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About this Manual

B Intended Audience
This manual is intended for the following users.
* Those selecting 2-1I Series servo drives or peripheral devices for Z-II Series servo drives.
» Those wanting to know about the ratings and characteristics of X-II Series servo drives.
* Those designing Z-II Series servo drive systems.
* Those installing or wiring 2-II Series servo drives.
* Those performing trial operation or adjustments of X-II Series servo drives.

* Those maintaining or inspecting X-II Series servo drives.

B Description of Technical Terms

The terms in this manual are defined as follows:
* Servomotor or motor = X-II Series SGMAH, SGMPH, SGMGH, SGMSH, SGMDH, SGMCS servomo-

tor.

SERVOPACK = Z-II Series SGDM amplifier.

* Servo drive = A set including a servomotor and servo amplifier.

+ Servo System = A servo control system that includes the combination of a servo drive with a host

computer and peripheral devices.

» Parameter number = Numbers that the user inputs toward the SERVOPACK.

B [ndication of Reverse Signals

In this manual, the names of reverse signals (ones that are valid when low) are written with a forward slash (/)
before the signal name, as shown in the following example:

*+ S-ON = /S-ON
+ P-CON = /P-CON
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Read the chapters marked with v to get the information required for your purpose.

SERVOPACKS,
Servomotors,
and Peripheral
Devices

Ratings and Svstem Panel Trial Operation
Character- Disi n Configura-tion and Servo
istics g and Wiring Adjustment

Inspection and

Chapter Maintenance

Chapter 1 v
Outline

Chapter 2 v
Selections

Chapter 3
Servomotor Specifications v v v v
and Dimensional Drawings
Chapter 4

SERVOPACK Specifications v v v v
and Dimensional Drawings
Chapter 5

Specifications and
Dimensional Drawings of v v v v
Cables and Peripheral
Devices

Chapter 6 v v v
Wiring
Chapter 7

Digital Operator/Panel 4 v
Operator

Chapter 8 v
Operation

Chapter 9 v
Adjustments

Chapter 10 v v v v
Upgraded Versions

Chapter 11
Inspection, Maintenance, v
and Troubleshooting

Chapter 12 v v v v
Appendix

B Visual Aids

The following aids are used to indicate certain types of information for easier reference.

IMPORTANT | ° Indicates important information that should be memorized, including precautions such as alarm dis-

plays to avoid damaging the devices.
INFO * Indicates supplemental information.

4 EXAMPLE D ° Indicates application examples.

TERMS * Indicates definitions of difficult terms or terms that have not been previously explained in this man-
' ual.




Related Manuals

Refer to the following manuals as required.

Manual Name

Manual Number

Contents

Personal Computer Monitoring Software
Operation Manual

>-1I Series SGMOH/SGDM TOE-S800-34 Provides detailed information on the operating method

Digital Operator Operation Manual of JUSP-OP02A-2 type Digital Operator (option
device).

¥ Series/Z-1I Series SERVOPACKSs SIE-S800-35 Describes the using and the operating methods on soft-

ware that changes the local personal computer into the
monitor equipment for the X-1I Series servomotor.




Safety Information

The following conventions are used to indicate precautions in this manual. Failure to heed precautions provided
in this manual can result in serious or possibly even fatal injury or damage to the products or to related equipment

and systems.

/\ WARNING

/\ CAUTION

O PROHIBITED

€@ VANDATORY

Vi

Indicates precautions that, if not heeded, could possibly result in loss of life or serious
injury.

Indicates precautions that, if not heeded, could result in relatively serious or minor
injury, damage to the product, or faulty operation.

In some situations, the precautions indicated could have serious consequences if not heeded.

Indicates prohibited actions that must not be performed. For example, this symbol

would be used as follows to indicate that fire is prohibited: @

Indicates compulsory actions that must be performed. For example, this symbol would

be used as follows to indicate that grounding is compulsory: @ .



Notes for Safe Operation

Read this manual thoroughly before checking products on delivery, storage and transportation, installation,

wiring, operation and inspection, and disposal of the AC servo drive.

/A WARNING

G &

Never touch any rotating motor parts while the motor is running.

Failure to observe this warning may result in injury.

Before starting operation with a machine connected, make sure that an emergency stop can
be applied at any time.

Failure to observe this warning may result in injury.

Never touch the inside of the SERVOPACKSs.
Failure to observe this warning may result in electric shock.

Do not touch terminals for five minutes after the power is turned OFF.
Residual voltage may cause electric shock.

Do not touch terminals for five minutes after voltage resistance test.

Residual voltage may cause electric shock.

Follow the procedures and instructions for trial operation precisely as described in this man-
ual.

Malfunctions that occur after the servomotor is connected to the equipment not only damage the
equipment, but may also cause an accident resulting in death or injury.

The multiturn limit value must be changed only for special applications.

Changing it inappropriately or unintentionally can be dangerous.

If the Multiturn Limit Disagreement alarm (A.CC) occurs, check the setting of parameter
Pn205 in the SERVOPACK to be sure that it is correct.

If Fn013 is executed when an incorrect value is set in Pn205, an incorrect value will be set in the
encoder. The alarm will disappear even if an incorrect value is set, but incorrect positions will be
detected, resulting in a dangerous situation where the machine will move to unexpected positions.

Do not remove the front cover, cables, connectors, or optional items while the power is ON.
Failure to observe this warning may result in electric shock.

Installation, disassembly, or repair must be performed only by authorized personnel.
Failure to observe this warning may result in electric shock or injury.

Do not damage, press, exert excessive force or place heavy objects on the cables.
Failure to observe this warning may result in electric shock, stopping operation of the product, or
burning.

Provide an appropriate stopping device on the machine side to ensure safety.

A holding brake for a servomotor with brake is not a stopping device for ensuring safety.

Failure to observe this warning may result in injury.

Do not come close to the machine immediately after resetting momentary power loss to
avoid an unexpected restart.

Take appropriate measures to ensure safety against an unexpected restart.

Failure to observe this warning may result in injury.

Do not modify the product.
Failure to observe this warning may result in injury or damage to the product.

Connect the ground terminal to electrical codes (ground resistance: 100  or less).
Improper grounding may result in electric shock or fire.
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Checking on Delivery

/A CAUTION

Always use the servomotor and SERVOPACK in one of the specified combinations.
Failure to observe this caution may result in fire or malfunction.

Storage and Transportation

/A CAUTION

Do not store or install the product in the following places.
* Locations subject to direct sunlight.
* Locations subject to temperatures outside the range specified in the storage or installation temperature
conditions.
* Locations subject to humidity outside the range specified in the storage or installation humidity
conditions.
* Locations subject to condensation as the result of extreme changes in temperature.
* Locations subject to corrosive or flammable gases.
* Locations subject to dust, salts, or iron dust.
* Locations subject to exposure to water, oil, or chemicals.
* Locations subject to shock or vibration.

Failure to observe this caution may result in fire, electric shock, or damage to the product.

Do not hold the product by the cables or motor shaft while transporting it.
Failure to observe this caution may result in injury or malfunction.

Do not place any load exceeding the limit specified on the packing box.
Failure to observe this caution may result in injury or malfunction.

If disinfectants or insecticides must be used to treat packing materials such as wooden frames,

pallets, or plywood, the packing materials must be treated before the product is packaged, and

methods other than fumigation must be used.

Example: Heat treatment, where materials are kiln-dried to a core temperature of 56°C for 30
minutes or more.

If the electronic products, which include stand-alone products and products installed in machines, are

packed with fumigated wooden materials, the electrical components may be greatly damaged by the

gases or fumes resulting from the fumigation process. In particular, disinfectants containing halogen,

which includes chlorine, fluorine, bromine, or iodine can contribute to the erosion of the capacitors.




B Installation

/\ CAUTION

* Never use the products in an environment subject to water, corrosive gases, inflammable gases, or
combustibles.

Failure to observe this caution may result in electric shock or fire.

» Do not step on or place a heavy object on the product.
Failure to observe this caution may result in injury.

» Do not cover the inlet or outlet parts and prevent any foreign objects from entering the product.
Failure to observe this caution may cause internal elements to deteriorate resulting in malfunction or fire.

» Be sure to install the product in the correct direction.
Failure to observe this caution may result in malfunction.

» Provide the specified clearances between the SERVOPACK and the control panel or with other devices.
Failure to observe this caution may result in fire or malfunction.

* Do not apply any strong impact.
Failure to observe this caution may result in malfunction.

m Wiring

/N\ CAUTION

* Do not connect a three-phase power supply to the U, V, or W output terminals.
Failure to observe this caution may result in injury or fire.

» Securely connect the power supply terminals and motor output terminals.
Failure to observe this caution may result in fire.

* Do not apply stress to connectors.

* Do not bundle or run power and signal lines together in the same duct. Keep power and signal lines
separated by at least 30 cm.

Failure to observe this caution may result in malfunction.

» Use twisted-pair shielded wires or multi-core twisted pair shielded wires for signal and encoder (PG)
feedback lines.

The maximum length is 3 m for reference input lines and is 20 m for PG feedback lines.

» Do not touch the power terminals for five minutes after turning power OFF because high voltage may still
remain in the SERVOPACK.
Make sure the charge indicator is turned OFF first before starting an inspection.

+ Avoid frequently turning power ON and OFF. Do not turn power ON or OFF more than once per minute.
Since the SERVOPACK has a capacitor in the power supply, a high charging current flows for 0.2 seconds when
power is turned ON. Frequently turning power ON and OFF causes main power devices such as capacitors and fuses
to deteriorate, resulting in unexpected problems.

» Observe the following precautions when wiring main circuit terminal blocks.
* Remove the terminal block from the SERVOPACK prior to wiring.
* Insert only one wire per terminal on the terminal block.
» Make sure that the core wire is not electrically shorted to adjacent core wires.

* Do not connect the SERVOPACK for 100 V and 200 V directly to a voltage of 400 V.
The SERVOPACK will be destroyed.




/A CAUTION

Install the battery at either the host controller or the SERVOPACK of the encoder.
It is dangerous to install batteries at both simultaneously, because that sets up a loop circuit between the batteries.

Be sure to wire correctly and securely.
Failure to observe this caution may result in motor overrun, injury, or malfunction.

Always use the specified power supply voltage.
An incorrect voltage may result in burning.

Take appropriate measures to ensure that the input power supply is supplied within the specified voltage
fluctuation range. Be particularly careful in places where the power supply is unstable.

An incorrect power supply may result in damage to the product.

Connect the brake power supply properly, keeping in mind the difference of 90-V and 24-V power supplies.
Install external breakers or other safety devices against short-circuiting in external wiring.

Failure to observe this caution may result in fire.

Do not modify connectors.

Take appropriate and sufficient countermeasures for each when installing systems in the following
locations.

* Locations subject to static electricity or other forms of noise.

* Locations subject to strong electromagnetic fields and magnetic fields.

* Locations subject to possible exposure to radioactivity.

* Locations close to power supplies including power supply lines.
Failure to observe this caution may result in damage to the product.

Do not reverse the polarity of the battery when connecting it.
Failure to observe this caution may damage the battery or cause it to explode.




B Operation

/\ CAUTION

+ Conduct trial operation on the servomotor alone with the motor shaft disconnected from machine to avoid
any unexpected accidents.

Failure to observe this caution may result in injury.

Before starting operation with a machine connected, change the settings to match the parameters of the
machine.

Starting operation without matching the proper settings may cause the machine to run out of control or malfunction.

» Forward run prohibited (P-OT) and reverse run prohibited (N-OT) signals are not effective during zero point
search mode using parameter Fn003.

* When using the servomotor for a vertical axis, install the safety devices to prevent workpieces to fall off due
to occurrence of alarm or overtravel. Set the servomotor so that it will stop in the zero clamp state at
occurrence of overtravel.

Failure to observe this caution may cause workpieces to fall off due to overtravel.

* When not using the normal autotuning, set to the correct moment of inertia ratio.
Setting to an incorrect moment of inertia ratio may cause vibration.

» Do not touch the SERVOPACK heatsinks, regenerative resistor, or servomotor while power is ON or soon
after the power is turned OFF.
Failure to observe this caution may result in burns due to high temperatures.

» Do not make any extreme adjustments or setting changes of parameters.
Failure to observe this caution may result in injury due to unstable operation.

» When an alarm occurs, remove the cause, reset the alarm after confirming safety, and then resume
operation.
Failure to observe this caution may result in injury.

» Do not use the servo brake of the servomotor for ordinary braking.
Failure to observe this caution may result in malfunction.

» Do not turn the Servo ON or OFF unless necessary.
Failure to observe this caution may cause internal parts to deteriorate.

B Maintenance and Inspection

/N CAUTION

* When replacing the SERVOPACK, transfer the previous SERVOPACK parameters to the new
SERVOPACK before resuming operation.

Failure to observe this caution may result in damage to the product.

» Do not attempt to change wiring while the power is ON.
Failure to observe this caution may result in electric shock or injury.

® * Do not disassemble the servomotor.
Failure to observe this caution may result in electric shock or injury.

Xi
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B Disposal

/\ CAUTION

* When disposing of the products, treat them as ordinary industrial waste.

B General Precautions

Note the following to ensure safe application.

* The drawings presented in this manual are sometimes shown without covers or protective guards. Always replace
the cover or protective guard as specified first, and then operate the products in accordance with the manual.
* The drawings presented in this manual are typical examples and may not match the product you received.

* This manual is subject to change due to product improvement, specification modification, and manual
improvement. When this manual is revised, the manual code is updated and the new manual is published as a next
edition.

« If the manual must be ordered due to loss or damage, inform your nearest Yaskawa representative or one of the
offices listed on the back of this manual.

* Yaskawa will not take responsibility for the results of unauthorized modifications of this product. Yaskawa shall
not be liable for any damages or troubles resulting from unauthorized modification.
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1.1.1 Check Items

1.1 Checking Products
The following procedure is used to check the AC servo drives of X-II Series products on delivery.

1.1.1 Check Items

Check the following items when X-1I Series products are delivered.

Check ltems Comments
Are the delivered products the ones Check the model numbers marked on the nameplates on the servomo-
P tor and SERVOPACK. (Refer to the descriptions of model numbers in
that were ordered?

the following section.)

Does the servomotor shaft rotate

The servomotor shaft is normal if it can be turned smoothly by hand.
smoothly?

Servomotors with brakes, however, cannot be turned manually.

Is there anv damage? Check the overall appearance, and check for damage or scratches that
y ger may have occurred during shipping.

If any of the above items are faulty or incorrect, contact your Yaskawa representative or the dealer from whom
you purchased the products.

1.1.2 Servomotors

*SGMAH and SGMPH

Nameplate

y AC SERVO MOTOR
Servomotor model — SGMAH-02AAA21
w A
. 200 [V200 [* 2.1
R —> .
atings N1 0.637 [™ 3000 | B
Order number —p | O/N 9271316-1
Serial number —¥ | S/N DD 9964567890012
OO

| YASKAWA ELECTRIC CORPORATION JAPAN |

p

ACSERVOMOTOR ~ MWV=] C€
Servomotor model —®TYPE SGMSH-10ACA21
Ratings 1000 W [3.18 N m[3000 min-’!

57 A [200 V [CONT]Jins F
»O/N 9WO0774 002A -039

»S/N BB2 753000039 |DATE 00024—Manufacturing
y YASKAWA ELECTRIC MADE IN JAPAN date

Order number
Serial number

*SGMCS (Small-capacity series)

Nameplate

y AC SERVO MOTOR
Servomotor model — SGMCS-04C3C11
w \% A
. 84 200 2.1

Ratings —» Nm 4.0 | |min" 2|00 ||n5. A
Order number —» | O/N 9271316-1
Serial number —» | S/N DD 9964567890012
OO0 0O O

| YASKAWA ELECTRIC CORPORATION JAPAN |




1.1 Checking Products

* SGMCS (Middle-capacity series)
Nameplate

s

AC SERVO MOTOR

b TYPE SGMCS-45M3A11
, 707 W[ 45N m|150  min™
%m%_+{5ﬁ A 200V |CONT]insF

Order number —»| O/N 252909-101
Serial number —»{ S/IN 842000045 |DATE 0306

y YASKAWA ELECTRIC MADE IN JAPAN
ket L e

Servomotor model —¥

1.1.3 SERVOPACKSs
» SGDM for 30 W to 5.0 kW « SGDM for 6.0 kW to 15.0 kW

SERVOPACK
SERVOPACK b MODEL SGDM-30ADA
model AG-INPUT AC-OUTPUT
VOLTS 200-230 | VOLTS 0-230 Applicable
, Hz 60/60 | PHASE 3 | motor
Ag\zg?astije [y | PHASE 3 AMPS  24.8 [ capagity
P PPY | AMPS 186  |KU(MP) 3.0 (4.0)

> S/N  412808-15-1
YASKAWA ELECTRIC

MADE IN JAPAN

Serial
number

ﬂ Outline
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1.2.1 Servomotors

1.2 Product Part Names

1.2.1 Servomotors
(1) SGMAH and SGMPH Without Gears and Brakes

Servomotor connector — Lk

Servomotor

main circuit cable —»
cable

Nameplate

Flange

Output
shaft \

Encoder
(Detecting section)

(2) SGMGH/SGMSH/SGMDH Without Gears and Brakes

Servomotor connector

Encoder connector

Encoder
(Detecting section)

(3) SGMCS Direct-drive Motor (Small-capacity series)

Rotating axis

Encoder
connector

Nameplate

Servomotor
connector

Nameplate Frame

\ Mounting

? \ flange View A
A

Servomotor
Encoder

connector
connector



1.2 Product Part Names

(4) SGMCS Direct-drive (Middle-capacity series)

Rotating axis
Mounting flange

Frame

Nameplate

Motor connector
Encoder connector

= Outline
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1.2.2 SERVOPACKSs

1.2.2 SERVOPACKSs

(1) SGDM for 30 W to 5.0 kW

With the front cover open

Battery holder
Used to house the backup battery
for an absolute encoder.
Refer to 5.8.8 Absolute Encoder Battery,
8.4.3 Handing Batteries, and 8.4.4 Battery
Replacement Procedure.

Panel display
5-digit, 7-segment LED used to display
SERVOPACK status, alarm status, and other
values when parameters are input.

Refer to 7.1.2 Key Names and Functions.

MODE/SET A v

O CHARGE

DATA/<]

POWER O

>

YASKAWA SGDM- +—

N

YASKAWA SERVOPACK <¢—

Panel operator

Charge indicator
Lights when the main circuit power supply is
ON and stays lit as long as the main circuit power
supply capacitor remains charged. Therefore,
do not touch the SERVOPACK even after the power
supply is turned OFF if the indicator is lit.

Main circuit power »

supply terminals

Used for main circuit power supply input.
Refer to 6.1 Wiring Main Circuit.

Control power supply terminals ——»p|
Used for control power supply input.
Refer to 6.1 Wiring Main Circuit.

\\MODE/SET

A vV DATA<]

>0

CHARGE

power (O)¢—

i
0o

0o

LI
L2

Vo=

A 4

Regenerative

resistor connecting terminals
Used to connect external regenerative resistors.
Refer to 6.5 Connecting Regenerative Resistors.

oo
0o
0o

[l
E@)

I
\

@l A\
@2
o

¢
K
el | L

e
0o

L 2C
3k

Servomotor terminals
Connects to the servomotor power line.
Refer to 6.1 Wiring Main Circuit.

Ground terminal

oo
oo

[E—1
O

S — |1

= < <«

<Qro=c>

Be sure to connect to protect against electrical shock.
Refer to 6.1 Wiring Main Circuit.

Q|

=
Ay
a

®

@x

CNS5 Analog monitor connector
Used to monitor motor speed, torque
reference, and other values through
a special cable.
Refer to 5.8.3 Cables for Analog Monitor or
9.5 Analog Monitor.

CNB8 Battery connector
Used to connect to the backup battery
for an absolute encoder.
Refer to 5.8.8 Absolute Encoder Battery,
8.4.3 Handing Batteries, and 8.4.4 Battery
Replacement Procedure.

Front cover

—— SERVOPACK model

Refer to 2.1 SERVOPACK Model
Designations.

| __— Panel keys

Used to set parameters.
Refer to 7.1.2 Key Names and Functions.

Power ON indicator
Lights when the control power supply is ON.

CN83 Connector for personal computer monitoring
and digital operator
Used to communicate with a personal computer
or to connect a digital operator.
Refer to 5.8.1 Cables for Connecting Personal
Computer and 5.8.2 Digital Operator.

CN1 1/O signal connector
Used for reference input signals and
sequence |/O signals.
Refer to 6.3 Examples of I/O Signal Connections.

Nameplate (side view)
Indicates the SERVOPACK model and ratings.
Refer to 1.1.3 SERVOPACKSs.

CN2 Encoder connector
Connects to the encoder in the servomotor.
Refer to 6.2 Wiring Encoders.

INFO ® Connecting terminal of DC Reactor

For connecting a reactor, refer to 6.4.8 DC Reactor for Harmonic Suppression.




1.2 Product Part Names

(2) SGDM for 6

.0 kW to 15.0 kW

Power indicator Panel operator

SERVOPACK model —

®

SERVOPACK 200V

CN3 Connector for
personal computer
monitoring and

Panel display

—— CNB8 Battery connector

—— Battery holder

CN5 Analog

digital operator

Charge indicator

Control circuit
terminal™®

monitor connector

Panel switch

——» sepm-——1
ver [
W YASKAWA o :
&
N3 mooeiseT A A v paw< | CNS BATTERY
CHARGE
A iu E I
~Hlelef
. H|lucflc) CN1 CN2
§El) | IE— - o
) - ]
i S
UL H
© E S ®

—— CN2 Encoder connector

CN1 /O signal connector

ol

-
N

<

Main circuit power supply

terminals: L1, L2, L3

AT
€

Nameplate (side view)

Servomotor terminals: U, V, W

Ground terminal

Regenerative resistor
connecting terminals: B1, B2*

* Control circuit terminal and regenerative resistor connecting terminals differ the position of the terminal block by
the SERVOPACK model.
Refer to Chapter 4 SERVOPACK Specifications and Dimensional Drawings for details.

SERVOPACK Model Reference
SGDM-60ADA, 75ADA 4.7.7,49.1
SGDM-1AADA, 1IEADA 4.7.8,49.2

ﬂ Outline
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1 Outline

1.3.1 Single-phase, 100 V and 200 V Main Circuit

1.3 Examples of Servo System Configurations

This section describes examples of basic servo system configuration.

1.3.1 Single-phase, 100 V and 200 V Main Circuit

Molded-case
circuit breaker
(MCCB)

Protects the power suppl
line by shutting the
circuit OFF when
overcurrent is detected.
(Refer to 5.8.9.)

Noise filter

Used to eliminate
external noise from the
power line.

(Refer to 5.8.10.)

Power supply
Single-phase 100/200 VAC
R T

Magnetic
contactor
Turns the servo

ON and OFF.
Install a surge
absorber.
(Refer to 5.8.11.

.mmg pppppp
—1 | U1 o]
N
L2 3
o A

<*

For connecting a DC reactor, refer to 6.4.8 DC Reactor

for Harmonic Suppression.

)

SGDM-OOAD
SGDM-OOADA
SGDM-O00OBD
SGDM-OOBDA
SERVOPACK

YASKAWA 200V
SERVOPACK

B)55)6)4
Qi)

Connection cable
for digital operator
(Refer to 5.8.2.)

7

=
=

-

—1

Personal computer

Digital
operator
(Refer to 5.8.2.)

Connection cable

\.

(Refer to 5.8.1.)

for personal computer

Magnetic Jr
contactor

Turns the brake
power supply
ON or OFF.
Install a surge
absorber.

(Refer to 5.8.11.)

Brake power Regenerative

supply resistor
Connect an external

1| [-0C0] ®

Used for a A T
servomotor regenerative resistor
with a brake. to terminals B1 and

(Refer to 5.8.5.)

B2 if the regenerative

capacity is insufficient.\
(Referto 5.8.6.)

\

ServomotorJ

main circuit cable
(Referto 5.1, 5.2.)

SGMOH
Servomotor

Encoder cable
(Referto 5.4, 5.5.)



1.3 Examples of Servo System Configurations

1.3.2 Three-phase, 200 V Main Circuit

*1 The main circuit positive-side terminal is only available
to use at three-phase 200 VAC, 6 kW SERVOPACK.
Do not use @1 or @2.

*2 Be sure to disconnect the lead between B2 and

Power supply
Three-phase 200 VAC
RST

Molded-case
circuit breaker B3, before connecting an external regenerative
(MCCB) registor to the SERVOPACK.

*3 For connecting a DC reactor, refer to 6.4.8 DC Reactor
for Harmonic Suppression.

Protects the power supply
line by shutting the

circuit OFF when
overcurrent is

detected.

(Refer to 5.8.9.)

Noise filter
Used to eliminate
external noise from the
power line.
(Refer to 5.8.10.)

SGDM-OOAD Digital
SGDM-OOADA ?Fs)efrattors 02)
Magnetic efer to 5.8.2.
contactor SERVOPACK
gﬁnasn?%i?vo = Connection cable
Install a surgy for digital operator
absorber. yasKawa - 200v (Refer to 5.8.2.)
(Refer to
5.8.11.) SGOM- ( e—

OIDI0IO) Connection cable
w7 b J for personal computer
(Refer to 5.8.1.)

) | E
N
1/0 signal cable
\. o=
\ %3:
Regenerative 7 ~
resistor c (Refer to 5.7.)
Connect an external /A °
regenerative resistor
to terminals B1 and B2 [:g ||
if the regenerative capacity
is insufficient. F—=
Refer to 5.8.6. ] —
G son) —C0-}
Magnetic
contactor N/
Turns the brake power supply
ON and OFF.

Install a surge absorber.
(Refer to 5.8.11.)

Brake power supply
Used for a servomotor with a brake.
(Refer to 5.8.5.) N

l,— Encoder cable

Servomotor (Refer to 5.4, 5.5.)

main circuit cable
(Refer to 5.1, 5.2.)

SGMOH

Servomotor

0

ﬂ Outline
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1.3.3 Connecting to SGMCS Servomotor

Molded-case
circuit breaker
(MCCB)
Protects the power supply
line by shutting the

circuit OFF when
overcurrent is

detected.

(Refer to 5.8.9.)

Noise filter

Used to eliminate
external noise from the
power line.

(Refer to 5.8.10.)

1.3.3 Connecting to SGMCS Servomotor

Power supply
Single-phase or
Three-phase
10%/20(_)'_VAC

Harmonic Suppression.

Note: For connecting a DC reactor, refer to 6.4.8 DC Reactor for

SGDM-OOADA
SERVOPACK

YASKAWA 200V
SERVORCK

SGDM
Magnetic

contactor

EEIEIEIE
QOO

MODEET o

[

(Refer to 5.8.2.)

L1 C
N
L2 3

7

< Connection cable

Connection cable
for digital operator

Digital
operator
(Refer to 5.8.2.)

Regenerative
resistor

Connect an external
regenerative resistor
to terminals B1 and B2
if the regenerative
capacity is insufficient.
(Refer to 5.8.6.)

80 © c
= | 10
=9 B1A

(Refer to 5.8.1.)

1/O signal cable

5

(Referto 5.7.)

1073

Servomotor
main circuit cable

(Referto 5.1, 5.2.)

SGMCS Servomotor =

|

for personal computer
\ ] ﬁ

cable

Encoder

Nameplate

Servomotor
main circuit cable

View A

N— Encoder cable

(Referto 5.4, 5.5.)



1.4 Applicable Standards

1.4 Applicable Standards

Z-II Series servo drives conform to the following overseas standards.

1.4.1 North American Safety Standards (UL, CSA)

¢ QL s C“US

LISTED

Model UL*! Standards (UL File No.)|  CSA*2 Standards Certifications
CSA C22.2

SERVOPACK | +SGDM UL508C(E147823) No.14

« SGMAH

. zgxﬁi CSA C22.2 uL
Servomotor « SGMSH UL1004(E165827) No.100

« SGMDH

« SGMCS

* 1. Underwriters Laboratories Inc.
* 2. Canadian Standards Association.

1.4.2 CE Marking

Low Voltage EMC Directive o

Model Directive =Ml EVS Certifications
SERVOPACK | « SGDM EN50178

* SGMAH

s Eceoones | ENsson | ERIEE

) - roup 1 class A
Servomotor |« sk 1EC60034-8 | &P EN61000-6-2

« SGMDH IEC60034-9

* SGMCS

= Outline

* TUV Product Services GmbH
Note: For installation conditions, refer to 6.4.2 Wiring for Noise Control.
Because SERVOPACKSs and servomotors are built-in type, reconfirmation is required after being

installed in the final product.
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1.5 X-1I Series SGDM SERVOPACK Upgraded Functions

The following functions have been added or upgraded on the SGDM SERVOPACK with software version 32 or

later.

Refer to the following table for the added or improved functions for each model.

. . Software Version Software Version Reference
Function Item Description . X
31 or earlier 32 or later Section
Applicable capac- | 30W to 3.0 KW Applicable Applicable -
ity range 30W to 15.0 kW N/A Applicable -
In the position control mode, the
speed feed forward reference
Speed feed forward | using an analog voltage can be N/A Applicable 9.43
input by the speed reference (V-
REF) input.
Torque limit using | To enable the torque limit func-
an external torque | tion using analog voltage refer- .
N/A Applicabl 8.9.4
limit and analog ence only when either /P-CL or / ppiicable
voltage reference N-CL signal is ON.
anut signal polar- | To reverse the ¢ Enab}ed loglc N/A Applicable 732
ity reversal polarity of sequence input signal
Outpgt signal To reverse the “Enabled log}c N/A Applicable 733
polarity reversal polarity of sequence output signal
. . To set the upper limit of multiturn
E/lllultlturn limit set- data when using an absolute N/A Applicable 8.4.7
& encoder.
« . .. To detect the alarm A.CC when
Multiturn limit . .. .
. \ the multiturn limit value set in the .
disagreement . N/A Applicable 8.4.8
alarm detection encoder does not agree with that
in the SERVOPACK.
To filter the position reference
Average move- pulse of constant frequency inside
g .| the SERVOPACK. Either accel- .
ment filter of posi- . . N/A Applicable 8.6.4
. eration/deceleration filter or aver-
tion reference
age movement filter can be
selected.
Filtering function to suppress
Notch filter vibration according to the N/A Applicable 9.4.10
machine’s vibration frequency.
Second stage notch | A second stage notch filter is
filter and change- | added. And the Q value (sharp- N/A Applicable 10.3.4
able Q value ness of notching) can be changed.
Direct-drive motor | Applicable to the SGMCS direct- .
N/A Applicabl 10.3.1
for SGMCS drive motors ppiicable
. Adapted to single-turn data abso-
Single-turn data for lute encoders that are mounted on N/A Applicable 10.4.2
absolute encoder . .
direct-drive motors as standard
The upper limit of diving output
. 16384 [P/R] (equivalent to 16-bit)
Enhanced d1V1.d1ng of feedback pulse is increased to N/A Applicable 10.3.2
output resolution .
262144 [P/R] (equivalent to 20-
bit).
Reference pulse i
inputmultiplication | ¢ reference pulse multiplica- N/A Applicable 10.3.3
oo tion can be selected from 1 to 99.
switching




1.5 Z-II Series SGDM SERVOPACK Upgraded Functions

(Cont'd)
. . Software Version Software Version Reference
Function Item Description . -
31 or earlier 32 or later Section

The switching between Gain Set-

Automatic eain ting 1 and Gain Setting 2 is auto-
romatic g matically carried out according to N/A Applicable 10.3.5

switching » .-

the conditions of position refer-

ence and position error.
Increase moment of The setting range “0 to 10,000%”
inertia ratio ranee of moment of inertia ratio is N/A Applicable 10.4.1

& extended to “0 to 20,000%”.

Read serial num- The serial number and manufac-
ber and date of ture for the data of SERVOPACK N/A Applicable 10.4.3

manufacture

can be read with “SigmaWin+ *.”

* SigmaWin+ is a Windows-compatible software tool used to set up and tune Yaskawa servo drives. SigmaWin+
can be downloaded from the e-mechatronics site (http://www.e-mechatronics.com/en).

= Outline
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2 Selections

2.1.1 Model SGMAH (3000 min™")

2.1 Servomotor Model Designations

This section explains how to check the servomotor model and ratings. The alphanumeric codes after SGMOH

indicate the specifications.

2.1.1 Model SGMAH (3000 min™')

(1) Without Gears

1st +
2nd

3rd  4th

5th  6th 7th

8th

digits digit digit digit digit digit digit

SGMAH-02 AAA2 1D

1st + 2nd digits: —_—
Rated Quput | %3 o007

Code | Rated Output A B

A3 0.03 O O

A5 0.05 O O

01 0.1 O O

02 0.2 O O

04 0.4 O -

08 0.75 O -
O: Available

4th digit: Serial Encoder
Code Specifications Remarks
1 | 16-bit absolute encoder *1  |Standard
4 | 16-bit absolute encoder 1 Option
with super capacitor

A | 13-bit incremental encoder *2|gtandard
B | 16-bit incremental encoder *1 | Option

%1, The number of encoder pulses: 16384 P/Rev.
%2, The number of encoder pulses: 2048 P/Rev.

L

8th digit: Connector

Code Specifications

Blank | Standard

D | Waterproof connector

7th digit: Brake and Oil Seal

Code

Specifications

Without brake

B | With 90-VDC brake
C | With 24-VDC brake
D | With oil seal and 90-VDC brake
E | With oil seal and 24-VDC brake
S | With oil seal
6th digit: Shaft End
Code Specifications Remarks
2 | Straight without key Standard
4 | Straight with key
6 | Straight with key and tap Option
g8 | Straight with tap

5th digit: Design Revision Order

Code

Specifications

A

Standard




2.1 Servomotor Model Designations

(2) With Gears

1st +
2nd 3rd 4th 5th 6th 7th 8th 9th 10th
digits digit digit digit digit digit digit digit digit

SGMAH-01AAAH12BD

— 1T 1TTL
1st + 2nd digits: 3rd digit: Voltage 10th digit: Connector
Rated Output ;
2 e(kWL)J - A:200V,B:100V Code Specifications
Code | Rated Output A B Blank | Standard
A3 0.03 O o D | Waterproof connector
A5 0.05 O O
01 0.1 O ¢} 9th digit: Brake
02 0.2 ° ° Code Specifications
04 04 © - 1 | Without brake
08 075 © - B | With 90-VDC brake
O: Available :
C | With 24-VDC brake

4th digit: Serial Encoder
Code Specifications Remarks

1 16-bit absolute encoder *1 Standard

4 | 16-bit absolute encoder *1

with super capacitor Option

A | 13-bit incremental encoder*2 |Standard

B | 16-bit incremental encoder*!1 | Option

*!The number of encoder pulses: 16384 P/Reuv.
*2The number of encoder pulses: 2048 P/Rev.

5th digit: Design Revision Order

Code Specifications
A Standard
8th digit: Shaft End
Rated Output: A3, A5 Rated Output: 01 to 08
6th digit: 7th digit: (0.03 kW, 0.05 kW) (0.1 KW to 0.75 kW)
Gear Type | Gear Ratio 2 (Straight without key) 2 (Straight without key)
0 - - 0 : -
(No Shaft) 6 (Straight with key a:;ld tap) (No Shaft) 6 (Straight with key i:d tap)
8 (Straight with tap)* 8 (Straight with tap)”
J 1(1/5) - O - (@]
(Standard 3 (3/31) - o - o
Backlash _
Gear) 7 (1/33) @) O
C (1/21) - @) O
1(1/5) O - (@) -
G 2 (1/9) O - - -
(Low-
backlash 7 (1/33) o - o -
Gear) B (1/11) - - o
C (1/21) O - (@) -
1(1/5) - O - o
H 2 (1/9) - (e} - -
Low-
backiash | 7(133) | - o - o
Gear) B (1/11) - - - o)
C (1/21) - O - ©)
O: Available

*3 Shaft end specification 8 (straight with tap) is available only for SGMAH servomotors with low-backlash gears.

n Selections
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2.1.2 Model SGMPH (3000 min™")

2.1.2 Model SGMPH (3000 min™1)
(1) Without Gears

1st +

2nd 3rd 4th 5th 6th 7th
digits digit digit digit digit digit

8th
digit

SGMPH-02A AA2 1D

I T .
|
" Ratod Output | 3¢ digit Votage
(kW) T
Code |Rated Output| A B
01 0.1 O O
02 0.2 O O
04 0.4 O -
08 0.75 O -
15 1.5 O -
O: Available
4th digit: Serial Encoder
Code Specifications Remarks
1 |16-bit absolute encoder *1 | Standard
4 [16-bit absolute encoder 1 Option
with super capacitor
A [13-bit incremental encoder*2| siandard
B [16-bit incremental encoder*’ Option

*! The number of encoder pulses: 16384 P/Rev.

*2 The number of encoder pulses: 2048 P/Rev.

=

8th digit: Connector

Code

Specifications

Blank | Standard

D | Waterproof connector

7th digit: Brake and Oil Seal

Code Specifications

1 | Without options

With 90-VDC brake

With 24-VDC brake

With oil seal and 90-VDC brake

With oil seal and 24-VDC brake

Om»|mo|O|mw

With oil seal

6th digit: Shaft End

Code

Specifications

Remarks

Straight without key

Standard

Straight with key

Straight with key and tap

0| o |

Straight with tap

Option

5th digit: Design Revision Order

Code Specifications
A |Standard
E |IP67 water-proof specifications




2.1 Servomotor Model Designations

(2) With Gears

Ist +
2nd 3rd 4th 5th 6th 7th 8th 9th 10th
digits digit digit digit digit digit digit digit digit

SGMPH - 01AAAH12BD
— T T

1st + 2nd digit: - iqit:
Ratod OutpLSJ;t 3rd digit: Voltage 10th digit: Connector
(kW) A:200V,B:100V Code Specifications
Code |Rated Output A B Blank | Standard
01 0.1 O o D | Waterproof connector
02 0.2 ©) O
04 0.4 ©) - e
08 0.75 o ~ 9th digit: Brake
15 15 o _ Code Specifications
O: Available 1 | Without brake

B | With 90-VDC brake
C | With 24-VDC brake

4th digit: Serial Encoder

Code Specifications Remarks

1 |16-bit absolute encoder*!  |Standard

4 |16-bit absolute encoder *1

with super capacitor Option

A |13-bit incremental encoder *2 |Standard

B [16-bit incremental encoder*? |Option

* The number of encoder pulses: 16384 P/Rev.
#2 The number of encoder pulses: 2048 P/Rev.

5th digit: Design Revision Order

Code Specifications
A | Standard

E | IP67 water-proof specifications

8th digit: Shaft End
Rated Output: 01, 02, 04, 08 Rated Output: 15
6th digit: 7th digit: (0.1 kKW to 0.75 kW) (1.5 kW)
Gear Type | Gear Ratio 2 (Straight without key) 2 (Straight without key)
0 : . 0 : -
(No Shaft) 6 (Straight with key and tap) (No Shaft) 6 (Straight with key and tap)
8 (Straight with tap) 8 (Straight with tap)
J 1(1/5) - o - @)
(Standard 3 (3/31) - o - o
Backlash
Gear) 7 (1/33) - O o
C (1/21) - O - @]
G 1(1/5) @) o -
(Low- 7 (1/33) o - @) @)
backlash
Gear) B (1/11) o - O -
C (1/21) ©) - @) @]
H 1(1/5) - o) _ o
(Low- 7 (1/33) o) _
baecggih B (1/11) - o - o
C (1/21) - O - -
O: Available

*3 Shaft end specification 8 (straight with tap) is available only for SGMPH servomotors with low-backlash gears.
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2.1.3 Model SGMGH (1500 min™")

2.1.3 Model SGMGH (1500 min")

(1) Without Gears

1st +

2nd 3rd 4th 5th 6th 7th
digits digit digit digit digit digit

SGMGH -13A CA 2 1

jT_

1st + 2nd digits: | 3rd digit: Voltage 7th digit: Brake and Oil Seal
Rated Output (kW) A:200V Code Specifications
Code | Rated Output A 1 | Without options
05 0.45 0 B | With 90-VDC brake
09 0.85 o C | With 24-VDC brake
13 13 o D | With oil seal and 90-VDC brake
E | With oil seal and 24-VDC brake
20 18 © S | With oil seal
30 29 O
44 4.4 O 6th digit: Shaft End
55 55 (@] Code Specifications Remarks
75 7.5 ¢} 2 | Straight without key Standard
1A 11.0 o) 3 | Taper 1/10, with parallel key
1E 15.0 o) 5 | Taper 1/10, with woodruff key* Option
O: Available 6 | Straight with key and tap
* Applicable only for models SGMGH-05 and 09.
4th digit: Serial Encoder 5th digit: Design Revision Order
Code Specifications Remarks Code Specifications
2  [17-bit absolute encoder * A | Standard
Standard
C |17-bitincremental encoder* C | For high-performance machine tool *

* The number of encoder pulses: 32768 P/Rev.

* Applicable only for models SGMGH-05 to -44.




2.1 Servomotor Model Designations

(2) With Gea

rs

1st +

2nd 3rd 4th 5th 6th
digits digit digit digit digit digit digit digit

SGMGH-20ACAL 148

7th 8th 9th

9th digit: Brake

Code Specifications
N———]—" 1 | Without brake
B | With 90-VDC brake
C | With 24-VDC brake
. 6th digit:
8th digit: Shaft End Gear Type Code
1st + 2nd digits: igit: Code Specifications L|E|F
Rated Output 3rd dlggbsl\?ltage - £ -
(KW) " 4 | Straight with key o | - -
Code|Rated Output A* 6 | Straightwithkeyandtap| - | O | O
05 0.45 O O: Available
09 0.85 o 6th digit: Gear Type
13 1.3 @] Cod S ificati
20 18 o) ode pecifications
30 29 o) L | Planetary low-backlash gear (Flange type)
44 4.4 o) E | Standard backlash gear (Foot mounting type)
55 55 O F | Standard backlash gear (Flange type)
L& 75 o 5th digit: Design Revision Ord
A 10 o |g|'.. eggn evision Order
O: Available Code| Specifications
* With standard backlash gears: P A_| Standard -
C | For high-performance machine tool
¥ Applicable only for models SGMGH-05 to -44.
4th digit: Serial Encoder
Code| Specifications Remarks
- I *®
2 |17-bit absolute encoder Standard
C |17-bit incremental encoder *
* The number of encoder pulses: 32768 P/Rev.
6th digit: Gear | 7th digit: Gear Ratio | 1st + 2nd + 3rd digits: Code of the Rated Output and Voltage
Type Code [code|Specifications | 05A | 09A | 13A | 20A | 30A | 44A
1 1/5 O ®) ©) ©) O ©]
L 2 1/9 O ©) ©) ©) O ©]
(Low- 5 1/20 @] O o e} e} _
backlash) | 7 1/29 0 o) ¢} o) - -
8 1/45 O (@) O - - -
O: Available
6th digit: Gear | 7th digit: Gear Ratio| 1st + 2nd + 3rd digits: Code of the Rated Output and Voltage
Type Code  [code| Specifications |  05P 09P | 13P 20P | 30P | 44P | 55P | 75P | 1AP
A 1/6 O O ©] O O O O — -
E B 111 O O (©] O O O O O O
(Standard) | C 1/21 O O ©] O O O O O O
7 1/29 O O o O O O O O O
O: Available
6th digit: Gear | 7th digit: Gear Ratio| 1st + 2nd + 3rd digits: Code of the Rated Output and Voltage
Type Code [code[ Specifications | 05P | 09P | 13P | 20P | 30P | 44P | 55P | 75P | 1AP
A 1/6 ©) O ©) O ©) O O — —
F B 11 O O ©) O ©) O O O O
(Standard) | C 1/21 ©) O O O ©) O O O [©)
7 1/29 ©) O @) O ©) O ©) ©) ©)
O: Available

n Selections
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2.1.4 Model SGMGH (1000 min™")

2.1.4 Model SGMG
(1) Without Gears

H (1000 min1)

1st +

2nd 3rd 4th 5th 6th 7th
digits digit digit digit digit digit

SGMGH-12A CB 2 1

€

"Rated Ouput | 31 gt Voliage
(kW)
Code |Rated Output] A
03 0.3 O
06 0.6 O
09 0.9 O
12 1.2 O
20 2.0 O
30 3.0 O
40 4.0 O
55 5.5 O
O: Available
4th digit: Serial Encoder
Code Specifications Remarks
2 | 17-bit absolute encoder * i Standard
C | 17-bit incremental encoder

* The number of encoder pulses: 32768 P/Rev.

7th digit: Brake and Oil Seal

Code Specifications

1 | Without options

With 90-VDC brake

With 24-VDC brake

With oil seal and 90-VDC brake

With oil seal and 24-VDC brake

O|mo|O|m@

With oil seal

6th digit: Shaft End

Code Specifications Remarks
2 | Straight without key Standard
3 | Taper 1/10, with parallel key
5 | Taper 1/10, with woodruff key” | Option
6 | Straight with key and tap

5th digit: Design Revision Order

Code Specifications
B | Standard
D | For high-performance machine tool *

¥ Applicable only for models SGMGH-03 to -30.

¥ Applicable only for models SGMGH-03 and -06.




2.1 Servomotor Model Designations

(2) With Gears

1st +
2nd 3rd 4th 5th 6th 7th 8th 9th
digits digit digit digit digit digit digit digit

SGMGH-20ACBL 148

9th digit: Brake

Code Specifications
N—P—P—]— 1| Without brake

B | With 90-VDC brake
C | With 24-VDC brake

8th digit: Shaft End Gon oI ode
1st + 2nd digits: B Code]| ?pecifications LIE|F
Rated Output | 3rd digit: Voltage 4 | Straight with key ol -|-
(kW) A200V 6 | Straightwithkeyandtap| — | O | O
Code|Rated Output A* O: Available
gg 32 g 6th digit: Gear Type
09 0.9 o Code| Specifications
12 1.2 o L |Planetary low-backlash gear (Flange type)
20 2.0 O E | Standard backlash gear (Foot mounting type)
30 3.0 O F | Standard backlash gear (Flange type)
40 4.0 [®) — - —
55 55 o 5th digit: Design Revision Order
O: Available Code| Specifications
* With standard backlash gears: P B_|Standard
D | For high-performance machine tool *

*Applicable only for models SGMGH-03 to -30.

4th digit: Serial Encoder
Code| Specifications Remarks

2 |17-bit absolute encoder * Standard

C [17-bit incremental encoder *

*The number of encoder pulses: 32768 P/Rev.

6th digit: Gear | 7th digit: Gear Ratio| 1st+ 2nd + 3rd digits: Code of the Rated Output and Voltage
Type Code [Code| specifications | 03A | 06A [ 09A | 12A | 20A [ 30A | 40A [ 55A

1 1/5 olo|l|o|lo|lo|o| - |-
L 2 1/9 olo|o|lo|lo|o| - |-
(Low- 5 1/20 olo|o|lo|o| - |- |-
backlash) | 7 1/29 olo|o|o|-|-|-]-
8 1/45 o|lo|lo|lo]| -| -|-1|-

O: Available

6th digit: Gear | 7th digit: Gear Ratio | 1st +2nd + 3rd digits: Code of the Rated Output and Voltage

Type Code  |coge| specifications | 03P | 06P | 09P | 12P | 20P | 30P [ 40P | 55P
A 1/6 o|lojo|lo|]o|lo]|o | -
E B 1/11 o|lo|lo|o|o|o|]Oo | O
(Standard) | ¢ 1/21 olo|lo|jo|lo]o]o ]| o
7 1129 o|lojo|lo|Jo|lo]|o | o

O: Available

6th digit: Gear | 7th digit: Gear Ratio | 1st+2nd + 3rd digits: Code of the Rated Output and Voltage

Type Code  |Code| specifications | 03P | 06P | 09P | 12P | 20P | 30P | 40P | 55P
A 1/6 ololo]lo]lo|lo]|o] -

F B 111 ololo]Jolo|lo]o]o
(Standard) | C 1/21 ololo]Jo]lo|lo]o]o
7 1/29 ololo]J]o]lo|]o]o]o

O: Available

n Selections
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2.1.5 Model SGMSH (3000 min™")

2.1.5 Model SGMSH (3000 min™)
(1) Without Gears

1st +

2nd 3rd  4th 5th 6th 7th
digits digit digit digit digit digit

SGMSH-10A CA 2 1

1st + 2nd digits: .
Rated V?/t)ltgut 3rd digit, Voltage 7th digit: Brake and Oil Seal
Code |Rated Output A Code Specifications
10 10 o 1 | Without options
B | With 90-VDC brake
15 15 © C | With 24-VDC brake
20 2.0 © D | With oil seal and 90-VDC brake
30 3.0 O E | With oil seal and 24-VDC brake
40 4.0 O S | With oil seal
50 5.0 O
O: Available 6th digit: Shaft End
Code Specifications Remarks
2 | Straight without key Standard
3 | Taper 1/10, with parallel key _
4th digit: Serial Encoder 6 | Straight with key and tap Option
Code Specifications Remarks
2 |17-bit absolute encoder *
—Standard
C [17-bit incremental encoder

*The number of encoder pulses: 32768 P/Rev.

5th digit: Design Revision Order

Code

Specifications

A | Standard




2.1 Servomotor Model Designations

(2) With Gears

SGMSH -

1st +
2nd 3rd 4th 5th 6th 7th 8th 9th
digits digit digit digit digit digit digit digit

1tha+’;e2dngStlngjttS: 3rd digit: Voltage Code Specifications
(kW) A200v 1 | Without brake
Code |Rated Output A B | With 90-VDC brake
10 1.0 @) C | With 24-VDC brake
15 1.5 ©)
20 20 0o 8th digit: Shaft End
30 3.0 o Code Specifications
- 4 | Straight with key
40 4.0 O
6th digit: 1st + 2nd + 3rd digits:
50 5.0 O Gegl,?l 7th digit: Gear Ratio|  Code of tﬁe+Rart]ed+Ourtpultgt:1:d Voltage
O: Available e | Code|specifcatond 10A | 15A | 20A | 30A | 40A | 50A
4th digit: Serial Encoder 1 15 | O | O | O] O|]O|O
Code| Specifications Remarks L'— 2 119 ©0]0]©0]0]0]0O
: : o | 5 | 120 |]O | O] O] 0|0 |O
2 |17-bit absolute encoder | standard 7 1/29 ) ol o ol o _
C |17-bit incremental encoder ™ 8 1/45 Ol ol o o | - —
* The number of encoder pulses: 32768 P/Rev. O: Available
5th digit: Design Revision Order 6th digit: Gear Type
Code Specifications Code Specifications
A | Standard L | Planetary low-backlash gear (Flange type)

1I0ACAL148B

9th digit: Brake

n Selections
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2.1.6 Model SGMDH (2000 min-")

2.1.6 Model SGMDH (2000 min™")

* SGMDH servomotors are provided with 90-VDC brakes as standard.

(The seventh digit: B)

» Servomotors with backlash gears are not available for the model SGMDH.

1st +
2nd 3rd 4th
digits digit digit

5th  6th 7th
digit digit digit

SGMDH-22A CA 2 B

h ¢

1st + 2nd digits: .
3rd digit: Voltage
Rate(‘f(v?;)‘tp“t ooy 2 7th digit: Brake and Oil Seal
Code |Rated Output A Code Specifications Remarks
29 292 o 1 | Without options Option
B | With 90-VDC brake Standard
32 3.2 O - -
C | With 24-VDC brake Option
40 4.0 © D | With oil seal and 90-VDC brake Option
O: Available E | With oil seal and 24-VDC brake | Option
4th digit: Serial Encoder S | With oil seal Option
Code| Specifications Remarks 6th digit: Shaft End
2 |17-bit absolute encoder * e
Standard Code Specifications Remarks
C |17-bit incremental encoder * - -
2 | Straight without key Standard
*The number of encoder pulses: 32768 P/Rev. 6 Straight with key and tap Option
5th digit: Design Revision Order
Code Specifications
A | Standard




2.1 Servomotor Model Designations

2.1.7 Model SGMCS

1st +
2nd 3rd 4th 5th 6th 7th
digits digit digit digit digit digit

SGMCS - 02B 3 C 1 1

SGMCS
Direct-drive motor
1st + 2nd digits: _— .
Rated Torque (N+m) 3rd digit: Servomotor Outer Diameter (mm) 7th digit: Brake
Coge|  SPecifi- B c D E M N Code| Specifications
0CG€| cations | (¢135) |(9175)| ($230) | (6290)|($280) | ($360) -
1 Without brake
02 2.0 ©)
04 4.0 ©)
05 5.0 O 6th digit: Flange
07 7.0 o Code Specifications
08 8.0 © 1 | C-face™
10 10.0 e) >
14 | 140 o 8 |C-face
16 16.0 o 4 | C-face with cable on side™3
17 17.0 O *1 C-face on the opposite drive end
(servomotor outer diameter B, C, D, E)
25 25.0 ° C-face on the drive end
35 35.0 O (servomotor outer diameter M, N)
45 45.0 O *2 C-face on the opposite drive end
_ o) o) (servomotor outer diameter M, N)
80 80.0 *3 Only for servomotor outer diameter B, C, D, E
1A 110.0 O
1E 150.0 (@) 5th digit: Design Revision Order
27 200.0 O Code Specifications
A | Servomotor outer diameter M, N
B | Servomotor outer diameter E
C | Servomotor outer diameter B, C, D
4th digit: Encoder
Code Specifications Remarks

3 20-bit absolute encoder Standard

(Single-turn data absolute encoder)

D 20-bit incremental encoder Option

n Selections
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2.2 SERVOPACK Model Designations

1st +
2nd

digits digit

4th

Select the SERVOPACK according to the applied servomotor.

5th  6th
digit digit digit

SGDM- 10 A D O O

1st + 2nd digits:
Rated Output of Applicable Servomotor (kW)
Code |Rated Output|| Code |Rated Output
A3 0.03 15 1.5
A5 0.05 20 2.0
01 0.10 30 3.0
02 0.20 50 5.0
04 0.40 60 6.0
05 0.45 75 7.5
08 0.75 1A 11.0
10 1.0 1E 15.0

6th digit: Option

Code| Specificatioins Appncigfeedsce)rlf}gr%?ér (kW)
— | Base-mounted 0.03 to 15.0kW
-P | Duct-ventilated 6.0 to 15.0kW
-R | Rack-mounted 0.03 to 5.0kW

5th digit: Design Revision Order *

Blank or A, ---

* Refer to 1.5 Z-1I Series SGDM SERVOPACK Upgraded Functions

for more information on the specification variances for different
design revision order.

3rd digit: Power Supply Voltage

4th digit: Model (Fixed)

Code

Remarks

For torque, speed, and position control

Code Voltage
A Single/Three-phase 200V
B Single-phase 100V *

*The SGMAH and SGMPH Servomotors of 200W
or less can be used with a 100V SERVOPACK.



2.3 Z-1I Series SERVOPACKS and Applicable Servomotors

2.3 X-II Series SERVOPACKSs and Applicable Servomotors
2.3.1 SGDM SERVOPACKs and SGMOH Servomotors

2-1I Series SGDM SERVOPACK
X-II Series SGMOH Servomotor Single-phase Single-phase Three-phase
100 VAC 200 VAC 200 VAC
A3C(30 W) A3BD, A3BDA | A3AD, A3ADA -

SGMAH A5 (50 W) ASBD, ASBDA | AS5AD, ASADA -

(Super High Power 0100 (100 W) 01BD, 01BDA 01AD, 01ADA -

Capacity) 020 (200 W) 02BD, 02BDA 02AD, 02ADA -

3000 min"! 8 models 040 (400 W) - 04AD, 04ADA -

080 (750 W) - - 08AD, 08ADA
010 (100 W) 01BD, 01BDA 01AD, 0IADA -

SGMPH 020 (200 W) 02BD, 02BDA 02AD, 02ADA -

(Flat Type) 04A (400 W) - 04AD, 04ADA -

3000 min™! 5 models 08A (750 W) - - 03AD, 08ADA
15A (1.5 kW) - - 15AD, 15ADA
05A (450 W) - - 05AD, 05ADA
09A (850 W) - - 10AD, 10ADA
13A (1.3 kW) - - 15AD, 15ADA

SGMGH 20A (1.8 kW) - - 20AD, 20ADA

(High Speed Feed) 30A (2.9 kW) - - 30AD, 30ADA

- 1 44N (4 4 KW) - - 50ADA

1500 min™" 10 models 55A (5.5 kW) — — COADA
75A (7.5 KW) - - 75ADA
TAA (11.0 kW) - - TAADA
1EA (15.0 kW) - - 1EADA
03A (300 W) - - 05ADA
06A (600 W) - - 08ADA

SGMGH 09A (900 W) - - 10ADA

(High Speed Feed) 12A (1.2 kW) - - 15ADA

1 20A (2.0 kW) - - 20ADA

1000 min™" 8 models 30A (3.0 KW) — — T0ADA
40A (4.0 kW) - - 50ADA
55A (5.5 kW) - - 60ADA
T0A (1.0 kW) - - 10ADA

SGMSH 15A (1.5 kW) - - 15ADA

(Super High Power 20A (2.0 kW) - - 20ADA

Capacity) 30A (3.0 kW) - - 30ADA

3000 min™! 6 models 40A (4.0 KW) - - 50ADA
50A (5.0 kW) - - 50ADA

SGMDH 22A (2.2 kW) - - 30ADA

(Flat Type) 32A (3.2 kW) - - 50ADA

2000 min™! 3 models 40A (4.0 kW) - - 50ADA

Note: 1. O0=A: 200V, B: 100 V (Be sure to match the voltage ratio on the servomotor and the SERVOPACK.)

2. Servomotors with low-backlash gears are available.

n Selections
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2.3.2 SGDM SERVOPACKSs and SGMCS Servomotors

2.3.2 SGDM SERVOPACKs and SGMCS Servomotors

The SGMCS Servomotor can be combined only with a SGDM SERVOPACK with software version 32 or later.

Note that SGMCS Servomotor can’t be used with the SGDM-OIOOD and SGDM SERVOPACK with software
version 31 or earlier.

. -1 Series SGDM SERVOPACK
2-11 Series SGMCS Servomotor -

Single-phase 200 VAC | Three-phase 200 VAC
02B 02ADA —
05B 02ADA -
07B 02ADA -
04C 04ADA _
10C 04ADA —
14C 04ADA _

SGMCS 08D 04ADA -
(Direct-drive series) 17D 04ADA -
150 min~! 8 models 25D 04ADA _
200 min~' 9 models 16E _ 0BADA
35E - 08SADA
45M - 10ADA
80M - 15ADA
1AM - 20ADA
80N - 15ADA
1EN - 30ADA
2ZN - 30ADA




2.4 Selecting Cables

2.4 Selecting Cables

2.4.1 Cables for SGMAH and SGMPH Servomotors

0l

Contact Yaskawa Controls. Co., Ltd.
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2 Selections

2.4.1 Cables for SGMAH and SGMPH Servomotors

e Refer-
Name Length Type Specifications ence
3m JZSP-CMP00-03
) S5m JZSP-CMP00-05 SERVOPACK Servomotor
gf:'gn"‘gg:‘:;zzc' 10m JZSP-CMP00-10 end 5.4.1
15m JZSP-CMP00-15 Cl o (1]
20 m JZSP-CMP00-20
3m JZSP-CMP03-03
Cable with loose | S™m JZSP-CMP03-05 SERVORACIK Servomotor
wire at encoder 10 m JZSP-CMP03-10 543
end Sm [izspcmposis | M
20 m JZSP-CMP03-20
3m JZSP-CMP10-03
Flexible type Sm JZSP-CMP10-05 SERVOPACK  Servomotor
cable with connec- | 10 m JZSP-CMP10-10 end end
tors on both ends [ 75 m 1ZSP-CMP10-15 T — g
20 m JZSP-CMP10-20 545
3m JZSP-CMP13-03
FIeXibIe' type 5 m JZSP-CMP13-05 SER\éOmI?ACK Serve%rgotor
sv?zea;”g:c'gg:f 10m | JZSP-CMPI3-10 Dé
@ end 15m JZSP-CMP13-15 A=
Encoder 20 m JZSP-CMP13-20
Cable 3m DP9325256-1
, 5m DP9325256-2 SERVOPACK Servomotor
S:::,lfcv:r:::%?ter_ 10m | DP9325256-3 end end 5.4.7
15m DP9325256-4
20 m DP9325256-5
Soldered
semomoren s | T | o
o = o~
Soldered 543
Encoder end connector kit JZSP-CMP9-2 NI 5.45
— @ 55.1
S5m JZSP-CMP09-05
10 m JZSP-CMP09-10 20 m max.
5m JZSP-CMP09-15 — O
Cables 20 m JZSP-CMP(9-20 5.5.1
30 m JZSP-CMP19-30
20m | JZSP-CMP19-40 50 m max.
50 m JZSP-CMP19-50




2.4 Selecting Cables

Name Servomotor Model Length Type Specifications R;fceer-
SGMAH 3m JZSP-CMMO00-03
200 V: 30 W to 750 W
100 V: 30 W to 200 W 5m JZSP-CMMO00-05 [ servoPACK Servomotor
end end
SGMPH 10 m JZSP-CMMO00-10 8 5.1.1
200 V:100 W to 750 W 5m | 1ZSP-CMMO00-15 %%
100 V: 100 W and
200 W 20m JZSP-CMMO00-20
3m JZSP-CMM20-03
Sm JZSP-CMM20-05| SERVOPACK Servomotor
1SC5;“£\7VH'15A 10m | JZSP-CMM20-10 %e”d end 5.1.1
. 15m JZSP-CMM20-15 %
With 20m JZSP-CMM20-20
ithout
brakes 400 V SGMAH 3m JZSP-CMM40-03
300 W, 650 W 5m JZSP-CMM40-05 | SERVOPACK Servomotor
10m | JZSP-CMMA40-10 ene 516
400 V SGMPH 15m | JZSP-CMM40-15 z
200 Wito 1.5 kW 20m | JZSP-CMM40-20
Flexible type 3m JZSP-CMMO01-03
SGMAH
200 V:30 Wto750 W | 5m JZSP-CMMOL-05 | oepyopack Servomotor
. d d
100V: 30Wto 200W 1114 5 | 1zsp-cmmol-10 2 o 513
SGMPH
@ 200 V: 100Wto 750 W | 15 m JZSP-CMMO1-15
100 V: 100 W and
Servomotor 200 W 20 m JZSP-CMMO1-20
Main Circuit
Cables and SGMAH 3 m JZSP-CMM10-03
200 V: 30 W to 750 W
Connectors 5m JZSP-CMM10-05 | SERVOPACK Servomotor
100 V: 30 W to 200 W o o
SGMPH 10 m JZSP-CMM10-10 0 5.1.2
?88 x 188 va ;ongso WIsm | 1z8p-CMMI0-15
200 W 20 m JZSP-CMM10-20
3m JZSP-CMM30-03
5 m JZSP-CMM30-05 SERVOPACK Servomotor
_ end end
1S(§I\|:|\|7VH 15A 10 m JZSP-CMM30-10 5.1.2
' 15m | JZSP-CMM30-15
20 m JZSP-CMM30-20
With brakes 400 V SGMAH 3m JZSP-CMM50-03
SERVOPACK Servomotor
300 W, 650 W 5m JZSP-CMM50-05 ond
10 m JZSP-CMM50-10 5.1.2
400 V SGMPH 15m | JZSP-CMM50-15 s
200 Wto 1.5 kW 20m | JZSP-CMMS50-20
Flexible type 3m JZSP-CMM11-03
SGMAH
200 \: 30 W tO 750 W Sm JZSP-CMM11-05 SERVOPACK Servomotor
. end end
100 V: 30 W to 200 W 10m JZSP-CMM11-10 5.1.4
SGMPH
200 V: 100Wto 750 W| 15 m JZSP-CMM11-15
100 V: 100 W and
200 W 20 m JZSP-CMM11-20

Note: When using the cable for the moving section such as robots, use a flexible type cable. For the safety precau-
tions, see 5.7 I/O Signal Cables for CN1 Connector.

n Selections
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2 Selections

2.4.2 Cables for SGMGH/SGMSH/SGMDH Servomotors

Servomotor e Refer-
Name Model Length Type Specifications ence
3m DP9328645-1
SGMAH 5m DP9328645-2 SERVOPACK end®  Servomotor end
30 Wto 750 W gmt
SGMPH 10 m DP9328645-3 ©
With 100 W to 750 W 15m DP9328645-4
20 m DP9328645-5
a waterproof 5.1.5
connector 3m DP9328646-1
Sm DP9328646-2
SGMPH-15
10 m DP9328646-3
@ 1.5 kW
15m DP9328646-4
Servomotor 20m | DP9328646-5
Main Circuit SGNVAH
Cables and | For standard 30 W to 750 W
Cé)nnt’edctors environment | gsvpH JZSP-CMM9-1 g
on i
(Contd) | connector kit | 100wy 10 750 o7 [
without SGMPH 0, |
brakes 15 KW JZSP-CMM9-3
_ 522
SGMAH
For standard | 30 Wto 750 W 1ZSP-CMMO9-2
environment | SGMPH ==
connector kit | 100 W to 750 W ‘ 3
with brakes
1SC5-}|\|:I\I;’VH JZSP-CMM9-4

* For servomotors with brakes, cut the brake leads for use.

2.4.2 Cables for SGMGH/SGMSH/SGMDH Servomotors

Contact Yaskawa Controls. Co., Ltd.




2.4 Selecting Cables

e . Refer-
Name Length Type Specifications ence
3m JZSP-CMP03-03
Cable with | 5m JZSP-CMP03-05 SERVOPACK end Encoder end
able with loose
) 10 m JZSP-CMP03-10 544
wires at encoder end
15m JZSP-CMP03-15 Lﬂz:@é
20 m JZSP-CMP03-20
3 JZSP-CMP01-03 . .
m With an straight plug
S5m JZSP-CMPO01-05
10 m 1ZSP-CMPO1-10 SERVOPACK end Encode end
15m JZSP-CMPO1-15
Cable with connec- 20 m JZSP-CMP01-20 sS40
tors on both ends 3m JZSP-CMP02-03 With an L-shaped plug o
Sm JZSP-CMP02-05 SERVOPACK end  Encoder end
10 m JZSP-CMP02-10
I5m JZSP-CMP02-15
20 m JZSP-CMP02-20
Straight plug
MS3106B20-29S* Hé
o
L-shaped plug
For standard environment MS3108B20-29S* 544
encoder end connector 552
Cable clamp
® MS3057-12A%
Encoder
Cables Straight plug
* Applicable for JA06A-20-29S-J1-EB
every type
and capacity. -shaped piug
JAO08A-20-29S-J1-EB
For IP67 specification JL04-2022CKE (09) 559
encoder end connector Cable diameter: e
06.5 to $9.5 mm
JL04-2022CKE (12) | Cable clamp
Cable diameter:
09.5 to $13 mm
JL04-2022CKE (14)
Cable diameter:
$12.9 to $15.9 mm
Soldered
SERVOPACK end JZSP-CMP9-1 LNy 552
connector kit E —
Fims! = o~
5m JZSP-CMP09-05
10 m JZSP-CMP09-10 20 m max.
15m JZSP-CMP09-15 @
Cables 20m JZSP-CMP09-20 55.2
30m JZSP-CMP19-30
50 m max.
40m JZSP-CMP19-40
50m JZSP-CMP19-50

* Contact DDK Electronics, Inc.

n Selections
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2 Selections

2.4.2 Cables for SGMGH/SGMSH/SGMDH Servomotors

T Refer-
Name Length Type Specifications ence
3m JZSP-CMP11-03
5m JZSP-CMP11-05 With a straight plug
SERVOPACK Encoder
10 m JZSP-CMP11-10 end end
i 20 JZSP-CMP11-20
0) cable with m .
Encoder connectors on both | 3m JZSP-CMP12-03 With an L-shaped plug
Cables ends 5m JZSP-CMP12-05 SERVOPACK Encoder
(Contd) 10 m JZSP-CMP12-10 end end 5.4.6
* Applicable for 15m JZSP-CMP12-15 @ﬂ‘:'::'i@gg
every type 20 m JZSP-CMP12-20
and capacity. 3m JZSP-CMP13-03
Fle)flble- t%/ be S m JZSP-CMP13-05 SERVOPACK Encoder
cable wit 10m | JZSP-CMPI3-10 end end
loose wire at
encoder end 15m JZSP-CMP13-15 @:]:.]Cé
20 m JZSP-CMP13-20

@ Sservomotor
Main Circuit
Cables and

Connectors

Cables and connectors

Cables with connectors are not avail-
able. Refer to Chapter 5 Specifica-
tions and Dimensional Drawings of
Cables and Peripheral Devices.

Note: When using the cable for the moving section such as robots, use a flexible type cable. For the safety precau-
tions, see 5.7 /0 Signal Cables for CN1 Connector.




2.4 Selecting Cables

2.4.3 Cables for SGMCS Servomotors

(elle)e] SGDM SERVOPACK

AN

\A:\ SGMCS Encoder Servomotor
Servomotor cable main circuit

,/é\ \A/ cable

View A
@ Servomotor __J /)~ (D Encoder
main circuit cable
cable X

» Encoder cable extension from 20 m up to 50 m

SGDM SERVOPACK

SH—

©) Retlay gncoder cable Servomotor
extension * R
) SGMCS Encoder main circuit
* To be assembled by cable cable

Servomotor the customer.

® Relay encoder cable
(Encoder end)

n Selections
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2 Selections

2.4.3 Cables for SGMCS Servomotors

S Type Ref
rvomo- " e . r-
Name ervomo Length Flexible Specifications ete
tor Model Standard type Tvoe ence
ype
3m JZSP-CMP60-03 | JZSP-CSP60-03 B
Sm JZSP-CMP60-05 | JZSP-CSP60-05 | APplicable flange =1, 3
10 m JZSP-CMP60-10 | JZSP-CSP60-10 | SERVOPACK end  Encoder end
both ends 20m JZSP-CMP60-20 | JZSP-CSP60-20
(Same for incremental and | 3 m JZSP-CMP00-03 | JZSP-CMP10-03 Aoplicable f 34
Icapble Tlange *:
absolute encoder) 5m JZSP-CMP00-05 | 1ZSP-CMP10-05 | ' PP g
10 m JZSP-CMP00-10 | JZSP-CMP10-10 SER\(/ESS’ACK E”:r?gef 5.4.8
15 m JZSP-CMP00-15 | JZSP-CMP10-15 | Pl
20m JZSP-CMP00-20 | JZSP-CMP10-20
®
CN2 3m JZSP-CMP03-03 | JZSP-CMP13-03
Encoder Cab"z with '(;3036 wires at 5 JZSP-CMP03-05 | JZSP-CMP13-05 | SERVOPACK end  Encoder end
encoaer en :
. 10 JZSP-CMP03-10 | JZSP-CMP13-10
i (Same for incremental and |——
* Applica- | absolute encoder) 15m JZSP-CMPO03-15 | JZSP-CMP13-15
ble for 20 m JZSP-CMP03-20 | JZSP-CMP13-20
every Solder type
type. SERVOPACK-end Connector kit JZSP-CMP9-1 g
Eli g
Encoder-end Connector *) L
(Straight plug) JNIDSI10SLI Crimping type
Encoder-end Connector 553
JN1-22-22S-PKG100™2 Sl |
(Socket contact)
Sm JZSP-CMP09-05 | JZSP-CSP39-05
Cabl 10 m 7ZSP-CMP09-10 | JZSP-CsP39-10 | 20 m max.
ables 15m JZSP-CMP09-15 | JZSP-CSP39-15 0
20 m JZSP-CMP09-20 | JZSP-CSP39-20
3m JZSP-CMMG60-03 | JZSP-CSM60-03 Aoolicable flane™: 1
Sm JZSP-CMM60-05 | JZSP-CSM60-05 | PPicavie fange =
10 m JZSP-CMMG60-10 | JZSP-CSM60-10 | SERVOPACKend  Encoderend | s 1 g
Without 15m JZSP-CMMB60-15 | JZSP-CSM60-15 %‘Zﬂ:ﬂﬁm
Brakes SGMCS- | 20m | JZSP-CMM60-20 | JZSP-CSM60-20
(For small- OOB,CDE | 3 JZSP-CMMO00-03 | JZSP-CMMO01-03
capacity se- T m _ _ _ ~™ | Applicable flange": 4
ries) Sm JZSP-CMMO00-05 | JZSP-CMMO1-05
10 m JZSP-CMMO00-10 | JZSP-CMMO1-10 5.1.1
@) 15m JZSP-CMMO0-15 | JZSP-CMMO1-15
Servomo- 20 m JZSP-CMMO00-20 | JZSP-CMMO01-20
tor main i .
L Without Cables with connectors and
cireuit Brakes cables/connector are not avail
V -
cables and | (For middle- | SGMCS-OOOM,N able 5.2.12
connectors | capacity se- A I.' ble f 3. 3
ries) pplicable flange *:1,
Solder type 516
Servomotor-end Connector JN1DS04FK 1*2 @:[H]' P 2 '12
5m JZSP-CSM90-05 | JZSP-CSM80-05
Caby SGMCS. [ 10m | JZSP-CSM90-10 | JZSP-CSMs0-10 | 20 m max. Sl
ables OOB,CDE [ 15m JZSP-CSM90-15 | JZSP-CSM80-15 O -
20m JZSP-CSM90-20 | JZSP-CSM80-20
©)
Rel Encoder-end SERVOPACK end  Encoder end
elay (Same for incremental and | 0.3 m JZSP-CSP13 -
Encoder absolute encoder) G- == )
Cables




2.4 Selecting Cables

S Type Ref
Name erl\\//lorgol- Length Flexible Specifications eter-
tor Mode Standard type Type™” ence
® 30m JZSP-CMP19-30
Wires and | \vjires and connectors for | 40 m JZSP-CMP19-40 50 m ma
Connectors | ygjay encoder cable exten- X 6.4.6
forRelay | sions are available for as- O o
Encoder sembly by the customer. | 5s0m JZSP-CMP19-50
Cable
Extensions

* 1. Use flexible cables for movable sections such as robot arms.
Refer to 5.6 Flexible Cables.

* 2. Contact Japan Aviation Electronics Industry, Ltd.

* 3. For applicable flanges, refer to 2.1.7 Model SGMCS.

n Selections
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2.5.1 Special Options

2.5 Selecting Peripheral Devices
2.5.1 Special Options

@ Digital operator

) Connection cable
for digital operator

B OYASKAWA 200V
SERVOPACK

Seou- @ Connection cable
EIEE for personal computer

R10
(MO
@
@

Personal
computer

@ 1/0 signal cable

(G

@

®
<

>

© © 0 (00000 (000 0 0 0
JFREEEPee ac ¢
(¢}
Z

=

(® Analog monitor cable

r===

CN5[=
e TN (®Battery for absolute encoder
DEEEEE
OIO@I®)
MOREISET A v N4
Qo roerQ
P Refer-
Name Length Type Specifications ence
Terminal block and 0.5 m connection
C tor terminal block cable
C;’:V”ee:e?ru;:m'“a OC 1 jusp-TAs0P 5.8.4
®
I/O Signal
Cables Cable with Im JZSP-CKI01-1 Loose wires at host controller end
loose wires at | 2m JZSP-CKI01-2 571
one end 3m JZSP-CKIO01-3
With connection cable (1 m)
@ Digital Operator JUSP-OP02A-2
5.8.2
1m JZSP-CMS00-1
SERVOPACK  Operator
® . 1.5m JZSP-CMS00-2 end end
Connection Cable for Digital
Operator * 2m JZSP-CMS00-3 E:QZ’CEGE

* Order your cable from Yaskawa Controls Co., Ltd. in the following cases.

* When you need a longer cable than the one supplied with the digital operator.

* When you need additional cables.

* When you use the digital operator for the X-I series (model: JUSP-OP02A-1).

2-26




2.5 Selecting Peripheral Devices

T Refer-
Name Length Type Specifications ence
D-Sub 25-pin (For PC98)
SERVOPACK Personal
2m JZSP-CMS01 computer end
D-Sub 9-pin (For DOS/V)
@ SERVOPACK Personal 581
Connection Cable for Personal 2m JZSP-CMS02 end computer end -8.
Computer |m_
Half-pitch 14-pin (For PC 98)
2m JZSP-CMS03 SERVOPACK oo and
@ ' m JZSP-CAO1 or SERVOPACK end Monitor end 583
Analog Monitor Cable DE9404559 %E*:'
To mount in the SERVOPACK
(30 W to 5.0 kW)
JZSP-BAO1 o ®
To mount in the SERVOPACK
(6.0 kW to 15.0 kW)
JZSP-BAO1-1 o @
® [P 58.8
Battery for Absolute Encoder To connect to a host controller (pro-
vided by a customer)
3.6 V 2000 mAh,
manufactured by Toshiba Battery
ER6VC3 Co., Ltd.

n Selections
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2.5.2 Molded-case Circuit Breaker and Fuse Capacity

2.5.2 Molded-case Circuit Breaker and Fuse Capacity

Current Capacity of the
Molded-case Circuit Breaker
CMain-t SERVOPACK Model Fg)wer iuppw and the Fuse (Arms)“’ * Inrush Current
ircui apacity per
Power SEISVOIX/-()CK (Refer to 5.8.9) : i
Supply | Capacity (kVA) Main Circuit | M CI™ | pain Gircuit | CONtro! Cir-
(kW) SGDM- Power Supply cuit Power Power Supply cuit Power
Supply Supply
0.03 A3BD, A3BDA 0.15
Single- 0.05 | ASBD, ASBDA 0.25 4
phase 0.26 32A 30A
100 V/ 0.10 01BD, 01BDA 0.40
0.20 02BD, 02BDA 0.60 6
0.03 A3AD, A3ADA 0.20
Single- 0.05 A5AD, ASADA 0.25 4
phase 0.10 01AD, 01ADA 0.40 0.13 63A 60A
200V 0.20 02AD, 02ADA 0.75
0.40 04AD, 04ADA 1.2 8
0.45 05AD, 05ADA 1.4
0.75 08AD, 0S8ADA 1.9
7 118A
1.0 10AD, 10ADA 2.3
1.5 15AD, 15ADA 32 10 0.15"3
Three- 2.0 20AD, 20ADA 43 13 6IA
phase 3.0 30AD, 30ADA 5.9 17 60A
200V 5.0 S0ADA 7.5 28 67A
6.0 60ADA 12.5 32 3
0.27* 40A
7.5 75ADA 15.5 41
11.0 1AADA 22.7 60
0.3%3 80A
15.0 1EADA 30.9 81
* 1. Nominal value at the rated load. The specified derating is required to select an appropriate fuse
capacity.
* 2. Cutoff characteristics (25°C): 300% five seconds min. and inrush current of 20 ms.
* 3. Make sure the current capacity is accurate. For the SERVOPACK with the cooling fan built-in, an
inrush current flows; 200% of the current capacity in the table above for two seconds, when turning ON
the control circuit power supply to start the fan working.
Note: Do not use a fast-acting fuse. Because the SERVOPACK'’s power supply is a capacitor input type, a
fast-acting fuse may blow when the power is turned ON.
IMPORTANT 1. The SGDM SERVOPACK does not include a protective grounding circuit. Install a ground-fault protector
to protect the system against overload and short-circuit or protective grounding combined with the molded-

case circuit breaker.

2. The following restrictions apply to UL standard compliance conditions.

SERVOPACK Model SGDM- Restrictions

1AADA * Available rated current for non-time delay fuse: 175 A or less
* Available rated current for time delay fuse: 102 A or less

1EADA * Available rated current for non-time delay fuse: 234 A or less
* Available rated current for time delay fuse: 136 A or less




2.5 Selecting Peripheral Devices

2.5.3 Noise Filters, Magnetic Conductors, Surge Absorbers and DC Reactors

SERVOPACK Model | Recemmended Noise Filter Surge Absorber
Main Gir- (Refer to 5.8.10.) Magnetic 9 DC
cuit Power Contactor | Surge Surge Reactor
Capacit e (Referto | Suppressor | Protector | (Referto
Supply (EW) Y1 scpwm- Type Specifications | 5 g 41 ) (F\E)gfer to | (Referto | 5.8.14.)
5.8.12.) 5.8.13.)
A3BD,
0.03 A3BDA
ASBD Single-phase )
i - 0.05 : FN2070-6/07
S;‘ngle ASBDA 250 VAC, 6 A HI | capo | RCM
phase -
100 V 0.10 OollBB]])) " (204) -001BQZ-4 1 %5063
02BD Single-phase
0.20 X FN2070-10/07 X5062
02BDA 250 VAC, 10 A
A3AD,
0.03 A3ADA
0.05 ASAD,
’ ASADA Single-ph:
Single- FN2070-6/07 | _ nEcPRase
h 0.10 01AD, 250 VAC, 6 A HI-11J TU-25C240 R-C-M X5071
2083\7 ' 01ADA (20 A) ) -601BQZ-4
02AD,
0.20 02ADA X5070
04AD Single-phase
0.40 ? FN2070-10/0 X506
04ADA 7 7 250 VAC, 10 A ’
05AD, Three-phase HI-11J
045 05ADA FN2S8L-TI07 1 459 VAC,7 A (20 A)
08AD
> X5061
0.75 0SADA 506
o 10AD, HI-15]
' 10ADA Three-phase (354A)
FN258L-16/07 TU-25C240
15 15AD, 480 VAC, 16 A
' 15ADA X5060
20 20AD,
ZE;Z_ : 20ADA HI-20J R:C‘M
30AD, Three-phase (35A) -601BUZ-4
200V 3.0 30ADA FN258L-30/07 480 VAC, 30 A X5059
5.0 50ADA FMAC-0934- Three-phase HI-25] X5068
6.0 60ADA 5010 440 VAC, 50 A (50 A)
FMAC-0953- Three-phase HI-35J
7.5 75ADA
6410 440 VAC, 64 A (65A) TU-65C240
11.0 1AADA HI-500 )
FS5559-150-35 Three-phase (75 A)
15.0 IEADA 480 VAC, 150 A HI-65J
: (100 A)
Note: 1. If some SERVOPACKSs are wired at the same time, select the proper magnetic contactors according to the

total capacity.
2. The following table shows the manufacturers of each device.

Peripheral Device

Manufacturer

Noise Filter

FN, FS type: Schaffner Electronic

FMAC type: SCHURTER (formerly Timonta AG)

Magnetic Contactor

Yaskawa Controls Co., Ltd.

Surge Absorber

Yaskawa Controls Co., Ltd. (Sold as surge suppressor)

Okaya Electric Industries Co., Ltd. (Sold as surge protector)

DC Reactor

Yaskawa Controls Co., Ltd.

n Selections
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2.5.4 Regenerative Resistors and Brake Power Supply Units

2.5.4 Regenerative Resistors and Brake Power Supply Units

Regenerative Resistor
S SERVOPACK Model (Refert% 5.8.6,5.8.7, and 6.5.) Brake Power Supply
Main Circuit — )
Power Supply | Capacity Built-in Externally Unit
(KW) SGDM- Resistance | Capacity | .o octed (Referto 5.8.5.)
(Q) (W)
0.03 A3BD, A3BDA 24 VDC brake (provided
Single-phase 0.05 A5BD, ASBDA by a customer) *3
100V 0.10 01BD, 01BDA
0.20 02BD, 02BDA 90 VDC brake
0.03 A3AD, A3ADA - - - * LPDE-1HO1
0.05 ASAD, ASADA for 100 VAC input
Single-phase 010 0TAD, 0IADA * LPSE-2HO1 .
200V 030 07AD_03ADA for 200 VAC input
0.40 04AD, 04ADA
0.45 05AD, 05ADA
0.75 08AD, 08ADA 50 60
1.0 10AD, 10ADA
1.5 15AD, 15ADA 30 70 -
2.0 20AD, 20ADA 25 140
Three-phase 3.0 30AD, 30ADA 125 140
200V 5.0 50ADA 8 280
6.0 60ADA (6.25) *! (880)*! | JUSP-RA04
7.5 75ADA
11.0 1AADA (3.13)*2 (1760)*? JUSP-RAO05
15.0 1EADA

* 1. For the optional JUSP-RA04 Regenerative Resistor Unit.

* 2. For the optional JUSP-RAO5 Regenerative Resistor Unit.

* 3. Be careful when connecting the power supply for 24 VDC brake to the local power supply. The local power
supply cannot apply the overvoltage such as surge to the output side, and the output side may be damaged even
if the voltage is applied. Never fail to use the surge absorber.

Note: 1. If the SERVOPACK cannot process the regenerative power, an external regenerative resistor is required.

Refer to 5.8.6 External Regenerative Resistor, 5.8.7 Regenerative Resistor Unit, and 6.5 Connecting Regen-

erative Resistors.

2. The following table shows the manufacturers of each device.

Peripheral Device

Manufacturer

External Regenerative Resistor

Iwaki Wireless Research Institute

External Regenerative Unit

Yaskawa Electric Corporation

Brake Power Supply Unit

Yaskawa Controls Co., Ltd.
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3 Servomotor Specifications and Dimensional Drawings

3.1.1 SGMAH Servomotors Without Gears

3.1 Ratings and Specifications of SGMAH (3000 min'1)

3.1.1 SGMAH Servomotors Without Gears
(1) Ratings and Specifications

* Time Rating: Continuous ¢ Thermal Class: B

* Vibration Class: 15 um or below « Withstand Voltage:

« Insulation Resistance: 500 VDC, 10 M Q min. 100 V, 200 V Servomotors: 1500 VAC for one
minute

* Surrounding Air Temperature: 0 to 40°C
* Excitation: Permanent magnet
* Mounting: Flange-mounted

* Enclosure: Totally enclosed, self-cooled, IP55
(except for shaft opening)

* Ambient Humidity: 20% to 80% (no condensation)

* Drive Method: Direct drive

Voltage 100V 200V

Servomotor Model SGMAH- | A3B | A5B | O1B | 02B | A3A | A5A | O1A | 02A | 04A | 08A
Rated Output ! | kW 003 | 005 | 01 | 02 | 003 | 005 | 01 | 02 | 04 | 075
Rated Torque **2 | N'm 0.0955| 0.159 | 0.318 | 0.637 | 0.0955 | 0.159 | 0.318 | 0.637 | 127 | 2.39
roi:;;aﬂeous Peak | Nm 0.286 | 0.477 | 0955 | 1.91 | 0.286 | 0.477 | 0.955 | 1.91 | 3.82 | 7.16
Rated Current ' | Amns 0.66 | 095 | 24 | 3.0 | 044 | 064 | 091 | 2.1 | 28 | 44
'an:‘:r:frjf ousMax.| 20 | 29 | 72 | 90 | 13 | 20 | 28 | 65 | 85 | 134
Rated Speed * min"’ 3000
Max. Speed *! min™! 5000

Torque Constant N-m/Arng 0.157 | 0.182 | 0.146 | 0.234 | 0.238 | 0.268 [ 0.378 | 0.327 | 0.498 | 0.590

Eztr‘t’i;'\ﬁme”wf x10% kg'm2 [0.01660.0220{0.0364 | 0.106 | 0.0166 | 0.0220 | 0.0364 | 0.106 | 0.173 | 0.672

ﬁated Power Rate | /s 549 | 115 | 278 | 382 | 549 | 115 | 278 | 382 | 93.7 | 8438

Rated Angular

o rad/s2 57500 | 72300 | 87400 | 60100 [ 57500 | 72300 | 87400 | 60100 | 73600 | 35500
Acceleration

* 1. These items and torque-motor speed characteristics quoted in combination with an SGDM SERVO-
PACK are at an armature winding temperature of 100°C. Other values quoted at 20°C. All values are
typical.

* 2. Rated torques are continuous allowable torque values at 40°C with an 250 X 250 X 6 (mm) aluminum
plate (heat sink) attached.



3.1 Ratings and Specifications of SGMAH (3000 min™")

(2) Holding Brake Moment of Inertia

The moment of inertia of the servomotor with holding brake is expressed using the following equation.

(The moment of inertia of the servomotor with holding brake) = (rotor moment of inertia) +
(brake moment of inertia)

Servomotor Model A3A | ASA [ 01A | 02A
SGMAH- A3B | A5B | 01B | 02B 04A | 08A
Holding Brake Moment of 4, . 2
Inertia J x10%kg'm 0.0085 0.058 0.14

(3) Derating Rate for Servomotor With Oil Seal

For a motor with oil seal, use the following derating rate because of the higher friction torque.

Servomotor Model A3A | A5A | 01A | 02A
SGMAH- A3B | A5B | 01B | 02B 04A | 08A
Derating Rate [(%) [ 70 | 80 90 95

(4) Torque-motor Speed Characteristics
(a) 100-V Class

SGMAH-A3B SGMAH-A5B

5000 5000 5000 5000
4000 | 4000 | 4000 4000
Motor 3000 Motor 3000 Motor 3000 ] Motor 3000
speed 2000 speed 2000 speed 2000 speed 2000
(min) 4000 (min) 1900 (min) 4000 (min) 1000
0 0 0

0 0.1020304 0 0.150.30.450.6

Torque (N'm) Torque (N'm)

(b) 200-V Class

5000 SGMAH-A3A 5000 SGMAH-A5A
4000 | 4000
Motor 3000 Motor 3000
speed spee
. 2000 2000
(min) (min-1)
1000 1000
0 0
0 0.1020304 0 0.150.30.450.6 . 15 2
Torque (N-m) Torque (N'm) Torque (N'm) Torque (N'm)
SGMAH-04A SGMAH-08A
5000 5000
4000 A
Motor 3000
speed
2000
(min-")
1000
0

: Continuous Duty Zone
: Intermittent Duty Zone

Servomotor Specifications and Dimensional Drawings



3 Servomotor Specifications and Dimensional Drawings

3.1.2 SGMAH Servomotors With Standard Backlash Gears

(5) Holding Brake Electrical Specifications

Holding Brake Specifications
. Servomotor - -
Holding Brake | Servomotor Capacity Capacity Holding Qoﬂ Rated
Rated Voltage Model W W Torque Resistance Current
N'm Q (at 20°C) | A (at20°C)
SGMAH-A3 30 6 0.0955 1350 0.067
SGMAH-A5 50 6 0.159 1350 0.067
SGMAH-01 100 6 0.318 1350 0.067
90 VDC
SGMAH-02 200 7.4 0.637 1095 0.082
SGMAH-04 400 7.4 1.27 1095 0.082
SGMAH-08 750 9 2.39 900 0.1
SGMAH-A3 30 6 0.0955 96 0.25
SGMAH-A5 50 6 0.159 96 0.25
SGMAH-01 100 6 0.318 96 0.25
24VDC SGMAH-02 200 6.5 0.637 89 0.27
SGMAH-04 400 6.5 1.27 89 0.27
SGMAH-08 750 7.7 2.39 75.2 0.32

Note: The holding brake is only used to hold the load and cannot be used to stop the servomotor.

3.1.2 SGMAH Servomotors With Standard Backlash Gears

* Time Rating: Continuous * Thermal Class: B

* Vibration Class: 15 pm or below » Withstand Voltage:
100V, 200 V Servomotors: 1500 VAC for one minute

« Insulation Resistance: 500 VDC, 10 MQ min. * Enclosure: Totally enclosed, self-cooled, IP55 (except

for shaft opening)
* Surrounding Air Temperature: 0 to 40°C * Ambient Humidity: 20% to 80% (no condensation)
* Excitation: Permanent magnet * Drive Method: Direct drive
* Mounting: Flange-mounted * Backlash: 15 to 20 min max.

* Gear Mechanism: Planetary gear mechanism * Gear Rotation Direction: Same direction as servomotor



3.1 Ratings and Specifications of SGMAH (3000 min™")

Servomotor Gear Output Moment of Inertia J
x10™ kg'm?
Servomotor Rated Instanta-

Model Out-| Rated Rated Torque/ neous Rated Max.
SGMAH- put [ Speed | Torque Fci;aet?; Effi- Peak Speed | Speed *' Ncl;oetg:; Gears

w min”" N-m ciency*? | Torque min" min"’

N-m/% N'm
A300AJ10O /5 0.238/50 1.16 600 800 0.044 0.028
A300AJ30O 20 0.0955 3/31 0.687/70 2.37 290 387 0.033 0.016
A3O00OAJCO 1/21 1.60/80 5.48 143 190 0.023 0.007
A300OAJ7O 1/33 2.51/80 8.61 91 121 0.021 0.005
A500AJ10 1/5 0.557/70 1.92 600 800 0.050 0.028
A5000AJ30 50 0.159 3/31 1.15/70 3.95 290 387 0.040 0.018
A500AJCO 1/21 2.67/80 9.07 143 190 0.036 0.014
A500AJ70O 1/33 4.20/80 14.3 91 121 0.032 0.010
0100AJ10 1/5 1.27/80 432 600 800 0.099 0.063
0100AJ30O 100 0318 3/31 2.63/80 8.88 290 387 0.054 0.018
0o100AJCO 1/21 5.34/80 18.1 143 190 0.071 0.035
0100AJ70O 3000 1/33 8.40/80 28.4 91 121 0.057 0.021
0200AJ10 1/5 2.55/80 8.60 600 800 0.299 0.193
0200AJ30 200 0.637 3/31 5.27/80 17.8 290 387 0.196 0.090
0200AJCO 1/21 10.7/80 36.1 143 190 0.211 0.105
0200AJ70 1/33 16.8/80 56.7 91 121 0.181 0.075
04A0AJ10O 1/5 5.08/80 17.2 600 800 0.366 0.193
04A0AJ30O 400 127 3/31 10.5/80 355 290 387 0.353 0.180
04A0AJCO 1/21 21.3/80 72.2 143 190 0.403 0.230
04A0AJ7O 1/33 33.5/80 113.0 91 121 0.338 0.165
08AOAJ10O 1/5 9.56/80 32 600 800 1.12 0.450
08A0OAJ3O 250 539 3/31 19.8/80 66.6 290 387 1.10 0.425
08A0OAJCO 1721 40.2/80 134 143 190 1.15 0.475
08A0OAJ7O 1/33 63.1/80 213 91 121 0.972 0.300
* 1. Maximum motor speed is up to 4000 min™! at the shaft.
* 2. Gear output torque is expressed using the following equation.

(Gear output torque) = (servomotor output torque) X (gearlm) x (efficiency)

IMPORTANT The no-load torque for a servomotor with gears is high immediately after the servomotor starts, and it then
decreases and becomes stable a few minutes later. This is a common phenomenon caused by grease being

circulated in the gear and not by a faulty gear.

The speed control range of SERVOPACKSs in the 2-11 series is 1:5000. When using servomotors at
extremely low speeds (for example, 0.02 min™' max. at the gear output shaft) or when using servomotors
with one pulse feed reference for extended periods and in other situations that are less than optimum, the
lubrication of the gear bearing may be insufficient. This may cause deterioration of the bearing or increase
the load ratio.

Contact your Yaskawa representative if you are using your servomotor under such conditions.

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

3.1.3 SGMAH Servomotors With Low-backlash Gears

3.1.3 SGMAH Servomotors With Low-backlash Gears

* Time Rating: Continuous * Thermal Class: B
* Vibration Class: 15 um or below » Withstand Voltage:
100V, 200V Servomotors: 1500 VAC for one minute
* Insulation Resistance: 500 VDC, 10 MQ min. * Enclosure: Totally enclosed, self-cooled, IP55 (except
for shaft opening)

* Surrounding Air Temperature: 0 to 40°C » Ambient Humidity: 20% to 80% (no condensation)

* Excitation: Permanent magnet * Drive Method: Direct drive

* Mounting: Flange-mounted * Backlash: 3 min max.

» Gear Mechanism: Planetary gear mechanism * Gear Rotation Direction: Same direction as servomotor

Moment of Inertia J
Servomotor Gear Output 4 P
x10™ kg'm
Semomotor Rated Instanta-
odel Out- | Rated Rated G Torque/Effi-| Neous Rated Max. Motor +
SGMAH- put | Speed Torque ear i 2 Peak Speed | Speed *' otor Gears
W min-’ N-m Ratio | ciency Torque min-" i Gears
N-m/% N‘m

A3O00OAH1O 1/5 0.238/50 1.16 600 800 0.053 0.036
A300AH20 30 0.0955 1/9 0.599/70 2.35 333 444 0.029 0.013
A3O00OAHCO 1/21 1.60/80 5.48 143 190 0.025 0.008
A3O00OAH7O 1/33 2.51/80 8.61 91 121 0.023 0.006
AS0O00AH10O 1/5 0.557/70 1.92 600 800 0.058 0.036
A500AH20 50 0.159 1/9 1.00/70 3.89 333 444 0.055 0.033
As500AHCO 1/21 2.67/80 9.12 143 190 0.040 0.018
A500AH7O 1/33 4.20/80 14.3 91 121 0.035 0.013
0100AH10 1/5 1.27/80 4.34 600 800 0.114 0.078
0100AHBO 1/11 2.80/80 9.55 273 363 0.084 0.048
0100AHCO 100 0.318 1/21 5.34/80 18.2 143 190 0.079 0.043
0100AH70O 1/33 8.40/80 28773 91 121 0.069 0.033
0200AHTO 3000 15 | 2.55/80 8.4 600 800 0.441 0.335
0200AHBO /11 5.96/85 19.3 273 363 0.191 0.085
0200AHCO 200 0.637 1/21 11.4/85 373 143 190 0.216 0.110
0200AH70O 1/33 17.9/85 58.6*3 91 121 0.171 0.065
04A0AH10O 1/5 5.4/85 17.6 600 800 0.508 0.335
04A0AHBO /11 11.9/85 39.1 273 363 0.368 0.195
04A0AHCO 400 1.27 1/21 22.7/85 72.2 143 190 0.368 0.195
04A0AH7O 1/33 33.5/80 115*3 91 121 0.346 0.173
08AOAH10O 1/5 10.2/85 333 600 800 1.25 0.583
08AO0AHBO 1/11 22.3/85 71%3 273 363 1.20 0.528
08AOAHCO 70 239 1/21 42.7/85 140 143 190 1.26 0.593
08AOAH7O 1/33 67/85 2063 91 121 0.935 0.263

* 1. Maximum motor speed is up to 4000 min”! at the shaft.
* 2. Gear output torque is expressed using the following equation.

(Gear output torque) = (servomotor output torque) X (gearlw) X (efficiency)

* 3. The instantaneous peak torque values indicated with *3 are limited by the gear, so use the following
servomotor instantaneous peak torque. In this case, set torque limit parameters Pn402 and 403 for the
SERVOPACK at 250%.



3.1 Ratings and Specifications of SGMAH (3000 min™")

IMPORTANT

The no-load torque for a servomotor with gears is high immediately after the servomotor starts, and it then
decreases and becomes stable a few minutes later. This is a common phenomenon caused by grease being
circulated in the gear and not by a faulty gear.

The speed control range of SERVOPACKSs in the X-1I series is 1:5000. When using servomotors at
extremely low speeds (for example, 0.02 min™! max. at the gear output shaft) or when using servomotors
with one pulse feed reference for extended periods and in other situations that are less than optimum, the
lubrication of the gear bearing may be insufficient. This may cause deterioration of the bearing or increase
the load ratio.

Contact your Yaskawa representative if you are using your servomotor under such conditions.

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

3.2.1 SGMPH Servomotors Without Gears

3.2 Ratings and Specifications of SGMPH (3000 min'1)

3.2.1 SGMPH Servomotors Without Gears
(1) Ratings and Specifications

* Time Rating: Continuous
* Vibration Class: 15 um or below

* Insulation Resistance: 500 VDC,

10 MQ min.

* Surrounding Air Temperature: 0 to 40°C

* Excitation: Permanent magnet

* Mounting: Flange-mounted

e Thermal Class: B

» Withstand Voltage:
100 V, 200 V Servomotors: 1500 VAC for one minute

* Enclosure: Totally enclosed, self-cooled, IP55 (except
for shaft opening)

* Ambient Humidity: 20% to 80% (no condensation)
* Drive Method: Direct drive

Voltage

100 V 200V

Servomotor Model

SGMPH- 01B 02B 01A 02A 04A 08A 15A
Rated Output *’ kW 0.1 0.2 0.1 0.2 04 | 075 | 15
Rated Torque *17*2 N-m 0318 | 0.637 | 0318 | 0.637 | 127 | 239 | 4.77
Instantaneous Peak Torque 1 I N'-m 0.955 1.91 0.955 1.91 3.82 7.16 14.3
Rated Current *1 Arms 2.2 2.7 0.89 2.0 2.6 4.1 7.5
Instantaneous Max. Current *! | Arms 7.1 8.4 2.8 6.0 8.0 139 | 23.0
Rated Speed *" min™’! 3000
Max. Speed *1 min™! 5000
Torque Constant N-m/Arms 0.160 | 0.258 | 0.392 | 0.349 | 0.535 | 0.641 | 0.687
Rotor Moment of Inertia J x104 kg-m? 0.0491 | 0.193 [0.0491 | 0.193 [ 0331 | 2.10 | 4.02
Rated Power Rate *' kW/s 20.6 21.0 20.6 21.0 49.0 27.1 56.7
Rated Angular Acceleration “1 | rad/s? 64800 [ 33000 | 64800 | 33000 | 38500 [ 11400 [ 11900

* 1. These items and torque-motor speed characteristics quoted in combination with an SGDM SERVO-
PACK are at an armature winding temperature of 100°C. Other values quoted at 20°C. All values are

typical.

* 2. Rated torques are continuous allowable torque values at 40°C with an alminum plate (heat sink)

attached.
Heat sink dimensions:

SGMPH-01, 02, and 04: 250 x 250 X 6 (mm)
SGMPH-08, and 15: 300 x 300 x 12 (mm)




3.2 Ratings and Specifications of SGMPH (3000 min™")

(2) Holding Brake Moment of Inertia

The moment of inertia of the servomotor with holding brake is expressed using the following equation.

(The moment of inertia of the servomotor with holding brake) =
(rotor moment of inertia) + (brake moment inertia)

Servomotor Model 01A 02A
SGMPH- 01B 02B 04A 08A 15A
Holding Brake 4 2
- . 0.029 0.109 0.875
Moment of Inertia J x10™ kg'm

(3) Derating Rate for Servomotor With Oil Seal

For a motor with oil seal, use the following derating rate because of the higher friction torque.

Servomotor Model 01A 02A
SGMPH- 01B 02B 04A 08A 15A
Derating Rate | (%) 90 95
(4) Torque-motor Speed Characteristics
(a) 100-V Class
SGMPH-01B SGMPH-02B
5000 5000
4000|- & 4000 ll“
Mot Mot
sﬁgég 3000 sﬁééﬁ 3000 A —
2000 2000 —
. .
M) 000 (min) 4 500 = ]
0 — 0 L
0 0.25050.75 1 0 050115 2
Torque (N'm) Torque (N-m)
(b) 200-V Class
5000 e SGMPH-01A 5000 SGMPH-02A 5000 SGMPH-04A
4000 — 4000 4000
Motor 3000 | I Motor 3000 Motor 3000
speed speed
2000 — 2000 2000
(M) 000 ] M) 4600 1000
0002505075 1 0 %1 7 3

speed

Torque (N-m)

8 12 16
Torque (N-m)

: Continuous Duty Zone : Intermittent Duty Zone

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

3.2.1 SGMPH Servomotors Without Gears

(5) Holding Brake Electrical Specifications

3-12

. Holding Brake Specifications

Holding Servomotor Servomotor Hold Coil Rated

Brake Rated Capacity Capacity olding ; ol ate
Model Torque Resistance Current

Voltage W W
N-m Q(at20°C) | A (at20°C)

SGMPH-01 100 8.1 0.318 1000 0.09

SGMPH-02 200 7.6 0.637 1062 0.085

90 VDC SGMPH-04 400 7.2 1.27 1125 0.08

SGMPH-08 750 7.5 2.39 1083 0.083

SGMPH-15 1500 10 4.77 832 0.108

SGMPH-01 100 0.318 114 0.25

SGMPH-02 200 5 0.637 115 0.21

24 VDC SGMPH-04 400 7.6 1.27 76 0.32

SGMPH-08 750 7.5 2.39 76.8 0.31

SGMPH-15 1500 10 4.77 57.6 0.42

Note: The holding brake is only used to hold the load and cannot be used to stop the servomotor.




3.2 Ratings and Specifications of SGMPH (3000 min™")

3.2.2 SGMPH Servomotors With Standard Backlash Gears

* Time Rating: Continuous * Thermal Class: B

* Vibration Class: 15 um or below » Withstand Voltage:
100V, 200V Servomotors: 1500 VAC for one minute

« Insulation Resistance: 500 VDC, 10 MQ min. * Enclosure: Totally enclosed, self-cooled, IP55 (except

for shaft opening)

* Surrounding Air Temperature: 0 to 40°C » Ambient Humidity: 20% to 80% (no condensation)

* Excitation: Permanent magnet * Drive Method: Direct drive

* Mounting: Flange-mounted * Backlash: 15 min max.

* Gear Mechanism: Planetary gear mechanism * Gear Rotation Direction: Same direction as servomotor

Moment of Inertia J
Servomotor Gear Output 4 9
x10™ kg'm
Servomotor Rated | |nstanta-
Model Out- | Rated Rated Torque/ neous Rated Max.
SGMPH- put | Speed | Torque Gear Effi- Peak Speed | Speed *' Motor + | 5ears
w min- N-m Ratio ciency*? Torque min" in-1 Gears
min
N-m/% N-m
o100ooJd1d 1/5 1.27/80 432 600 800 0.112 0.063
01000J3gd 100 0318 3/31 2.63/80 8.88 290 387 0.067 0.018
o100O0Jco 1/21 5.34/80 18.1 143 190 0.084 0.035
o1OoooJrg 1/33 8.40/80 28.4 91 121 0.070 0.021
02000J10 1/5 2.55/80 8.6 600 800 0.386 0.193
02000J430 200 0.637 3/31 5.27/80 17.8 290 387 0.283 0.090
0z2000J4cO 1721 10.7/80 36.1 143 190 0.298 0.105
02000J70 1733 16.8/80 56.7 91 121 0.268 0.075
o4000J10 1/5 5.08/80 17.2 600 800 0.524 0.193
04000J30 400 3000 127 3/31 10.5/80 355 290 387 0.511 0.180
o4000JcO 1721 21.3/80 72.2 143 190 0.561 0.230
o4000J70 1/33 33.5/80 113 91 121 0.496 0.165
osoOnOJ10d 1/5 9.56/80 32 600 800 2.55 0.450
08O000OJ30 750 239 3/31 19.8/80 66.6 290 387 2.53 0.425
osOOnOJco 1/21 40.2/80 134 143 190 2.58 0.475
osOOnOJrd 1/33 63.1/80 213 91 121 2.4 0.300
15000410 1/5 19.1/80 64.4 600 800 4.97 0.950
15000430 1500 477 1/11 42.5/80 144 269 359 5.27 1.250
15000JcO 1721 80.1/80 270 143 190 5.33 1.300
15000J70 1/33 126/80 425 91 121 4.82 0.800
* 1. Maximum motor speed is up to 4000 min™! at the shaft.
* 2. Gear output torque is expressed using the following equation.
(Gear output torque) = (servomotor output torque) X (m) X (efficiency)
IMPORTANT The no-load torque for a servomotor with gears is high immediately after the servomotor starts, and it then

decreases and becomes stable a few minutes later. This is a common phenomenon caused by grease being

circulated in the gear and not by a faulty gear.

The speed control range of SERVOPACKSs in the X-1I series is 1:5000. When using servomotors at
extremely low speeds (for example, 0.02 min”! max. at the gear output shaft) or when using servomotors
with one pulse feed reference for extended periods and in other situations that are less than optimum, the
lubrication of the gear bearing may be insufficient. This may cause deterioration of the bearing or increase
the load ratio.

Contact your Yaskawa representative if you are using your servomotor under such conditions.

Servomotor Specifications and Dimensional Drawings



3 Servomotor Specifications and Dimensional Drawings

3.2.3 SGMPH Servomotors With Low-backlash Gears

3.2.3 SGMPH Servomotors With Low-backlash Gears

* Time Rating: Continuous * Thermal Class: B

* Vibration Class: 15 um or below » Withstand Voltage:

* Insulation Resistance: 500 VDC, 10 MQ min. 100V, 200V Servomotors: 1500 VAC for one minute
* Surrounding Air Temperature: 0 to 40°C * Enclosure: Totally enclosed, self-cooled, IP55 (except
* Excitation: Permanent magnet for shaft opening)

* Mounting: Flange-mounted » Ambient Humidity: 20% to 80% (no condensation)

» Gear Mechanism: Planetary gear mechanism * Drive Method: Direct drive

* Backlash: 3 min max.
» Gear Rotation Direction: Same direction as servomotor

Moment of Inertia J
Servomotor Gear Output 4 P
x10™ kg'm
Servomotor Rated Instanta-
Model Out- | Rated Rated | - | Torque/Effi-| neous Rated Max. | Motor +
SGMPH- | put | Speed | Torque ; w2 Peak Speed | Speed ™! Gears
W min- N-m Ratio | ciency Torque min-" i Gears
N-m/% N-m

01000H10 1/5 1.27/80 4.34 600 800 0.142 0.093
01000HBO 1/11 2.80/80 9.55 273 363 0.097 0.048
01000HCcO 100 0.318 1/21 5.34/80 18.2 143 190 0.092 0.043
01000H7O 1/33 8.40/80 28.7%3 91 121 0.082 0.033
02000H10 1/5 2.55/80 8.4 600 800 0.553 0.360
02000HBO 1/11 5.96/85 19.3 273 363 0.281 0.088
02000HCO 200 0.637 1/21 11.4/85 373 143 190 0.303 0.110
02000H70 1/33 17.9/85 58.6"3 91 121 0.258 0.065
04000H10 1/5 5.4/85 17.6 600 800 0.691 0.360
04000HBO 400 3000 127 /11 11.9/85 39.1%3 273 363 0.526 0.195
o4000HCO 1/21 22.7/85 72.2 143 190 0.526 0.195
04000H70 1/33 33.5/80 115%3 91 121 0.504 0.172
08O00OH10O 1/5 10.2/85 333 600 800 2.87 0.765
08O000OHBO 1/11 22.3/85 71%3 273 363 2.62 0.523
o8OOOHCO 750 2.39 1721 42.7/85 140 143 190 2.76 0.663
osOOOH7O 1/33 67/85 206%3 91 121 2.56 0.455
15000H10 1/5 20.3/85 65.9 600 800 5.56 1.54
15000HB0O 1/11 44.6/85 148 273 363 6.11 2.09
150006cO 1500 477 1/21 80.1/80 270 143 190 6.00 1.98
15000670 1/33 126/30 353 *3 91 121 5.14 1.12

* 1. Maximum motor speed is up to 4000 min™! at the shaft.
* 2. Gear output torque is expressed using the following equation.

(Gear output torque) = (servomotor output torque) X (gc«drIW) X (efficiency)

* 3. The instantaneous peak torque values indicated with *3 are limited by the gear, so use the following
servomotor instantaneous peak torque. In this case, set torque limit parameters Pn402 and 403 for the
SERVOPACK at 250%.

IMPORTANT The no-load torque for a servomotor with gears is high immediately after the servomotor starts, and it then
decreases and becomes stable a few minutes later. This is a common phenomenon caused by grease being
circulated in the gear and not by a faulty gear.

The speed control range of SERVOPACKSs in the X-II series is 1:5000. When using servomotors at
1

extremely low speeds (for example, 0.02 min™ max. at the gear output shaft) or when using servomotors
with one pulse feed reference for extended periods and in other situations that are less than optimum, the
lubrication of the gear bearing may be insufficient. This may cause deterioration of the bearing or increase
the load ratio.

Contact your Yaskawa representative if you are using your servomotor under such conditions.




3.3 Ratings and Specifications of SGMGH (1500 min™")

3.3 Ratings and Specifications of SGMGH (1500 min'1)

3.3.1 SGMGH Servomotors (1500 min'1) Without Gears
(1) Ratings and Specifications

* Time Rating: Continuous * Thermal Class: F

* Vibration Class: 15 um or below * Withstand Voltage:

« Insulation Resistance: 500 VDC, 200 V Servomotors: 1500 VAC for one minute

10 MQ min. * Enclosure: Totally enclosed, IP67 self-cooled

* Surrounding Air Temperature: 0 to 40°C (except for shaft opening)

* Excitation: Permanent magnet » Ambient Humidity: 20% to 80% (no condensation)

* Mounting: Flange-mounted * Drive Method: Direct drive

Voltage 200V

Servomotor Model SGMGH- | 05A0A | 09AOA | 13A0A | 20A0A | 30A0A | 44A0A | 55A0A | 75A0A | 1AAOA [ 1EAOA
Rated Output *1 | kW 045 | 0.85 1.3 1.8 2.9 44 5.5 75 11 15
Rated Torque *! | N'm 284 | 539 | 834 | 115 | 186 | 284 | 350 | 480 | 700 | 954
Instantaneouz N-m 8.92 13.8 23.3 28.7 45.1 71.1 87.6 119 175 224
Peak Torque
Fiated Current | o 3.8 7.1 107 | 167 | 238 | 328 | 421 | 547 | s86 | 780
'nStantaneousﬂ Auns 1 17 28 ) 56 84 1o | 130 | 140 170
Max. Current ’
Rated Speed *! | min™ 1500
Max. Speed *! | min" 3000 2000
Torque NmAmLs | 082 | 08 | 084 | 073 | 083 | 091 | 088 | 0093 1.25 1.32
Constant
Rotor Moment | <10 724 | 139 | 205 | 317 | 460 | 675 | 89.0 125 281 315
of Inertia J*2 | kg-m? 934 | (16.0) | 2.6) | @02) | 545 | 76.0) | 975 | (134 | (300) | (353)
Ratecirower kW/s 11.2 20.9 33.8 41.5 75.3 120 137 184 174 289
Rate
Rated Angular | 2 3930 | 3880 | 4060 | 3620 | 4050 | 4210 | 3930 | 3850 | 2490 | 3030

Acceleration *

* 1. These items and torque-motor speed characteristics quoted in combination with an SGDM SERVO-
PACK are at an armature winding temperature of 20°C.
* 2. The values in the parentheses are those for motors with holding brakes.
Note: These characteristics are values with the following iron plate (heat sink) attached for cooling.
SGMGH-05, 09, and 13: 400 x 400 x 20 (mm)
SGMGH-20, 30, 44, 55, and 75: 550 x 550 x 30 (mm)
SGMGH-1A and 1E: 650 x 650 x 35 (mm)

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

3.3.1 SGMGH Servomotors (1500 min'1) Without Gears

(2) Holding Brake Moment of Inertia

The moment of inertia of the servomotor with holding brake is expressed using the following equation.
(The moment of inertia of the servomotor with holding brake) =

(rotor moment of inertia) + (brake moment of inertia)

Servomotor Model
SGMGH- O05A0A | 09ADOA | 13A0A | 20A0A | 30A0A | 44A0A | 55A0A | 75A0A
Holding Brake 4 2
. - . 2.10 8.50
Moment of Inertia J *x10™ kg-m
Servomotor Model
SGMGH- 1AAOA | 1EAOA
Holding Brake 4 2
. - . 18.8 37.5
Moment of Inertia J *10™ kg'm
(3) Torque-motor Speed Characteristics
SGMGH-05A0A SGMGH-09AOA SGMGH-13A0A SGMGH-20A0OA
3000 3000 3000
Motor 2000 Motor 2000 Motor 2000 Motor 2000
speed speed speed speed
(min") 1000 (min) 1000 (min)1000 (min-') 1000
0 0O 5 10 15 20 00 10 20 30 00 10 20 30 40
Torque (N-m) Torque (N-m) Torque (N-m)
SGMGH-30A0A SGMGH-44A0A SGMGH-55A0A SGMGH-75A0A
3000 3000 3000
Motor 2000 |— Motor 2000 Motor 2000 Motor 2000
speed A B speed A B speed A B speed A B
(min-1) 1000 (min')1000 (min"')1000 (min") 1000
0 0 0 0
0 10 20 30 40 50 0 20 40 60 80 0 20 40 60 80 100 0 50 100 150
Torque (N-m) Torque (N-m) Torque (N-m) Torque (N-m)
SGMGH-1AACJA SGMGH-1EALJA
3000 3000
Motor 2000 Motor 2000
speed A B speed A B
(min"')1000 (min-') 1000 : Continuous Duty Zone : Intermittent Duty Zone
0

00 50 100 150 200 250

0 50 100150200 250




3.3 Ratings and Specifications of SGMGH (1500 min™")

(4) Holding Brake Electrical Specifications

Holding Brake Specifications

Holdin Servomotor
Brake Ragted Serl\\/iomotor Capacity Capacity Holding (,;Oil Rated
Voltage odel W W Torque Resistance Current
N-m Q (at20°C) | A (at 20 °C)

SGMGH-05 450 10.1 441 804 0.11
SGMGH-09 850 10.1 12.7 804 0.11
SGMGH-13 1300 10.1 12.7 804 0.11
SGMGH-20 1800 18.5 43.1 438 0.21
SGMGH-30 2900 18.5 43.1 438 0.21

90 VDC SGMGH-44 4400 18.5 43.1 438 0.21
SGMGH-55 5500 23.5 72.6 327 0.28
SGMGH-75 7500 23.5 72.6 327 0.28
SGMGH-1A 11000 32.0 84.3 253 0.36
SGMGH-1E 15000 35.0 115 231 0.39
SGMGH-05 450 9.85 441 58.7 0.41
SGMGH-09 850 9.85 12.7 58.7 0.41
SGMGH-13 1300 9.85 12.7 58.7 0.41
SGMGH-20 1800 18.5 43.1 31.1 0.77
SGMGH-30 2900 18.5 43.1 31.1 0.77

24 VDC SGMGH-44 4400 18.5 431 31.1 0.77
SGMGH-55 5500 23.5 72.6 24.5 0.98
SGMGH-75 7500 23.5 72.6 24.5 0.98
SGMGH-1A 11000 32.0 84.3 18.0 1.33
SGMGH-1E 15000 35.0 115 16.4 1.46

Note: The holding brake is only used to hold the load and cannot be used to stop the servomotor.

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

3.3.2 SGMGH Servomotors (1500 min'1) With Standard Backlash Gears

3.3.2 SGMGH Servomotors (1500 min'1) With Standard Backlash Gears

* Time Rating: Continuous

* Vibration Class: 15 um or below

¢ Thermal Class: F

» Withstand Voltage:
200 V Servomotors: 1500 VAC for one minute

* Insulation Resistance: 500 VDC, 10 MQ min.

* Surrounding Air Temperature: 0 to 40°C
* Excitation: Permanent magnet

» Mounting: Foot and flange-mounted

Type 6090 to 6125: Omni-directional mounting

* Enclosure: Totally enclosed, P44 self-cooled (or the equivalent)
* Ambient Humidity: 20% to 80% (no condensation)

* Drive Method: Direct drive
« Backlash: Roughly 0.6 to 2° at the gear output shaft

Type 6130 to 6190: Horizontal mounting to shaft

* Gear Mechanism: Cyclo gear mechanism

* Gear Rotation Direction: Reverse direction of servomotor
* Gear Lubricating Method:

Type 6090 to 6125: Grease
Type 6130 to 6190: Oil *

* For oil lubrication, the motor should be mounted horizontal to the shaft. Contact your Yaskawa
representative about lubrication for angle mounting.

Note: Contact your Yaskawa representative regarding the use of servomotors in cases such as

when the servomotor is frequently started and stopped, or when impact is generated on the

gear output shaft by acceleration and deceleration.

Moment of Inertia J
Servomotor Gear Output - 2
x10™ kg'm
Servomotor Rated Instanta-
Model | Rated neous Rated Max.
SGMGH- %‘Lﬁ Speed E’?;ii Gear | Torque/ Peak | Sooed | Speed | MOOT* | Gears
KW min-! N-m Ratio | Efficiency Torqu.e/ incd inc! Gears
N-m/% Effective
N-m/%
05POALOAG 1/6 12.8/75 40.1/75 250 500 9.20 1.96
05POALB6 0.45 584 1/11 25.0/80 78.5/80 136 272 8.84 1.6
05POALC6 1/21 47.7/80 150/80 71 142 8.39 1.15
05POAO76 1/29 65.9/80 207/80 51 103 8.41 1.17
09POALOAG 1/6 25.9/80 66.2/80 250 500 15.7 1.78
09POALB6 0.85 539 1/11 47.4/80 121/80 136 272 15.3 1.35
09POALCE 1/21 90.6/80 232/80 71 142 15.9 1.97
09POALO76 1/29 125/80 320/80 51 103 16.1 2.19
13POALA6 1/6 40.0/80 112/80 250 500 22.3 1.84
13POALOB6 13 8.34 1/11 73.4/80 205/80 136 272 23.4 2.89
13POAOC6 1/21 140/80 391/80 71 142 22.5 2.03
13POADO76 1500 1/29 206/85 574/85 51 103 24.2 3.67
20POALOAG 1/6 58.7/85 146/85 250 500 38.0 6.3
20POALOBG6 18 115 1/11 108/85 268/85 136 272 36.5 4.76
20POAOC6 1/21 205/85 512/85 71 142 37.6 5.93
20POAO76 1/29 283/85 707/85 51 103 37.3 5.58
30POALAG 1/6 94.9/85 230/85 250 500 52.3 6.3
30POALOB6 20 18.6 1/11 174/85 422/85 136 272 50.8 4.76
30POALOCG 1/21 332/85 805/85 71 142 51.9 5.93
30POAO76 1/29 458/85 1110/85 51 103 78.5 32.5
44POALA6 1/6 145/85 363/85 250 500 79.5 12.0
44POAOB6 44 28.4 1/11 266/85 665/85 136 272 75.2 7.73
44POAOC6 1/21 507/85 1270/85 71 142 101 33.6
44P0OAO76 1/29 700/85 1750/85 51 103 121 53.3




3.3 Ratings and Specifications of SGMGH (1500 min™")

(Cont'd)
Moment of Inertia J
Servomotor Gear Output _4 9
x10™ kg'm
Servomotor Instanta-
Sgﬁﬂfg—' Out- | Rated | Rated Gear le?czig / n:eo:ks Rated Max. Motor +
E\l;\} Srrrl)lief T(,)\lr.qnl:e Ratio | Efficiency Torque/ SrrF\)inf Sr‘rFl)ii?f Gears Gears
N-m/% Effective
N-m/%
55POALIAG 1/6 179/85 447/85 250 500 103 13.7
55POALCB6 55 15.0 1/11 327/85 819/85 136 272 98.8 9.78
55POALC6 1/21 625/85 1560/85 71 142 157 68.0
55POALO76 1/29 863/85 2160/85 51 103 155 66.0
75POALCIB6 1500 1/11 449/85 1110/85 136 272 175 50.2
75POALCG 7.5 48.0 1721 857/85 2120/85 71 142 193 68.0
75POALO76 1/29 1180/85 2930/85 51 103 207 81.5
1APOALBG6 1/11 655/85 1640/85 136 182 360 78.8
1APOALOC6 11 70 1721 1250/85 3120/85 71 95 367 85.8
1APOAL76 1/29 1730/85 4310/85 51 69 478 197.0

Note: 1. For the shaft center allowable radial load, refer to the servomotor dimensional drawing.
2. Output torque and motor speed produce the following trends in efficiency. Values in the table are

at the rated motor speed.
3. 15-kW servomotors do not equipped with gears.

Efficiency

Output torque

Efficiency

\\

Output torque

4. The no-load torque for a servomotor with gears is high immediately after the servomotor starts,
and it then decreases and becomes stable a few minutes later. This is a common phenomenon
caused by grease being circulated in the gear and not by a faulty gear.

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

3.3.3 SGMGH Servomotors (1500 min'1) With Low-backlash Gears

3.3.3 SGMGH Servomotors (1500 min'1) With Low-backlash Gears

* Time Rating: Continuous

* Vibration Class: 15 um or below

* Insulation Resistance: 500 VDC, 10 MQ min.

* Surrounding Air Temperature: 0 to 40°C

* Excitation: Permanent magnet

* Mounting: Flange-mounted (Omni-directional mounting)
* Gear Lubricating Method: Grease

* Gear Mechanism: Planetary gear mechanism

¢ Thermal Class: F

» Withstand Voltage:
200 V Servomotors: 1500 VAC for one minute

* Enclosure: Totally enclosed, IP44 self-cooled
(or the equivalent)

* Ambient Humidity: 20% to 80% (no condensation)
* Drive Method: Direct drive
* Backlash: 0.05° (3 min) at the gear output shaft

¢ Gear Rotation Direction: Same direction as servomotor

Moment of Inertia J
Servomotor Gear Output 4 2
x10™ kg'm
Servomotor Instanta-
Model Out-| Rated | Rated TRated / neous Rated Max.
SGMGH- | put | Speed | Torque | C& o | Peak Speed | Speed | "OT* | Gears
KW min- N-m Ratio | Efficiency Torqqe/ min-" min-" Gears
N-m/% Effective
N-m/%
05A0AL14 1/5 11.4/80 35.7/80 300 600 8.50 1.26
05A0AL24 1/9 20.4/80 64.2/80 167 334 8.18 0.94
05A0AL54 0.45 2.84 1/20 45.4/80 143/80 75 150 11.9 4.66
05A0AL74 1/29 65.9/80 207/80 51 102 10.0 2.76
05A0AL84 1/45 102/80 321/80 33 66 9.05 1.81
09AOAL14 1/5 21.6/80 55.2/80 300 600 15.2 1.30
09A0OAL24 1/9 38.8/80 99.4/80 167 334 14.8 0.90
09A0OAL54 0.85 5.39 1/20 86.2/80 221/80 75 150 18.6 4.70
09A0OAL74 1/29 125/80 320/80 51 102 16.7 2.80
09A0ALS84 1/45 194/80 497/80 33 66 18.4 4.50
13A0AL14 1/5 33.4/80 93.2/80 300 600 27.7 7.20
13A0AL24 1500 1/9 60.0/80 168/80 167 334 253 4.80
13A0AL54 1.3 8.34 1/20 133/80 373/80 75 150 27.4 6.90
13A0AL74 1/29 193/80 541/80 51 102 30.9 10.4
13A0AL84 1/45 300/80 839/80 33 66 27.2 6.70
20A0AL14 1/5 46.0/80 115/80 300 600 41.9 10.2
20A0AL24 18 115 1/9 82.8/80 207/80 167 334 39.5 7.80
20A0AL54 1/20 184/80 459/80 75 150 51.9 20.2
20A0OAL74 1/29 267/80 666/80 51 102 45.1 13.4
30A0AL14 1/5 74.4/80 182/80 300 600 66.4 20.4
30A0AL24 29 18.6 1/9 134/80 328/80 167 334 58.5 12.5
30AOALS54 1/20 298/80 730/80 75 150 66.2 20.2
44A0AL14 A4 284 1/5 114/80 284/80 300 600 87.9 20.4
44A0AL24 1/9 204/80 512/80 167 334 80.0 12.5




3.3 Ratings and Specifications of SGMGH (1500 min™")

* QOutput torque and motor speed produce the following trends in efficiency. Values in the table are at the
rated motor speed.

Efficiency Efficiency

S—

Output torque Output torque

Note: 1. For the shaft center allowable radial load, refer to the servomotor dimensional drawing.
2. The no-load torque for a servomotor with gears is high immediately after the servomotor starts,
and it then decreases and becomes stable a few minutes later. This is a common phenomenon
caused by grease being circulated in the gear and not by a faulty gear.

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

3.4.1 SGMGH Servomotors (1000 min'1) Without Gears

3.4 Ratings and Specifications of SGMGH (1000 min'1)
3.4.1 SGMGH Servomotors (1000 min'1)Without Gears

(1) Ratings and Specifications

* Time Rating: Continuous » Thermal Class: F
* Vibration Class: 15 um or below « Withstand Voltage: 1500 VAC for one minute
* Insulation Resistance: 500 VDC, 10 MQ min. * Enclosure: Totally enclosed, IP67 self-cooled
* Surrounding Air Temperature: 0 to 40°C (except for shaft opening)
* Excitation: Permanent magnet » Ambient Humidity: 20% to 80% (no condensation)
* Mounting: Flange-mounted * Drive Method: Direct drive
Voltage 200V
Servomotor Model
SGMGH 03AOB | 06A0OB | 09AOB | 12A0B | 20A0B | 30AOB | 40A0OB | 55A0B
Rated Output *! | kW 0.3 0.6 0.9 1.2 2.0 3.0 4.0 55
Rated Torque *! [ N'm 2.84 5.68 8.62 11.5 19.1 284 38.2 52.6
lnStantaneou; N-m 7.17 14.1 19.3 28.0 44.0 63.7 107 136.9
Peak Torque *
Rated Current 1 Arms 3.0 5.7 7.6 11.6 18.5 24.8 30 43.2
'nStantaneous*1 Arns 73 13.9 16.6 28 ) 56 84 110
Max. Current
Rated Speed *! | min™’ 1000
Max. Speed *1 [ min™’ 2000
Torque Constant | N-m/Aqq 1.03 1.06 1.21 1.03 1.07 1.19 1.34 1.26
Rotor Moment of 4 ) 7.24 13.9 20.5 31.7 46.0 67.5 89.0 125
Inertia J*2 x10™ kg'm 034 | (160) | 226) | @02) | (545 | (760) | 075 | (139
Rateolrower KW/s2 12 | 232 | 363 | 415 79.4 120 164 21
Rate *
Rated A”,g'arﬂ rad/s2 3930 | 4080 | 4210 | 3620 | 4150 | 4210 | 4200 | 4200
Acceleration *
* 1. These items and torque-motor speed characteristics quoted in combination with an SGDM SERVO-
PACK are at an armature winding temperature of 20°C.
* 2. The values in the parentheses are those for motors with holding brakes.
Note: These characteristics are values with the following iron plate (heat sinks) attached for cooling.
SGMGH-03, 06, and 09: 400 x 400 x 20 (mm)
SGMGH-12, 20, 30, 40 and 55: 550 x 550 x 30 (mm)
(2) Holding Brake Moment of Inertia
The moment of inertia of the servomotor with holding brake is expressed using the following equation.
(The moment of inertia of the servomotor with holding brake) =
(rotor moment of inertia) + (brake moment of inertia)
Servomotor Model 03ADIB | 06ACIB | 09ATIB | 12A0IB | 20AB | 30ADIB | 40A0B | 55ACIB

SGMGH-

Holding Brake
Moment of Inertia J




3.4 Ratings and Specifications of SGMGH (1000 min™")

(3) Torque-motor Speed Characteristics

SGMGH-03AOB SGMGH-06A0OB SGMGH-09AOB

SGMGH-12A0B

2000 2000 2000
1500
Motor 1500 Motor 1500 Motor Motor 1500
speed 1000 . . speed 1000 < _ speed 1000 R 5 speed 1000 : =
(min) (min) (min-") (min-1)
500 500 500 500
0O 2 4 6 8 00 5 10 15 OU 5 10 15 20 00 10 20 30
Torque (N'm) Torque (N-m) Torque (N-m) Torque (N'm)
SGMGH-20A0OB SGMGH-30AOB SGMGH-40A0OB SGMGH-55A0B
2000 2000
1500 1500 1500 1500
Motor Motor Motor Motor
speed 1000 A B speed 1000 A B speed 1000 speed 1000 A B
(min-') 500 (min-") 500 (min-1) 500 (min") 500
0 0 0 0
0 20 40 60 0 20 40 60 80 0 50 100 150 0 50 100 150

Torque (N-m) Torque (N'm) Torque (N-m)

: Continuous Duty Zone : Intermittent Duty Zone

(4) Holding Brake Electrical Specifications

Torque (N'm)

. Servomotor Holding Brake Specifications
Holding Brake | Servomotor Capacity Capacit Holding Coll Rated
Rated Voltage Model W F\)N y Torque Resistance Current
N-m Q (at20°C) [ A (at20°C)
SGMGH-03 300 10.1 4.41 804 0.11
SGMGH-06 600 10.1 12.7 804 0.11
SGMGH-09 900 10.1 12.7 804 0.11
SGMGH-12 1200 18.5 43.1 438 0.21
90 VDC SGMGH-20 2000 18.5 43.1 438 0.21
SGMGH-30 3000 18.5 43.1 438 0.21
SGMGH-40 4000 23.5 72.6 327 0.28
SGMGH-55 5500 23.5 72.6 327 0.28
SGMGH-03 300 9.85 4.41 58.7 0.41
SGMGH-06 600 9.85 12.7 58.7 0.41
SGMGH-09 900 9.85 12.7 58.7 0.41
SGMGH-12 1200 18.5 43.1 31.1 0.77
24VDC SGMGH-20 2000 18.5 43.1 31.1 0.77
SGMGH-30 3000 18.5 43.1 31.1 0.77
SGMGH-40 4000 23.5 72.6 22.8 1.05
SGMGH-55 5500 23.5 72.6 22.8 1.05

Note: The holding brake is only used to hold the load and cannot be used to stop the servomotor.

Servomotor Specifications and Dimensional Drawings

3-23



3-24

3 Servomotor Specifications and Dimensional Drawings

3.4.2 SGMGH servomotors (1000 min-') With Standard Backlash Gears

3.4.2 SGMGH servomotors (1000 min'1) With Standard Backlash Gears

+ Time Rating: Continuous
* Vibration Class: 15 um or below

« Insulation Resistance: 500 VDC,
10 MQ min.

* Surrounding Air Temperature: 0 to 40°C

* Mounting: Foot and flange-mounted

Type 6090 to 6125: Omni-directional mounting
Type 6130 to 6190: Horizontal mounting to shaft

* Gear Lubricating Method:

Type 6090 to 6125: Grease
Type 6130 to 6190: Oil*

* Excitaton: Permanent magnet
* Thermal Class: F
» Withstand Voltage: 1500 VAC for one minute
* Enclosure: Totally enclosed, IP44 self-cooled

(or the equivalent)
» Ambient Humidity: 20% to 80%

(no condensation)

* Drive Method: Direct drive

* Backlash: Roughly 0.6 to 2° at gear output shaft
» Gear Rotation Direction: Reverse direction of servomotor

* Gear Mechanism: Cyclo gear mechanism

* For oil lubrication, the motor should be mounted horizontal to the shaft. Contact your Yaskawa
representative about lubrication for angle mounting.

Note: Contact your Yaskawa representative regarding the use of servomotors in cases such as

when the servomotor is frequently started and stopped, or when impact is generated on the
gear output shaft by acceleration and deceleration.

Moment of Inertia J
Servomotor Gear Output 4 2
x10™ kg'm
Servomotor Instanta-
Model Out- | Rated | Rated Rated neous Rated Max.
SGMGH- put | Speed | Torque Gear | Torque/ Peak Speed Speed | MOWOr* | Goars
KW min-” N-m Ratio | Efficiency Torqqe/ min-! min-! Gears
N-m/% Effective
N-m/%
03POBOAG 1/6 12.8/75 32.3/75 166 333 9.20 1.96
03POBOB6 03 584 1/11 25.0/80 63.1/80 90 181 8.84 1.6
03POBOCG 1/21 47.7/80 120/80 47 95 8.39 1.15
03rPOBO76 1/29 65.9/80 166/80 34 68 8.41 1.17
06POBOAG 1/6 27.3/80 67.7/80 166 333 15.7 1.78
06POBOIB6 0.6 5.68 1/11 50.0/80 124/80 90 181 15.3 1.35
o6POBOCG 1/21 95.4/80 237/80 47 95 15.9 1.97
o6POBO76 1/29 132/80 327/80 34 68 16.1 2.19
09POBOAG 1/6 41.4/80 92.6/80 166 333 223 1.84
09POBLIB6 0.9 8.62 1/11 75.9/80 170/80 90 181 21.9 1.41
09POBOC6 1/21 145/80 324/80 47 95 22.5 2.03
09POBO76 1000 1/29 200/80 448/80 34 68 22.7 2.24
12POBOAG 1/6 58.7/85 143/85 166 333 38.0 6.3
12POBCIB6 12 115 1/11 108/85 262/85 90 181 36.5 4.76
12P0OBOC6 1/21 205/85 500/85 47 95 37.6 5.93
12P0OBO76 1/29 283/85 690/85 34 68 37.3 5.58
20POBOAG 1/6 97.4/85 224/85 166 333 52.3 6.3
20POBOB6 20 19.1 1/11 179/85 411/85 90 181 50.8 4.76
20POBOC6 1/21 341/85 785/85 47 95 51.9 5.93
20POBO76 1/29 471/85 1080/85 34 68 78.5 325
30POBOAG 1/6 145/85 325/85 166 333 79.5 12.0
30POBOB6 1/11 266/85 596/85 90 181 75.2 7.73
30POBOC6 30 284 121 507/85 1140/85 47 95 101 33.6
30POBO76 1/29 700/85 1570/85 34 68 121 533




3.4 Ratings and Specifications of SGMGH (1000 min™")

(Cont'd)
Moment of Inertia J
Servomotor Gear Output 4 9
x10™ kg'm
Servomotor Instanta-
Model Out- | Rated | Rated Rated neous Rated Max.
SGMGH- put Speed | Torque Gegr Tqrgue/ Peak Speed Speed Motor + Gears
KW min-" N-m Ratio | Efficiency Torqqe/ - - Gears
N-m/% Effective
N-m/%

40POBOA6 1/6 195/85 546/85 166 333 103 13.7
40POBOB6 40 180 1/11 357/85 1000/85 90 181 98.8 9.78
40POBOC6 1/21 682/85 1910/85 47 95 157 68.0
40POBO76 1000 1/29 940/85 2640/85 34 68 155 66.0
55POBOB6 /11 492/85 1280/85 90 181 175 50.2
55POBOIC6 5.5 52.6 1721 940/85 2450/85 47 95 193 68.0
55POBO76 1/29 1297/85 3380/85 34 68 207 81.5

When using a servomotor with oil lubrication, the servomotor can be installed horizontally onto the shaft.
Contact your Yaskawa representative for more information regarding the sliding installation of a servomotor.

Note: 1. Output torque and motor speed produce the following trends in efficiency. Values in the table are
at the rated motor speed.

Efficiency

Output torque

Efficiency

\\

Output torque

2. The no-load torque for a servomotor with gears is high immediately after the servomotor starts,

and it then decreases and becomes stable a few minutes later. This is a common phenomenon
caused by grease being circulated in the gear and not by a faulty gear.

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

3.4.3 SGMGH Servomotors (1000 min'1) With Low-backlash Gears

3.4.3 SGMGH Servomotors (1000 min'1) With Low-backlash Gears

* Time Rating: Continuous * Thermal Class: F

* Vibration Class: 15 um or below » Withstand Voltage: 1500 VAC for one minute

* Insulation Resistance: 500 VDC, 10 MQ min. * Enclosure: Totally enclosed, IP44 self-cooled (or the equivalent)

* Surrounding Air Temperature: 0 to 40°C » Ambient Humidity: 20% to 80% (no condensation)

* Excitation: Permanent magnet * Drive Method: Direct drive

* Mounting: Flange-mounted (can be mounted in any * Gear Lubricating Method: Grease

direction) * Backlash: 0.05° (3 min) at the gear output shaft
* Gear Mechanism: Planetary gear mechanism * Gear Rotation Direction: Same direction as servomotor
Moment of Inertia J
Servomotor Gear Output 104 kg-m2
Servomotor Rated Instanta-
Sgl I?/IdC?lI—L %ﬂt{ SR:ézcé 1%?;%% Gear To?qﬁe/ n;eo:ks SRgéZg S'\gg)e(d Motor + Gears
KW min? N-m Ratio | Efficiency Torque/ min! min! Gears
N-m/% Effective
N-m/%

03AOBL14 1/5 11.4/80 28.7/80 200 400 8.50 1.26
03AOBL24 1/9 20.4/80 51.6/80 111 222 8.18 0.96
03AOBL54 0.3 2.84 1/20 45.4/80 115/80 50 100 8.64 1.40
03AOBL74 1/29 65.9/80 166/80 34 68 10.0 2.76
03AOBL84 1/45 102/80 258/80 22 44 9.05 1.81
06AOBL14 1/5 22.7/80 56.4/80 200 400 152 1.30
06AOBL24 1/9 40.9/80 101/80 111 222 14.8 0.90
06AOBL54 0.6 5.68 1/20 90.9/80 226/80 50 100 18.6 4.70
06AOBL74 1/29 132/80 327/80 34 68 16.7 2.80
06ACBL84 1/45 204/80 508/80 22 44 18.4 4.50
09AOBL14 1/5 34.5/80 77.2/80 200 400 23.9 3.40
09A0OBL24 1/9 62.1/80 139/80 111 222 253 4.80
09AOBL54 0.9 1000 8.62 1/20 138/80 309/80 50 100 27.4 6.90
09AOBL74 1/29 200/80 448/80 34 68 309 10.4
09AOBL84 1/45 310/80 695/80 22 44 27.2 6.70
12A0OBL14 1/5 46/80 112/80 200 400 41.9 10.2
12A0BL24 1/9 82.8/80 202/80 111 222 39.5 7.80
12A0BL54 1.2 11.5 1/20 184/80 448/80 50 100 51.9 20.2
12A0BL74 1/29 267/80 650/80 34 68 45.1 134
12A0BL84 1/45 414/80 1008/80 22 44 414 9.70
20A0OBL14 1/5 76.4/80 176/80 200 400 56.2 10.2
20A0OBL24 2.0 19.1 1/9 138/80 317/80 111 222 53.8 7.80
20A0BL54 1/20 306/80 704/80 50 100 66.2 20.2
30AOBL14 1.0 28.4 1/5 114/80 255/80 200 400 87.9 20.4
30A0OBL24 1/9 204/80 459/80 111 222 80.0 12.5

Note: 1. Output torque and motor speed produce the following trends in efficiency. Values in the table are
at the rated motor speed.

Efficiency Efficiency

S~

Output torque Output torque
2. The no-load torque for a servomotor with gears is high immediately after the servomotor starts,
and it then decreases and becomes stable a few minutes later. This is a common phenomenon
caused by grease being circulated in the gear and not by a faulty gear.
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3.5 Ratings and Specifications of SGMSH (3000 min™")

3.5 Ratings and Specifications of SGMSH (3000 min'1)
3.5.1 SGMSH Servomotors (3000 min'1) Without Gears

(1) Ratings and Specifications

* Time Rating: Continuous * Thermal Class: F

* Vibration Class: 15 um or below * Withstand Voltage:

« Insulation Resistance: 500 VDC, 10 MQ min. 200 V Servomotors: 1500 VAC for one minute

* Surrounding Air Temperature: 0 to 40°C * Enclosure: Totally enclosed, IP67 self-cooled

« Excitation: Permanent magnet (except for shaft opening)

* Mounting: Flange-mounted » Ambient Humidity: 20% to 80% (no condensation)

* Drive Method: Direct drive

* 1. These items and torque-motor speed characteristics quoted in combination with an SGDM SERVO-
PACK are at an armature winding temperature of 20°C.

Voltage 200V
Servomotor Model
10A0A | 15A0A | 20A0A | 30AO0A | 40A0A | 50A0A
SGMSH-
Rated Output *' kW 1.0 L5 2.0 3.0 4.0 5.0 ”
()]
Rated Torque *1 N-m 3.18 4.9 6.36 9.8 12.6 15.8 g
« @©
Instantaneous Peak Torque 1 [N-m 9.54 14.7 19.1 29.4 37.8 47.6 a
Rated Current *' Ams 5.7 9.7 12.7 18.8 25.4 28.6 [
o
Instantaneous Max. Current *! | Arms 17 28 42 56 77 84 %
Rated Speed *' min-"! 3000 g
Max. Speed * min~! 5000 o
Torque Constant N-m/Armns 0.636 0.561 0.544 0.573 0.53 0.60 2
c
e 4 9 1.74 247 3.19 7.00 9.60 12.3 .%
Rotor Moment of Inertia J x10™ kg'm 2.07) 2.30) 3.52) ©.10) i ) 8
Rated Power Rate * kW/s 57.9 97.2 127 137 166 202 E;)_
Rated Angular Acceleration “1 | rad/s? 18250 19840 19970 14000 13160 12780 cg
©
IS
o
c
]
n

* 2. The values in the parentheses are those for motors with holding brakes.

Note: These characteristics are values with the following aluminum plates (heat sinks) attached for cool-
ing.
SGMSH-10, 15, and 20: 300 x 300 X 12 (mm)
SGMSH-30, 40, and 50: 400 x 400 x 20 (mm)

(2) Holding Brake Moment of Inertia

The moment of inertia of the servomotor with holding brake is expressed using the followtin equation.

(The moment of inertia of the servomotor with holding brake) = (rotor moment of inertia) + (brake moment of inertia)

Sgg&rgoHt?r 10A0A | 15A0A | 20A0A | 30A0A | 40A0A | 50A0A
:E;r:::; Moment of %104 kg-m2 0.325 2.10
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3 Servomotor Specifications and Dimensional Drawings

3.5.1 SGMSH Servomotors (3000 min'1) Without Gears

(3) Torque-motor Speed Characteristics

SGMSH-10AOA

SGMSH-15A0A

SGMSH-20AOA

SGMSH-30AOA

Note: The holding brake is only used to hold the load and cannot be used to stop the servomotor.

30

5000 5000
4000 4000 4000 4000
Motor 3000 Motor 3000 A B Motor 3000 A B Motor 3000
speed 2000 speed 2000 speed 000 speed o000
(min") 1000 (Min) 1000 (Min™) 1000 (Min) 1000
00 2 4 6 8 10 00 5 10 15 00 5 10 15 20 00 10 20
Torque (N-m) Torque (N-m) Torque (N-m) Torque (N'm)
SGMSH-40A0A SGMSH-50A0A
5000
4000 4000
Motor 3000 A B Motor 3000 BN B
speed 2000 speed 2000
) . Al : Continuous Duty Zone  |B] : Intermittent Duty Zone
(min") 1000 (min') 1000 Y [El
00 10 20 30 40 00 10 20 30 40 50
Torque (N-m) Torque (N-m)
(4) Holding Brake Electrical Specifications
Holding Brake Specifications
Holding Servomotor Servomotor 5 I?j' P Coil Rated
Brake Rated Capacity Capacity olding - ol ate
Model Torque Resistance Current
Voltage W W
N-m Q(at20°C) | A (at20°C)
SGMSH-10 1000 12 7.84 675 0.13
SGMSH-15 1500 12 7.84 675 0.13
90 VDG SGMSH-20 2000 12 7.84 675 0.13
SGMSH-30 3000 10.1 20.0 804 0.11
SGMSH-40 4000 10.1 20.0 804 0.11
SGMSH-50 5000 10.1 20.0 804 0.11
SGMSH-10 1000 12 7.84 48 0.5
SGMSH-15 1500 12 7.84 48 0.5
24 VDG SGMSH-20 2000 12 7.84 48 0.5
SGMSH-30 3000 9.85 20.0 58.7 0.41
SGMSH-40 4000 9.85 20.0 58.7 0.41
SGMSH-50 5000 9.85 20.0 58.7 0.41



3.5 Ratings and Specifications of SGMSH (3000 min™")

3.5.2 SGMSH Servomotors (3000 min'1) With Low-backlash Gears

* Time Rating: Continuous * Thermal Class: F
* Vibration Class: 15 um or below » Withstand Voltage: 1500 VAC for one minute
* Insulation Resistance: 500 VDC, 10 MQ min. * Enclosure: Totally enclosed, IP44 self-cooled (or the equivalent)
* Surrounding Air Temperature: 0 to 40°C * Ambient Humidity: 20% to 80% (no condensation)
* Excitation: Permanent magnet * Drive Method: Direct drive
* Mounting: Flange-mounted * Backlash: 0.05° (3 min) at the gear output shaft
(can be mounted in any direction) * Gear Rotation Direction: Same direction as servomotor

* Gear Lubricating Method: Grease
* Gear Mechanism: Planetary gear mechanism

» Max. Input Motor Speed for Gears: 4000 min™!

Moment of Inertia J
Servomotor Gear Output 4 2
x10™ kg'm
Servomotor Rated Instanta-
Model neous _
SemH. | W | Spesd | T | Goor |TorawelEt | e | SEEC | IR | wotor+ | g
KW J N-m Ratio | ciency Torqqe/ J i Gears
N-m/% Effective
N-m/%
10A0AL14 1/5 12.7/80 38.2/80 600 800 5.18 3.44
10A0AL24 1/9 22.9/80 68.7/80 333 444 4.85 3.11
10A0AL54 1.0 3.18 1/20 50.9/80 153/80 150 200 8.53 6.79
10A0AL74 1/29 73.8/80 221/80 103 138 6.62 4.88
10AOAL84 1/45 114/80 343/80 66 89 5.66 3.92
15A0AL14 1/5 19.6/80 58.8/80 600 800 5.91 3.44
15A0AL24 1/9 35.3/80 106/80 333 444 7.24 4.77
15A0AL54 1.5 49 1/20 78.4/80 235/80 150 200 9.26 6.79
15A0AL74 1/29 114/80 341/80 103 138 7.35 4.88
15A0AL84 1/45 176/80 529/80 66 89 9.05 6.58
20A0AL14 1/5 25.6/80 76.4/80 600 800 6.63 3.44
20A0AL24 1/9 45.8/80 138/80 333 444 7.96 4.77
20A0AL54 2.0 6.36 1/20 102/80 306/80 150 200 9.98 6.79
20A0AL74 3000 1/29 148/80 443/80 103 138 13.5 10.3
20A0AL84 1/45 230/80 688/80 66 89 9.77 6.58
30A0AL14 1/5 39.2/80 118/80 600 800 17.2 10.2
30A0OAL24 1/9 70.5/80 212/80 333 444 14.8 7.80
30A0AL54 3.0 9.8 1/20 157/80 470/80 150 200 27.2 20.2
30A0AL74 1/29 227/80 682/80 103 138 20.4 13.4
30ACAL84 1/45 353/80 1058/80 66 89 16.7 9.70
40AOAL14 1/5 50.4/80 151/80 600 800 19.8 10.2
40A0AL24 40 12.6 1/9 90.7/80 272/80 333 444 22.1 12.5
40A0AL54 1/20 202/80 605/80 150 200 29.8 20.2
40A0AL74 1/29 292/80 877/80 103 138 23.0 134
50A0AL14 1/5 63.2/80 190/80 600 800 32.7 20.4
50A0AL24 5.0 15.8 1/9 114/80 343/80 333 444 24.8 12.5
50AOAL54 1/20 253/80 762/80 150 200 32.5 20.2

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

3.5.2 SGMSH Servomotors (3000 min'1) With Low-backlash Gears

* 1. The maximum input motor speed of the gears is 4000 min’!,

* 2. Output torque and motor speed produce the following trends in efficiency. Values in the table are at
the rated motor speed.

Efficiency Efficiency

S~

Output torque Output torque

Note: 1. For the shaft center allowable radial load, refer to the servomotor dimensional drawing.
2. The no-load torque for a servomotor with gears is high immediately after the servomotor starts,
and it then decreases and becomes stable a few minutes later. This is a common phenomenon
caused by grease being circulated in the gear and not by a faulty gear.
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3.6 Ratings and Specifications of SGMDH (2000 min™")

3.6 Ratings and Specifications of SGMDH (2000 min'1)
3.6.1 SGMDH Servomotors (2000 min'1) With Holding Brakes

(1) Ratings and Specifications

* Time Rating: Continuous ¢ Thermal Class: F
* Vibration Class: 15 um or below » Withstand Voltage: 1500 VAC for one minute

* Insulation Resistance: 500 VDC, 10 MQ min. * Enclosure: Totally enclosed, IP67 self-cooled
(except for the shaft opening)

* Surrounding Air Temperature: 0 to 40°C * Ambient Humidity: 20% to 80% (no condensation)
* Excitation: Permanent magnet * Drive Method: Direct drive
* Mounting: Flange-mounted * Holding Brake: 90 VDC, static friction torque 29.4 N-m
Voltage 200V
Servomotor Model
22A0A0B 2A0AOB | 40A0AOB
SGMDH- 3
Rated Output *' kW 2.2 32 4.0 o
Rated Torque *1 N-m 10.5 15.3 19.1 %
Instantaneous Peak Torque *! | N'm 36.7 53.5 66.9 é
. ]
Rated Current *1 Ams 15.7 20.9 23.2 S
Instantaneous Max. Current *'| Ams 54 73 77 g
Rated Speed *' min’ 2000 g
Max. Speed *1 min™’! 3000 ‘(%
Torque Constant N-m/Arns 0.72 0.78 0.92 @
Rotor Moment of Inertia J %
(Including Holding Brake x10™ kg'm? 56.6 74.2 91.8 2
Moment of Inertia) 8
Q.
Rated Power Rate kWs 19.5 315 39.7 n
R Angul L2
ated ngu ar1 rad/s2 1850 2060 2080 2
Acceleration 5
* 1. These items and torque-motor speed characteristics quoted in combination with an SGDM SERVO- §

PACK are at an armature winding temperature of 20°C.
Note: These characteristics are values with the following iron plates (heat sinks) attached for cooling.
650 X 650 X 35 (mm)
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3 Servomotor Specifications and Dimensional Drawings

3-32

3.6.1 SGMDH Servomotors (2000 min'1) With Holding Brakes

(2) Torque-motor Speed Characteristics

Motor
speed

(min-!

SGMDH-22A0AOB

3000 —
2000 Motor 2000 Motor 2000
A B speed A B speed A
)y 1000 (min-1) 1000 (min-1) 1000
00 10 20 30 40 00 20 40 60 OO 20 40

Torque (N-m)

SGMDH-32A0A0B
0

Torque (N-m)

(3) Holding Brake Electrical Specifications

SGMDH-40A0AOB
0

60 80

Torque (N-m)

Al : Continuous Duty Zone

: Intermittent Duty Zone

. Holding Brake Specifications

Holding Servomotor Servomotor ol Coi Rated

Brake Rated Capacity Capacity oiding - ol ate
Model Torque Resistance Current

Voltage W W
N-m Q (at20°C) | A (at20°C)

SGMDH-22 2200 16.0 29.4 505 0.18

90vVDC SGMDH-32 3200 16.0 29.4 505 0.18

SGMDH-40 4000 16.0 294 505 0.18

SGMDH-22 2200 16.0 29.4 36.0 0.67

24VDC SGMDH-32 3200 16.0 29.4 36.0 0.67

SGMDH-40 4000 16.0 29.4 36.0 0.67

Note: The holding brake is only used to hold the load and cannot be used to stop the servomotor.




3.7 Ratings and Specifications of SGMCS Servomotors

3.7 Ratings and Specifications of SGMCS Servomotors

3.7.1 Small-capacity Series SGMCS Servomotors
(1) Ratings and Specifications

* Time Rating: Continuous ¢ Thermal Class: A

* Vibration Class: 15 um or below » Withstand Voltage: 1500 VAC for one minute

« Insulation Resistance: 500 VDC, 10 MQ min. * Enclosure: Totally enclosed, IP42 self-cooled

* Surrounding Air Temperature: 0 to 40°C (except for shaft opening)

« Excitation: Permanent magnet * Ambient Humidity: 20% to 80% (no condensation)
* Mounting: Flange-mounted * Drive Method: Direct drive

Ratings and Specifications for Small-capacity Series SGMCS Servomotors

Voltage 200V

Servomotor Model SGMCS- 02BOC | 05BOC | 07BOC | 04COC | 10COC | 14COC

Rated Output*’ w 42 105 147 84 209 293

Rated Torque*' *2 N-m 2.0 5.0 7.0 4.0 10.0 14.0

Instantaneous Peak Torque *! | N'm 6.0 15.0 21.0 12.0 30.0 42.0 "

Stall torque *' N-m 2.05 5.15 7.32 4.09 10.1 142 2

Rated Current™’ Arms 1.8 1.7 1.4 2.2 2.2 2.8 g

Instantaneous Max. Current *! | Arms 5.4 5.1 4.1 7.0 7.0 8.3 %

Rated Speed*’ min~! 200 200 .é

Max. Speed®’ min-! 500 500 400 300 é

Torque Constant N-m/Armns 1.18 3.17 5.44 2.04 5.05 5.39 @]

Rotor Moment of Inertia x10'4kg.m2 28 51 77 77 140 220 ?,

Rated Power Rate™" KWI/s 1.4 4.9 6.4 2.1 7.1 8.9 _é

Rated Angular Acceleration*! | rad/s? 710 980 910 520 710 640 g

Absolute Accuracy second *+15 +15 E

Repeatability second +1.3 +1.3 ccel

Applicable SERVOPACK SGDM- 02 04 g
§

Voltage 200V §

Servomotor Model SGMCS- 08DOC | 17DOC | 25DOC | 16EOB | 35E0B

Rated Output *' w 168 356 393 335 550

Rated Torque *1 *2 N-m 8.0 17.0 25.0 16.0 35.0

Instantaneous Peak Torque *! | N'm 24.0 51.0 75.0 48.0 105

Stall torque *' N'm 8.23 17.4 25.4 16.5 35.6

Rated Current *1 Arms 1.9 2.5 2.6 33 3.5

Instantaneous Max. Current *! | Arms 5.6 7.5 8.0 9.4 10.0

Rated Speed *" min™"! 200 150 200 150

Max. Speed * min-! 500 350 250 500 250

Torque Constant N-m/Arns 5.1 7.8 10.8 5.58 11.1

Rotor Moment of Inertia ><1O'4kg-m2 285 510 750 930 1430

Rated Power Rate *' KW/s 2.2 5.7 8.3 2.75 8.57

Rated Angular Acceleration *! | rad/s? 280 330 330 170 240

Absolute Accuracy second 15 +15

Repeatability second +1.3 1.3

Applicable SERVOPACK SGDM- 04 08

Note: 1. SGMCS servomotor with holding brake is not available.
2. For the bearings used in SGMCS servomotors, loss varies according to the bearing tem-
perature. At low temperatures, the amount of heat loss will be large.
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3 Servomotor Specifications and Dimensional Drawings

3.7.1 Small-capacity Series SGMCS Servomotors

* 1. These items and torque-motor speed characteristics quoted in combination with an SGDM
SERVOPACK are at an armature winding temperature of 100°C. Other values quoted at
20°C. All values are typical.

* 2. Rated torques are continuous allowable torque values at 40°C with a iron heat sink attached.

Servomotor Model
SGMCS-

Oo0s

Oodc OoOo

O0e

Heat Sink
Units: mm

350 X350 x 12

450 X 450 x 12 550 X 550 x 12

650 X 650 X 12

(2) Torque-motor Speed Characteristics

SGMCS-02BOC

500 \

Motor speed 400 \
in-1
(min-1) 300

200

100

0
0 15

3.0 45 6.0

7.5

Torque (N'm)

SGMCS-07BOC

500

400

Motor speed
(min-1)

300

200

100

0

0 5 10

15

20 25

SGMCS-05B0OC

500

0

Motor speed 40
in-1
(min-1) 300

200

100

0

0 3 6

9 12 15

Torque (N-m)

SGMCS-04COC

500

400

Motor speed
(min-1)

300

200

100

0

0 3 6

9 12 15

Torque (N:m)

SGMCS-10COC

500

400

Motor speed
(min-1)

300

200

100

0

0

6

12 18 24 30
Torque (N-m)

Torque (N-m)

A : Continuous Duty Zone

B : Intermittent Duty Zone



3.7 Ratings and Specifications of SGMCS Servomotors

SGMCs-14COC

500
Motor speed 400
(min-1)
300
\\
200 A B
100
0
0 10 20 30 40 50
Torque (N-m)
SGMCS-17DOC
500
Motor speed 400
(min-1) \
300 \ \\
200 A \ B\‘
100 \
0
0 12 24 36 48 60
Torque (N-m)
SGMCS-16EOB
500 \
400 ™~
Motor speed I~
(min-1) N
300 \
200 A \ B
100
0
0 9 18 27 36 45

Torque (N-m)

SGMCS-08DOC

500
\ \
Motor speed 400 \ \
in-1
(min-T) 300
N
200 A \ B
100 \
0

0 6 12 18 24 30
Torque (N-m)

SGMCS-25D0OC

500
Motor speed 400
(min-1) 300
200
A\ B [~
100 \
0

0 15 30 45 60 75
Torque (N*m)

SGMCS-35E0B

500

Motor speed 400

(min-1)

300

200 \\ .
100 A B

0 20 40 60 80 100
Torque (N*m)

A: Continuous Duty Zone
B: Intermittent Duty Zone

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

3.7.2 Middle-capacity Series SGMCS Servomotors

3.7.2 Middle-capacity Series SGMCS Servomotors
(1) Ratings and Specifications

* Time Rating: Continuous * Thermal Class: F

* Vibration Class: 15 um or below » Withstand Voltage: 1500 VAC for one minute

* Insulation Resistance: 500 VDC, 10 MQ min. * Enclosure: Totally enclosed, 1P44 self-cooled

« Surrounding Air Temperature: 0 to 40°C (except for shaft opening)

« Excitation: Permanent magnet * Ambient Humidity: 20% to 80% (no condensation)
* Mounting: Flange-mounted * Drive Method: Direct drive

Ratings and Specifications for Middle-capacity Series SGMCS Servomotors

Voltage 200V

Servomotor Model SGMCS- 45MOA | 8OMOA | 1AMOA | 80NOA | 1ENOA | 2ZNOA
Rated Output*1 W 707 1260 1730 1260 2360 3140
Rated Torque*1’ 2 N-m 45 80 110 80 150 200
Instantaneous Peak Torque *' [ N'm 135 240 330 240 450 600
Stall torque 1 N-m 45 80 110 80 150 200
Rated Current™! Arms 5.80 9.74 13.4 9.35 17.4 18.9
I“r:stantaneous Max. Current Arms 17 28 4 28 56 56
Rated Speed*1 min-1 150 150 150 150 150 150
Max. Speed*1 min~" 300 300 300 300 250 250
Torque Constant Nm/Arms 8.39 8.91 8.45 9.08 9.05 11.5
Rotor Moment of Inertia kg'm?x1074 388 627 865 1360 2470 3060
Rated Power Rate*" KW/s 52.2 102 140 47.1 91.1 131
Rated Angular Acceleration*! | rad/s? 1160 1280 1270 588 607 654
Applicable SERVOPACK SGDM- 10 15 20 15 30 30

Note: 1. SGMCS servomotor with holding brake is not available.
2. For the bearings used in SGMCS servomotors, loss varies according to the bearing tem-
perature. At low temperatures, the amount of heat loss will be large.
* 1. These items and torque-motor speed characteristics quoted in combination with an SGDM
SERVOPACK are at an armature winding temperature of 20°C.
* 2. Rated torques are continuous allowable torque values at 40°C with an iron heat sink attached.

Servomotor Model SGMCS- 45M,80M,1AM,80N,1EN, and 2ZN
Heat Sink Units: mm 750x750x45




3.7 Ratings and Specifications of SGMCS Servomotors

(2) Torque-Motor Speed Characteristics

300

Motor speed 200
(min-1)

100

0

300

Motor speed 200
(min-1)

100

0

300

Motor speed 200
(min-1)

100

SGMCS-45M

50 100
Torque(N-m)

SGMCS-1AM

150

I

100 200 300
Torque(N-m)

SGMCS-1EN

400

100 200 300 400
Torque(N-m)

500

300

Motor speed 200
(min-1)

100

0

300

Motor speed 200
(min-1)

100

300

Motor speed 200

(min-T)

100

SGMCS-80M

T

100 200
Torque(N-m)

SGMCS-80N

300

T

100 200
Torque(N-m)

SGMCS-2ZN

300

200 400 600
Torque(N-m)

A: Continuous Duty Zone
B: Intermittent Duty Zone

800
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3 Servomotor Specifications and Dimensional Drawings

3.8.1 Precautions on Servomotor Installation

3.8 Mechanical Specifications of SGMAH, SGMPH, SGMGH,
SGMSH, and SGMDH Servomotors

3.8.1 Precautions on Servomotor Installation

3-38

Servomotors can be installed either horizontally or vertically.

The service life of the servomotor will be shortened or unexpected problems will occur if the servomotor is
installed incorrectly or in an inappropriate location. Always observe the following installation instructions.

/A CAUTION

* Do not connect the servomotor directly to a commercial power line. This
will damage the servomotor.
The servomotor cannot operate without the proper SERVOPACK.

Do not connect

Storage
Temperature
and Humidity

Store the servomotor within the following temperature range if it is stored with the power cable discon-
nected.

Surrounding air temperature during storage: -20 to 60°C

Ambient humidity during storage: 80%RH or less (with no condensation)

Installation Site

Servomotors are designed for indoor use. Install the servomotor in environments that satisfy the follow-
ing conditions.

* Free of corrosive or explosive gases.

» Well-ventilated and free of dust and moisture.

* Surrounding air temperature of 0 to 40°C

* Relative humidity of 20% to 80% with no condensation.

* Facilitates inspection and cleaning

Alignment Accuracy Align the shaft of the servomotor with the shaft of the equip-

— ment, and then couple the shafts. Install the servomotor so that
Measure this distance at four . s .
different positions on the alignment accuracy falls within the range described on the left.
circumference. The difference . . . .
between the maximum and Vibration may occur and damage the bearings and encoders if
minimum measurements must be the shafts are not correctly aligned.
0.03 mm or less. _ o
(Turn together with coupling.) Connect the servomotor to a machine in the way that prevents

from generating concentric loads, or rotary unbalanced loads

Alignment %7 on the motor shaft.
| When installing, do not hit the
: shafts with a hammer etc., as
E impacts may result in malfunction.
Orientation Servomotors can be installed either horizontally or vertically.
<— Flange If the servomotor is used in a location that is sub_]ec.t to vyater
Through shaft section: drops, make sure of the servoplotor protective specifications
/ This refers to the gap where  (except for through shaft section).
the shaft protrudes from If the servomotor is used in a location that is subject to water or
N the end of the motor. K . R .
oil mist, use a servomotor with an oil seal to seal the through
Handling Oil shaft section.
and Water L shat

Precautions on Using Servomotor With Oil Seal
* The oil surface must be under the oil seal lip.
* Use an oil seal in favorably lubricated condition.

» When using a servomotor with its shaft pointed upward, be
sure that oil will not stay in the oil seal lips.




3.8 Mechanical Specifications of SGMAH, SGMPH, SGMGH, SGMSH, and SGMDH Servomotors

Make sure there are no bends or tension on the power lines.
Cable Stress Especially be careful to wire signal line cables so that they are not subject to stress because the core
wires are very thin at only 0.2 to 0.3 mm.

Observe the following precautions:
» Make sure there is no foreign matters such as dust and metal chips in the connector before
connecting.
* When the connectors are connected to the motor, be sure to connect the end of servomotor main
circuit cables before connecting the encoder cable’s end.
If the encoder cable’s end is connected first, the encoder may be damaged because of the voltage
Connectors differences between FGs.
* Make sure of the pin arrangement.
* Do not apply shock to resin connectors. Otherwise, they may be damaged.
* When handling a servomotor with its cables connected, hold the servomotor or the connectors.
Otherwise, the cables will be damaged.
* When bending cables are used, wiring must be performed so that excessive stress will not be applied
to the connector section. Failure to observe this caution may damage the connector.

IMPORTANT 1. Before starting installation, thoroughly remove the anticorrosive paint that coats the end of the motor
shaft.

Anticorrosive X
paint is
9)

coated here.
2. Vibration from improper alignment of shafts will damage the bearings.

3. Do not allow direct impact to be applied to the shafts when installing the coupling as the encoder
mounted on the opposite end of the shaft may be damaged.

3.8.2 Mechanical Tolerance

The following table shows tolerances for the servomotor’s output shaft and installation area. For more details on
tolerances, refer to the dimensional drawing of the individual servomotor.

Servomotor Specifications and Dimensional Drawings

Tolerance T. I. R. (Total Indicator Reading) Reference Diagram
A Perpendicularity between the flange face and output
shaft: 0.04 mm = |:® ©®
B | Mating concentricity of the flange O.D.: 0.04 S B
c Run-out at the end 30 W to 5.0 kW: 0.02 mm I
of the shaft 5.5 kW to 15.0 kW: 0.04 mm ®

* 11 kW and 15 kW SGMOH Servomotors: 0.06 mm

3.8.3 Direction of Servomotor Rotation

Positive rotation of the servomotor is counterclockwise when viewed from the load. (When the servomotor has a
gear, the rotating direction of the gear output shaft will vary depending on the gear type. Check the rotating direc-
tion of your servomotor with dimensional drawings etc..)

Positive direction
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3 Servomotor Specifications and Dimensional Drawings

3.8.4 Impact Resistance

3.8.4 Impact Resistance

Mount the servomotor with the axis horizontal. The servomotor will withstand the following vertical impacts:
« Impact acceleration: 490 m/s’

* Impact occurrences: 2

] Vertical

=

3.8.5 Vibration Resistance

Mount the servomotor with the axis horizontal. The servomotor will withstand the following vibration accelera-
tion in three directions: Vertical, side to side, and front to back. The amount of vibration the servomotor endures

will vary depending on the application. Check the vibration acceleration being applied to your servomotor for
each application.

Vibration VerticIaI Front to back
<+
Servomotor Model Acceleration
at Flange
SGMAH, SGMPH 49 m/s s i
Side to side Horizontal shaft
SGMGH, SGMSH, SGMDH 24.5 m/s?

Impact applied to the servomotor

3.8.6 Vibration Class

The vibration class 'for the servomotors at rated motor speed is 15 um or below.

' Vibration Class
TERMS N o — . . .
A vibration class of 15 um or below indicates a total vibration amplitude of 15 um maximum on the servomotor during

rated rotation.
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3.9 Mechanical Specifications of SGMCS Servomotors

3.9 Mechanical Specifications of SGMCS Servomotors
3.9.1 Allowable Loads

The loads applied while a servomotor is running are roughly classified in the following patterns. Design the
machine so that the thrust load and moment load will not exceed the values in the table.

"

-

Where F is external force,
Thrust load: Fa = F + Load mass
Moment load: M=0

Where F is external force,
Thrust load: Fa = F + Load mass
Moment load: M =F x L

Where F is external force,

Thrust load: Fa = Load mass

Moment load: M = F x (L + A)
See the table below for the dimension A of each
servomotor model.

Note: For small-capacity series SGMCS Servomotors (02B to 35E), set dimensions A to 0 (zero).

ggl‘\’/locrg’tor Model 02B | 0sB | 07B | 04C | 10C | 14C | 08D | 17D | 25D | 16E | 3sE
Dimensions A Units: mm 0 0 0 0
ﬁ')':‘é"it:e Thrust | ) 1500 3300 4000 11000
f\(')'g‘c’;’?v‘l"e Moment 1 Nemy | 40 | 50 | 64 | 70 | 75 | 90 | 93 | 103 | 135 | 250 | 320
ggr"\’ﬂ%”;o"or Model 45M | 8OM | 1AM | 80N | IEN | 22N

Dimensions A Units: mm 33 37.5

ﬁcllg\év?vlme Moment (N*m) 180 350

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

3.9.2 Mechanical Tolerance

3-42

3.9.2 Mechanical Tolerance

The following table shows tolerances for the servomotor’s output shaft and installation area. See the dimensional

drawing of the individual servomotor for more details on tolerances.

Mechanical Tolerance

Tolerance T. I. R. Servomotor Model SGMCS-
(Total Indicator Reading)
Units: mm 02B | 05B | 07B | 04C | 10C | 14C | 08D | 17D | 25D | 16E | 35E

®Run-out of the surface of the shaft 0.02 0.02 0.02 0.02
@Run-out at the end of the shaft 0.04 0.04 0.04 0.04
@Perpendicularity between the 007 0.07 0.08 0.08

flange face and output shaft
@Coaxiality of output axis and 007 007 0.08 0.08

mounting socket joint
®Right angle between flange face B B B B

and output shaft
®Reference figure Fig.1 Fig.1 Fig.1 Fig.1

Tolerance T. |. R.
(Total Indicator Reading)

Units: mm

Servomotor Model SGMCS-

45M | 80M | 1AM | 80N | 1EN | 2ZN

(®DRun-out of the surface of the shaft 0.02 0.02

@Run-out at the end of the shaft 0.04 0.04

®Perpendicularity between the 3 3
flange face and output shaft

@ Coaxiality of output axis and 0.08 0.08
mounting socket joint

®Right angle between flange face 0.08 0.08
and output shaft

®Reference figure Fig.2 Fig.2

Drive end —_1I ]

S
o]

Opposite , |

(@ [AB}

Aj‘;‘ﬂu /B'
@ I A
@

drive end B
Opposite
® —
M 40 A0 TB] e end

Fig.1

J@D_,r
Drive end —» @E!
|
S
i
Fig.2

3.9.3 Direction of Servomotor Rotation

Positive rotation of the servomotor is counterclockwise when viewed from the load.




3.9 Mechanical Specifications of SGMCS Servomotors

3.9.4 Impact Resistance

3.9.5 Vibration Resistance

3.9.6 Vibration Class

3.9.7

3.9.8

Mount the servomotor with the axis horizontal. The servomotor will withstand the following vertical impacts:

I Vertical

* Impact Acceleration: 490 m/s2

* Number of Impacts: 2

Mount the servomotor with the axis horizontal. The servomotor will withstand the following vibration accelera-

Impact applied to the servomotor

tion in three directions: Vertical, side to side, and front to back.

Motor Type

Vibration Acceleration at

Flange
Small-capacity Series 49 m/s?
Middle-capacity Series 24.5 m/s?

Ivertica| Front to back

Y

} -

side to side

J Horizontal shaft

Vibration a

The vibration class at rated motor speed is as follows:

« Vibration Class: 15 um or below

pplied to the servomotor

Enclosure
Motor Type Small-capacity Series Middle-capacity Series
Protective 1P42 * P44
Specification
* Excluding the shaft opening.
Heating Conditions

Note that when the flange face is smaller, the continuous allowable torque is reduced.

Make sure there is no confined heat around the servomotors. (Do not use servomotors in a closed, unventilated

space.)

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

3.10 Terms and Data for Servomotors With Gears

(1) Terms for Servomotors With Standard Backlash Gears and Low-backlash Gears

Terminology for Servomotors with Gears

Typical Value
Iltem Measurement Method/Definition Standard Low-back-
Backlash
lash Gears
Gears
R Input Motor
ated Input Moto - 3000 3000
Speed (min™")
Max. Allowable
Input Motor Speed - 4000 4000
(min'")
The rated output torque of the motor is the gear input torque.
(R;\jatri(; Torque The rated torque is this value multiplied by the inverse of the - -
gear ratio and efficiency.
Lost Motion Angular difference in the screw with a +5% rated torque
. . - . 20 max. 3 max.
(arc-min)’ load. (Maximum value at any four positions during output.)
- — - - T - T
TorS|or.1 R:gldlty Highest torsion angle value on one side with a * rated torque 27 max. 10 max.
(arc-min)° load
Angular Transmis- | Difference in absolute accuracy for one rotation under load
sion Error Accuracy | and no-load conditions during output. 15 max. 6 max.
(arc-min)
* See the following graph for lost motion and torsion rigidity.
I Torsion
1 Lost rigidity T
i motion : Torsion
: ] : . I rigidity
; Y% .
S 7t = 5
Torsion : - Torque K + Torque :
rigidity , | | +5% Rated torque !
: T ™ :
Rated torque " Rated torque
I

(2) Noise Data

The following noise data for a servomotor with a gear is for reference only and may slightly vary with the capac-
ity and gear ratio of the servomotor.

Measurement Conditions:
* Scale A: 50 cm

1
« Ground Noise: 28 dB 00

Initial Noise
Level (dB) 50

|

1000 2000 3000 4000

Input speed (min™")
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3.10 Terms and Data for Servomotors With Gears

(3) Efficiency

The output torque and motor speed produce the following trends in efficiency. The values in the tables, Ratings
and Specifications of SGMOH Servomotors with Gears, are at the rated motor torque and rated motor speed.

\

Efficiency Efficiency

Output torque Motor speed

Servomotor Specifications and Dimensional Drawings
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3.11 Servomotor Dimensional Drawings

Dimensional drawings for the SGMONO servomotors are broadly grouped using the following categories: With or
without gears or brakes.

Series Motor Capacity Groups of Servomotor Dimensional Drawings iif:er'
Without gears and brakes 3.12.1

SGMAH | 003,005, 01,02 kW Wih brakes 122
(3000 min'1) 200 VAC: With standard backlash gears 3.123
0.03, 0.05, 0.1, 0.2, 0.4, 0.75 kW With standard backlash gears and brakes 3.124

With low-backlash gears 3.12.5

Without gears and brakes 3.13.1

SGMPH (1)?10, ggiw With brakes 3.13.2
(3000 min"") | 200 VAC With standard backlash gears 3.13.3
0.1,0.2,0.4,0.75, 1.5 kW With standard backlash gears and brakes 3.13.4

With low-backlash gears 3.135

Without gears and brakes 3.15.1

SGMGH 200 VAC: With brakes . 3.15.2
(1500 min") 3;5,1;)835:' ;.g,kllv& 29,44,55, Foot-mounted type with standard backlash gears 3.153
2y T, 1. Flange-type with standard backlash gears 3.154

Flange-type with low-backlash gears 3.155

Without gears and brakes 3.16.1

SGMGH 200 VAC: With brakes 3.16.2
(1000 min"") 10.3, 0.6, 0.9, 1.2, 2.0, 3.0, 4.0, Foot-mounted type with standard backlash gears 3.16.3
5.5 kW Flange-type with standard backlash gears 3.16.4

Flange-type with low-backlash gears 3.16.5

SGMSH 200 VAC: W?thout gears and brakes 3.17.1
(3000 min") | 1.0, 1.5, 2.0, 3.0, 4.0, 5.0 kW With brakes 3.17.2
Flange-type with low-backlash gears 3.17.3

SGMDH 200 VAC: Without gears and brakes 3.18.1
(2000 min'") |2.2,3.2,4.0 kW With brakes 3.18.1
6135 model 3.19.1

200 VAC (small-capacity): 0175 model 3192

SoMCS ﬁi 7,4,10, 14, 8, 17, 25, 16, 35 230 model 3193
200 VAC (middle-capacity): 9290 model 3194

45, 80, 110, 150, 200 N-m 9280 model 3.19.5

0360 model 3.19.6

Note: Servomotors SGMDH (2000min™") and SGMCS (direct-drive series) do not have any models pro-
vided with gears.
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3.12 Dimensional Drawings of SGMAH Servomotors (3000 min™")

3.12 Dimensional Drawings of SGMAH Servomotors (3000 min'1)

3.12.1 SGMAH Servomotors (3000 min'1) Without Gears
(1) 30 W, 50 W, 100 W

Encoder cable, $6

UL20276

300 +30

=g

Encoder plug

004 |
o | 21.5
ress | Lot
v 14 | . -
[ i Hg | g \|
- g =
F—7y — — = — 4+ H—— S —
b ‘8\ }
4 g
— ¢30—0.(c))21 ¢q€
\ Seri A Depth
Serial encoder K 0.02 ‘ (ggexthee?ollowing table.)
Units: mm
Approx Allowable | Allowable
Model Tap x ' Radial Thrust
SGMAH- L LL| ™ S Depth U w T le‘ss Load Load
9 N N
A300OA21 No key
No tap
A300OA41 94.5 69.5 36.5 6 T ) ) 0.3 68 54
A300OA61 M2.5 X 5L '
A500A21 No key
No tap
A500A41 102.0 77.0 44.0 6 2 ) ) 0.4 68 54
A500A61 M2.5 X 5L '
0100A21 No key
No tap
0100A41 119.5 94.5 61.5 8 L8 3 3 0.5 78 54
0100A61 M3 X 6L '

(N
INF
(nFo3

1. The dimensions for L and LL of a servomotor incorporating an encoder with super-capacitor (model: SGMAH-
O0O04) are as shown below.
SGMAH-A3, A5, and 01: L-dimension +12 mm, LL-dimension +12 mm

2. The working point of the SGMAH servomotor radial load is at the position of minus 5 mm from the shaft end.

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

3.12.1 SGMAH Servomotors (3000 min'1) Without Gears

« Dimensional Tolerances

Units: mm
Model Shaft-end Dimensions
SGMAH- S
A300A21
A300A41 0
-0.008
A300A61
A500A21
A5000A41 0
-0.008
A50000A61
0100A21
0100A41 0
-0.009
0100A61

(2) 200 W, 400 W
300 £30

Encoder cable ¢6 » Encoder plu
T

/{'_Motor cable ¢7 Shaft End
(35) U,

‘ ﬁ ‘ % Motor plug = ‘;N

|
300430 I }j
3 | L e 1| o004 [A|] 7~
. \ LL LR |
} > P A
565 ‘ v TLE o] ¢0.04 . oc
PR »ile
13| 20
o] [[d3es LG ©
iiE 1 a3 140
v v —[¢ -0.01
j - = A[
Y
. = 0
— T - —— — T [ v %4—4)50—0.025
K Y7
L

MEIIRS

\Serial encoder

0.02 ‘ (See the following table.)
Units: mm
Model
SGMAH- L LL LM LR LE | LG LA LC Lz
0200A21
0200A41 | 126.5 | 96.5 63 30 3 6 70 60 5.5
0200A61
04A0A21
04A0A41 | 154.5 ] 124.5 91 30 3) 6 70 60 5.5
04A0OA61
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3.12 Dimensional Drawings of SGMAH Servomotors (3000 min™")

Units: mm
Approx. Allowable Allowable
Model Tap< ok| U |w| T| Mass | Radialload | ThrustLoad
SGMAH- Depth
kg N N
02000A21 No key
ccOmAar| O 11 245 74
2003 |55 '
0200A61 MS5x8L
04AOA21 No key
aADAGT | O 17 245 74
2003 (5]5 ‘
04AOAG1 MS5x8L
N 1. The dimensions for L and LL of a servomotor incorporating an encoder with super-capacitor (model: SGMAH-
|NFO O0O04) are as shown below.
SGMAH-02 and 04: L-dimension + 8.2 mm, LL-dimension +8.2 mm
2. The working point of the SGMAH servomotor radial load is at the position of minus 5 mm from the shaft end.

(3) 750W !
Encoder cable ¢6 300+30 2
uL20276 =\~ "er—=g_ Encoderpug ~  ____________ ©

! ShaftEnd | a
| U : ]
2 | 5
] ﬁ@ = 2

300+30 AR 1
| | | S
D P Hemm : 5
! } 145 0.02 | 2
| o 53 I 1111 8o 2

. 1 I W
33.5 7| o] ¢0.04 [A 5 s
EN { S
ﬂ» A -8
] o
i i
—— —l==1k 5
v | g 2
q‘ 35 v % o
i o ~ :
w

Tap x Depth
See the following table.)

16h6: ¢16 3
\w ¢ 160011

$70h7: ¢70 8 030

Units: mm

Approx. Allowable Allowable
Model Tapx k| U | W /| T | Mass | RadialLoad | ThrustLoad
SGMAH- Depth

kg N N
08AOA21 No key
0BALIA41 Notap 34 392 147

30 3 515 '

08ACIAG1 M5xSL

1. The dimensions for L and LL of a servomotor incorporating an encoder with super-capacitor (model: SGMAH-
O0O04) are as shown below.
SGMAH-08: L-dimension + 0 mm, LL-dimension +0 mm.

2. The working point of the SGMAH servomotor radial load is at the position of minus 5 mm from the shaft end.
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3 Servomotor Specifications and Dimensional Drawings

Encoder cable ¢$6

UL20276
—
7,

300 +30

3.12.2 SGMAH Servomotors (3000 min'1) Without Gears and With Brakes

Encoder plug

9.6

\ L |
! LL| 25

|
! LM|| 2.5

£

20 5
15.2 j "“

i
Serial encoder  \

J4

©
<
0
=
v

\Holding brake (de-energization operatiol

n)

Power supply: 90 VDC or 24 VDCL

0
$30h7 g 021

! Shaft End
| U |

I

| ' ™
1 ; [

I

| s £/
I

I

,,,,,,,,,,,,,,

3.12.2 SGMAH Servomotors (3000 min'1) Without Gears and With Brakes
(1) 30 W, 50 W, 100 W

(See the following table.)

A
A 002 |
Units: mm
Approx Allowable | Allowable
Model ' Radial Thrust
SGMAH- L LL | LM TapxDepth U w T Mkass Load Load
9 N N
A300A20 No key
No tap
A300A40 | 126.0(101.0 | 36.5 12 ) ) 0.6 68 54
A300A6O M2.5x5L ’
A500A20 No key
No tap
A500A40 | 133.5(108.5 [ 44.0 15 ) ) 0.7 68 54
A500A60 M2.5x5L ’
0100A20 No key
No tap
0100A40 | 160.0 | 135.0| 61.5 18 3 3 0.8 78 54
0100Ae0O M3x6L ’

1. The dimensions for L and LL of a servomotor incorporating an encoder with super-capacitor (model: SGMAH-
O0O04) are as shown below.
SGMAH-A3, A5, and 01: L-dimension +12 mm, LL-dimension +12 mm.

2. The working point of the SGMAH servomotor radial load is at the position of minus 5 mm from the shaft end.




3.12 Dimensional Drawings of SGMAH Servomotors (3000 min™")

» Dimensional Tolerances

Units: mm
Model Shaft-end Dimensions
SGMAH- S
A300A20
A300A40 0
-0.008
A300A6O
A500A20
As00A40 0
—0.008
A50O00A6O
0100A20
0100A40 0
—0.009
0100A60

(2) 200 W, 400 W

Encoder cable ¢6

300 +30

UL20276

¢ ’ Motor plug

/—b

L

N

(See the following table.)

300 +30 |
‘ L —{Iloos [A]
; | LL L LR . oc
26.5 |
Plaiaid 27, LM 3 {@ $0.04 | A 215
13i< g 20J “ LG © ""
- v[F] it v 4% %47'7 ¢14-0(l))11
Y
- = 0
— = - - — - = L‘0934—‘?50-0.025
& . v L
Serial encoder \ \ Holding brake (de-energizing operatlon)
Power supply: 90 VDC or 24 VDC [ A
x| 002 ]
Units: mm
Model
SGMAH- L LL LM LR LG LC LA LZ
0200A20
0200A40 166 136 62.5 30 6 60 70 5.5
0200A60
04A0A20
04A0A40 194 164 90.5 30 6 60 70 5.5
04A0A60O
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3 Servomotor Specifications and Dimensional Drawings

3.12.2 SGMAH Servomotors (3000 min'1) Without Gears and With Brakes

Units: mm
Approx. Allowable Allowable
Model Tapx k| U | W | T | Mass | Radialload | ThrustLoad
SGMAH- Depth
kg N N
0200A20 No key
o2OoAdO| oW 1.6 245 74
0|35 |5 '
02000A600 | M5xSL
04A00A200 No key
04A0A4D Notap 22 245 74
20 | 3 5 5 '
04A0AG0 M5xSL

1. The dimensions for L and LL of a servomotor incorporating an encoder with super-capacitor (model: SGMAH-
O0O04) are as shown below.
SGMAH-02 and 04: L-dimension +8.2 mm, LL-dimension +8.2 mm

2. The working point of the SGMAH servomotor radial load is at the position of minus 5 mm from the shaft end.

(N
&

(3) 750W

Encoder Cable ¢6

UL20276 300+30

Encoder plug

P |
Motor cable ¢7 (35) Motor plu ! SLTaﬂ End 3
—_ ! N
| ; pal !
300430 z ! tw )
‘ | TT' ?J !
|
| 229.5 L. |
! || 1895 40 ] [T 002 [A]
35 } 445 | \ 111.5 A
13l g ﬁ? | 4§83 :
A . »Ol aK
A A
j — © 4
1 o S
H y 12,
ey
— — —|¢ S
A 4 'z
Y R I
"3 > =
. 4
Holding blake (de-energizing operation)

&
Serial encoder/

Power supply: 90 VDC or 24 VDC
$16h6: ¢16 3 g11

$70h7: 70 9 450

(N
(o]

3-52

Units: mm

Approx. Allowable Allowable
Model Tapx QK| U | W | T | Mass | Radialload | ThrustLoad
SGMAH- Depth

kg N N
08AOA20 No key
08ADIA4I Notap 43 392 147

30 | 3 5 5 '

08ADIA6O M5xSL

1. The dimensions for L and LL of a servomotor incorporating an encoder with super-capacitor (model: SGMAH-

O0O04) are as shown below.
SGMAH-08: L-dimension + 0 mm, LL-dimension +0 mm

2. The working point of the SGMAH servomotor radial load is at the position of minus 5 mm from the shaft end.




3.12 Dimensional Drawings of SGMAH Servomotors (3000 min™")

3.12.3 SGMAH Servomotors (3000 min'1) With Standard Backlash Gears
(1) 30 W, 50 W, 100 W

L

Il__l\l;l L1LR L2 |[~]0.04 ]
LG |L3 Q ||A] oLe
4| QK ‘
8 il .
* ~
}2‘ ﬂ:{ 3 j % g 4
- 4
) ; : 4-9L.7
e enee ﬁo;?éhqggszggﬁgn) (ggextr?: ?;:owing table.)
Units: mm
Model Gear

SGMAH- Ratio L LL LM LR LG B LD LB L1 L2 L3 Q QK S
A300OAJ101 1/5 156.5 | 101.5 | 68.5 55 8 47 55.5 56 28 27 17 25 20 14
A300OAJ301 | 3/31 | 156.5 | 101.5 | 68.5 55 8 47 55.5 56 28 27 17 25 20 14
A3O0OAJCO1 | 1/21 | 171.5 | 116.5 | 83.5 55 8 47 55.5 56 28 27 17 25 20 14
A3O0OAJ701 | 1/33 | 171.5 | 116.5 | 83.5 55 8 47 55.5 56 28 27 17 25 20 14
A500AJ101 1/5 164 109 76.0 55 8 47 55.5 56 28 27 17 25 20 14
A500AJ301 | 3/31 174 114 77.0 60 9 57 63 65 30 30 14.5 28 25 16
As0O00AJCO1 | 1721 191 131 94.0 60 9 57 63 65 30 30 14.5 28 25 16
A50O00AJ701 | 1/33 | 191 131 94.0 60 9 57 63 65 30 30 14.5 28 25 16
o100AJ10O1 1/5 191.5 | 131.5 | 98.5 60 9 57 63 65 30 30 14.5 28 25 16
0100AJ301 | 3/31 | 191.5 | 131.5 [ 98.5 60 9 57 63 65 30 30 14.5 28 25 16
o100AJCO1 | 1721 | 227 153 120 74 10 69 83 85 36 38 19.5 36 32 20
o100AJ70O1 | 1/33 | 227 153 120 74 10 69 83 85 36 38 19.5 36 32 20

Model Gear Approx. Allqwable Allowable
SGMAH- Ratio TapxDepth LC| LA | LZ U w T Mass Radial Load | Thrust Load
kg N N

A30O00OAJ1O1 1/5 M4Xx8L 60 70 5.5 3 5 5 0.9 145
A300OAJ301 3/31 M4x8L 60 70 | 5.5 3 5 5 0.9
A3O0OAJCOA 1/21 M4x8L 60 70 5.5 3 5 5 1.0 185 125
A3O0OAJ701 1/33 M4x8L 60 70 | 5.5 3 5 5 1.0
A500AJ101 1/5 M4x8L 60 70 5.5 3 5 5 1.0 145
A500AJ301 3/31 M4x8L 70 80 6.6 3 5 5 1.2 215
As0O00AJCO1 | 1721 M4x8L 70 80 | 6.6 3 5 5 1.3 230
A50O00AJ701 1/33 M4x8L 70 80 | 6.6 3 5 5 1.3 245 145
o100AJ10O1 1/5 M4x8L 70 80 6.6 3 5 5 1.3 175
0100AJ30O1 3/31 M4x8L 70 80 | 6.6 3 5 5 1.3 215
o100AJCO1 1/21 M5x10L 90 | 105 3.5 6 6 2.4 455 235
o100AJ7O1 1/33 M5X10L 90 105 3.5 6 6 24 480
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3 Servomotor Specifications and Dimensional Drawings

3.12.3 SGMAH Servomotors (3000 min'1) With Standard Backlash Gears

(N 1. The dimensions for L and LL of a servomotor incorporating an encoder with super-capacitor (model: SGMAH-
INFO(
% O0O04) are as shown below.
SGMAH-A3, A5, and 01: L-dimension +12 mm, LL-dimension +12 mm

2. The working point of the SGMAH servomotor radial load is at the position of minus 5 mm from the shaft end.

* Dimensional Tolerances

3-54

Units: mm
Model Flange Face Dimensions Shaft-end Dimensions
SGMAH- LB S
A3O0AJ10O1 56 O 4 0
-0.030 -0.018
A300AJ30O1 0 14 ©
-0.030 -0.018
A3OOAJCO1 0 14 °
—0.030 -0.018
A3OOAJ701 0 0
-0.030 -0.018
A5OOAJ1O1 0 14 °
—0.030 -0.018
A5O00AJ301 65 ° 0
-0.030 -0.018
A5O0AJCO1 65 ° 16 °
-0.030 -0.018
A5SO0AJ701 65 ° 16 °
-0.030 -0.018
0100AJ101 65 © 16 ©
-0.030 -0.018
0100AJ30O1 65 16 °
—0.030 -0.018
0100AJCO1 0 0
-0.035 -0.021
0100AJ7001 g5 0 0
—0.035 -0.021




3.12 Dimensional Drawings of SGMAH Servomotors (3000 min™")

(2) 200 W, 400 W, 750 W

Encoder cable 97 30030 \ . Encoder plug | ShaftEnd |
UL20276 —{I ! W |
Motor cable 7 ,_ (35) Motor blu - ! ﬂt !
/| % / =
e }* Al 0.04 | ! N !
- A L |
| [lesla
‘ \ LL LR
‘ : LM [T L1 2
2AT ] e, |13 OLc
ol 13 20 “_ LE ‘ ‘
c)”u_l 1]
g —
g 1 QK .
— 1— - —- - 0 9|8
a = | | 2
- B '\ 5 | 4
? i 4-9LZ
. Rotating section Tap x Depth
Serial encoder (Hatching section) (See the following table.)
Units: mm
Model Gear
SGMAH- Ratio L LL LM | LR | LE | LG B LD | LB | L1 L2 | L3 Q QK S
0200AJ101 1/5 212 138 | 104.5] 74 4 10 69 83 85 36 38 19.5 1 36 32 20
0200AJ301 3/31 212 138 | 104.5( 74 4 10 69 83 85 36 38 1195 36 32 20
0200AJCIO1 1/21 | 2495 165.5| 132 84 4 12 82 98 100 | 40 44 23 42 36 25
0200AJ701 1/33 [249.5]165.5 | 132 84 4 12 82 98 100 | 40 44 23 42 36 25
o400AJ1O1 1/5 240 166 133 74 4 10 69 83 85 36 38 1951 36 32 20
0400AJ301 3/31 [ 256.5|172.5| 139 84 4 12 82 98 100 | 40 44 23 42 36 25
0400AJCIOM 1/21 [ 305.5]200.5 | 167 105 5 13 93 112 | 115 | 45 60 |26.5]| 58 50 32
o400AJ70O1 1/33 [ 305.51200.5 | 167 105 5 13 93 112 | 115 | 45 60 |26.5] 58 50 32
osOOAJ1O1 1/5 277 193 |159.5] 84 4 12 82 98 100 40 44 23 42 36 25
osOOAJ301 3/31 301 196 |162.5| 105 5 13 93 112 | 115 | 45 60 |26.5| 58 50 32
ogOOAJCOM 1/21 330 223 [ 189.5| 107 10 15 134 | 134 | 140 | 44 63 42 60 45 40
osOOAJ7O1 1/33 330 223 | 189.5( 107 10 15 134 | 134 | 140 | 44 63 42 60 45 40
Model Gear Approx. Allowable Allowable
- LC LA Lz TapxDepth U W T Mass Radial Load | ThrustLoad
SGMAH- Ratio
kg N N
0200AJ1001 1/5 90 105 9 M5x10L 35 6 6 2.8 275 235
0200AJ301 3/31 90 105 9 M5X10L 3.5 6 6 2.8 360
0200AJCIO1 1/21 105 120 9 M6X12L 4 8 7 4.2 585 260
0200AJ701 1/33 105 120 9 M6X12L 4 8 7 4.2 635
o4000AJ101 1/5 90 105 9 M5X10L 3.5 6 6 34 275 235
0400AJ301 3/31 105 120 9 M6X12L 4 8 7 43 460 290
o400AJCO1 1/21 120 135 11 M8x16L 5 10 8 6.4 655 310
04000AJ701 1/33 120 135 11 M8X16L 5 10 8 6.4 755
osOOAJ1O1 1/5 105 120 9 M6X12L 4 8 7 6.0 355 290
os8O0OAJ30O1 3/31 120 135 11 M8x16L 5 10 8 7.5 525 310
osOOAJCOM 1/21 145 165 14 M10x20L 5 12 8 124 1070 490
osOOAJ7O1 1/33 145 165 14 M10x20L 5 12 8 12.4 1210

(N
(o

O0O04) are as shown below.
SGMAH-02 and 04: L-dimension + 8.2 mm, LL-dimension +8.2 mm
SGMAH-08: L-dimension + 0 mm, LL-dimension +0 mm

2. The working point of the SGMAH servomotor radial load is at the position of minus 5 mm from the shaft end.

1. The dimensions for L and LL of a servomotor incorporating an encoder with super-capacitor (model: SGMAH-
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3 Servomotor Specifications and Dimensional Drawings

3.12.3 SGMAH Servomotors (3000 min'1) With Standard Backlash Gears

« Dimensional Tolerances

Units: mm
Model Flange Face Dimensions Shaft-end Dimensions
SGMAH- LB S
0200AJ1001 g5 20 °
-0.035 —0.021
0200AJ301 g5 0
—0.035 -0.021
0200AJCO1 100 ° 25 0
—0.035 -0.021
0200AJ7001 100 ° 25 0
—0.035 -0.021
0400AJ1001 g5 20 °
-0.035 —0.021
0400AJ301 100 ° 0
—0.035 -0.021
0400AJCO1 15 ° 0
—0.035 —0.025
0400AJ701 15 ° 0
—0.035 —0.025
0800AJ101 100 ° 0
—0.035 —0.021
080000AJ301 1s ° 3 0
—0.035 —0.025
0sOOAJCO 140 ° 0
—0.040 -0.025
08000O0AJ701 140 ° 0
—0.040 -0.025




3.12 Dimensional Drawings of SGMAH Servomotors (3000 min™")

3.12.4 SGMAH Servomotors (3000 min'1) With Standard Backlash Gears and

Brakes

(1) 30 W, 50 W, 100 W
Encoder cable $6 300+30 Encoder plu
UL20276

5 : —
477 NN j[ | 1 Jnm % %
E NN %
1 5 A4
Serial encoder / A‘)Iding brake (de-energizing operation) \Rotating section 442 Tap x Depth
Power supply: 90 VDC or 24 VDC (Hatching section) (See the following table)
Units: mm
Model Gear
SGMAH- Ratio L LL LM LR LG B LD LB L1 | L2 L3 ] Q|QK| S
A30O00OAJ10OO 1/5 188.5 | 133.5 | 68.5 55 8 47 55.5 56 28 [ 27 | 17 | 25 | 20 | 14
A3O0OAJ30O0 | 3/31 | 188.5] 133.5 | 68.5 55 8 47 55.5 56 28 [ 27 | 17 | 25 | 20 | 14
A3O00OAJCOO | 1/21 | 203.5 | 148.5 | 83.5 55 8 47 55.5 56 28 [ 27 | 17 | 25 | 20 | 14
A300OAJ70O0O 1/33 [ 203.5] 1485 | 83.5 55 8 47 55.5 56 28 | 27 | 17 [ 25 | 20 | 14
A500AJ10O0 1/5 196 141 76.0 55 8 47 55.5 56 28 [ 27 | 17 | 25 | 20 | 14
A500AJ30O0 | 3/31 206 146 | 77.0 60 9 57 63 65 30 | 30 | 145) 28 | 25 | 16
AsOOAJcOO | 1721 223 163 | 94.0 60 9 57 63 65 30 | 30 |145) 28 | 25 | 16
A500AJ700O 1/33 223 163 | 94.0 60 9 57 63 65 30 | 30 | 145 28 | 25 | 16
0o100AJ100 1/5 232 172 | 98.5 60 9 57 63 65 30 | 30 | 145] 28 | 25 16
0100AJ300 3/31 232 172 | 98.5 60 9 57 63 65 30 | 30 | 145) 28 | 25 | 16
o1O0OAJCOO | 1/21 268 194 120 74 10 69 83 85 36 | 38 [195 36 | 32 | 20
0o100AJ700 1/33 268 194 120 74 10 69 83 85 36 | 38 [195] 36 | 32 | 20

Model Gear Approx. Alll?cgé?:lle Al'll%v;ljs?tle
SGMAH- Ratio LC LA LZ | TapxDepth | U w T Mka:s Load Load
N N
A30O00OAJ10O0O 1/5 60 70 5.5 M4x8L 3 5 5 1.2 145
A300AJ30O0O 3/31 60 70 5.5 M4x8L 3 5 5 1.2
A3OOAJCOO 1/21 60 70 5.5 M4x8L 3 5 5 1.3 185 125
A3O00OAJ7O0O 1/33 60 70 5.5 M4x8L 3 5 5 1.3
A500AJ100 1/5 60 70 5.5 M4x8L 3 5 5 1.3 145
A5000AJ300 3/31 70 80 6.6 M4x8L 3 5 5 1.5 215
A50O00AJCOO 1/21 70 80 6.6 M4x8L 3 5 5 1.6 230
A500AJ700 1/33 70 80 6.6 M4x8L 3 5 5 1.6 245 145
0100AJ100 1/5 70 80 6.6 M4x8L 3 5 5 1.6 175
0100AJ300 3/31 70 80 6.6 M4x8L 3 5 5 1.6 215
o100AJCOO 1/21 90 105 9 M5X10L 3.5 6 6 2.7 455
0100AJ700 1/33 90 105 9 M5X10L 3.5 6 6 2.7 480 233
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3 Servomotor Specifications and Dimensional Drawings

3.12.4 SGMAH Servomotors (3000 min~!) With Standard Backlash Gears and Brakes

(N 1. The dimensionss for L and LL of a servomotor incorporating an encoder with super-capacitor (model: SGMAH-
INFO(
% O0O04) are as shown below.
SGMAH-03, A5, and 01: L-dimension +12 mm, LL-dimension +12 mm

2. The working point of the SGMAH servomotor radial load is at the position of minus 5 mm from the shaft end.

* Dimensional Tolerances

Units: mm
Model Flange Face Dimensions Shaft-end Dimensions
SGMAH- LB S
A3OOAJIO0O 56 ° 14 0
-0.030 -0.018
A3OOAJ3O0O 56 ° 140
-0.030 -0.018
A3OOAJCOO 56 ° 14 °
-0.030 -0.018
A3OOAJ7O0O 56 ° 14 °
-0.030 -0.018
A5O0AJ1O0O 56 ¢ 14 0
-0.030 -0.018
A500AJ30O0 65 16 °
-0.030 -0.018
A5O00AJCOO 65 ° 16 °
-0.030 -0.018
A5O0AJ7O0O 65 ° 16 °
-0.030 -0.018
0100AJ100 65 ° 16 °
-0.030 -0.018
0100AJ300 65 ° 16 °
-0.030 -0.018
0100AJCOO gs © 20 °
-0.035 -0.021
0100AJ70O0 gs © 20 ¢
-0.035 -0.021
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3.12 Dimensional Drawings of SGMAH Servomotors (3000 min™")

(2) 200 W, 400 W, 750 W

UL20276

Encoder cable ¢$6

&
Serial encoder / [—i

300 +30

Motor cable ¢7

%@ Motor plug
300 + ~{L] 006 [A] 5

Encoder plug

‘ (35)
30
L
L

0.04 ]

LR

LM

L2

27

20

H

Q

LG
2]

QK

L1
L3
-

b

I

olding brake (de-energizing operation)

I=H

¢LD
¢oLBh7

0Sh7 |

Rotating section

Power supply: 90 VDC or 24 VDC

(Hatching section)

A
4-9LZ

:

Tap x Depth

(See the following table.)

Units: mm
Model Gear | | | | | M| R|LE|e|B|w|B|lL1|2]|3] alak]| s
SGMAH- Ratio
0200AIO0 | 15 | 251517751045 74 | 4 | 10 | 69 | 83 | 85 | 36 | 38 |195] 36 | 32 | 20
02000AJ300 | 3/31 | 251517751045 74 | 4 | 10 | 69 | 83 | 85 | 36 | 36 |195] 36 | 32 | 20
02000AJCOO | 1721 | 289 | 205 | 132 | 84 | 4 | 12 | 82 | 98 | 100 | 40 | 44 [195] 42 | 36 | 25
02000AJ7O0 | 1733 | 289 | 205 | 132 | 84 | 4 | 12 | 82 | 98 | 100 | 40 | 44 [195] 42 | 36 | 25
0A00AJIOO | 15 | 297522351505 74 | 4 | 10 | 69 | 83 | 85 | 36 | 38 |195] 36 | 32 | 20
04000AJ3OIO | 3731 | 296 | 212 | 139 | 84 | 4 | 12 | 82 | 98 | 100| 40 | 44 | 23 | 42 | 36 | 25
040DAJCOO | 1721 | 345 | 240 | 167 [ 105 | 5 | 13 | 93 | 112 [ 115 | 45 | 60 [265] 58 | 50 | 32
0400AJ7OIO | 1733 | 345 | 240 | 167 [ 105 | 5 | 13 | 93 [ 112 [ 115 | 45 | 80 [265] 58 | 50 | 32
08OOAJIOO | 15 | 32152375 | 1585 | 84 | 4 | 12 | 82 | 98 | 100| 40 | 44 | 23 | 42 | 36 | 25
08LIOAJ3LIO | 3/31 | 3455|2405 | 1625|105 | 5 | 13 | 93 | 112 [ 115 | 45 | 60 [265] 58 | 50 | 32
08O0OAJCOIOI| 1721 | 37452675 | 1895 [ 107 | 10 | 15 | 134 | 134 [ 140 | 44 | 63 | 42 | 60 | 45 | 40
0800OAJ7OIO | 1733 | 3745|2675 | 1895 [ 107 | 10 | 15 | 134 | 134 [ 140 | 44 | 63 | 42 | 60 | 45 | 40
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3 Servomotor Specifications and Dimensional Drawings

3.12.4 SGMAH Servomotors (3000 min~!) With Standard Backlash Gears and Brakes

Units: mm
SGMAH- | Ratio | "€ | YA | L& | TapxDepth | U | W | T ME;S Load Load
N N

0200AIOO | 15 | 90 | 105 | 9 | MsxioL | 35 | 6 | © 33 275 s
0200AJ30O0 | 331 | 90 | 105 | 9 | MsxioL | 35 | 6 | 6 33 360

0zO00AJCOO | 121 | 105 | 120 | 9 MoxI2L | 4 | 8 | 7 47 585

0200AJ7OO | 133 | 105 | 120 | 9 | MoxizL | 4 | 8 | 7 47 635 290
0400AIOO | 15 | 9 | 105 | 9 | MsxioL | 35 | 6 | 6 39 275 235
04000AJ30OO | 331 | 105 | 120 | 9 | MoxizL | 4 | 8 | 7 43 460 290
0a00AJCOO | 121 | 120 | 135 | 11 | MsxieL | 5 | 10 | 8 6.9 655

04000AJ7OO | 133 | 120 | 135 | 11 | MsxieL | 5 | 10 | 8 6.9 755 310
08OOAJIOO | 15 | 105 | 120 | 9 MoxI2L | 4 | 8 | 7 6.9 355 290
08000AJ3OO | 331 | 120 | 135 | 11 | MsxieL | 5 | 10 | 8 84 525 310
08OOAJCOIO | 121 | 145 | 165 | 14 | MioxoL | 5 | 12 | 8 | 133 1070

080OAJ7OO | 133 | 145 | 165 | 14 | Miox2oL | 5 | 12 | 8 | 133 1210 490

(N 1. The dimensionss for L and LL of a servomotor incorporating an encoder with super-capacitor (model: SGMAH-
INFO(
% O0O04) are as shown below.

SGMAH-02 and 04: L-dimension + 8.2 mm, LL-dimension +8.2 mm
SGMAH-08: L-dimension + 0 mm, LL-dimension +0 mm

2. The working point of the SGMAH servomotor radial load is at the position of minus 5 mm from the shaft end.




3.12

Dimensional Drawings of SGMAH Servomotors (3000 min™")

» Dimensional Tolerances

Units: mm
Model Flange Face Dimensions Shaft-end Dimensions
SGMAH- LB S
0200AJ100 g5 ¢ 0
—0.035 -0.021
0200AJ300 0 0
—0.035 -0.021
0200AJCOO 100 ° 25 ©
-0.035 -0.021
0200AJ700 100 ° 0
-0.035 -0.021
0400AJ100 g5 ¢ 0
—0.035 -0.021
0400AJ300 100 ° 0
-0.035 -0.021
0400AJCOO 1s ° 3 0
-0.035 -0.025
0400AJ700 15 ° 0
-0.035 -0.025
0sOOAJ10OO 100 ° 0
-0.035 -0.021
0800AJ30OO 115 ° 3 0
-0.035 -0.025
osOOAJCOO 140 ° 0
—0.040 —0.025
08OOAJ7OO 140 ° 40 °
-0.040 -0.025

Servomotor Specifications and Dimensional Drawings

3-61



3 Servomotor Specifications and Dimensional Drawings

3.12.5 SGMAH Servomotors (3000 min~!) With Low-backlash Gears

3.12.5 SGMAH Servomotors (3000 min'1) With Low-backlash Gears
(1) 30 W, 50 W, 100 W

300 +30 TE Encoder plug

Encoder cable ¢6

UL20276 e
1 ,
Motor cable (35) } Shaft End |
o7 ‘ | =2~ Motor plug | \
N = | ﬂ |
= Il
300+30 — | qé/ N
(1] 006 [A] ; |
! L Lo o _____J ]
| \ LL LR [ 004 |
\ ! LM L L2 ||A
: LA]
22| |1 120 | Le 3] |l.Q 40.05 OLC
15.2 1 LE] QK ‘ ‘
Sl
o Tg ] l = ]
= 7
S
j I (<) I N I I _ Q0 3l m
A = Z %'\ = 2
7 <
-y = 4-9LZ

Tap x Depth
(See the following table.)

/ Serial encoder

Rotating section
(Hatching section)

Units: mm
Model Gear
SGMAH- Ratio L LL IM [LR|LE|LG| B |LD|LB|L1T|L2|L3|] Q|QK| S
A300AH101 1/5 152.5] 97.5 | 645 | 55 6 8 40 [555] 56 | 28 [ 27 | 20 | 25 | 20 | 14
A30O00OAH201 1/9 1525|975 | 645 | 55 6 8 40 |555] 56 | 28 | 27 | 20 | 25 | 20 | 14
A300O0AHCO1 | 1/21 [167.5|112.5] 79.5 | 55 6 8 40 |555) 56 | 28 | 27 | 20 [ 25 | 20 | 14
A3O00OAH7O1 1/33 [167.5|112.5| 79.5 | 55 6 8 40 | 555 56 28 27 20 25 20 14
A50O00AH10O1 1/5 160 | 105 | 72.0 | 55 6 8 40 (555 56 | 28 [ 27 | 20 | 25 | 20 | 14
A500AH201 1/9 166 | 106 | 73.0 | 60 8 9 50 [64.5] 65 | 30 | 30 | 22 | 28 | 25 | 16
AsOOAHCO1 | 1721 183 | 123 | 90.0 | 60 8 9 40 |64.5] 65 | 30 | 30 | 22 [ 28 | 25 | 16
AS5000AH701 1/33 183 123 | 90.0 | 60 8 9 40 | 64.5| 65 30 30 22 28 25 16
0100AH101 1/5 183.5]123.5] 90.5 | 60 8 9 40 [645] 65 | 30 [ 30 | 21 | 28 | 25 | 16
0100AHBO1 1/11 |200.5]140.5(107.5| 60 8 9 40 |64.5] 65 | 30 | 30 | 21 [ 28 | 25 | 16
0100AHCO1 1/21 |2235(1495| 1165 74 | 7.5 | 10 | 59 | 84 | 85 | 36 | 38 | 26 | 36 | 32 | 20
0100AH7O1 1/33 [223.5(149.5(116.5] 74 | 7.5 10 59 84 85 36 38 26 36 32 20
Units: mm
Approx. AIIowgbIe Allowable
Model SGMAH- | S8 | 1c | LA | Ltz | TapxDepth | U | W | T | Mass | Radial | Thrust
Ratio kg Load Load
N N
A3O00OAH101 1/5 60 70 5.5 M4x8L 3 5 5 1.0 137
A30O00OAH201 1/9 60 70 5.5 M4x8L 3 5 5 1.0 127
A3O0OAHCO1 1721 60 70 5.5 M4x8L 3 5 5 1.0 176
A3OOAH7O1 1/33 60 70 5.5 M4x8L 3 5 5 1.0
A5000AH101 1/5 60 70 5.5 M4x8L 3 5 5 1.1 137 127
A500AH2001 1/9 70 80 6.6 M4x8L 3 5 5 1.4 206
A500AHCO1 1/21 70 80 6.6 M4x8L 3 5 5 1.3 s 147
A5O00AH701 1/33 70 80 6.6 M4x8L 3 5 5 1.3
0100AH101 1/5 70 80 6.6 M4x8L 3 5 5 1.2 167
0100AHBO1 1/11 70 80 6.6 M4x8L 3 5 5 1.4 216 147
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3.12 Dimensional Drawings of SGMAH Servomotors (3000 min™")

Units: mm
Approx. AIIowgbIe Allowable
Model SGMAH- | S%7 | [c | LA | Lz | TapxDepth | U | W | T | Mass | Pedidl | Thrust
Ratio kg Load Load
N N
o100AHCOM 1/21 90 105 9 M5x10L 3.5 6 6 2.7 392 235
0100AH70O1 1/33 90 105 9 M5x10L 35 2.7 431

(N 1. The dimensions for L and LL of a servomotor incorporating an encoder with super-capacitor (model: SGMAH-
INFO(
% O0O04) are as shown below.
SGMAH-03, A5, and 01: L-dimension +12 mm, LL-dimension +12 mm

2. The working point of the SGMAH servomotor radial load is at the position of minus 5 mm from the shaft end.

* Dimensional Tolerances

Units: mm
Model Flange Face Dimensions Shaft-end Dimensions
SGMAH- LB S
A3OOAH101 56 ° 14 °
-0.030 -0.018
A3OOAH201 56 ° 14 0
-0.030 -0.018
A3OOAHCO1 56 14 °
-0.030 -0.018
A3OOAH7O1 56 ° 14 0
-0.030 -0.018
A5O00AH101 56 ° 14 0
-0.030 -0.018
A5O00AH201 65 ° 16 °
—0.030 —0.018
A5O0AHCO1 65 ° 16 °
-0.030 -0.018
A5SO00AH701 65 ° 16 °
-0.030 -0.018
0100AH101 0 0
—0.030 -0.018
0100AHBO1 0 16 °
-0.030 -0.018
0100AHCO1 gs © 20 ¢
—0.035 -0.021
0100AH701 gs © 20 ¢
—0.035 -0.021

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

3.12.5 SGMAH Servomotors (3000 min~!) With Low-backlash Gears

(2) 200 W, 400 W, 750 W

Encoder cable ¢7 300 £30 | _, Encoder plug 3 Shaft End |
UL20276 — F | W |
Motor cable . (35) Motor plu ! 5 - — !
o7 / ‘ N4 #1004 | ! T !
}7 A [ BN !
_300£30, T ! !
l:!:!a ,,,,,,,,,,,, J
L $0.05
‘ \ LL LR
2% 5‘ ; LM LT 2
' LG, |.L3 Q oLc
of | oo X: K ]
o FQ-E | y]= ||
j” EEmE 11 |
=
- _ _ 11— m % %
E g
i \ %7 (,q
= 2| 4-9LZ
Serial encoder Rotating section Tap x Depth '
(Hatching section) (See the following table.)
Units: mm
Model Gear
- L LL LM [LR|LE|LG| B |[LD|LB| L1T|L2]| L3 K| S
SGMAH- | Ratio Q|Q

0200AH101 1/5 |[208.5(1345( 101 | 74 [ 75 ] 10 | 59 | 84 [ 8 | 36 | 38 | 26 [ 36 | 32 | 20

0200AHBO1 /11 |2255|151.5) 118 | 74 [ 75| 10 | 59 | 84 | 8 | 36 | 38 [ 26 [ 36 | 32 | 20

0200AHCO1 | 1/21 2435|1595 126 | 84 | 12 | 12 | 59 | 96 | 100 | 40 | 44 [ 29 | 42 | 36 | 25

0200AH70O1 1/33 | 2435(159.5]| 126 | 84 | 12 | 12 | 59 [ 96 [ 100 | 40 | 44 | 29 | 42 | 36 | 25

0400AH101 1/5 [2365(1625( 129 | 74 [ 751 10 | 59 | 84 [ 8 | 36 | 38 | 26 [ 36 | 32 | 20

0400AHBOA1 /11 |271.5)187.5] 154 | 84 [ 12 | 12 | 59 | 96 | 100 | 40 | 44 [ 29 | 42 | 36 | 25

0400AHCO1 | 1/21 |300.5|1955| 162 [ 105 | 14 | 13 | 59 [112 | 115 | 45 | 60 | 33 | 58 | 50 | 32

0400AH7O1 1/33 |1 300.5 (1955 162 | 105 [ 125 13 | 84 [ 114 | 115 45 | 60 [ 33 | 58 | 50 | 32

08O00AH1O1 1/5 271 | 187 |153.5] 84 | 12 | 12 | 59 | 96 [ 100 | 40 | 44 | 29 | 42 | 36 | 25

08O0OAHBO1 1/11 321 | 216 [1825( 105 | 14 | 13 [ 59 | 112|115 45 | 60 | 33 | 58 [ 50 | 32

osOOAHCO1 | 1721 365 | 223 [189.5( 142 10 | 15 [ 84 | 134|140 57 | 8 | 40 | 82 [ 70 [ 40

08O00OAH7O1 1/33 365 | 223 [189.5( 142 10 | 15 [ 84 | 134|140 57 | 85 | 40 | 82 [ 70 [ 40
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3.12 Dimensional Drawings of SGMAH Servomotors (3000 min™")

Units: mm
Model Gear Approx. AIFlge\llllj?;)lle Al'll%v;/:sbtle
SGMAH- Ratio LC LA LZ TapxDepth U W T MESS Load Load
9 N N
0200AH101 1/5 90 105 9 M5x10L 3.5 6 6 3.0 245 235
0200AHBO1 | 1/11 90 105 9 M5x10L 3.5 6 6 3.5 323
0200AHCO1 | 1/21 | 105 120 9 M6x12L 4 8 7 3.7 549 204
0200AH70O1 | 1/33 | 105 120 9 M6x12L 4 8 7 3.8 608
0400AH10O1 1/5 90 105 9 M5x10L 3.5 6 6 3.6 245 235
0400AHBO1 | 1/11 105 120 9 M6x12L 4 8 7 43 441 294
0400AHCO1 | 1/21 | 120 | 135 11 M8x16L 5 10 8 4.7 568 314
0400AH70O1 | 1/33 | 120 | 135 11 MS8x16L 5 10 8 7.1 657
o8O00O0AH1O1 1/5 105 120 9 M6x121L 4 8 7 5.8 343 294
080O00AHBO1M | 1/11 | 120 | 135 11 M8x16L 5 10 8 6.6 451 314
08O00OAHCO1 | 1/21 | 145 165 14 M10x20L 5 12 8 9.9 813 490
080O00AH7O1 | 1/33 | 145 165 14 M10x20L 5 12 8 9.9 921

N
INF
(o

are as shown below.

SGMAH-02 and 04: L-dimension + 8.2 mm, LL-dimension +8.2 mm
SGMAH-08: L-dimension + 0 mm, LL-dimension +0 mm

1. The dimensions for L and LL of a servomotor incorporating an encoder with super-capacitor (model: SGMAHOOO4)

2. The working point of the SGMAH servomotor radial load is at the position of minus 5 mm from the shaft end.

* Dimensional Tolerances

Units: mm
Model Flange Face Dimensions Shaft-end Dimensions
SGMAH- LB S
0200AH101 gs O 20 °
-0.035 -0.021
0200AHBO1 gs © 20 ¢
-0.035 -0.021
0200AHCO1 100 ° 25 °
—0.035 -0.021
0200AH701 100 ° 0
—0.035 -0.021
0400AH10O1 0 0
-0.035 -0.021
0400AHBO1 100 ° 0
—0.035 -0.021
0400AHCO1 1s ° 3 0
—0.035 -0.025
04000AH7O1 15 ° 3 0
—0.035 -0.025
08O00AH1O1 100 ° 0
—0.035 -0.021
08O00AHBO1 1s ° 3 0
—0.035 -0.025
08O0OAHCOI1 140 ° 40 °
—0.040 -0.025
08O0OAH7O1 140 ° 40 °

—0.040

-0.025

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

3.13.1 SGMPH Servomotors (3000 min'1) Without Gears and Brakes

3.13 Dimensional Drawings of SGMPH Servomotors (3000 min'1)
3.13.1 SGMPH Servomotors (3000 min'1) Without Gears and Brakes

300 £30
Encoder cable ¢5 - Al Encoder plug | ShaftEnd |
UL20276 . I H | I
— | U !
Motor plug l !
Motor cable ¢7 } ! ;.? D— !
f 300 +30 D
‘ Na L a
_\ Dimensions of SGMPH-01 to 04 Dimensions of SGMPH-08 and 15
} ‘ T TR oLe oLc
= Y - 21 38
& W . ik
Te)
or LD (2 Esy
U
QK| /
Serial encoder | ==
Yot F /N
[ A
% | 002 ‘ (See the following (See the following
table.) table.)
Units: mm
Model L{w|M|[WR|LE|Le|LF| s | LB | LH| TapxDepth
SGMPH- apxtep
0100021
No tap
0100041 87 62 425 25 3 6 12.5 8 50 |[10.55
0100061 M3X6L
02000021
No tap
0200041 97 67 48.1 30 3 8 11.9 14 70 8.25
0200061 MS5XSL
0400021
No tap
0400041 117 87 68.1 30 3 8 11.9 14 70 8.25
0400061 MS5%8L
osanOmd21
No tap
08000041 | 126.5 | 86.5 | 66.7 40 3.5 10 12.8 16 110 | 10.5
0800061 MS5%8L
1500021
No tap
1500041 | 154.5| 1145 94.7 40 3.5 10 12.8 19 110 | 10.5
1500061 M6X10L

& 1. The dimensions for L and LL of a servomotor incorporating an encoder with super-capacitor (model: SGMPH-OOO4)
% are as shown below.
SGMPH-01, 02, and 04: L-dimension + 6.4 mm, LL-dimension +6.4 mm
SGMPH-08 and 15: L-dimension + 6.0 mm, LL-dimension +6.0 mm

2. The working point of the SGMPH servomotor radial load is at the position of minus 5 mm from the shaft end.
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3.13 Dimensional Drawings of SGMPH Servomotors (3000 min™")

Units: mm

Model

SGMPH- LC

LA

LZ | QK u

Approx.
Mass

Allowable
Radial Load

kg N

Allowable
ThrustLoad
N

0100021

0100041 60

0100061

70

5.5
14 1.8

0.7 78

49

0200021

0200041 80

0200061

90

16 3

1.4 245

68

0400021

0400041 80

0400061

90

16 3

2.1 245

68

0800021

0800041 120

08000061

145

10
22 3

4.2 392

147

1500021

1500041 120

1500061

145

10
22 35

6.6 490

147

* Dimensional Tolerances

Units: mm

Model
SGMPH-

Shaft-end Dimensions

Flange Face Dimensions

S

LB

0100021

0100041

0100061

—-0.009

50 ©
—0.025

0200021

0200041

0200061

—-0.011

—-0.030

0400021

0400041

0400061

—0.011

—-0.030

0800021

08000041

0800061

16 °
—0.011

1o °
—0.035

1500021

1500041

1500061

19 ¢
-0.013

1o °
—0.035

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

3.13.2 SGMPH Servomotors (3000 min"") With Brakes

3.13.2 SGMPH Servomotors (3000 min'1) With Brakes
T P T ShatEnd

! I

! I

! |

Lz - !

Motor plug } 3 3
T |

I

Dimensions of SGMPH-01 to 04 Dimensions of SGMPH-08 and -15

300 +30

Encoder cable ¢$6
UL20276

300 £30

aLC OLC
L
LL | LR
LF
e we
g:- I ,:ga
He T ox/E
. 2 =
Serial encoder | | g 13
AN =
1
% A (See the foll (See the foll
ee the following ee the following
|710.02 table.) table.)
Units: mm
Model Tapx
SGMPH- L LL LM LR LE LG LF S LB LH Depth
0100020
No tap
0100040 | 116 91 42.5 25 3 6 12.5 8 50 ]10.55
0100060 M3x6L
0200020
No tap
02000040 | 128.5] 98.5 | 48.1 30 3 8 11.9 14 70 8.25
0200060 MS5%8L
0400020
No tap
0400040 | 148.5| 118.5 | 68.1 30 3 8 11.9 14 70 8.25
0400060 M5XSL
osOOO200
No tap
os8OO0O40 | 160 120 | 66.7 40 3.5 10 12.8 16 110 | 10.5
osOd0O0Oed MSXSL
1500020
No tap
1500040 | 188 148 | 94.7 40 3.5 10 12.8 19 110 | 10.5
1500060 M6X10L

& 1. The dimensions for L and LL of a servomotor incorporating an encoder with super-capacitor (model: SGMPH-OO4)
% are as shown below.
SGMPH-01, 02, and 04: L-dimension + 6.4 mm, LL-dimension +6.4 mm
SGMPH-08 and 15: L-dimension + 6.0 mm, LL-dimension +6.0 mm

2. The working point of the SGMPH servomotor radial load is at the position of minus 5 mm from the shaft end.
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3.13 Dimensional Drawings of SGMPH Servomotors (3000 min™")

Units: mm

Model

SGMPH- LC

LA

LZ | QK u

Approx.
Mass

Allowable
Radial Load

kg

N

Allowable
Thrust Load
N

0100020

0100040 | 60

0100060

70

5.5

14

0.9

78

49

0200020

0200040 | 80

0200060

90

16

1.9

245

68

0400020

0400040 | 80

0400060

90

16

2.6

245

68

0800020

osOOO40 | 120

osO0O0Oe60

145

10

22

5.7

392

147

1500020

1500040 | 120

1500060

145

10

22

8.1

490

147

* Dimensional Tolerances

Units: mm

Model
SGMPH-

Shaft-end Dimensions

Flange Face Dimensions

S

LB

0100020

0100040

0100060

—-0.009

50 ©
—0.025

0200020

0200040

0200060

—-0.011

—-0.030

0400020

0400040

0400060

—0.011

—-0.030

osO0O020

osO0O040

osO0O0Oe60O

16

—-0.011

1o °
—0.035

1500020

1500040

1500060

19

—-0.013

1o °
—0.035

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

3.13.3 SGMPH Servomotors (3000 min'1) With Standard Backlash Gears and Without Brakes

3.13.3 SGMPH Servomotors (3000 min'1) With Standard Backlash Gears
and Without Brakes

300 £30 | . Encoder plug | Shaft End

Encoder cable ¢6
UL20276

Motor cable ¢7

[L[oo6[A] L J
LL LR ~T004] [©]4005]A]
LM L1 L2
13 LG 13 A
LH - . OLc
LF -~ LE|
b & H =
[T) LN ] -
| o A
Q<
Serialencoder  +—H— =1 1 It - v 229
il || | ] X %7 ¢<4
] ] 4-¢LZ
Rotating section Tap x Depth
(Hatching section) (See the following table.)
Units: mm
Model Gear

L LL | LM | LR

,_
m
-
®

SGMPH- Ratio B|LD|[LLBfL1|[L2|L3| Q|QK]| S

0100AJ101 1/5 177 | 117 | 97.5 | 60 9 | 57 | 63 | 65| 30 | 30 |145( 28 | 25 | 16

0100AJ30O1 | 3/31 177 | 117 | 97.5 | 60 9 57 [ 63 | 65| 30 | 30 [145] 28 | 25 | 16

o100AJCO1 | 1721 196 | 122 | 102 | 74 10 [ 69 | 83 | 8 | 36 | 38 [19.5] 36 | 32 [ 20

o100AJ70O1 | 1/33 196 | 122 | 102 | 74 10 [ 69 | 83 | 8 | 36 | 38 [19.5] 36 | 32 | 20

0200AJ101 1/5 1200.5]1126.5|107.6 | 74 10 [ 69 | 83 | 8 | 36 | 38 [19.5] 36 | 32 [ 20

0200AJ30O1 | 3/31 [200.5(126.5]|107.6| 74 10 | 69 | 83 | 8 | 36 | 38 |19.5( 36 | 32 | 20

0200AJCO1 | 1721 221 | 137 [118.1| 84 82 | 98 [ 100 | 40 | 44 [ 23 | 42 | 36 | 25

0200AJ701 | 1/33 | 221 | 137 |118.1 84 12 | 82 | 98 [ 100 | 40 | 44 [ 23 | 42 | 36 | 25

04000AJ101 1/5 1220.5)1146.5|127.6 | 74 10 [ 69 | 83 | 8 | 36 | 38 [19.5] 36 | 32 [ 20

0400AJ30O1 | 3/31 241 | 157 [138.1] &4 12 | 82 | 98 [ 100 40 | 44 [ 23 | 42 | 36 | 25

o400AJCO1 | 1/21 269 | 164 |145.1| 105 13 93 | 112|115 45 | 60 [26.5]| 58 | 50 [ 32

0400AJ701 1/33 | 269 [ 164 [145.1] 105 13 [ 93 | 112|115 45 | 60 [265]| 58 | 50 [ 32

080O00AJ101 1/5 1240.5]1156.5|136.7 | 84 12 | 82 | 98 | 100 | 40 | 44 | 23 | 42 | 36 | 25

(920 e SN IS Y RO N B N N R I R R EA RN ES
—
\S}

080O00AJ30O1 | 3/31 [268.5]163.5]|143.7| 105 13 1 93 [ 112 [ 115] 45 | 60 [26.5] 58 | 50 | 32

08O0OAJCO1 | 1/21 [281.5]|174.5|154.7| 107 | 10 | 15 [ 107 [ 134 [ 140 [ 44 | 63 | 42 [ 60 [ 45 [ 40
080O00OAJ70O1 1733 |281.5|174.51154.7) 107 | 10 | 15 | 107 [ 134|140 | 44 | 63 | 42 | 60 | 45 | 40
1500AJ101 1/5 1296.5|191.5|171.7( 105 5 13 [ 93 | 112|115 45 | 60 [26.5]| 58 | 50 [ 32
1500AJ301 1/11 1309.5]202.5(182.7( 107 | 10 | 15 [ 107 | 134 | 140 | 44 | 63 | 42 | 60 | 45 [ 40
1500AJCO1 | 1/21 |325.5] 209 |188. 7 117 | 17 | 16 [ 135163 [ 165 53 | 64 [ 51 [ 60 [ 45 [ 45
1500AJ7001 1/33 |325.5( 209 [188.7] 117 | 17 | 16 | 135|163 | 165 | 53 | 64 | 51 | 60 | 45 | 45

are as shown below.
SGMPH-01, 02, and 04: L-dimension + 6.4 mm, LL-dimension +6.4 mm
SGMPH-08 and 15: L-dimension + 6.0 mm, LL-dimension +6.0 mm

2. The working point of the SGMPH servomotor radial load is at the position of minus 5 mm from the shaft end.

INF O 1. The dimensions for L and LL of a servomotor incorporating an encoder with super-capacitor (model: SGMPH-O4)
Z
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3.13 Dimensional Drawings of SGMPH Servomotors (3000 min™")

Units: mm
Model Gear Approx. Allg)a:;?:;)lle Al'll'?mv:asbtle
SGMPH- Ratio LC|LA| LF |[LZ| LH | TapxDepth | U [ W | T | Mass Load Lo: d
kg
N N

0100AJ101 1/5 |70 | 80 | 12.5(6.6|10.55| M4 x8L 31515 1.6 175
0100AJ301 | 3/31 | 70 | 80 [12.5] 6.6 |10.55| M4 x 8L 31515 1.6 215 145
o100AJCO1 | 1/21 | 90 [105(12.5( 9 | 1055 M5x10L [3.5] 6 [ 6 2.6 455
0100AJ701 | 1/33 | 90 [ 105125 9 | 1055 M5x10L [3.5] 6 [ 6 2.6 480 233
0200AJ1001 1/5 190 [105]11.9( 9 | 825 | M5x10L |35 6 | 6 3.1 275
0200AJ301 | 3/31 | 90 [105(11.9| 9 | 825 M5x10L [3.5] 6 [ 6 3.1 360 233
0200AJCO1 | 1/21 |105( 120|119 9 | 825 | M6x12L 4 18 (7 4.7 585
0200AJ701 | 1/33 |105( 120|119 9 | 825 | M6x12L 4 18 (7 4.7 635 290
0400AJ1001 1/5 190 [105]11.9( 9 | 825 | M5x10L |35 6 | 6 4.1 275 235
0400AJ301 | 3/31 |105( 120|119 9 | 825 | M6x12L 4 18 (7 5.1 460 290
o400AJCO1 | 1/21 120 135|11.9( 11 | 8.25 | M8 x 16L S5|110]8 6.9 655
0400AJ701 | 1/33 | 120 135|11.9( 11 | 8.25 | M8 x 16L S5|110]8 6.9 755 310
080O00OAJ10O1 1/5 |105( 120|128 9 | 10.5 | M6x12L 418 (7 7.5 355 290
080O00AJ30O1 | 3/31 | 120 135(12.8( 11 | 10.5 | M8 x 16L S5|110]8 9.0 525 310
osOOAJCOM | 1/21 |145(165(12.8| 14| 10.5 [ MIOX20L [ 5 | 12| 8 14.2 1070
080O00AJ70O1 | 1/33 |145(165(12.8| 14| 10.5 [ MIOX20L [ 5 | 12| 8 14.2 1210 490
1500AJ1001 1/5 120 135{12.8 | 11 | 10.5 [ M8 x 16L 5110]8 11.4 400 310
1500AJ3001 | /11 |145] 165|128 14 | 10.5 | MIOx20L | 5 [ 12| 8 16.6 860 490
1500AJCO1 | 1/21 | 170190 | 12.8( 14 | 10.5 | MI0Ox20L |55 14| 9 21.6
1500AJ701 | 1/33 | 170190 | 12.8( 14 | 10.5 | MI0Ox20L |55 14| 9 21.6 1690 880

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

« Dimensional Tolerances

3.13.3 SGMPH Servomotors (3000 min'1) With Standard Backlash Gears and Without Brakes

Units: mm
Model Flange Face Dimensions Shaft-end Dimensions
SGMPH- LB S
0100AJ101 0 0
-0.030 —0.011
0100AJ301 0 16 °
-0.030 -0.011
0100AJCO 0 0
—0.035 -0.013
0100AJ701 0 0
—0.035 -0.013
0200AJ101 g5 © 0
—0.035 -0.013
0200AJ3001 0 20 °
—0.035 -0.013
0200AJCO1 100 ° 0
-0.035 -0.013
0200AJ7001 100 ° 25 O
-0.035 -0.013
0400AJ1001 0 0
—0.035 -0.013
0400AJ301 100 ° 0
-0.035 -0.013
0400AJCOM 1s ° 0
-0.035 -0.016
0400AJ701 115 °© 0
-0.035 -0.016
0800AJ101 100 ° 0
-0.035 -0.013
080IOAJ3O 1s ©° 0
-0.035 -0.016
osOOAJCO1 140 ° 0
—0.040 -0.016
0800AJ701 140 ° 40 °
—0.040 -0.016
1500AJ101 1s ° 0
-0.035 -0.016
1500AJ301 140 ° 0
—0.040 -0.016
1500AJCO1 165 ° 45 0
—0.040 -0.016
1500AJ701 165 ° 0
—0.040 -0.016




3.13 Dimensional Drawings of SGMPH Servomotors (3000 min™")

3.13.4 SGMPH Servomotors (3000 min'1) With Standard Backlash Gears and Brakes

ilg%dze;ecable 96 300 +30 i Encoder plug
| ShaftEnd |
! w I
Evcy
- T
0.04 | I S !
$0.05
L aLc
Ln#_’? ‘ ‘
o} Q —
=0, ES
LT TR
i SRl RN 2
M/ \Holding brake (de-energizing operation) Rotating sect:«)-n¢LZ Tap x Depth
Power supply: 90 VDC or 24 VDC (Hatching section) (See the following table.)
Units: mm
Model Gear
SGMPH- Ratio L LL LM [LR|{LE|(LG| B |LD|LB|L1|[L2]L3|] Q[QK| S V4
0100AJ100 1/5 206 146 | 92.5 | 60 4 57 | 63 65 30 30 | 14.5] 28 25 16
0100AJ30O0 3/31 206 146 | 92.5 | 60 4 9 57 | 63 65 30 30 | 14.5] 28 25 16
o1O0OAJCOO | 1/21 | 2245|1505 102 74 4 10 | 69 83 85 36 38 119.5] 36 32 20
0100AJ70O0O 1/33 1224.5]150.5| 102 74 4 10 | 69 83 85 36 38 119.5] 36 32 | 20
0200AJ100 1/5 232 158 [107.6 | 74 4 10 | 69 | 83 85 36 38 119.5] 36 32 | 20
0200AJ300 3/31 232 158 [107.6 | 74 4 10 | 69 | 83 85 36 38 119.5] 36 32 | 20 18
o200AJCOO | 1/21 |252.5(168.5(118.1 | 84 4 12 82 | 98 | 100 | 40 44 23 42 36 | 25
0200AJ700 1/33 1252.5]168.5|118.1 | 84 4 12 82 | 98 | 100 | 40 44 | 23 42 36 | 25
0400AJ100 1/5 252 178 [ 127.6 | 74 4 10 | 69 | 83 85 36 38 |19.5] 36 32 | 20
0400AJ30O0 3/31 |272.5]188.5(138.1 84 4 12 82 | 98 [ 100 | 40 44 23 42 36 | 25
o400AJCOO| 1/21 |300.5(195.5(245.1 | 105 5 13 93 | 112 [ 115 | 45 60 [26.5] 58 50 | 32
0400AJ70O0 1/33 1300.5] 195.5]245.1 | 105 5 13 93 | 112 [ 115 | 45 60 [26.5] 58 50 32
08O00AJ10OO 1/5 274 190 |[136.7| 84 4 12 82 | 98 [ 100 | 40 44 23 42 36 | 25
080O00OAJ3OO 3/31 302 197 | 143.7 | 105 5 13 93 [ 112 | 115 | 45 60 [26.5] 58 50 32
ogsOOAJCOO| 1/21 315 208 | 154.7 107 | 10 15 | 107 [ 134 | 140 | 44 63 42 60 | 45 40
08O0OAJ7OO 1/33 315 208 | 154.7( 107 | 10 15 | 107 [ 134 | 140 | 44 63 42 60 | 45 40 28
1500AJ100 1/5 330 225 [171.7 ] 105 5 13 93 [ 112 | 115 | 45 60 [26.5] 58 50 | 32
1500AJ300 1/11 343 236 (18271107 | 10 15 [ 107 | 134 | 140 | 44 63 42 60 | 45 40
1500AJCO0O| 1/21 359 242 | 188.7 | 117 | 17 16 | 135 163 | 165 | 53 64 51 60 | 45 45
1500AJ700 1/33 359 242 | 188.7 | 117 | 17 16 | 135 [ 163 | 165 | 53 64 51 60 | 45 45

INE O 1. The dimensions for L and LL of a servomotor incorporating an encoder with super-capacitor (model: SGMPH-O0O04)
%

are as shown below.
SGMPH-01, 02, and 04: L-dimension + 6.4 mm, LL-dimension +6.4 mm
SGMPH-08 and 15: L-dimension + 6.0 mm, LL-dimension +6.0 mm

2. The working point of the SGMPH servomotor radial load is at the position of minus 5 mm from the shaft end.
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3 Servomotor Specifications and Dimensional Drawings

3.13.4 SGMPH Servomotors (3000 min'1) With Standard Backlash Gears and Brakes

Units: mm
Model Gear Approx. Alplgé?;le Al'll'?lv::st,)tle
SGMPH- Ratio LC | LA| LF | LZ | LH | TapxDepth | U w T Migss Load Load
N N

0o100AJ100 1/5 70 80 | 12.5( 6.6 | 10.55 M4 x 8L 3 5 5 1.8 175
0100AJ300O | 3/31 | 70 | 80 [12.5] 6.6 [10.55| M4 X 3L 3 5 5 1.8 215 145
o1OO0AJcOO | 121 | 90 [ 105 [ 125 9 [10.55] M5X10L | 3.5 6 6 2.8 455
0100AJ70O0 1/33 90 | 105 | 12.5( 9 10.55| M5 X 10L 3.5 6 6 2.8 480 235
0200AJ100 1/5 90 [ 105|119 9 | 825 M5x10L | 3.5 6 6 34 275
0200AJ300 | 3/31 | 90 [ 105 [11.9| 9 [ 825 | M5X10L | 3.5 6 6 34 360 235
0200AJCOO | 1/21 | 105 | 120 | 119 9 8.25 M6 X 12L 4 8 7 5.2 585
0200AJ700 | 1/33 | 105 [ 120 [11.9| 9 | 825 | Mé6X 12L 4 8 7 52 635 290
0400AJ100 1/5 90 [ 105|119 9 | 825 M5xI10L | 3.5 6 6 4.6 275 235
0400AJ30O0 | 3/31 | 105 | 120 | 119 9 8.25 M6 X 12L 4 8 7 5.6 460 290
o4O00AJCOO | 1/21 | 120 [ 120 [ 11.9| 11 | 825 | M8 X 16L 5 10 8 7.4 655
0400AJ700 | 1/33 | 120 [ 105 [ 11.9| 11 | 825 | M8X 16L 5 10 8 7.4 755 310
08O00AJ10OO 1/5 105 | 120 [ 12.8| 9 10.5 M6 X 12L 4 8 7 9.0 355 290
080O00AJ3OO | 3/31 | 120 | 135 [ 12.8| 11 | 10.5 | M8 X 16L 5 10 8 10.5 525 310
osOOAJcOO | 1721 | 145 [ 135 (128 14 [ 10.5 | MIOX20L | 5 12 8 15.7 1070
080O00AJ70OIO 1/33 | 145 | 120 | 12.8 | 14 | 10.5 | M10 X 20L 5 12 8 15.7 1210 490
1500AJ100 /5 [ 120 | 135|128 11 | 10.5 [ M8Xx 16L 5 10 8 12.9 400 310
1500AJ300 | 1/11 | 145 | 165 12.8] 14 | 10.5 | M10X20L | 5 12 8 18.1 860 490
1500AJcOO | 1/21 | 170 | 190 [ 12.8( 14 | 10.5 [ M10X20L | 5.5 14 9 23.1
1500AJ700 | 1/33 | 170 | 190 | 12.8 | 14 | 10.5 | M10X20L | 5.5 | 14 9 23.1 1690 880




3.13

Dimensional Drawings of SGMPH Servomotors (3000 min™")

» Dimensional Tolerances

Units: mm
Model Flange Face Dimensions Shaft-end Dimensions
SGMPH- LB S
0100AJ100 65 ° 0
-0.030 -0.018
0100AJ300 65 ° 16 °
-0.030 -0.018
o100AJCOO g5 ¢ 0
—0.035 -0.021
0100AJ7O0 g5 ¢ 0
—0.035 -0.021
0200AJ100 0 0
-0.035 -0.021
0200AJ300 gs O 20 °
-0.035 -0.021
0200AJCOO 100 ° 0
—0.035 -0.021
0200AJ700 100 ° 25 ¢
—0.035 -0.021
0400AJ100 gs ¢ 0
—0.035 -0.021
0400AJ300 100 ° 0
—0.035 -0.021
0400AJCOO 115 ° 3 0
—0.035 -0.025
0400AJ700 115 ° 0
—0.035 -0.025
08O00AJ100 100 ° 0
—0.035 -0.021
0800AJ3OO 0 3 0
—0.035 -0.025
osOOAJCOO 140 ° 0
—0.040 -0.025
08OOAJ7OO 140 ° 40 °
—0.040 -0.025
1500AJ100 0 3 0
—0.035 -0.025
1500AJ300 140 ° 0
—0.040 -0.025
1500AJcO0 165 ° 45 ¢
—0.040 -0.025
1500AJ7000 165 ° 0
—0.040 -0.025
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3 Servomotor Specifications and Dimensional Drawings

3.13.5 SGMPH Servomotors (3000 min'1) With Low-backlash Gears

3.13.5 SGMPH Servomotors (3000 min'1) With Low-backlash Gears

300 +30 \ _ Encoder plug

Encoder cable ¢6

UL20276
[ |
} Shaft End !
o | |
| W |
! |
300 +30 | DL - |
! |
! A |
L ! AN !
\ ~1 0.04 ] | |
| LL LR A o |
LM 1,12 |
LF 0.05 |A
ST 6l 9035 [A]
w l;éﬂl L‘E
o ¢/Z ‘
in MRS g e
.QK
=
RIBRIESIIE ZZRte
0 N
T 2—
w Rotating section 4-4L7 Ta
- - - p x Depth
(Hatching section) (See the following table.)
Units: mm
Model Gear

SGMPH- Ratio L LL LM [ LR|LE|LG| B |LD|LB|LT|L2|[L3]|] Q |[QK]| S 4

0100AH101 1/5 168 | 108 | 88.5 [ 60 8 9 | 40 | 645 65 | 30 | 30 | 21 | 28 | 25 | 16
0100AHBO1 | 1/11 168 | 108 | 88.5 [ 60 8 9 | 40 | 645 65 | 30 | 30 | 21 | 28 | 25 | 16
o1O00AHCO1 | 1/21 191 117 1 975 | 74 | 75| 10 | 59 | 84 | 85 | 36 | 38 | 26 | 36 | 32 | 20
0100AH70O1 1/33 191 | 117 | 975 | 74 [ 75| 10 | 59 | 84 | 85 | 36 [ 38 | 26 | 36 | 32 | 20
0200AH101 1/5 197 | 123 (1041 74 [ 75| 10 | 59 | 84 [ 8 | 36 | 38 | 26 | 36 | 32 | 20 | 18
0200AHBO1 | 1/11 197 | 123 (1041 74 [ 75 10 | 59 | 84 [ 85 [ 36 | 38 | 26 | 36 | 32 | 20)
0200AHCO1 | 1/21 215 | 131 | 1121 84 [ 12 [ 12 | 59 | 96 [ 100 | 40 [ 44 | 29 | 42 [ 36 | 25
0200AH70O1 1/33 215 | 131 | 1121 84 [ 12 [ 12 | 59 | 96 [ 100 | 40 [ 44 | 29 | 42 [ 36 | 25
0400AH1O1 1/5 217 | 143 | 1241 | 74 [ 75| 10 | 59 | 84 | 85 [ 36 [ 38 | 26 | 36 | 32 | 20

0400AHBO1 | 1/11 235 | 151 |132.1| 84 [ 12 [ 12 | 59 | 96 [ 100 | 40 [ 44 | 29 | 42 [ 36 | 25
o400AHCO1 | 1/21 263 | 158 |139.1 105 | 14 | 13 | 59 | 112 | 115 | 45 [ 60 | 33 | 58 [ 50 | 32 [ 18
0400AH7O1 1/33 264 | 159 |140.1 | 105 [12.5( 13 | 84 | 114 | 115 | 45 [ 60 | 33 | 58 [ 50 | 32

08O00OAH1O1 1/5 123451505 (1307 84 | 12 | 12 | 59 | 96 [ 100 | 40 | 44 | 29 | 42 | 36 | 25
080O00AHBOM | 1/11 |263.5(158.5(138.7| 105 | 14 | 13 | 59 [ 112 | 115] 45 | 60 | 33 [ 58 | 50 [ 32
08OOAHCOM | 1721 |316.5]|1745| 1547|142 10 | 15 | 84 | 134|140 | 57 [ 85 | 40 | 82 [ 70 | 40
08O00OAH7O1 1/33 (316517451547 142 | 10 | 15 | 84 (134|140 | 57 | 8 | 40 | 82 | 70 | 40
1500AH101 1/5 1291.5|186.5(166.7 | 105 | 12.5]| 13 | 84 [ 114 [ 115] 45 | 60 | 33 [ 58 | 50 | 32
1500AHBO1 | 1/11 | 3445120251827 142 10 [ 15 | 84 | 134|140 | 57 | 8 | 40 | 8 [ 70 [ 40
1500AGCO1 | 1/21 |364.5]1208.5]188.7| 156 16 [ 16 | 135|163 |165| 70 [ 8 | 51 | 82 [ 70 | 45
1500AG70O1 | 1/33 |364.5]208.5]188.7| 156 16 [ 16 | 135|163 |165| 70 [ 8 | 51 | 8 [ 70 | 45

28

} 1. The dimensions for L and LL of a servomotor incorporating an encoder with super-capacitor (model: SGMPH-OOO4)
% are as shown below.
SGMPH-01, 02, and 04: L-dimension + 6.4 mm, LL-dimension +6.4 mm
SGMPH-08 and 15: L-dimension + 6.0 mm, LL-dimension +6.0 mm

2. The working point of the SGMPH servomotor radial load is at the position of minus 5 mm from the shaft end.
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3.13 Dimensional Drawings of SGMPH Servomotors (3000 min™")

Units: mm
Model Gear Approx. Al:;);l\:;:le Al'll'%v:jsbtle
SGMPH- | Ratio| “C | WA | L2 | LF | LH | TapxDepth | U | W | T legs Load Load
N N

0100AH101 1/5 70 80 | 6.6 | 12.5 ] 10.5 M4 x 8L 3 5 5 1.5 167 147
0100AHBO1 | 1/11 | 70 80 | 6.6 | 12.5 | 10.5 M4 x 8L 3 5 5 1.5 216
0100AHCO1 | 1/21 | 90 | 105 9 12.5 | 10.5 M5 x 10L 3.5 6 6 3.0 392 935
0100AH70O1 | 1/33 | 90 | 105 9 12.5 [ 10.5 | M5 x10L 3.5 6 6 3.0 431
0200AH101 1/5 90 | 105 9 11.9 | 8.5 MS5 x 10L 3.5 6 6 3.5 245 235
0200AHBO1 | 1/11 | 90 | 105 9 11.9 | 85 MS5 x 10L 3.5 6 6 3.8 323
0200AHCO1 | 1/21 | 105 | 120 9 11.9 | 8.5 M6 x 12L 4 8 7 4.1 549 204
0200AH70O1 | 1/33 | 105 | 120 9 11.9 | 8.5 M6 x 12L 4 8 7 4.1 608
0400AH101 1/5 90 | 105 9 119 | 85 M5 x 10L 3.5 6 6 4.2 245 235
0400AHBO1 | 1/11 | 105 | 120 9 11.9 | 85 M6 x 12L 4 8 7 4.8 441 294
0400AHCO | 1/21 | 120 | 135 | 11 11.9 | 8.5 MS8 x 16L 5 10 8 5.2 568 1314
0400AH70O1 | 1/33 | 120 | 135 | 11 11.9 | 8.5 MS8 x 16L 5 10 8 7.7 657
08O00O0AH10O1 1/5 105 | 120 9 12.8 | 10.5 M6 x 12L 4 8 7 6.9 343 294
osOOAHBOM | 1/11 | 120 | 135 11 | 12.8 | 10.5 M8 x 16L 5 10 8 8.0 451 314
osOOAHCO1 | 1/21 | 145 | 165 | 14 | 12.8 | 10.5 | M10 x 20L 5 12 8 11.0 813 490
osOOAH7O1 | 1/33 | 145 | 165 | 14 [ 12.8 | 10.5 | M10x20L 5 12 8 11.0 921
1500AH101 1/5 120 | 135 ] 11 12.8 | 10.5 M8 x 16L 5 10 8 11.6 353 314
1500AHBO1 | 1/11 | 145 | 165 | 14 | 12.8 [ 10.5 | M10 x 20L 5 12 8 13.7 647
1500AGCO1 | 1/21 | 170 | 190 | 14 | 12.8 [ 10.5 | M10x20L | 5.5 | 14 9 23.6 1250 882
1500AG701 | 1/33 | 170 | 190 | 14 | 12.8 | 10.5 [ M10x20L | 55 | 14 9 23.6
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3 Servomotor Specifications and Dimensional Drawings

3.13.5 SGMPH Servomotors (3000 min'1) With Low-backlash Gears

« Dimensional Tolerances

Units: mm
Model Flange Face Dimensions Shaft-end Dimensions
SGMPH- LB S
0100AH101 0 0
-0.030 -0.018
0100AHBO1 0 16 °
-0.030 -0.018
0100AHCO 0 0
—0.035 -0.021
0100AH701 0 0
—0.035 —0.021
0200AH101 g5 © 0
-0.035 —0.021
0200AHBO1 0 20 °
-0.035 -0.021
0200AHCO1 100 ©° 0
-0.035 —0.021
0200AH70O1 100 ° 25 O
-0.035 -0.021
0400AH101 0 0
—0.035 —0.021
040CJAHBLIA 100 ° 0
-0.035 -0.021
0400AHCO 0 3 0
-0.035 -0.025
04000AH701 15 °© 0
-0.035 —0.025
080000AH101 100 ° 0
-0.035 —0.021
08O00AHBO1 0 32 0
-0.035 —0.025
08OOAHCO1 140 ° 0
—0.040 —0.025
08O00AH7O1 140 ° 40 °
—0.040 -0.025
1500AH101 0 3 0
-0.035 -0.025
1500AHBO1 140 ° 0
—0.040 -0.025
1500AGCO1 165 ° 45 0
—0.040 -0.025
1500AG701 165 ° 0
—0.040 -0.025




3.14 Dimensional Drawing of Output Shafts With Oil Seals for SGMAH and SGMPH Servomotors

3.14 Dimensional Drawing of Output Shafts With Oil Seals for
SGMAH and SGMPH Servomotors

3.14.1 SGMAH Servomotors

3.14.2

For the SGMAH and SGMPH servomotors with oil seals, the external dimensions of output shafts differ as
shown below.

Model SGMAH-A3, A5, 01 SGMAH-02, 04 SGMAH-08
Capacity 30W,50W, 100 W 200, 400 W 750 W
. LO 7.5 10 11
Dimen- 28 43 66
sions of Do ¢ ¢ ¢
Output QK 14 14 25
Shaft 0 0 0
mm LB 030 4 2 050 4 025 970 030
LO
| QK il
Dimensional
Drawing R I I N O m
Al a
Qil Seal
SGMPH Servomotors
Model SGMPH-01 SGMPH-02, 04 SGMPH-08 SGMPH-15
Capacity 100 W 200 W, 400 W 750 W 1500 W
. LO 7 10 10.5 10.5
Dimen-
sions of | PO 039 49 $77 077
Output | QK 14 16 22 22
Shaft 0 0 0 0
mm LB 030 4 025 $70_4 030 O110 4 55 0110 4 35
LO
) QK
Dimensional
Draving —t-Hte=9 =
i
-1 AN Y
Qil Seal
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3 Servomotor Specifications and Dimensional Drawings

3.15.1 SGMGH Servomotors (1500 min'1) Without Gears and Brakes

3.15 Dimensional Drawings of SGMGH Servomotors (1500 min'1)

3.15.1 SGMGH Servomotors (1500 min'1) Without Gears and Brakes

Models with oil seals are of the same configuration.

L
- LL LP; * For 1AO00A to 1ECICA only
: Shaft End |
LG, 1.LE iSGMGH—OSEIEIAto 1300A, SGMGH-2000A to 7500A i
| 1AADA, 1EADA |
2 ! LR LR !
T : LE LE :
S| —HI==—F - ! LEA |
= L |OLF1y LF2-3 |
DTS % || ! 0 —| 1
< | - - j - Q‘P |
| RSP | R - | P Lo a |
i L I
- - : ®, & !
KB2 | Q ‘ Q |
Note: For the specifications of the other shaft ends, referto
* For 5500A to 1EOIDA only 3.20 Shaft End Specifications for SGMGH, SGMSH and SGMDH
Servomotors.
Units: mm
Model Shaft-end Dimensions | Approx.| Allowable | Allowable
SGMGH- L|{LL| LM |LR]| LT |KB1|KB2| IE | KL1 S S1 Mass Radial Thrust
Q kg | LoadN | LoadN
05A0A21 | 196 | 138 | 92 58 | 46 | 65 117 - 109 1970%13 30 40 5.5 490 98
0
09AOIA21 219|161 | 115 | 58 | 46 | 88 | 140 | - [ 109 1970 o1 30 | 40 7.6 490 98
13A0A21 | 243 [ 185 139 | 58 | 46 | 112 | 164 - 109 70?)13 30 40 9.6 686 343
20A00A21 [245|166| 119 | 79 | 47 | 89 | 144 | - | 140 35*0(-)0‘ 45 | 76 14 1176 490
+
30A00A21 271192 145 | 79 | 47 | 115 | 170 | - | 140 | 35 0(')01 45 | 76 18 1470 490
44A00A21 | 305|226 179 | 79 | 47 | 149 | 204 | - | 140 35+0601 45 | 76 23 1470 490
55A0A21 [ 3731260 213 (113 | 47 | 174 | 238 | 123 | 150 70%16 45 110 30 1764 588
75A0A21 | 447 | 334 | 287 | 113 | 47 | 248 | 312 | 123 | 150 70(())16 45 110 40 1764 588
1AAOA21 | 454 [ 338 | 291 | 116 | 47 | 251 | 316 | 142 | 168 70%16 45 110 57.5 1764 588
+0.030
1EAOA21 | 573 (457 | 409 | 116 | 48 | 343 | 435 | 150 | 168 55+0 011 65 110 86 4998 2156
Units: mm
Model Flange Face Dimensions
SGMGH- LA LB LC LE LF1 LF2 LG LH LJ1 LJ2 LZ
05ACIA21 145 | 10 B 130 | 6 6 - 12 | 165 | 45 - 9
09ADIA21 145 | 110 O 130 |6 6 - 12 | 165 | 45 - 9
13A0A21 145 11070%35 130 6 6 - 12 165 45 - 9
20A0OA21 200 114.370%25 180 3.2 3 0.5 18 230 76 62 13.5




3.15 Dimensional Drawings of SGMGH Servomotors (1500 min™")

Units: mm  (Cont'd)

Model Flange Face Dimensions

SGMGH- [ LA LB LC | LE JLF1 JLFR2] LG | LH | LA | Ll2 | LzZ
30AIA21 200 | 1143 0 | 180 | 32 3 05 | 18 | 230 | 76 | 62 | 135
44ATIA21 200 | 1143 0 | 180 | 32 3 05 | 18 | 230 | 76 | 62 | 135
55ACIA21 200 | 1143 0 | 180 | 32 3 05 | 18 | 230 | 76 | 6 | 135
75A00A21 200 | 1143 0 | 180 | 32 3 05 | 18 | 230 | 76 | 62 | 135
1AADIA21 235 | 200 ° | 220 | 4 4 - 18 | 270 | 62 - | 13s
1EADA21 235 | 200 ° | 220 | 4 4 - 20 | 270 | 85 - | 135

* Cable Specifications for Detector Connectors
(17-bit Encoder)

With an Absolute Encoder

Receptacle: MS3102A20-29P
Applicable plug (purchased by the customer)
Plug: MS3108B20-29S

Cable clamp: MS3057-12A

» Cable Specifications for Servomotor

Connectors

With an Incremental Encoder

Phase U

Phase V

Phase W

O |0 >

FG
(Frame ground)

FG (Frame ground)

FG (Frame ground)

A - K - A - K -
B - L - B - L -
C DATA+ M - C DATA+ M -
D DATA- N - D DATA- N -
E - P - E - P -
F - R - F - R -
G oV S BATT- G oV S -
H +5VDC T BATT+ H +5VDC T -
J J

Servomotor Specifications and Dimensional Drawings

3-81



3 Servomotor Specifications and Dimensional Drawings

3.15.2 SGMGH Servomotors (1500 min'1) 200-V Specifications Without Gears and With Brakes

3.15.2 SGMGH Servomotors (1500 min'1) 200-V Specifications Without Gears and
With Brakes

(1) 450 W to 4.4 kKW

Models with oil seals are of the same configuration.

< L N

LL >t LR, | Shaft End |
1]0.04 | SGMGH-05000A to -130I0A, 1
| PRI TH YT SGMGH-20000A to 75000A |
[©]40.04 ! LR LR > |
I
1 [LE s« LE 1
b 1 ‘
o ” m LG LF2 LF |
S L = [ = hy |
. : % 43 = CER
L4l 5T 4

I A
/? |
| ’Q ‘ & !

I
; . Q

: DE— J

Note: For the specifications of the other shaft ends, refer to
3.20 Shaft End Specifications for SGMGH, SGMSH and SGMDH
Servomotors.

* Cable Specifications for Servomotor Connectors

A | Phase U E |Brake terminal
B | Phase V F |Brake terminal
C | Phase W G -
D | FG (Frame ground) - -
Units: mm
Shaft-end Dimensions | Approx.| Allowable | Allowable
S'\C";K/‘Ijg"_'_ L|Lw|{w]|Lr]|LT K18 KZB KL1 ] Mass | Radial Thrust
S 11 Q kg | Load N | LoadN
05A0A200 [ 234 | 176 | 130 | 58 | 46 | 56 | 154|120 1970‘(’)13 30 | 40 75 490 98
09A00A200 [ 257|199 | 153 | 58 | 46 | 79 [ 177 | 120 170‘(’)13 30 | 40 9.6 490 98
13A00A200 | 281 | 223 [ 177 | 58 | 46 | 103 [ 201 | 120 22_0?)13 30 | 40 12 686 343
20A00A200 | 296 | 217|169 | 79 | 48 | 79 | 195 | 146 35+0601 45 | 76 19 1176 490
30A00A200 | 322 | 243 | 195 | 79 | 48 | 105 | 221 | 146 35*0(-)0‘ 45 | 76 | 235 1470 490
44A00A200 | 356 [ 2771229 | 79 | 48 | 139|255 | 146 35*0(-)0‘ 45 | 76 | 285 1470 490
Units: mm
Model Flange Face Dimensions
SGMGH- LA LB LC LE LF1 | LF2 LG LH LJ1 LJ2 LZ
05A0A200 | 145 110 0((’)35 130 6 6 . 12 165 45 - 9
09A0A200 | 145 110 0‘())35 130 6 6 - 12 165 45 - 9
13A0A200 | 145 110 0(())35 130 6 6 . 12 165 45 - 9
20A00A20 | 200 114.3 0%25 180 3.2 3 0.5 18 230 76 62 13.5
30A0A20 | 200 114.3 0‘(’)25 180 32 3 0.5 18 230 76 62 13.5
44A0A20 | 200 1143 0‘(’)25 180 32 3 0.5 18 230 76 62 13.5
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3.15 Dimensional Drawings of SGMGH Servomotors (1500 min™")

(2) 5.5kW to 15kW

Models with oil seals are of the same configuration.

* For 1A0OOA to 1EOOA only

LL LR
1004 [A]
LT LM 11006
LE
LGl
m 9| ©]$0.04 | A
g | ]
D:ggif |
X ¥
5 #@@ @
KB1
KB3 Note: For the specifications of the other shaft ends, refer to
KB2 3.20 Shaft End Specifications for SGMGH, SGMSH
and SGMDH Servomotors.
* Cable Specifications for Servomotor * Cable Specifications for Brake
Connectors Connectors
A | Phase U A | Brake terminal
B | Phase V B | Brake terminal
C |Phase W C -
D |FG (Frame ground)
Units: mm
Model Shaft-end Approx.
ode L LL LM LR LT | KB1 | KB2 | KB3 IE KL1 | KL3 Dimensions Mass
SGMGH-
S S1 kg
55A0A20 | 424 311 263 113 48 174 | 289 231 123 150 123 70?)16 45 35
75A0A20 | 498 385 337 113 48 248 363 305 123 150 123 70%16 45 45.5
1AAOA20 | 499 383 340 116 43 258 362 315 142 168 142 42 0%16 45 65
+0.030
1EAOA20 | 635 519 471 116 48 343 497 | 415 150 168 142 5+70011 65 100
Units: mm
Model Flange Face Dimensions Allowable Allowable
SGMGH- LA LB LC LE | LF1 | LF2 | LG LH | LJ1 | LJ2 | Radial Load N | Thrust Load N
55A0A20 | 200 114-370%25 180 | 32 | 3 05 | 18 [ 230 | 76 | 62 1764 588
75A0A20 200 4-370(())25 180 3.2 3 0.5 18 230 76 62 1764 588
1AAOA20 | 235 20070((’)46 220 | 4 4 - 18 | 270 | 62 —~ 1764 588
0
1EAOA2O | 235 | 200 | 220 | 4 4 - 20 | 270 | 85 - 4998 2156

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

3.15.3 SGMGH Servomotors (1500 min'1) With Standard Backlash Gears and Without Brakes (Foot-mounted Type)

3.15.3 SGMGH Servomotors (1500 min'1) With Standard Backlash Gears and With-
out Brakes (Foot-mounted Type)

(1) Grease Lubricating Type

L

LL R
LT,, LM
KB2,|
KB1 B N el
1 | g 7@ 3 Shaft End
22 ] i " % T Tap x Depth
[ee) H |
; B = - < (j | #: tolftl)ew)in(geg
— ! anle.
=| 2 2y
,7[,, O o !
[ T ] e e e e e e e e — - —
\ JIxc ‘ K
X 4-pZ Mountin% E E
hodl)es 4—7\/4'—’,
Units: mm
Shaft Center
Model Gear N Allowable
SGMGH- Gear Model Ratio L LL LM LT | KB1 | KB2 | KL1 R A B C Radial Load
N
05POAEA6 |CNHX-6090| 1/6 380 | 138 | 94 44 73 21 109 | 242 | 209 | 152 | 100 2830
05POAEB6 |CNHX-6090| 1/11 380 | 138 | 94 44 73 21 109 | 242 | 209 | 152 | 100 3340
05POAEC6 |CNHX-6100| 1/21 394 | 138 | 94 44 73 21 109 | 256 | 209 | 152 | 100 5400
05POAE76 [CNHX-6100| 1/29 394 138 94 44 73 21 109 | 256 | 209 152 100 5400
09POAEA6 |CNHX-6100 1/6 417 161 117 44 73 21 109 | 256 | 209 152 100 4110
09POAEBG6 |CNHX-6100| 1/11 417 | 161 | 117 | 44 73 21 109 | 256 | 209 | 152 | 100 5220
09POAEC6 |CNHX-6120| 1/21 449 | 161 | 117 | 44 73 21 109 | 288 | 257 | 204 | 120 8240
09POAE76 [CNHX-6120| 1/29 449 161 117 44 73 21 109 | 288 | 257 | 204 120 8980
13POAEAG [CNHX-6100| 1/6 441 | 185 | 141 44 73 21 109 | 256 | 209 | 152 | 100 4090
13POAEB6 |CNHX-6120| 1/11 473 | 185 | 141 44 73 21 109 | 288 | 257 | 204 | 120 6650
13POAEC6 |CNHX-6125| 1/21 473 | 185 | 141 44 73 21 109 | 288 | 257 | 204 | 120 8190
20POAEA6 |CNHX-6120 1/6 477 166 121 45 77 22 140 | 311 260 | 204 120 5220
20POAEBG6 [CNHX-6125( 1/11 477 166 121 45 77 22 140 | 311 260 | 204 120 6620
30POAEAG |CNHX-6120| 1/6 503 | 192 | 147 | 45 77 22 140 | 311 | 260 | 204 | 120 5180
30POAEB6 |CNHX-6125( 1/11 503 | 192 | 147 | 45 77 22 140 | 311 | 260 | 204 | 120 6560

0
* The tolerances for all models are o5 .



3.15 Dimensional Drawings of SGMGH Servomotors (1500 min™")

Foot-mounted Dimensions Shaft-end Dimensions
Model Gear mm mm A’\rjlprox.
. ass
SGMGH- Ratio
ElrFlce|k|{M|N|IxR|xc| z|alak|s|T|u|w]| X | kg
Depth
O5PCIAEA6 | 1/6 | 75 | 90 | 12 | 65 | 180 [ 135] 45 | 60 | 11 | 35 |32 | 28| 7 | 4 | 8 | M8x20| 207
05PCIAEB6 | 1/11 | 75 | 90 | 12 | 65 | 180 [ 135] 45 | 60 | 11 | 35 |32 | 28 | 7 | 4 | 8 | M8x20| 207
05PCIAEC6 | 1721 | 75 | 90 | 12 | 40 | 180 [135] 45 | 60 | 11 | 35 |32 | 28 | 7 | 4 | 8 | M8x20| 227
05PCIAE76 | 1729 | 75 | 90 | 12 | 40 | 180 [ 135] 45 | 60 | 11 | 35 | 32 | 28 | 7 | 4 | 8 | M8x20 | 227
09PCIAEA6 | 1/6 | 75 | 90 | 12 | 40 | 180 [135] 45 | 60 | 11 | 35 |32 | 28| 7 | 4 | 8 |M8x20| 246
09PCIAEB6 | 1/11 | 75 | 90 | 12 | 40 | 180 [135] 45 | 60 | 11 | 35 |32 | 28 | 7 | 4 | 8 | M8x20| 246
09PCIAECGH | 1721 | 95 | 115] 15 | 55 | 230 [155]| 62 | 82 | 14 | 55 | 50 | 38 | 8 | 5 | 10 | M&8x20 | 346
09PCIAET76 | 1729 | 95 | 115] 15 | 55 | 230 [ 155]| 62 | 82 | 14 | 55 | 50 | 38 | 8 | 5 | 10 | M8x20 | 346
13POOAEA6 | 1/6 | 75 | 90 | 12 | 40 | 180 |[135| 45 | 60 | 11 |35 | 32 [ 28| 7 | 4 | 8 |M8x20| 266
13POAEB6 | /11 | 95 |115] 15 | 55 |230|155] 62 | 82 | 14 | 55 | 50 | 38 | 8 | 5 | 10 | M8x20 | 366
13POAEC6 | 1/21 | 95 [115] 15 | 55 |230[155] 62 | 82 | 14 | 55 | 50 | 38 | 8 | 5 | 10 | M8x20 | 366
20PCIAEA6 | 1/6 | 95 [ 115 15 | 55 | 230155 62 | 82 | 14 | 55 | 50 | 38 | 8 | 5 | 10 | M8x20| 43
20PCIAEB6 | 1/11 | 95 | 115 15 | 55 |230 | 155]| 62 | 82 | 14 | 55 | 50 | 38| 8 | 5 | 10 [ M8x20| 43
30PCIAEA6 | 1/6 | 95 | 115] 15 | 55 |230 | 155]| 62 | 82 | 14 | 55 | 50 | 38 | 8 | 5 | 10 [ M8x20| 47
30PCIAEBG | 1/11 | 95 | 115] 15 | 55 |230 [ 155] 62 | 82 | 14 | 55 | 50 | 38 | 8 | 5 | 10 [ M8x20| 47
Dimensional Tolerances
Units: mm
Model Shaft-end Dimensions
SGMGH- S
05PLIAEA6 0
-0.013
05PCIAEB6 0
-0.013
05POAEC6 0
-0.013
05POIAET76 0
-0.013
09PLIAEAG 28 ¢
-0.013
09PCIAEB6 0
-0.013
09PLIAEC6 38 O
-0.016
09PLIAE76 3g 0
-0.016
13POAEAG 28 ©
-0.013
13POAEBG 38 0
-0.016
13POIAECSG 3g 0
-0.016
20PLIAEAG 38 O
-0.016
20PCIAEB6 3g ¢
-0.016
30PIAEAG 38 O
-0.016
30PLIAEB6 38 0
-0.016
. L
INFO Lubrication
Z * QGrease lubricating type (frame numbers: 6090 to 6125)

Since grease has been filled prior to shipment, the servomotors can be used without replenishing grease.
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3 Servomotor Specifications and Dimensional Drawings

3.15.3 SGMGH Servomotors (1500 min'1) With Standard Backlash Gears and Without Brakes (Foot-mounted Type)

(2) Qil Lubricating Type

L

LL

)

LM

Qil filler plug

KB2' Qil drain plug . ‘
KBA1 ‘ | Shaft End |
A '/o 1@__ <§_K> © | |
2loo E?‘i‘ 1 @ ! Tee TapxDepth '
XJOOT — _ 3%1, %ﬂ 3 #: oI?oewinZ 3
% | ﬁ) ‘ = U%%§tab|e.) ‘
-\O - ) (D: TR ;
‘ ‘ FE L. IXC
l N M XR
4xdZ Mounting holes
Units: mm
Shaft
Model Gear Center
Gear Model - L LL LM LT | KB1 | KB2 | KL1 R A1 B Cc*2 | Allowable
SGMGH- Ratio Radial Load
N
13POAE76 |CHHX-6130| 1/29 532 | 185 | 141 44 73 21 109 | 347 | 300 | 246 | 150 10500
20POAEC6 [ CHHX-6130| 1/21 536 | 166 | 121 45 77 22 140 | 370 | 300 | 246 | 150 9510
20POAE76 |CHHX-6135| 1/29 536 | 166 | 121 45 77 22 140 | 370 | 300 | 246 | 150 10400
30POAEC6 | CHHX-6140| 1/21 582 | 192 | 147 | 45 77 22 140 | 390 | 300 | 246 | 150 13900
30POAE76 | CHHJ-6160 | 1/29 687 | 192 | 147 | 45 77 22 140 | 495 | 367 | 318 | 160 17900
44POAEA6 | CHHX-6130| 1/6 596 | 226 | 181 45 77 22 140 | 370 | 300 | 246 | 150 6030
44POAEB6 | CHHX-6135| 1/11 596 | 226 | 181 45 77 22 140 | 370 | 300 | 246 | 150 7660
44POAEC6 | CHHJ-6160 | 1/21 721 | 226 | 181 45 77 22 140 | 495 | 367 | 318 | 160 16300
44POAE76 | CHHJ-6170 | 1/29 | 785 | 226 [ 181 45 77 22 140 | 559 | 429 | 363 | 200 20100
55POAEA6 | CHHX-6135| 1/6 664 | 260 | 215 45 86 22 150 | 404 | 300 | 246 | 150 5990
55POAEB6 | CHHX-6140| 1/11 684 | 260 | 215 | 45 86 22 150 [ 424 | 300 | 246 | 150 11500
55POAEC6 | CHHJ-6170 | 1/21 853 | 260 [ 215 | 45 86 22 150 | 593 | 429 | 363 | 200 18300
55POAE76 | CHHJ-6175| 1/29 853 | 260 | 215 | 45 86 22 150 | 593 | 429 | 363 | 200 20000
75POAEBG6 | CHHJ-6160 | 1/11 863 | 334 | 289 | 45 86 22 150 | 529 | 367 | 318 | 160 13100
75POAEC6 | CHHJ-6175 | 1/21 927 | 334 | 289 | 45 86 22 150 [ 593 | 429 | 363 | 200 18200
75POAE76 | CHHJ-6180 | 1/29 | 977 | 334 | 289 | 45 86 22 150 | 643 | 467 | 393 | 220 26600
1APOAEB6 | CHHJ-6170 | 1/11 934 | 338 | 293 45 87 22 168 | 596 | 429 | 363 | 200 14700
1APOAEC6 | CHHJ-6185 | 1/21 984 | 338 | 293 45 87 22 168 | 646 | 467 | 393 | 220 24300
1APOAE76 | CHHJ-6190 | 1/29 [ 1077 | 338 | 293 45 87 22 168 | 539 | 539 | 454 | 250 37100
* 1. The dimension of the hook is included for some models.
* 2. The tolerances for all models are _(())'5 .



3.15 Dimensional Drawings of SGMGH Servomotors (1500 min™")

Units: mm
Foot-mounted Dimensions Shaft-end Dimensions A
Model Gear mm mm I\elzrs(,)sx
SGMGH- | Ratio
ElFle|k|M|N|xR|xc| z]|alak|s|T|u|w]| X kg
Depth
13POOAE76 | 1/29 | 145 145] 22 | 65 |330|195| 75 |100| 18 | 70 | 56 | 50 | 9 | 5.5 | 14 [Mlox 18| 576
20PCIAEC6 | 1721 | 145|145 22 | 65 [330]195] 75 [100| 18 | 70 | 56 | 50 | 9 | 55| 14 [MIOX 18 67
20PCIAET76 | 1729 | 145|145 22 | 65 |330]195] 75 |100| 18 | 70 | 56 | 50 | 9 |55 | 14 |[MIOX 18 67
30PCIAEC6 | 1721 | 145|145 22 | 65 [330[195] 95 [120] 18 [ 90 | 80 | 50 | 9 |55 | 14 [MIOX 18 72
30PCIAET76 | 1729 | 185|150 | 25 | 75 |410|238| 95 [139] 18 | 90 | 80 | 60 | 11 | 7 | 18 [MIOXx 18] 126
44PCIAEAG | 1/6 | 145 145] 22 | 65 |330[195] 75 [100| 18 | 70 | 56 | 50 | 9 |55 | 14 |[MIOX 18 76
44POIAEB6 | 1/11 | 145 145] 22 [ 65 [330[195] 75 [100| 18 | 70 | 56 | S0 | 9 | 5.5 | 14 [MI0OX 18 76
44POIAECG | 1/21 | 185|150 | 25 | 75 | 410238 95 |139| 18 | 90 | 80 | 60 | 11 | 7 | 18 |[MIOx 18| 131
44POIAET6 | 1/29 | 190 |275] 30 | 80 [430335] 95 |125| 22 | 90 | 80 | 70 | 12 | 7.5 | 20 |MI2x 24| 176
55PCIAEAG | 1/6 | 145|145 22 | 65 |330|195| 75 [100] 18 | 70 | 56 | 50 55| 14 [MI0Xx 18 88
55PCIAEB6 | 1/11 | 145|145 | 22 | 65 | 330 195| 95 [ 120 18 | 90 | 80 | 50 55| 14 [MIOX 18 89
55PCIAECG | 1721 | 190|275 | 30 | 80 | 430 335| 95 |125]| 22 | 90 | 80 | 70 | 12 | 7.5 | 20 |[MI2x 24| 191
55PCIAE76 | 1729 | 190 | 275 | 30 | 80 [ 430 335] 95 [125| 22 | 90 | 80 | 70 | 12 | 7.5 | 20 [M12x 24| 191
75PCIAEB6 | 1/11 | 185|150 | 25 | 75 | 410|238 | 95 [ 139 18 | 90 | 80 | 60 | 11 | 7 | 18 [MIOX 18| 155
75PCIAECG | 1721 | 190|275 | 30 | 80 [430|335| 95 |125]| 22 | 90 | 80 | 70 | 12 | 7.5 | 20 |[MIi2x 24| 201
75PCIAET76 | 1729 | 210|320 | 30 | 85 |470 | 380 | 115|145 22 | 110|100 | 80 | 14 | 9 | 22 [MI2x 24| 245
1APOAEB6 | 1/11 | 190 275| 30 | 80 |430[335] 95 |125| 22 | 90 | 80 | 70 | 12 | 7.5 | 20 |MI2x 24| 231
1APOIAECS | 1/21 | 210320 30 | 85 | 470|380 | 115|145 | 22 | 110|100 | 80 | 14 22 [MI2x24| 277
1APOIAE76 | 1/29 | 240|380 | 35 | 90 | 530|440 | 140|170 | 26 | 135 | 125| 95 | 14 25 |M20x 34| 358
* Dimensional Tolerances
Units: mm
Model Shaft-end Dimensions
SGMGH- S
13POAE76 50 ©
-0.016
20POIAEC6 50 °
-0.016
20PLIAE76 50 ©
-0.016
30POAEC6 50 ©
-0.016
30PLIAE76 60 °
-0.019
44PCIAEA6 0
-0.016
44POAEB6 0
-0.016
44POIAEC6E 60 °
-0.019
44POIAET76 0
-0.019
55PCIAEAG 0
-0.016
55PCIAEB6 0
-0.016
55PCIAEC6 0
-0.019
55PCIAE76 70 °
-0.019
75PCIAEB6 0
-0.019
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3 Servomotor Specifications and Dimensional Drawings

3.15.3 SGMGH Servomotors (1500 min'1) With Standard Backlash Gears and Without Brakes (Foot-mounted Type)

(N
INF
oD

Units: mm (Cont'd)

Model Shaft-end Dimensions
SGMGH- S
75PCIAEC6 70 °
-0.019
75PCIAE76 0
-0.019
1APCIAEB6 0
-0.019
1APOAEC6 g0 ©
-0.019
1APOAE76 0
-0.022

B Lubrication

* Oil lubricating type (frame numbers: 6130 to 6190)

Servomotors of this type have been shipped with oil removed. Be sure to supply oil until the red line at the upper side

of the oil gauge.

Lubrication oil recommended is industrial-use extreme-pressure gear oil of SP-system, JIS K 2219 industrial-use gear
oil or equivalent. Refer to the following table.

s di Manufacturer
urrounding - -
. Exxon Mobil
Air COSMO Oil | Nippon Oil Idemitsu Showa XX obi Japan
Temperature Co. Ltd Corooration Kosan Shell Corporation Energy
R P Co., Ltd. | Sekiyu K.K. Corporation
COSMO BON-NOCK | Daphne Shell Omala | Spartan Mobilgear JOMO
0 to 35°C Gear M Super Gear | Oil EP 627, 629 Reductus
SE 100, 150 0Oil 100, 150 100, 150 | (ISOVG100, | 100, 150
100, 150 100, 150 150)

The following shows approximate oil amount to be supplied.

Units: liter
6130 6170 | 6180
Frame No.| o> | 6140 | 6160 | 72 | o8 | 6190
Horizontal | 0.7 1.4 1.9 25 40
type




3.15 Dimensional Drawings of SGMGH Servomotors (1500 min™")

3.15.4 SGMGH Servomotors (1500 min'1) With Standard Backlash Gears and With-
out Brakes (Flange-mounted Type)

(1) Grease Lubricating Type

L
LL e R
LM

KL1

KB2 4 Mounting holes 6 Mounting holes
Units: mm
Model Gear Shaft Center
SGMGH- Gear Model Ratio L LL LM LT KB1 KB2 KL1 R AI.IowabIe
Radial Load N
05POAFA6 CNVX-6090 1/6 380 138 94 44 73 21 109 242 2830
05POAFB6 CNVX-6090 1/11 380 138 94 44 73 21 109 242 3340
05POAFC6 CNVX-6100 1/21 394 138 94 44 73 21 109 256 5400
05POAF76 CNVX-6100 1/29 394 138 94 44 73 21 109 256 5400
09POIAFA6 CNVX-6100 1/6 417 161 117 44 73 21 109 256 4110
09POAFB6 CNVX-6100 1/11 417 161 117 44 73 21 109 256 5220
09POAFC6 CNVX-6120 1/21 449 161 117 44 73 21 109 288 8240
09POAF76 CNVX-6120 1/29 449 161 117 44 73 21 109 288 8980
13POAFA6 CNVX-6100 1/6 441 185 141 44 73 21 109 256 4090
13POAFB6 CNVX-6120 1/11 473 185 141 44 73 21 109 288 6650
13POAFC6 CNVX-6125 1/21 473 185 141 44 73 21 109 288 8190
20POAFA6 CNVX-6120 1/6 477 166 121 45 77 22 140 311 5220
20POAFB6 CNVX-6125 1/11 477 166 121 45 77 22 140 311 6620
30POAFA6 CNVX-6120 1/6 503 192 147 45 77 22 140 311 5180
30POAFB6 CNVX-6125 /11 503 192 147 45 77 22 140 311 6560
Flange Face Dimensions Shaft-end Dimensions
Model Gear mm mm AI\[;IerOsX'
SGMGH- | Ratio |\ \ I g |c| te|we| R N | @ |ak| s | T]u|w]| x| Kk
Depth
05POAFA6 | 1/6 134 | 110 | 160 3 9 48 4 35 32 | 28 7 4 8 | M8x20 18.7
05POAFB6 | 1/11 134 | 110 | 160 3 9 48 4 35 32 28 7 4 8 MS8 X 20 18.7
05POAFCG| 1/21 | 134 | 110 | 160 3 9 48 4 35 32 28 7 4 8 | M8x20 20.7
05POAF76 | 1/29 | 134 | 110 | 160 3 9 48 4 35 32 28 7 4 8 | M8x20 20.7
09PLIAFAG 1/6 134 | 110 | 160 3 9 48 4 35 32 28 7 4 8 MS8 X 20 22.6
09POAFB6| 1/11 | 134 | 110 | 160 3 9 48 4 35 32 28 7 4 8 | M8x20 22.6
09POAFC6| 1/21 | 180 | 140 | 210 | 4 13 69 6 55 50 38 8 5 10 [ M8x 20 33.6
09POAF76 | 1/29 180 | 140 | 210 4 13 69 6 55 50 38 8 5 10 | M8 X% 20 33.6
13POAFAG | 1/6 134 | 110 | 160 3 9 48 4 35 32 28 7 4 8 | M8x20 24.6
13POAFB6| 1/11 | 180 | 140 | 210 | 4 13 69 6 55 50 38 8 5 10 [ M8x 20 35.6
13POAFC6| 1/21 180 | 140 | 210 4 13 69 6 55 50 38 8 5 10 | M8 X% 20 35.6
20POAFA6 | 1/6 180 | 140 | 210 | 4 13 69 6 55 50 | 38 8 5 10 [ M8x 20 42
20POAFB6| 1/11 | 180 | 140 | 210 | 4 13 69 6 55 50 38 8 5 10 [ M8x 20 42
30POAFAG 1/6 180 | 140 | 210 4 13 69 6 55 50 38 8 5 10 | M8 X% 20 46
30POAFB6| 1/11 | 180 | 140 | 210 | 4 13 69 6 55 50 38 8 5 10 [ M8 X 20 46
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3 Servomotor Specifications and Dimensional Drawings

« Dimensional Tolerances

3.15.4 SGMGH Servomotors (1500 min'1) With Standard Backlash Gears and Without Brakes (Flange-mounted Type)

Units: mm
Model Flange Face Dimensions Shaft-end Dimensions
SGMGH- LB S
05PLIAFAG 11070036 0
-0.090 -0.013
05PLIAFB6 11070036 28 ©
—0.090 -0.013
05POAFC6 11070036 28 ©
—0.090 -0.013
05PLIAF76 11070036 28 ©
-0.090 -0.013
09PLIAFAG 11070036 28 ©
-0.090 -0.013
09PLCIAFB6 11070036 0
—0.090 -0.013
09PLIAFC6 14070043 38 ©
-0.106 -0.016
09PLIAF76 14070043 38 ©
-0.106 -0.016
13PLIAFAG 1107% 0
—0.090 -0.013
13POAFB6 14070043 38 0
-0.106 -0.016
13PLIAFC6 14070043 38 ©
-0.106 -0.016
20PLCIAFAG 14070043 38 0
-0.106 -0.016
20PCIAFB6 14070043 38 0
-0.106 -0.016
30PLIAFAG 14070043 38 O
-0.106 -0.016
30PLIAFB6 14070043 38 ©
—0.106 -0.016

INFO W Lubrication
Z + QGrease lubricating type (frame numbers: 6190 to 6125)

Since grease has been filled prior to shipment, the servomotors can be used without replenishing grease.
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3.15 Dimensional Drawings of SGMGH Servomotors (1500 min™")

(2) Small Oil Lubricating Type

L

LL

LT

LM

Qil filler
. 'S Oildrainplug | ShaftEnd 7:
= ® 1 Tap x Depth |
e i S T |
o = 1 L 1
VT YT g IR Y ‘
R EE(KB1 ﬁoql’;; Mounting R :
B2 $20018: $200 0 599
$506: 50 g 915
Units: mm
Shaft Center
coodel | GearModel | S% | L | L | LM | LT | kB1 | KB2 | KU1 | R | Alowable
N
13POAF76 | CHVX-6130 1/29 532 185 141 44 73 21 109 347 10500
20POAFC6 | CHVX-6130 1/21 536 166 121 45 77 22 140 370 9510
20P0OAF76 | CHVX-6135 1/29 536 166 121 45 77 22 140 370 10400
30POAFC6 | CHVX-6140 1/21 582 192 147 45 77 22 140 390 13900
44POAFAG6 | CHVX-6130 1/6 596 226 181 45 77 22 140 370 6030
44POAFB6 | CHVX-6135 1/11 596 226 181 45 77 22 140 370 7660
55POAFA6 | CHVX-6135 1/6 664 260 215 45 86 22 150 404 5990
55POAFB6 | CHVX-6140 1/11 684 260 215 45 86 22 150 424 11500
Model Gear lgian:g(r:sli:::: Shaft-end Dimensions Approx.
SGMGH- | Ratio mm mm Mass
LR Q QK | TapDeptn | '©
13POAF76 1/29 76 70 56 M10 X 18 56.6
20POAFC6 | 1/21 76 70 56 M10 X 18 66
20POAF76 1/29 76 70 56 M10 X 18 66
30POAFC6 | 1/21 96 90 80 M10 X 18 71
44POAFAG 1/6 76 70 56 MI10 X 18 75
44POAFB6 1/11 76 70 56 M10 X 18 75
55PAFAG 1/6 76 70 56 MI0 X 18 87
55POAFB6 1/11 96 90 80 M10 X 18 88
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3 Servomotor Specifications and Dimensional Drawings

3.15.4 SGMGH Servomotors (1500 min'1) With Standard Backlash Gears and Without Brakes (Flange-mounted Type)

W Lubricati
INFO ubrication
Z * Oil lubricating type (frame numbers: 6130 to 6190)

Servomotors of this type have been shipped with oil removed. Be sure to supply oil until the red line at the upper side
of the oil gauge.

Lubrication oil recommended is industrial-use extreme-pressure gear oil of SP-system, JIS K 2219 industrial-use gear
oil or equivalent. Refer to the following table.

s di Manufacturer
urrounding - .
: E Mobil
Air COSMO Oil | Nippon Oil Idemitsu Showa xxon Mobi Japan
Temperature | Co., Ltd. | Corporation Kosan Shel Corporation Energy
R P Co,, Ltd. | Sekiyu K.K. Corporation
COSMO BON-NOCK | Daphne Shell Omala | Spartan Mobilgear JOMO
0 to 35°C Gear M Super Gear | Oil EP 627, 629 Reductus
SE 100, 150 Oil 100, 150 100, 150 (ISOVG100, | 100, 150
100, 150 100, 150 150)

The following shows approximate oil amount to be supplied.

Units: liter
6130 6170 | 6180
Frame No. 6135 6140 6160 6175 6185 6190
Horizontal | ; 0.7 1.4 1.9 25 40
type
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3.15 Dimensional Drawings of SGMGH Servomotors (1500 min™")

(3) Large Qil Lubricating Type

-

LL R
45 LM LR Oil filler
LG | LE|  pug AN L L
— Il 1 Shaft End 1
e ~—IG9K o Qil drain plug | !
| E— \ la | @ we LT Tap x Depth
—] ! i |
= 1 1| o Ry - | followi |
wi = =E| | tabley ©
har((c°] 7 1] | ) | :
< % l—o+t+ \ ] Lo !
T I | BTN A
KB1_| |
KB2,| |, \ Oil drain plug
Units: mm
Shaft Center
Model Gear Allowable
SGMGH- Gear Model Ratio L LL LM KB1 KB2 KL1 R A Radial Load
N
30POAF76 CHVJ-6160 1/29 687 192 147 77 22 140 495 228 17900
44POAFC6 CHVJ-6160 1/21 721 226 181 77 22 140 495 228 16300
44POAF76 CHVJ-6170 1/29 785 226 181 77 22 140 559 243 20100
55POAFC6 CHVJ-6170 1/21 853 260 215 86 22 150 593 243 18300
55POAF76 CHVJ-6175 1/29 853 260 215 86 22 150 593 243 20000
75POAFB6 CHVJ-6160 1/11 863 334 289 86 22 150 529 228 13100
75POAFC6 CHVJ-6175 1/21 927 334 289 86 22 150 593 243 18200
75POAF76 CHVJ-6180 1/29 977 334 289 86 22 150 643 258 26600
1APOAFB6 CHVJ-6170 1/11 934 338 293 87 22 168 596 243 14700
1APOAFC6 CHVJ-6185 1/21 984 338 293 87 22 168 646 258 24300
1APOAF76 CHVJ-6190 1/29 1077 338 293 87 22 168 739 285 37100
Flange Face Dimensions Shaft-end Dimensions
Approx.
Model Gear mm mm Mass
SGMGH- | Ratio
LA|B|c|tE|w| R N|Lz|alok|s|T|u|w]| X kg
Depth
30POAF76 | 1/29 | 310 | 270 | 340 | 4 20 89 6 11 90 80 60 11 18 | M10 X 18 121
44POAFC6 | 1/21 | 310 | 270 [ 340 | 4 20 89 6 11 90 80 60 11 18 | M10 X 18 126
44POAF76 | 1/29 | 360 | 316 | 400 5 22 94 8 14 90 80 70 12 1 7.5 | 20 | M12x24 176
55POAFC6 | 1/21 | 360 | 316 | 400 5 22 94 8 14 90 80 70 12 | 7.5 | 20 | M12x24 191
55POAF76 | 1/29 | 360 | 316 | 400 5 22 94 8 14 90 80 70 12 | 7.5 | 20 | MI12Xx24 191
75POAFB6 | 1/11 | 310 [ 270 | 340 | 4 20 89 6 11 90 80 60 11 7 18 | M10X 18 150
75POAFC6 | 1/21 | 360 | 316 | 400 5 22 94 8 14 90 80 70 12 | 7.5 | 20 | M12x24 201
75POAF76 | 1/29 | 390 | 345 | 430 5 22 | 110 8 18 | 110 [ 100 | 80 14 9 22 | M12 X 24 232
1APOAFB6 | 1/11 | 360 | 316 | 400 5 22 94 8 14 90 80 70 12 1 7.5 | 20 | M12x24 231
1APOAFC6 | 1/21 | 390 | 345 | 430 5 22 | 110 8 18 | 110 | 100 | 80 14 22 | MI12x24 264
1APOAF76 | 1/29 | 450 | 400 | 490 6 30 | 145 ] 12 18 | 1351125 | 95 14 25 | M20 X 34 343
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3 Servomotor Specifications and Dimensional Drawings

3.15.4 SGMGH Servomotors (1500 min'1) With Standard Backlash Gears and Without Brakes (Flange-mounted Type)

N
INF
(o

« Dimensional Tolerances

Units: mm
Model Flange Face Dimensions Shaft-end Dimensions
SGMGH- LB

30PLIAF76 27070036 60

-0.137 -0.019
44POAFC6 27070-056 60

-0.137 -0.019
44POAF76 3160062

—0.151 -0.019
55PCIAFC6 3160062

-0.151 -0.019
55POAF76 31670062

-0.151 -0.019
75POAFB6 27070:056

-0.137 -0.019
75PO0AFC6 3160062

-0.151 -0.019
75PCIAF76 34570062

-0.151 -0.019
1APOIAFB6 316709

-0.151 -0.019
1APLIAFC6 34570062

-0.151 -0.019
1APOAF76 40070062 95

-0.151 -0.022

B Lubrication

* Oil lubricating type (frame numbers: 6130 to 6190)
Servomotors of this type have been shipped with oil removed. Be sure to supply oil until the red line at the upper side
of the oil gauge.

Lubrication oil recommended is industrial-use extreme-pressure gear oil of SP-system, JIS K 2219 industrial-use gear
oil or equivalent. Refer to the following table.

s di Manufacturer
urrounding - .
) E Mobil
Air COSMO Oil | Nippon Oil Idemitsu Showa xxon Mobi Japan
Temperature | Co., Ltd. | Corporation Kosan Shel Corporation Energy
R P Co,, Ltd. | Sekiyu K.K. Corporation
COSMO BON-NOCK | Daphne Shell Omala | Spartan Mobilgear JOMO
0 to 35°C Gear M Super Gear | Oil EP 627, 629 Reductus
SE 100, 150 Oil 100, 150 100, 150 (ISOVG100, | 100, 150
100, 150 100, 150 150)

The following shows approximate oil amount to be supplied.

Units: liter
6130 6170 | 6180
Frame No. 6135 6140 6160 6175 6185 6190
Horizontal | ; 0.7 1.4 1.9 25 40
type




3.15 Dimensional Drawings of SGMGH Servomotors (1500 min™")

3.15.5 SGMGH Servomotors (1500 min'1) With Low-backlash Gears and Without
Brakes (Flange-mounted Type)

(1) Grease Lubricating Type for Small

m L = * Applied Specifications of Shaft-end Tap
46 LM 100
12 3 9 0140 T ‘ Q dHapxl.
™ 555 | o | ShatEnd | —l
‘ P ABD 8 ! ) QI
—1 — 47 | |
— N~ | ‘T | .
] ] B —|_ :{“5 ! fj*} ! Units: mm
—] i 2 L. | |FrameNo.| Dias | LengthaldxL mm
© [
g [ - R1 - | Jﬁ | [ANFJL20| 35 55 | Msx16
I
O " [ANFJL30| 50 75 | MI10x20
= ANFJ-L40| 60 90 |MI2x24
21 | 4-912 Mounting holes
-
¢ Detailed Dimensions of Gears
ANFJ-L20 — ANFJ-L30 =
-
EINIE R  — .
ik e 8¢
I R T T L sl sl L — gg}
(Motor) |H ‘ o || o & 21 (Motor) 3 ==
_UA | ] —
&1 2
0 0
44 A 55 ¢35h62 ¢35 -0.016 52 A \_ ‘ ‘ 75 ¢50h6: (|)50.0_015
‘ | ™ J ‘ 0
17 JJ { &02 $130nT: $130,,%,, 23 552 $190h7: $190 o046
123 1 L20 5- La3
Gear Ratio A Gear Ratio A
1/5 6 1/5 11
1/9 18 1/9 38
1/20,1/29 | 37 1/20,1/29 | 42
1/45 47 1/45 52
ANFJ-L40 I ////’(
<
T s
L —
| sy—r
233
O <
ol | ¢lole 2t 2
1 TS TRRRINTTTTT 18
(Motor) o | Sele
217 )
60 | A { J 90 $60h6: $60 0,019
T 0
27J J L 2 $240N7: $240 .0.046
18 %
5 38
Gear Ratio A
1/5 16
1/9 48
1/20,1/29 | 48
1/45 58

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

3.15.5 SGMGH Servomotors (1500 min'1) With Low-backlash Gears and Without Brakes (Flange-mounted Type)

Units: mm
Shaft Center Approx.
Model Gear Gegr L LL LM R AIIc_)wabIe Mass
SGMGH- Model Ratio Radlal\ll Load kg
05A0OAL14 1/5 394 | 138 92 256 833 14
05A0OAL24 1/9 406 | 138 92 268 980 14
09A0OAL14 ANFJ-L20 1/5 417 | 161 | 115 | 256 833 16
09A0OAL24 1/9 429 | 161 | 115 | 268 980 16

INFO W Lubrication
Z + Since grease has been filled prior to shipment, the servomotors can be used without replenishing grease.

(2) Large Grease Lubricating Type

L
LL R
LT LM LG LR

KL1
88

44\\\\\\\\\[
T &
yliE
‘ Shé
oLBh7

L == [ B 1) e R R S ey R ‘
KB1 -
KB2
Units: mm
Shaft Center
Sg";’ﬂdGeL Gear Model Saeﬁc: Ll |w|w]| LT |ket|ke2|ku| R Rg'c'j‘i’:ﬁt;'z 4
N
05A0IAL54 120 | 491 | 138 | 92 | 140 | 46 | 73 | 21 | 109 | 353 2650
05A0AL74 729 | 491 | 138 | 92 | 140 | 46 | 73 | 21 | 109 | 353 2940
O5ACIALB4 | ANFJ-L30 | 1745 | 501 | 138 | 92 | 140 | 46 | 73 | 21 | 109 | 363 3430
09ADIAL54 120 | 514 | 161 | 115 | 140 | 46 | 73 | 21 | 109 | 353 2650
09ADIAL74 129 | 514 | 161 | 115 | 140 | 46 | 73 | 21 | 109 | 353 2940
09ACIALBA | ANFJ-LA0 | 1/45 | 565 | 161 | 115 | 160 | 46 | 73 | 21 | 109 | 404 8040
13ACIAL 14 /5 | 507 | 185 | 139 | 140 | 46 | 73 | 21 | 109 | 322 1670
T3A00AL24 | ANFJ-L30 | 1/9 | 534 | 185 | 139 | 140 | 46 | 73 | 21 | 109 | 349 1960
13ACIALG4 120 | 538 | 185 | 139 | 140 | 46 | 73 | 21 | 109 | 353 2650
13AIAL74 1729 | 579 | 185 | 139 | 160 | 46 | 73 | 21 | 109 | 394 6360
3a00ACed | NP0 s s Ties 139 [ Te0 | a6 | 5 | 21 | 109 | 404 8040
20A0AL14 5 | 509 | 166 | 119 | 140 | 47 | 77 | 22 | 140 | 383 1670
s0a0A2d ] ML TS e [0 [ a0 | & | 77 | 22 | 140 | 370 1960
20A0AL54 1720 | 581 | 166 | 119 | 160 | 47 | 77 | 22 | 140 | 415 6080
20A0AL74 1729 | 581 | 166 | 119 | 160 | 47 | 77 | 22 | 140 | 415 6360
30A0AL14 5 | 575 | 192 | 145 | 160 | 47 | 77 | 22 | 140 | 383 3320
30A00AL24 | ANFJ-L40 | 19 | 607 | 192 | 145 | 160 | 47 | 77 | 22 | 140 | 415 4700
30A0AL54 120 | 607 | 192 | 145 | 160 | 47 | 77 | 22 | 140 | 415 6080
44A0AL4 5 | 609 | 226 | 179 | 160 | 47 | 77 | 22 | 140 | 383 3820
44A0AL24 79 | 641 | 226 | 179 | 160 | 47 | 77 | 22 | 140 | 415 4700
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3.15 Dimensional Drawings of SGMGH Servomotors (1500 min™")

Model Gez_ar Flange Fa(;iznl?imensions Shaft—enden:mensions Alslg:sx,
SGMGH- Ratio

LAlWB|LC|[LG|LZ]| Q@ |aK]| s T u |l w kg
05A0AL54 1/20 | 220 | 190 | 245 15 12 75 65 50 9 5.5 14 31
05A0AL74 1729 | 220 | 190 [ 245 15 12 75 65 50 9 5.5 14 31
05A0AL84 1/45 | 220 | 190 [ 245 15 12 75 65 50 9 5.5 14 31
09ALOAL54 1/20 220 190 | 245 15 12 75 65 50 9 5.5 14 33
09AOAL74 1/29 | 220 | 190 | 245 15 12 75 65 50 9 5.5 14 33
09AOALS84 1/45 | 280 | 240 | 310 18 14 90 78 60 11 7 18 53
13A0AL14 1/5 220 | 190 | 245 15 12 75 65 50 9 5.5 14 28
13A0AL24 1/9 220 190 | 245 15 12 75 65 50 9 5.5 14 35
13A0AL54 1/20 | 220 | 190 | 245 15 12 75 65 50 5.5 14 35
13A0AL74 1/29 | 280 | 240 | 310 18 14 90 78 60 11 7 18 55
13A0AL84 1/45 | 280 | 240 | 310 18 14 90 78 60 11 7 18 55
20A0AL14 1/5 220 190 | 245 15 12 75 65 50 9 5.5 14 32
20A0AL24 1/9 220 | 190 | 245 15 12 75 65 50 9 5.5 14 39
20A0AL54 1720 | 280 | 240 | 310 18 14 90 78 60 11 7 18 39
20A0AL74 1729 | 280 | 240 | 310 18 14 90 78 60 11 7 18 39
30AOAL14 1/5 280 | 240 | 310 18 14 90 78 60 11 7 18 53
30A0AL24 1/9 280 | 240 | 310 18 14 90 78 60 11 7 18 63
30AOAL54 1720 | 280 | 240 | 310 18 14 90 78 60 11 7 18 63
44A0AL14 1/5 280 | 240 | 310 18 14 90 78 60 11 7 18 58
44A0AL24 1/9 280 | 240 | 310 18 14 90 78 60 11 7 18 68

(N, B Lubrication
INFO(3 ) ) ) ) o
Z * Since grease has been filled prior to shipment, the servomotors can be used without replenishing grease.

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

3.16.1 SGMGH Servomotors (1000 min'1) Without Gears and Brakes

3.16 Dimensional Drawings of SGMGH Servomotors (1000 min'1)

3.16.1 SGMGH Servomotors (1000 min'1) Without Gears and Brakes

Models with oil seals are of the same configuration.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Shaft End

L LR 3
LT LM 1] 0.04 SGMGH-12A0B to 55A00B |
‘ > _LE LR |
‘ LG $0.04 ﬁ ‘
T [%)) — |
s Y V ‘ ‘
2 - o iy !
s EE=T s 1 3 53
i Rt
< [ <= < B
] %@ ﬁ LT 0.02 :
e | 0.04 3 ) |
- KB2 | For40AOB,\ @ - mmmmmmm e e T e e e e e T - - - -
< 55A0B only ) Note: For the specifications of the other shaft ends, refer to
3.20 Shaft End Specifications for SGMGH, SGMSH
and SGMDH Servomotors.
Units: mm
Model Shaft-end Dimensions Approx.
SGMGH- L LL LM LR LT KB1 | KB2 IE KL1 s 51 a MESS
03A0OB21 196 138 92 58 46 65 117 - 109 1970%13 30 40 55
06AB21 219 161 115 58 46 88 140 — 109 19 0?)13 30 40 7.6
09A0OB21 243 185 139 58 46 112 164 — 109 22 0(())13 30 40 9.6
12A0B21 | 245 | 166 | 119 | 79 47 89 | 144 - 140 35+0601 45 | 76 14
20A00B21 | 271 | 192 | 145 79 47 115 | 170 - 140 35+0(~)°1 45 76 18
30A0OB21 305 226 179 79 47 149 204 - 140 35+0601 45 76 23
40A0B21 373 260 213 113 47 174 238 123 150 70(())16 45 110 30
55A0B21 447 334 287 113 47 248 312 123 150 70(())16 45 110 40
Model Flange Face Dimensions Allowable Allowable
oce mm Radial Load | Thrust Load
SGMGH-
LA LB LC LE | LF1 | LF2 | LG LH | LJ1 | L2 | LZ N N
03AB21 145 1 1070(())35 130 6 6 - 12 165 45 - 9 490 98
06AIB21 | 145 | 110 ° 1130 | 6 | 6 | - | 12 165 | 45 | - | 9 490 98
09AOB21 | 145 | 1 1070%35 130 | 6 6 - | 12 | 165 | 45 | - 9 686 343
12A0B21 | 200 | 114.3 0%25 180 3.2 3 0.5 18 230 76 62 13.5 1176 490
20A0B21 | 200 | 1143 0(())25 180 | 32 | 3 | 05 | 18 | 230 [ 76 | 62 | 135 1470 490
30A0OB21 | 200 [ 114.3 0(())25 180 3.2 3 0.5 18 230 76 62 13.5 1470 490
40A0B21 | 200 | 114.3 0%25 180 3.2 3 0.5 18 230 76 62 13.5 1764 588
55A0B21 | 200 [ 114.3 0%25 180 32 3 0.5 18 230 76 62 13.5 1764 588




3.16 Dimensional Drawings of SGMGH Servomotors (1000 min™")

 Cable Specifications for Detector Connectors
(17-bit Encoder)

* Cable Specifications for Servomotor

Connectors

Receptacle: MS3102A20-29P A Phase U
Applicable plug (Purchased by the customer) B Phase V
Plug: MS3108B20-29S c Phlﬁ‘g}e w
Cable clamp: MS3057-12A D (Frame ground)
With an Absolute Encoder With an Incremental Encoder
A - K - A - K -
B - L - B - L -
C DATA+ M - C DATA+ M -
D DATA- N - D DATA- N -
E — P - E - P —
F - R - F - R -
G oV S BATT- G oV S -
H +5VDC T BATT+ H +5VDC T -
J FG (Frame ground) - - J FG (Frame ground) -

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

3.16.2 SGMGH Servomotors (1000 min'1) Without Gears and With Brakes

3.16.2 SGMGH Servomotors (1000 min'1) Without Gears and With Brakes
(1) 300 W to 3.0 kW

Models with oil seals are of the same configuration.

L

LL

11004 [A
aLc
©]90.04 [ A : 5= D

FOR
)
s

©
’:‘

[
23
=2

=

@11\

\
(.

@
il
\,.
% ]

4-pLZ Mounting
holes

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Shaft End
SGMGH-03AOB to 09AOB

SGMGH-12A0B to 30AOB

LR

Note: For the specifications of the other shaft ends, refer to
3.20 Shaft End Specifications for SGMGH, SGMSH
and SGMDH Servomotors.

Units: mm
Model Shaft-end Dimensions Approx.
L LL | LM | LR LT | KB1 | KB2 | KL1 Mass
SGMGH- S S1 Q kg
03A0OB20 | 234 | 176 | 130 | 58 46 56 154 | 120 70%1 \ 30 | 40 75
osAOB20 | 257 | 199 | 153 58 46 79 177 | 120 70%13 30 | 40 9.6
09AOB20 | 281 | 223 | 177 | 58 46 103 | 201 | 120 70%1 \ 30 | 40 12
12A0B20 | 296 | 217 | 169 | 79 | 48 | 79 | 195 | 146 35+0601 45 | 76 19
+
20A00B20 | 322 | 243 | 195 | 79 | 48 | 105 | 221 | 146 35700 45 | 76 235
+0.01
30A0B20 | 356 | 277 | 229 | 79 48 139 | 255 | 146 357, 45 | 76 28.5
Model Flange Face Dimensions Allowable Allowable
SGMGH- mm Radial Load | Thrust Load
LA LB LC | LE [LF1 | LF2| LG | LH [ L1 | L2 | LZ N N
03A0B20 | 145 11070%35 130 | 6 6 - 12 | 165 | 45 - 9 490 98
06A0B20 | 145 11070?)35 130 [ 6 | 6 | — | 12 | 165 45 | - | 9 490 98
09AOB20 | 145 11070‘:)3 S| 130 ] 6 6 - 12 | 165 | 45 - 9 686 343
12A0B20 | 200 114-370(:)25 180 | 3.2 3 05 | 18 | 230 | 76 | 62 | 135 1176 490
20A0B20 | 200 1143_()2)25 180 | 32 | 3 | 05| 18 [ 230 [ 76 | 62 | 135 1470 490
0
30A0B20 | 200 | 1143 ' 1180 | 32 | 3 [ 05 | 18 [ 230 | 76 [ 62 | 135 1470 490
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3.16 Dimensional Drawings of SGMGH Servomotors (1000 min™")

¢ Cable Specifications for Detector Connectors
(17-bit Encoder)

With an Absolute Encoder

Receptacle: MS3102A20-29P

Applicable plug (Purchased by the customer)
Plug: MS3108B20-29S

Cable clamp: MS3057-12A

* Cable Specifications for Servomotor Connectors

(Frame ground)

A Phase U E |Brake terminal
B Phase V F |Brake terminal
C Phase W G -

D FG

With an Incremental Encoder

A - K - A - K -
B - L - B - L -
C DATA+ M - C DATA+ M -
D DATA- N - D DATA- N -
E — P - E - P -
F - R - F - R -
G ov S BATT- G ov S -
H +5VDC T BATT+ H +5VDC T -
J FG (Frame ground) - - J FG (Frame ground) - -

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

3.16.2 SGMGH Servomotors (1000 min'1) Without Gears and With Brakes

3-102

(2) 4.0 kKW to 5.5 kW

Models with oil seals are of the same configuration.

—y L -
B LL M3
M 18_ .32 | ¢ Llo.04 [A]
N 2
Iy
4
3l 11 T—d
O g{‘&’ %I - .
Ty <5 4-013.5 Mounti
T ke1 | [A] |2 holes
_ KB3 <
- KB |
Note: For the specifications of the other shaft ends, refer to
3.20 Shaft End Specifications for SGMGH, SGMSH
and SGMDH Servomotors.
Units: mm
Model Approx. Allowable Allowable
L LL LM | KB1 | KB2 | KB3 Mass Radial Load | Thrust Load
SGMGH-
kg N N
40A0B20O | 424 311 263 174 289 231 35 1764 538
55A0B20 | 498 385 337 248 363 305 45.5

Receptacle: MS3102A20-29P
Applicable plug (Purchased by the customer)
Plug: MS3108B20-29S

Cable clamp: MS3057-12A

With an Absolute Encoder

* Cable Specifications for Servomotor

Connectors
A Phase U A | Brake terminal
B Phase V B |Brake terminal
C Phase W C -
D FG
(Frame ground)

* Cable Specifications for Detector Connectors (17-bit Encoder)

With an Incremental Encoder

A — K - A - K
B - L - B - L
C DATA+ M - C DATA+ M
D DATA- N - D DATA- N
E - P - E - P
F - R - F - R
G oV S BATT- G ov S
H +5VDC T BATT+ H +5VDC T
J FG (Frame ground) - - J FG (Frame ground) -

* Cable Specifications for Brake Connectors




3.16 Dimensional Drawings of SGMGH Servomotors (1000 min™")

3.16.3 SGMGH Servomotors (1000 min'1) With Standard Backlash Gears and With-

out Brakes (Foot-mounted Type)

(1) Grease Lubricating Type

L

LL R
LT LM B
KB2
KB1 63
|
i ‘ ] i
28 ] 4 Mz
—la—— _ &J
— o
— : Ak
4-6Z Mounting E E
‘ ‘ F ‘XC holes M
| N XR —_—
Units: mm
Shaft Center
Model Gear | Gear * Allowable
SGMGH- | Model | Ratio | = | Y- [ WM | LT [ KBTI KB2 KLT 1 R 1A 1 B | C | Ragial Load
N
CNHX-
03PCIBEA6 6090 1/6 380 | 138 94 44 73 21 109 | 242 | 209 | 152 | 100 2840
CNHX-
03PCIBEB6 6090 1/11 380 | 138 94 44 73 21 109 | 242 | 209 | 152 | 100 3340
CNHX-
03POBEC6 6100 1/21 394 | 138 94 44 73 21 109 | 256 | 209 | 152 | 100 5400
CNHX-
03POBE76 6100 1/29 394 | 138 94 44 73 21 109 | 256 | 209 | 152 | 100 5400
CNHX-
06PCIBEAG6 6100 1/6 417 161 117 44 73 21 109 256 209 152 100 4120
CNHX-
06PLCIBEB6 6100 1/11 417 | 161 117 44 73 21 109 | 256 | 209 | 152 | 100 5230
CNHX-
06PCBEC6 6120 1/21 449 | 16l 117 44 73 21 109 | 288 | 257 | 204 | 120 8260
CNHX-
06PCBE76 6120 1/29 449 | 16l 117 44 73 21 109 | 288 | 257 | 204 | 120 9810
CNHX-
09PCIBEA6 5100 1/6 441 185 | 141 44 73 21 109 | 256 | 209 | 152 | 100 4110
CNHX-
09PCIBEB6 6105 1/11 441 185 | 141 44 73 21 109 | 256 | 209 | 152 | 100 7600
CNHX-
09POBECS6 6125 1/21 473 185 141 44 73 21 109 | 288 | 257 | 204 | 120 10900
CNHX-
09PLOBE76 6125 1/29 473 185 141 44 73 21 109 288 257 204 120 11900
CNHX-
12POBEA6 6120 1/6 477 | 166 | 121 45 77 22 140 | 311 | 260 | 204 | 120 5980
CNHX-
12POBEBG6 6120 1/11 477 | 166 | 121 45 77 22 140 | 311 | 260 | 204 | 120 7600
CNHX-
20PCIBEA6 6120 1/6 503 192 147 45 77 22 140 311 260 204 120 5940
CNHX-
20POBEB6 6125 1/11 503 | 192 | 147 45 77 22 140 | 311 | 260 | 204 | 120 7530

0
* The tolerances for all models are o5 .

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

3.16.3 SGMGH Servomotors (1000 min'1) With Standard Backlash Gears and Without Brakes (Foot-mounted Type)

Foot-mounted Dimensions Shaft-end Dimensions
Model Gegr mm mm A’\rjlr;rso;.
SOMGH- 1 Ratio\ 1 el gl k [m|N|{xrlxc| z|alaxk|s|T|u|w]| Px| Kk
Depth

03PCOBEAG6 1/6 75190 | 12 [ 65 | 180|135 45 | 60 | 11 | 35 | 32 | 28 7 4 8 | M8x20 20.7
03POBEB6 1/11 75 {90 | 12 | 65 [180 ) 135 45 | 60 | 11 | 35 | 32 | 28 7 4 8 | M8x20 20.7
03POBEC6 | 1/21 75 {90 | 12 | 40 [180 ) 135| 45 | 60 | 11 | 35 | 32 | 28 7 4 8 | M8 20 22.7
03POBE76 1/29 75190 | 12 [ 40 | 180|135 45 | 60 | 11 | 35 | 32 | 28 7 4 8 | M8x20 22.7
06PCOBEA6 1/6 75 {90 | 12 | 40 [180 ) 135 45 | 60 | 11 | 35 | 32 | 28 7 4 8 | M8x20 24.6
06PCIBEB6 1/11 75 {90 | 12 | 40 [180 ) 135 45 | 60 | 11 | 35 | 32 | 28 7 4 8 | M8x20 24.6
06POBEC6 1/21 95 | 115 | 15 [ 55 230|155 62 | 82 | 14 [ 55 | 50 | 38 8 5 10 | M8 X 20 34.6
06POBE76 129 [ 95 [ 115 15 [ 55 [230 (155 62 | 82 | 14 | 55 | 50 | 38 8 5 10 | M8 X 20 34.6
09PCBEAG6 1/6 75 {90 | 12 | 40 [180 ) 135| 45 | 60 | 11 | 35 | 32 | 28 7 4 8 | M8x 20 26.6
09PCIBEB6 1/11 75190 | 12 [ 40 | 180|135 45 | 60 | 11 | 35 | 32 | 28 7 4 8 | M8 X 20 26.6
09POBEC6 | 1/21 95 [ 115 15 | 55 [230 ) 155 62 | 82 | 14 [ 55 | 50 | 38 8 5 10 | M8 X 20 36.6
09POBE76 129 | 95 | 115 15 | 55 | 230 (155 62 | 82 | 14 | 55 [ 50 | 38 8 5 10 | M8 X 20 36.6
12POBEA6 1/6 95 | 115 | 15 [ 55 230|155 62 | 82 | 14 [ 55 | 50 | 38 8 5 10 | M8 X 20 43
12POBEB6 1/11 95 [ 115 15 | 55 [230 ) 155 62 | 82 | 14 [ 55 | 50 | 38 8 5 10 | M8 X 20 43
20POBEAG6 1/6 95 [ 115 15 | 55 [230 ) 155 62 | 82 | 14 [ 55 | 50 | 38 8 5 10 | M8 % 20 47
20PCIBEB6 1/11 95 | 115 | 15 [ 55 230|155 62 | 82 | 14 [ 55 | 50 | 38 8 5 10 | M8 X 20 47
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3.16 Dimensional Drawings of SGMGH Servomotors (1000 min™")

(N
INF
(nFo)

Dimensional Tolerances

Units: mm
Model Shaft-end Dimensions

SGMGH- S
03PLIBEA6 0
-0.013

03PLIBEB6 28 ©
-0.013

03POBEC6 0
-0.013

03POBE76 0
-0.013

06PLIBEAG 28 ©
-0.013

06POIBEB6 0
-0.013

06POIBEC6 38 O
-0.016

06POBE76 3g 0
-0.016

09POBEA6 0
-0.013

09PLIBEB6 0
-0.013

09PLIBEC6 38 0
-0.016

09PLIBE76 38 0
-0.016

12POBEA6 38 0
-0.016

12POBEB6 38 0
-0.016

20PCIBEA6 38 O
-0.016

20PCIBEB6 38 O
-0.016

B Lubrication

* Since grease has been filled prior to shipment, the servomotors can be used without replenishing grease.

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

3.16.3 SGMGH Servomotors (1000 min'1) With Standard Backlash Gears and Without Brakes (Foot-mounted Type)

(2) Qil Lubricating Type

L

L R
2 45 LM :))lilljgrain ‘ B gilljg;iller
= ] .Q U Shatend |
- e 0K o | 1
) QT = _ I |- %% %ﬂ Oil drain : To x Depth ‘
= = S plug .
/[ i@'?) o 2 | % |
_\O - | © 11 ™ 3 = u i
‘ ll\:l L_'%: ﬁ:jl)eZSMountlng | £ K ‘
Units: mm
Model Gear Shaft Center
SGMGH- Gear Model Ratio L LL LM | KB1 | KL1 R A1 B C *2 | Allowable Eadial Load
12POBEC6 | CHHX-6130 | 1/21 | 536 | 166 [ 121 77 140 | 370 | 300 | 246 [ 150 10900
12POBE76 | CHHX-6135| 1/29 536 166 121 77 140 | 370 | 300 | 246 150 11900
20POBEC6 | CHHX-6140 | 1/21 | 582 | 192 | 147 | 77 140 | 390 | 300 | 246 [ 150 15700
20POBE76 | CHHJ-6160 1/29 687 192 147 77 140 | 495 367 | 318 160 20500
30POBEA6 | CHHX-6130 1/6 596 | 226 181 77 140 | 370 | 300 | 246 150 6920
30POBEB6 | CHHX-6135 | 1/11 | 596 | 226 [ 181 77 140 | 370 | 300 | 246 [ 150 8790
30POBEC6 | CHHJ-6160 | 1/21 721 226 181 77 140 | 495 | 367 | 318 160 18600
30POBE76 | CHHJ-6170 | 1/29 | 785 | 226 | 181 77 140 | 559 | 429 | 363 | 200 23100
40POBEA6 | CHHX-6135 1/6 664 | 260 | 215 86 150 | 404 | 300 | 246 150 6870
40POBEB6 | CHHX-6145 | 1/11 684 | 260 [ 215 86 150 | 424 | 300 | 246 150 13000
40POBEC6 | CHHJ-6170 | 1/21 853 | 260 | 215 | 86 150 | 593 | 429 | 363 | 200 21000
40POBE76 | CHHJ-6175 | 1/29 853 | 260 | 215 86 150 | 593 | 429 | 363 | 200 23000
55POBEB6 | CHHJ-6160 | 1/11 863 | 334 | 289 | 86 150 | 529 | 367 | 318 [ 160 15000
55POBEC6 | CHHJ-6175 | 1/21 927 | 334 | 289 86 150 | 593 | 429 | 363 | 200 20900
55POBE76 | CHHJ-6185 | 1/29 977 | 334 | 289 86 150 | 643 | 467 | 393 [ 220 30400
* 1. The dimension of the hook is included for some models.
* 2. The tolerances for all models are _%5 .
Dimensions with Feet Shaft-end Dimensions
Model Gear mm mm A&ZFSC;X'
SGMGH- IRatflol & | e | g | k| M| N|xrR|xc|z|alak|s|T|u|w| 2|
Depth
12POBECG6 | 1/21 | 145 145| 22 | 65 (330 (195 75 [ 100 | 18 [ 70 | 56 | 50 9 |55] 14 |MI0OX 18 67
12POBE76 | 1/29 [ 145|145 22 [ 65 | 330|195 75 | 100 | 18 [ 70 | 56 | 50 9 |55] 14 |MI0OX 18 67
20POBECG | 1/21 [ 145|145 22 | 65 [330 [ 195 95 (120 18 | 90 | 80 | 50 9 [55] 14 |M10x 18 72
20POBE76 | 1/29 [ 185|150 | 25 | 75 [ 410|238 95 [139] 18 | 90 | 80 | 60 | 11 7 18 | M10X 18 126
30POBEAG | 1/6 | 145|145 22 | 65 (330195 75 (100 18 [ 70 | 56 | 50 9 [55] 14 |M10Xx 18 76
30POBEBG | 1/11 | 145|145 22 | 65 (330195 75 [100| 18 | 70 [ 56 | 50 9 |55] 14 |MI0X 18 76
30POBECG | 1/21 [ 185|150 25 | 75 [410 [ 238 95 [ 139 18 | 90 | 80 | 60 | 11 7 18 [ M10X 18 131
30POBE76 | 1/29 [ 190 | 275 30 | 80 [430|335| 95 [125] 22 | 90 [ 80 | 70 | 12 [ 7.5 | 20 | M12x 24 176
4A40POBEAG | 1/6 | 145|145 22 | 65 | 330 195| 75 | 100| 18 | 70 | 56 | 50 9 [55] 14 |M10Xx 18 88
40POBEBG | 1/11 [ 145|145 22 | 65 | 330|195 95 | 120 18 [ 90 | 80 | 50 9 |55] 14 |MI0OX 18 89
40POBEC6 | 1/21 | 190 | 2751 30 | 80 | 430|335 95 [ 125 22 [ 90 [ 80 [ 70 [ 12 [ 7.5 [ 20 [ M12Xx 24 191
40POBE76 | 1/29 [ 190 | 275 | 30 | 80 | 430|335 95 | 1251 22 ( 90 | 80 | 70 [ 12 | 7.5 | 20 [ MI2 X 24 191
55POBEBG | 1/11 [ 185|150 ( 25 | 75 [410 [ 238 95 [ 139 18 | 90 | 80 | 60 | 11 7 18 [ M10X 18 155
55POBEC6 | 1/21 [ 190 | 275 30 | 80 [ 430|335 95 [125] 22 | 90 [ 80 | 70 | 12 [ 7.5 | 20 | M12Xx 24 201
55POBE76 | 1/29 [ 210|320 | 30 | 85 [470 (380 | 115 145 22 [ 110 [ 100 [ 80 | 14 9 22 [MI12 %24 245
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3.16 Dimensional Drawings of SGMGH Servomotors (1000 min™")

(N

» Dimensional Tolerances

Units: mm
Model Shaft-end Dimensions

SGMGH- S
12POBEC6 50 ©
-0.016

12POBE76 50 °
-0.016

20PCIBEC6 50 °
-0.016

20PCIBE76 0
-0.019

30PCIBEAG 50 ©
-0.016

30PCIBEB6 50 ©
-0.016

30POBEC6 0
-0.019

30POBE76 70 °
-0.019

40POBEA6 0
-0.016

40PCIBEB6 0
-0.016

40POBECS6 0
-0.019

40POBE76 0
-0.019

55PCIBEB6 0
-0.019

55PCIBEC6 0
-0.019

55PCIBE76 0
-0.019

B Lubrication

* Oil lubricating type (frame numbers: 6130 to 6190)

Servomotors of this type have been shipped with oil removed. Be sure to supply oil until the red line at the upper side

of the oil gauge.

Lubrication oil recommended is industrial-use extreme-pressure gear oil of SP-system, JIS K 2219 industrial-use gear

oil or equivalent. Refer to the following table.

Servomotor Specifications and Dimensional Drawings

Manufacturer
Surrounding - E Mobil X
Air COSMO Oil | Nippon Oil Idemitsu Showa Cxxon : apan
Temperature Co., Ltd. | Corporation Kosan she" orporation EnergY
Co., Ltd. Sekiyu K.K. Corporation

COSMO BON-NOCK | Daphne Shell Omala | Spartan Mobilgear JOMO

0 to 35°C Gear M Sl.lper Gear | Oil EP 627, 629 Reductus
SE 100, 150 Oil 100, 150 100, 150 | (ISOVG100, | 100, 150
100, 150 100, 150 150)

The following shows approximate oil amount to be supplied.

Units: liter
6130 6170 | 6180
Frame No. 6135 6140 6160 6175 6185 6190
Horizontal | ; 0.7 1.4 1.9 25 4.0
type
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3 Servomotor Specifications and Dimensional Drawings

3.16.4 SGMGH Servomotors (1000 min'1) With Standard Backlash Gears and Without Brakes (Flange-mounted Type)

3.16.4 SGMGH Servomotors (1000 min'1) With Standard Backlash Gears and With-

out Brakes (Flange-mounted Type)

(1) Grease Lubricating Type

L

LL R
LT LM LR
G | LE
o i
- wl )
2" L
?Lm
KB2
Units: mm
Shaft Center
Sg",‘\’ﬂ%e"_' Gear Model g‘:;‘g L | LL | LM | LT | KB1|KB2|KL1| R RAa'(;‘i’;‘l’?_tc’)'g g
N
03POBFA6 CNVX-6090 1/6 380 | 138 94 44 73 21 109 | 242 2840
03POBFB6 CNVX-6090 1/11 380 | 138 [ 94 44 73 21 109 | 242 3340
03POBFC6 CNVX-6100 | 1/21 [ 394 | 138 | 94 44 73 21 109 | 256 5400
03POBF76 CNVX-6100 1/29 394 138 94 44 73 21 109 | 256 5400
06POBFA6 CNVX-6100 1/6 417 161 117 44 73 21 109 | 256 4120
06POBFB6 CNVX-6100 /11 | 417 | 161 | 117 | 44 73 21 109 | 256 5230
06POBFC6 CNVX-6120 | 1/21 | 449 | 161 | 117 | 44 73 21 109 | 288 8260
06POBF76 CNVX-6120 1/29 449 161 117 44 73 21 109 | 288 9810
09POBFAG6 CNVX-6100 1/6 441 185 141 44 73 21 109 | 256 4110
09PBFB6 CNVX-6105 /11 | 441 | 185 | 141 44 73 21 109 | 256 7600
09POBFC6 CNVX-6125 | 1/21 | 473 | 185 | 141 | 44 73 21 109 | 288 10900
09POBF76 CNVX-6125 1/29 473 185 141 44 73 21 109 | 288 11900
12POBFA6 CNVX-6120 1/6 477 | 166 | 121 45 77 22 140 | 311 5980
12POBFB6 CNVX-6120 /11 | 477 | 166 | 121 45 77 22 140 | 311 7600
20POBFA6 CNVX-6120 1/6 503 | 192 | 147 | 45 77 22 140 | 311 5940
20POBFB6 CNVX-6125 1/11 503 192 147 45 77 22 140 | 311 7530
Flange Face Dimensions Shaft-end Dimensions
Model mm mm Al\gjlr;rsosx.
SGMGH- | Al e | lc| el | R N alak| s | T ] ul| w/| x| k
Depth
03POBFAG6 | 134 110 160 3 9 48 4 35 32 28 7 4 8 MS8 X 20 18.7
03POBFB6 | 134 | 110 | 160 3 9 48 4 35 32 28 7 4 8 MS§ X 20 18.7
03POBFC6 | 134 | 110 [ 160 3 9 48 4 35 32 28 7 4 8 M8x20 | 20.7
03POBF76 | 134 | 110 | 160 3 9 48 4 35 32 28 7 4 8 M8 x20 | 20.7
06POBFAG | 134 | 110 [ 160 3 9 48 4 35 32 28 7 4 8 M8x20| 22.6
06POBFB6 | 134 110 160 3 9 48 4 35 32 28 7 4 8 MS8 X 20 22.6
06POBFC6 | 180 [ 140 [ 210 4 13 69 6 55 50 38 8 5 10 [M8Xx20| 33.6
06POBF76 | 180 | 140 [ 210 4 13 69 6 55 50 38 8 5 10 | M8Xx20| 33.6
09PCIBFA6 134 110 160 3 9 48 4 35 32 28 7 4 8 MS8 X 20 24.6
09POBFB6 | 134 | 110 | 160 3 48 4 35 32 28 7 4 8 M8 xX20| 24.6
09POBFC6 | 180 | 140 [ 210 4 13 69 6 55 50 38 8 5 10 | M8Xx20| 35.6
09PLIBF76 180 140 | 210 4 13 69 6 55 50 38 8 5 10 [ M8 % 20 35.6
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3.16 Dimensional Drawings of SGMGH Servomotors (1000 min™")

(Cont'd)
Flange Face Dimensions Shaft-end Dimensions
Approx.
Model mm mm Mass
SGMGH- Tapx
LA| B |LLC|LE|LG|LR| N Q | K| s T u | w kg
Depth
12PCIBFA6 | 180 | 140 | 210 | 4 13 | 69 6 55 | 50 | 38 8 5 10 |[M8x20| 42
12PCIBFB6 | 180 | 140 | 210 | 4 13 | 69 6 55 | 50 | 38 8 5 10 |[M8x20| 42
20POOBFA6 | 180 | 140 | 210 | 4 13 | 69 6 55 | 50 | 38 8 5 10 |[M8x20| 46
20PCIBFB6 | 180 | 140 | 210 | 4 13 | 69 6 55 | 50 | 38 8 5 10 |[M8x20| 46
Dimensional Tolerances
Units: mm
Model Flange Face Dimensions Shaft-end Dimensions
SGMGH- LB S
03PLIBFAG 11070036 28 °
-0.090 -0.013
03POIBFB6 11070036 28 ¢ »
-0.090 -0.013 83
03POBFC6 11070:036 0 z
—0.090 -0.013 5
03POBF76 110709 ) S
-0.090 -0.013 o
06PLCIBFA6 11070036 28 0 =
-0.090 -0.013 =
06PLIBFB6 11070036 0 -
—0.090 -0.013 c
(]
06PLIBFC6 14070043 0 2
—0.106 -0.016 o
06PCIBF76 14070043 38 ° 3
-0.106 -0.016 '*5
09PLIBFA6 11070036 0 g
—0.090 —0.013 ?
[e]
09PLIBFB6 11070036 28 ¢ 3
—0.090 -0.013 g
09PLIBFC6 14070043 38 ° g
-0.106 -0.016 1)
09PLIBF76 14070043 3g 0
-0.106 -0.016 n
12PCIBFAG 14070043 0
-0.106 -0.016
12PCIBFB6 14070043 38 O
-0.106 -0.016
20PCIBFA6 14070043 0
-0.106 -0.016
20PCIBFB6 14070043 0
—0.106 -0.016

- L
INFO Lubrication

* Grease lubricating type (frame numbers: 6090 to 6125)
Since grease has been filled prior to shipment, the servomotors can be used without replenishing grease.
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3 Servomotor Specifications and Dimensional Drawings

3.16.4 SGMGH Servomotors (1000 min'1) With Standard Backlash Gears and Without Brakes (Flange-mounted Type)

(2) Small Oil Lubricating Type

QOil filler

88
SRnN

KL1

|

|

|

|

g |
|

\ Oil drain plug 1
|

|

|

|

$50h6: 950 0016

$20018: $200 o 999

Units: mm
Flange
Shaft Cen- Face Shaft-end Dimensions
Model | Gear [Gear| | | |\ | vlks1lwi1| r | terAllow- | Dimen- A&Z’:g-
SGMGH- | Model | Ratio able Radial sions kg
Load N Tap X
LR Q QK Depth
CHVX-
12POBFC6 6130 1721 | 536 | 166 | 121 | 77 | 140 | 370 10900 76 70 56 M10x18 66
CHVX-
12POBF76 6135 1/29 | 536 | 166 | 121 | 77 | 140 | 370 11900 76 70 56 M10x18 66
CHVX-
20POBFC6 6140 1/21 | 582 | 192 | 147 | 77 140 | 390 15700 96 90 80 M10x18 71
CHVX-
30PBFA6 6130 1/6 | 596 | 226 | 181 | 77 | 140 | 370 6920 76 70 56 | M10x18 75
CHVX-
30PBFB6 6135 1/11 | 596 | 226 | 181 | 77 140 | 370 8790 76 70 56 | M10x18 75
CHVX-
40POBFA6 6135 1/6 | 664 | 260 | 215 | 86 | 150 | 404 6870 76 70 56 | M10x18 87
CHVX-
40PCBFB6 6145 1/11 | 684 | 260 | 215 | 86 [ 150 | 424 13000 96 90 80 M10x18 88
Lubrication

(N
Gt

* Oil lubricating type (frame numbers: 6130 to 6190)
Servomotors of this type have been shipped with oil removed. Be sure to supply oil until the red line at the upper side
of the oil gauge.
Lubrication oil recommended is industrial-use extreme-pressure gear oil of SP-system, JIS K 2219 industrial-use gear
oil or equivalent. Refer to the following table..

s gi Manufacturer
urrounding - -
. E Mobil
Air COSMO Oil | Nippon Oil Idemitsu Showa Cxxon tg i Japan
Temperature Co. Ltd Corporation Kosan Shell orporation Energy
v Co., Ltd. Sekiyu K.K. Corporation
COSMO BON-NOCK | Daphne Shell Omala | Spartan Mobilgear JOMO
0 to 35°C Gear M Super Gear | Oil EP 627, 629 Reductus
SE 100, 150 Oil 100, 150 100, 150 (ISOVG100, | 100, 150
100, 150 100, 150 150)
The following shows approximate oil amount to be supplied.
Units: liter
6130 6170 6180
Frame No. 6135 6140 6160 6175 6185 6190
Horizontal | - 7 | o7 1.4 19 | 25 | 40
type
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3.16 Dimensional Drawings of SGMGH Servomotors (1000 min™")

(3) Large Qil Lubricating Type

L

LL R Oil drain plug
45 LM " G [~ oilfiler
7 oK | ShaftEnd |
[ — ‘ 1 @ Q ! Tap x Depth* 1
; _ _ ‘v—l : T . :
o — Y 1
e T, f H ‘ ) | =4 |
e ISERS NN
E?(Km I =& 2 — N T
22 J LE * See the following
N-¢LZ Mounting holes table.
6 Mounting holes 8 Mounting holes
Units: mm
Shaft Center
Model Gear Allowable
SGMGH- Gear Model Ratio L LL LM | KB1 | KL1 R A Radial Load
N
20POBF76 | CHVJ-6160 1/29 687 | 192 | 147 77 140 | 495 | 228 20500
30POBFC6 | CHVJ-6160 1/21 721 | 226 | 181 77 140 | 495 | 228 18600
30POBF76 | CHVJ-6170 1/29 785 | 226 | 181 77 140 | 559 | 243 23100
40POBFC6 | CHVJ-6170 1/21 853 [ 260 | 215 86 150 | 593 | 243 21000
40POBF76 | CHVJ-6175 1/29 853 [ 260 | 215 86 150 | 593 | 243 23000
55POBFB6 | CHVJ-6160 1/11 863 | 334 | 289 86 150 | 529 | 228 15000
55POBFC6 | CHVJ-6175 1/21 927 | 334 | 289 86 150 | 593 | 243 20900
55POBF76 | CHVJ-6185 1/29 977 | 334 | 289 86 150 | 643 | 258 30400
Flange Face Dimensions Shaft-end Dimensions
Model Gear mm mm A’\[:;Iprox.
SGMGH- | Ratio Tap x ass
LA|LLB|LC|LE|LG|LR]| N LZ| Q | QK| S T U w kg
Depth
20POBF76 | 1/29 [ 310 [ 270 [ 340 | 4 20 | 89 6 11 90 | 80 | 60 11 18 | M10x18 121
30POBFC6| 1/21 [ 310 [ 270 [ 340 | 4 20 | 89 6 11 90 | 80 | 60 11 18 | M10x18 126
30POBF76 | 1/29 | 360 | 316 | 400 5 22 94 8 14 90 80 70 12 | 7.5 | 20 | M12x24 176
40POBFC6| 1/21 | 360 | 316 | 400 | 5 22 | 94 8 14 | 90 | 80 | 70 12 | 7.5 | 20 | M12x24 191
40POBF76 | 1/29 | 360 | 316 | 400 | 5 22 | 94 8 14 1 90 [ 80 | 70 [ 12 | 7.5 | 20 [MI12x24 191
55POBFB6 | 1/11 | 310 | 270 | 340 4 20 89 6 11 90 80 60 11 7 18 [ M10x18 150
55POBFC6 | 1/21 | 360 | 316 [ 400 [ 5 22 | 94 8 14 | 90 | 80 | 70 12 | 7.5 | 20 | M12x24 201
55POBF76 | 1/29 | 390 | 345 [ 430 5 22 | 110 | 8 18 | 110 [ 100 | 80 | 14 9 22 | M12x24 232

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

3.16.4 SGMGH Servomotors (1000 min'1) With Standard Backlash Gears and Without Brakes (Flange-mounted Type)

A\
INF
(o

3-112

« Dimensional Tolerances

Units: mm
Model Flange Face Dimensions Shaft-end Dimensions
SGMGH- LB

20POBF76 27070036 60

-0.137 -0.019
30POIBFC6 27070-056 60

-0.137 -0.019
30POBF76 31670062

—0.151 -0.019
40PLCIBFC6 3160062

-0.151 -0.019
40POBF76 31670062

-0.151 -0.019
55PCBFB6 27070:056

-0.137 -0.019
55PCIBFC6 3160062

-0.151 -0.019
55PCIBF76 34570062 80

-0.151 -0.019

B Lubrication

* Oil lubricating type (frame numbers: 6130 to 6190)

Servomotors of this type have been shipped with oil removed. Be sure to supply oil until the red line at the upper side
of the oil gauge.

Lubrication oil recommended is industrial-use extreme-pressure gear oil of SP-system, JIS K 2219 industrial-use gear
oil or equivalent. Refer to the following table.

s di Manufacturer
urrounding - -
. E Mobil
Air COSMOOil | Nippon Oil | 'demitsu | Showa xxon Mobi Japan
Temperature Co. Ltd Corporation Kosan Shell Corporation Energy
R P Co,, Ltd. | Sekiyu K.K. Corporation
COSMO BON-NOCK | Daphne Shell Omala | Spartan Mobilgear JOMO
0 to 35°C Gear M Super Gear | Oil EP 627, 629 Reductus
SE 100, 150 Oil 100, 150 100, 150 (ISOVG100, | 100, 150
100, 150 100, 150 150)

The following shows approximate oil amount to be supplied.

Units: liter
6130 6170 | 6180
Frame No.| o >0 | 6140 | 6160 | o722 | o8 | 6190
Horizontal | ; 0.7 1.4 1.9 25 40
type




3.16 Dimensional Drawings of SGMGH Servomotors (1000 min™")

3.16.5 SGMGH Servomotors (1000 min'1) With Low-backlash Gears and Without
Brakes (Flange-mounted Type)

(1) Small Grease Lubricating Type

mn L R * Applied Specifications for Shaft-end Tap
46 LM 100
12 3

e Q d-tapxL.
Shaft End
[ u)I
8 ) 15

I
|
1
ﬁk :
| Units: mm
O :
i |[Frame No. | Dia.S |Length Q [d XL mm
I
I

a — |47

\ $35h6
$130h7

ol S‘J 5
=] o T — R1 - ! ANFJ-L20 35 55 M8 x 16
AR ‘ ANFJ-L30| 50 75 |M10x20
73 ANFJ-L40| 60 90 |MI12x24
21 !

¢ Detailed Dimensions of Gears
ANFJ-L20 ANFJ-L30

- 3 o —
M | % 31 —_///Og 2 o)
il — g — ¢ £
HH-H- 2 FS e i — 8 ﬁf R el | S | g| g
(Motor) i P = 21 = (Motor) P P I 2 a)
A | - . g
- " 0 — $50h6: $50 0016 ke
2 $35h6: $35 0,016 e , @
190h7: $190 . [J]
44 | A 55 | $130h7: $130 0040 52 | A JL ] 75| ¢ $190.0.046 £
17 JJ L L2 23 J Lz a
12 20 15 55 o
3] 20 51 L33 ©
" [2])
Gear Ratio A Gear Ratio A 5
1/5 6 1/5 11 ~§
1/9 38 o
1/9 18 =
120,129 | 37 1/20,1/29 | 42 o
1/45 47 1/45 52 Cf
S
5]
ANFJ-L40 1 = IS
//% :
| RE
i 35 3
—
g
o <O © =
< PSS F S
(Motor) T age Q
T wallr 0
R?) /| ¢60h6 ¢60 -0.019
0
60_|_A \ \ 90 $240h7: $240 046

27 1J8 JJ
5

Gear Ratio A
1/5 16
1/9 48
1/20, 1/29 48
1/45 58

3-113



3 Servomotor Specifications and Dimensional Drawings

3.16.5 SGMGH Servomotors (1000 min'1) With Low-backlash Gears and Without Brakes (Flange-mounted Type)

Units: mm
Model Gear Approx. SZﬁf)tvSaebr;;er
SGMGH- | GfarmPe | paip | B | HH MR MESS Radial Load
N

03AOBL14 15 | 394 | 138 | 92 | 256 14 833
03AOBL24 1/9 | 406 | 138 | 92 | 268 14 930
03AOBL54 120 | 425 | 138 | 92 | 287 16 1270
06ACIBL14 ANFJ-L20 1/5 | 417 | 161 | 115 | 256 16 833
06AOBL24 1/9 | 429 | 161 | 115 | 268 16 980
09AOBL14 1/5 | 441 | 185 | 139 | 256 18 833

(N, W Lubrication
INFO( ) ) ) ) o
% * Since grease has been filled prior to shipment, the servomotors can be used without replenishing grease.

(2) Large Grease Lubricating Type

L

LL R
LT, LM LG LR
5
Appcs " Shaend
© ! |
—i] BeL | T
= T ~ | ﬁ |
= < !
H= B B | "“3 1
oI8 [l i\ < ! g*J U |
< ¥ j,l R1 | .
E ,,,,,,,,,,, J
KB1 -
KB2
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3.16 Dimensional Drawings of SGMGH Servomotors (1000 min™")

Units: mm
Shaft Center
sg&(ﬁl Gear Model S::c: L | L |w]|LwR]| L |kBt|kB2|KL1| R R/:cli?;ﬁt:z 4
N
03A0OBL74 129 [ 491 [ 138 | 92 | 140 | 46 | 73 | 21 | 109 | 353 2940
03AOBL84 145 [ 501 | 138 | 92 | 140 | 46 | 73 | 21 | 109 | 363 3430
06AOBL54 ANFI-L30 =51 T Ter [ 115 [ 120 | 36 | 73 | 21 [ 109 | 353 2650
06AOBL74 129 [ 514 [ 161 | 115 | 140 | 46 | 73 | 21 | 109 | 353 2940
OGACIBL84 | ANFJ-L40 | 1/45 | 565 | 161 | 115 | 160 | 46 | 73 | 21 | 109 | 404 3040
09AOBL24 1/9 | 534 [ 185 [ 139 [ 140 | 46 | 73 | 21 | 109 | 349 1960
09AOBL54 ANFI-L30 =535 1785 [ 130 [ 120 | 6 | 73 | 21 [ 109 | 353 2650
09AOBL74 129 [ 579 [ 185 [ 139 | 160 | 46 | 73 | 21 | 109 | 394 6360
09ACBL84 ANFILA0 s e [ 139 [ 160 | 46 | 75 | 21 | 109 | 404 8040
12A0BL14 1/5 [ 509 [ 166 | 119 [ 140 | 47 | 77 | 22 | 140 | 343 1670
12A0BL24 ANFJ-L30 1/9 [ 536 [ 166 | 119 | 140 | 47 | 77 | 22 | 140 | 370 1960
12A0BL54 120 | 581 [ 166 | 119 | 160 | 47 | 77 | 22 | 140 | 415 6080 ”
12A0BL74 | ANFJ-L40 | 129 [ 581 [ 166 | 119 [ 160 | 47 | 77 | 22 | 140 | 415 6360 2
12A0BL84 1/45 | 591 | 166 | 119 [ 160 | 47 | 77 | 22 | 140 | 425 8040 §
20A0BL14 1/5 [ 535 [ 192 145 [ 140 | 47 | 77 | 22 | 140 | 343 1670 e
20A0BL24 ANFJ-L30 19 | 562 [ 192|145 [ 140 | 47 [ 77 | 22 | 140 | 370 1960 g
20A0OBL54 120 | 607 | 192 | 145 [ 160 | 47 | 77 | 22 | 140 | 415 6080 g
30A0BL14 | ANFJ-L40 1/5 [ 609 [ 226 [ 179 [ 160 | 47 | 77 | 22 | 140 | 383 3820 g
30A0BL24 1/9 [ 641 | 226 [ 179 [ 160 | 47 | 77 | 22 | 140 | 415 4700 =
S
Flange Face Dimensions Shaft-end Dimensions Approx. S
Model Gear b=
SGMGH- | Ratio mm mm Mass | g
LA| B|LLC|[LG|LLZ| Q@ |aK]| S T u w kg )
03AOBL74 | 129 | 220 | 190 | 245 | 15 12 75 65 50 9 55 14 31 5
03AOBL84 | 1/45 | 220 | 190 | 245 | 15 12 75 65 50 9 55 14 31 2
06AOBL54 | 1/20 | 220 | 190 | 245 | 15 12 75 65 50 9 5.5 14 33 S
06AOBL74 | 129 | 220 | 190 | 245 | 15 12 75 65 50 9 55 14 33 ?
06AOIBL84 | 1/45 | 280 | 240 | 310 | 18 14 90 78 60 11 7 18 53
09AOBL24 | 1/9 | 220 | 190 | 245 | 15 12 75 65 50 9 55 14 35 n
09AOBL54 | 1/20 | 220 | 190 | 245 [ 15 12 75 65 50 9 5.5 14 35
09AOBL74 | 1/29 | 280 | 240 | 310 | 18 14 90 78 60 11 18 55
09AOBL84 | 1/45 | 280 | 240 | 310 | 18 14 90 78 60 11 18 55
12A0BL14 | 1/5 | 220 | 190 | 245 | 15 12 75 65 50 55 14 32
12A0BL24 | 19 | 220 | 190 | 245 | 15 12 75 65 50 5.5 14 39
12A0BL54 | 1/20 | 280 | 240 | 310 | 18 14 90 78 60 11 18 59
12A0BL74 | 1/29 | 280 | 240 | 310 | 18 14 90 78 60 11 18 59
12A0BL84 | 1/45 | 280 | 240 | 310 | 18 14 90 78 60 11 18 59
20A00BL14 | 1/5 | 220 | 190 | 245 | 15 12 75 65 50 55 | 14 36
20A00BL24 | 1/9 | 220 | 190 | 245 | 15 12 75 65 50 55 14 43
20A0BL54 | 120 | 280 | 240 | 310 | 18 14 9 | 78 60 11 18 63
30A0BL14 | 1/5 | 280 | 240 | 310 | 18 14 9 | 78 60 11 18 58
30A0BL24 | 1/9 | 280 | 240 | 310 | 18 14 9 | 78 60 11 18 68

(N, W Lubrication
INFO(3 ) ) ) ) o
% * Since grease has been filled prior to shipment, the servomotors can be used without replenishing grease.
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3 Servomotor Specifications and Dimensional Drawings

3.17.1 SGMSH Servomotors (3000 min'1) Without Gears and Without Brakes

3.17 Dimensional Drawings of SGMSH Servomotors (3000 min'1)
3.17.1 SGMSH Servomotors (3000 min'1) Without Gears and Without Brakes

Models with oil seals are of the same configuration.

L

L LR o ShaftEnd 5
46 LM 170.04 aLc _ : LR :
LG, . LE [©]60.04]A] ! CLE !
ol i \% & @ 0 X EX& Q\’P\ | |
8 — & DN !
O — —Tm | LF |
= I~ | = | |
—i] c % T |
S = ATy T T e
LT I 1
| r |
y — @ | 4}7 ‘ |
‘ \%’ 4-9LZ Mour?tilng 3 LL» E
oes, T T-T-TTT-T-T-T-TT-T--T--T--T---T---==
Note: For the specifications of the other shaft ends, refer to
3.20 Shaft End Specifications for SGMGH, SGMSH
and SGMDH Servomotors.
Units: mm
Models Shaft-end Dimensions Approx. Mass
SGMSH- L LL LM LR KB1 KB2 | KL1 S Q kg
10A00A21 | 194 | 149 | 103 | 45 76 128 | 96 24_0%13 40 4.6
15A0A21 | 220 | 175 | 129 | 45 | 102 | 154 | 96 2470%]3 40 58
20A00A21 | 243 | 198 | 152 | 45 | 125 | 177 | 96 2470%]3 40 7.0
0
30A0A21 | 262 | 199 | 153 63 124 | 178 | 114 28 o3 55 11
40A0A21 299 236 190 63 161 215 114 2870%13 55 14
50A00A21 | 339 | 276 | 230 | 63 | 201 | 255 | 114 2870%13 55 17
Model Flange Face Dimensions Allowable Allowable
SGMSH- mm Radial Load | Thrust Load
LA LB LC LE LF LG LH Lz N N
10A0OA21 115 95 0%35 100 3 3 10 130 7 686 196
15A0A21 115 9570%35 100 3 3 10 130 7 686 196
20A0A21 115 95_0%35 100 3 3 10 130 7 686 196
30ADA21 | 145 | 110 0 | 130 [ 6 | 6 | 12 | 165 | 9 980 392
40A0A21 145 11070(:)35 130 6 6 12 165 9 1176 392
50A0A21 145 11070(:)35 130 6 6 12 165 9 1176 392

3-116



3.17 Dimensional Drawings of SGMSH Servomotors (3000 min™")

* Cable Specifications for Detector Connectors

(17-bit Encoder)

With an Absolute Encoder

Receptacle: MS3102A20-29P
Applicable plug (Purchased by the customer)
Plug: MS3108B20-29S

Cale clamp: MS3057-12A

» Cable Specifications for Servomotor

Connectors

With an Incremental Encoder

A Phase U
B Phase V
C Phase W
D FG

(Frame ground)

A - K — A - K -
B - L - B - L -
C DATA+ M - C DATA+ M -
D DATA- N - D DATA- N -
E - P - E - P -
F - R - F - R -
G ov S BATT- G ov S -
H +5VDC T BATT+ H +5VDC T -
J FG(Frame ground) - J FG(Frame ground) - -

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

3.17.2 SGMSH Servomotors (3000 min'1) 200-V Specifications Without Gears and With Brakes

3.17.2 SGMSH Servomotors (3000 min'1) 200-V Specifications Without Gears and

With Brakes
Models with oil seals are of the same configuration.
L T T TSt oo T
45 tM 110.04 BLe 1 LR
LG T£ : aFLE
sl Bl 2 4 3
B
_ :7 ) / : L‘j
L) {T
LA Lfﬁl S
L A (A 4 - | ‘ & ‘
KB1 ¢oLZ Mounting ‘ Q
KB2 holes; e
Note: For the specifications of the other shaft ends, refer to
3.20 Shaft End Specifications for SGMGH, SGMSH
and SGMDH Servomotors.
Units: mm
Model Shaft-end Dimensions | Approx.
SGMSH- L LL | LM | LR | KB1 | KB2 | KL1 S Q Mizs
0
10A0A2B | 238 | 193 | 147 | 45 67 | 171 | 102 0013 40 6.0
15A00A2B | 264 | 219 | 173 | 45 93 197 | 102 _0%13 40 7.5
0
20A00A2B | 287 | 242 | 196 | 45 116 | 220 | 102 0013 40 8.5
30A0A2B| 300 | 237 | 191 | 63 | 114 | 216 | 119 s 55 14
40A0A2B | 337 | 274 | 228 | 63 151 | 253 | 119 70(;13 55 17
50A00A2B | 377 | 314 | 268 | 63 | 191 | 293 | 119 s 55 20
Model Flange Face Dimensions Allowable Allowable
SGMSH. mm Radial Load | Thrust Load
LA LB LC| LE| LF [ LG | LH | LZ N N
10A0A2B | 115 9570(())35 100 [ 3 3 10 [ 130 [ 7 686 196
15A0A2B | 115 9570(())35 100 [ 3 3 10 | 130 [ 7 686 196
20A0A2B| 115 9570(())35 100 [ 3 3 10 | 130 [ 7 686 196
30A0A2B | 145 11070%3 s | 130 6 6 | 12 [ 165 9 980 392
40A0A2B | 145 11070%35 130 | 6 6 12 [ 165 9 1176 392
50A0A2B | 145 11070%35 130 | 6 6 12 [ 165 9 1176 392
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3.17 Dimensional Drawings of SGMSH Servomotors (3000 min™")

» Cable Specifications for Detector Connectors

(17-bit Encoder)

With an Absolute Encoder

Receptacle: MS3102A20-29P
Applicable plug (Purchased by the customer)
Plug: MS3108B20-29S

Cale clamp: MS3057-12A

» Cable Specifications for Servomotor Connectors

(Frame ground)

A Phase U E |Brake terminal
B Phase V F |Brake terminal
C Phase W G -

With an Incremental Encoder

A - K — A - K -
B - L - B - L -
C DATA+ M - C DATA+ M -
D DATA- N - D DATA- N -
E — P — E - P -
F - R - F - R -
G ov S BATT- G ov S -
H +5VDC T BATT+ H +5VDC T -
J FG (Frame ground) - J FG(Frame ground) - -

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

3.17.3 SGMSH Servomotors (3000 min'1) With Low-backlash Gears and Without Brakes (Flange-mounted Type)

3.17.3 SGMSH Servomotors (3000 min'1) With Low-backlash Gears and Without
Brakes (Flange-mounted Type)

(1) Small Grease Lubricating Type

L

LL

R

A6

LM

12

3

96
‘ 88

¢ Detailed Dimensions of IMT Gears

* Applied Specifications for Shaft-end Tap

0140 ‘
Q
= N
&

4-¢12 Mounting holes

,,,,,,,,,,,, Q

oo ' [ ANFU-L30

d-tapxL
I
I
{
1 =9 @D
|
I
! Units: mm
| |Frame No. | Dia.S |Length Q|dxL mm
. [ANFOL20] 35 55 | M8sx16
50 75 M10 x 20|
ANFJ-L40 60 90 M12 x 24|

ANFJ-L20 ANFJ-L30
ﬂ
TN g3 ]
i n ek
N 1O | &
RIS = o R
(Motor) |H | DL RS (Motor) PN NSRS
_.UA — B
$35h6: ¢35 0 @
52| A
44 55| $130h7: 9130 0, LJH
20 15 3325
20 5
Gear Ratio A Gear Ratio A
1/5 6 1/5 11
1/9 18 1/9 38
1/20,1/29 | 37 1/20,1/29 | 42
1/45 47 1/45 52
ANFJ-L40 1 ~
ey
L] Ealli S
iy ///:F 3
© %
p=.
o Sdi=li=] | S
- L <4 | |-t |<-H—-H— - —
(Motor) < ¥ YL %1
> ‘[ $60h6: 960 O,
60 | A | |] 90 $240n7: $240 9,
27j Lf2
18 - 25
5 38
Gear Ratio A
1/5 16
1/9 48
1/20,1/29 | 48
1/45 58
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3.17 Dimensional Drawings of SGMSH Servomotors (3000 min™")

(N
(o]

Units: mm
Shaft Center Approx
Model Gear Allowable ’
somsH- | GearModel | oo | L | | ™M | R | Radial Load ME;S
N
10AOAL14 1/5 403 149 103 254 833 13
10A0AL24 ANEJ-L20 1/9 415 149 103 266 980 13
15A0AL14 ) 1/5 429 175 129 | 254 833 14
20A0AL14 1/5 452 198 152 | 254 833 15

B Lubrication

* Since grease has been filled prior to shipment, the servomotors can be used without replenishing grease.

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

3.17.3 SGMSH Servomotors (3000 min'1) With Low-backlash Gears and Without Brakes (Flange-mounted Type)

3-122

L

(2) Large Grease Lubricating Type

LL R
46 LM LR 3

o < " Snatena

= — %E N

SiEe= @ | {Q |

g8, b = ! ;ﬁ y

e issanill

KB1 5
KB2 T 6-pLZ Mounting
holes
Units: mm
Shaft Center
S“G/llc\)/ldsell-L Gear Model S:tf‘; L | LL | LM | LR |KBI|KB2|KLT| R R’;'('j‘i’;"l’?_?)': g
N

10AOAL54 120 | 496 | 149 | 103 | 140 | 73 | 21 | 96 | 347 2650
10AAL74 1729 | 496 | 149 | 103 | 140 | 73 | 21 | 96 | 347 2940
10A0AL84 /45 | 506 | 149 | 103 | 140 | 73 | 21 | 96 | 357 3430
BanALs | B S w T s T [ [ 3 [ 2 [ % | 38 1960
15A00AL54 120 | 522 | 175 | 129 | 140 | 73 | 21 | 96 | 347 2650
15A0AL74 1729 | 522 | 175 | 129 | 140 | 73 | 21 | 96 | 347 2940
15ACAL84 | ANFJ-L40 | 1745 | 573 | 175 | 129 | 160 | 73 | 21 | 96 | 398 8040
20A0IAL24 19 | 541 | 198 | 152 | 140 | 73 | 21 | 96 | 343 1960
20a0Ass | AN I T Ss Tes (s [0 | 3 [ 21 | 96 | 34 2650
20A0AL74 129 | 586 | 198 | 152 | 160 | 73 | 21 | 96 | 388 6860
20a0Aes | NP0 s Sos [ios [ 132 [ 160 | 73 | 21 | 96 | 398 8040
30A0AL14 /5 | 540 | 199 | 153 | 140 | 75 | 21 | 114 | 341 1670
soa0aza | MNP0 S T (s a0 [ 75 | 21 [ 114 | 368 1960
30ACIAL54 120 | 612 | 199 | 153 | 160 | 75 | 21 | 114 | 413 6080
30A00AL74 | ANFJ-L40 | 1729 | 612 | 199 | 153 | 160 | 75 | 21 | 114 | 413 6860
30A0IAL84 /45 | 622 | 199 | 153 | 160 | 75 | 21 | 114 | 423 8040
40AOAL14 | ANFJ-L30 | 1/5 | 577 | 236 | 190 | 140 | 75 | 21 | 114 | 341 1670
40ADIAL24 179 | 649 | 236 | 190 | 160 | 75 | 21 | 114 | 413 4700
40A0AL54 1720 | 649 | 236 | 190 | 160 | 75 | 21 | 114 | 413 6080
40ACIAL74 1729 | 649 | 236 | 190 | 160 | 75 | 21 | 114 | 413 6860
soa0aLs | NP0 e e T30 (160 [ 75 [ 21 | 114 [ 38 3820
50ACIAL24 19 | 689 | 276 | 230 | 160 | 75 | 21 | 114 | 413 4700
50A0AL54 120 | 689 | 276 | 230 | 160 | 75 | 21 | 114 | 413 6080




3.17 Dimensional Drawings of SGMSH Servomotors (3000 min™")

(N
(o]

Model Gear | Flange Face Dimensions mm Shaft-end Dimensions APproX.
SGMSH- | Ratio mm Mass

LA | LB| LC| LG | LZ Q | QK| S T U w kg
10ACAL5G4 120 | 220 | 190 | 245 | 15 | 12 | 75 | 65 | 50 | 9 | 55 | 14 30
10ACIAL74 129 | 220 | 190 | 245 | 15 | 12 | 75 | 65 | 50 | 9 | 55 | 14 30
10ACIAL84 /45 | 220 | 190 | 245 | 15 | 12 | 75 | 65 | 50 | 9 | 55 | 14 30
15A00AL24 19 | 220 | 190 | 245 | 15 | 12 | 75 | 65 | 50 | 9 | 55 | 14 31
15AC0ALG4 120 | 220 | 190 | 245 | 15 | 12 | 75 | 65 | 50 | 9 | 55 | 14 31
15A0IAL74 129 | 220 | 190 | 245 | 15 | 12 | 75 | 65 | 50 | 9 | 55 | 14 31
15ACAL84 /45 | 280 | 240 | 310 | 18 | 14 | 9 | 78 | 60 | 11 | 7 | 18 51
20A0IAL24 19 | 220 | 190 | 245 | 15 | 12 | 75 | 65 | 50 | 9 | 55 | 14 32
20A00AL54 120 | 220 | 190 | 245 | 15 | 12 | 75 | 65 | 50 | 9 | 55 | 14 32
20A0AL74 129 | 280 | 240 | 310 | 18 | 14 | 90 | 78 | 60 | 11 | 7 | 18 )
20A0IAL84 /45 | 280 | 240 | 310 | 18 | 14 | 90 | 78 | 60 | 11 18 )
30A0IAL14 15 | 220 | 190 | 245 | 15 | 12 | 75 | 65 | 50 | 9 | 55 | 14 29
30A0IAL24 79 | 220 | 190 | 245 | 15 | 12 | 75 | 65 | 50 | 9 | 55 | 14 36
30A0IAL54 120 | 280 | 240 | 310 | 18 | 14 | 90 | 78 | 60 | 11 | 7 | 18 56
30A00AL74 129 | 280 | 240 | 310 | 18 | 14 | 9 | 78 [ 60 | 11 | 7 | 18 56
30A0IAL84 1/45 | 280 | 240 | 310 | 18 | 14 | 90 | 78 | 60 | 11 | 7 | 18 36
40A0AL14 15 | 220 | 190 | 245 | 15 | 12 | 75 | 65 | 50 | 9 | 55 | 14 32
40A0AL24 19 | 280 | 240 | 310 | 18 | 14 | 9 | 78 | 60 | 11 | 7 | 18 59
40A0IAL54 120 | 280 | 240 | 310 | 18 | 14 | 9 | 78 [ 60 | 11 | 7 | 18 59
40A0IAL74 129 | 280 | 240 | 310 | 18 | 14 | 90 | 78 | 60 | 11 | 7 | 18 59
50A0IAL14 15 | 280 | 240 | 310 | 18 | 14 | 9 | 78 | 60 | 11 | 7 | 18 )
50ACAL24 19 | 280 | 240 | 310 | 18 | 14 | 9 | 78 | 60 | 11 | 7 | 18 )
50ACIAL54 120 | 280 | 240 | 310 | 18 | 14 | 90 | 78 | 60 | 11 | 7 | 18 62

B Lubrication

* Since grease has been filled prior to shipment, the servomotors can be used without replenishing grease.

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

3.18.1 SGMDH Servomotors (2000 min'1) Without Gears and With/Without Brakes

3.18 Dimensional Drawings of SGMDH Servomotors (2000 min'1)

These Servomotors are not provided with gears.

3.18.1 SGMDH Servomotors (2000 min'1) Without Gears and With/Without Brakes

Models with oil seals are of the same configuration.

LR

$200.0 046

[1] 004 [A

RN
o
o
[N}

4-$13.5 Mounting
holes

——————

Note: For the specifications of the other shaft ends, refer to
3.20 Shaft End Specifications for SGMGH, SGMSH
and SGMDH Servomotors.

Units: mm
Shaft-end Approx. Mass
Model Dimensions kg Allgwable Allowable
L LL LM LR | KB1 | KB2 - . Radial Load | ThrustLoad
SGMDH- Without | With
S Q N N
Brakes | Brakes
22A0A21 | 242 | 187 | 144 55 70 165 28_%013 50 15.5 20.5 1176 490
32A0A21 | 254 | 199 | 156 55 82 177 28_%013 50 18.5 23.5 1176 490
40A0A21 | 274 | 209 | 166 | 65 | 92 | 187 | 320, 60 21 26 1176 490
* 1. The detector is a 17-bit encoder (absolute/incremental).
*2.

For Servomotors with brakes, OOB is appended to the end of each model name.



3.18 Dimensional Drawings of SGMDH Servomotors (2000 min™")

* Cable Specifications for Detector Connectors

(17-bit Encoder)

With an Absolute Encoder

Receptacle: MS3102A20-29P
Applicable plug (Purchased by the customer)
Plug: MS3108B20-29S

Cale clamp: MS3057-12A

With an Incremental Encoder

A - K — A - K
B - L - B - L
C DATA+ M - C DATA+ M
D DATA- N - D DATA- N
E - P - E - P
F - R - F - R
G ov S BATT- G ov S
H +5VDC T BATT+ H +5VDC T
J FG (Frame ground) | — - J FG (Frame ground) | —
* Cable Specifications for Brake Connectors
Wihtout brakes With brakes
A Phase U A Phase U
B Phase V B Phase V
C Phase W C Phase W
D | FG(Frame ground) D| FG (Frame ground)
E — E Brake terminal
F — F Brake terminal
G - G -

Servomotor Specifications and Dimensional Drawings

3-125



3 Servomotor Specifications and Dimensional Drawings

3.19.1 SGMCS Servomotors ¢$135 Model

3.19 Dimensional Drawings of SGMCS Servomotors

3.19.1 SGMCS Servomotors ¢135 Model
(1) Applicable flange: 1

6 x M4 tapped, depth 8 6 x M4 tapped, depth 8
(Divided into six equal sections (Divided into six equal sections
of sixty degrees) B L B of sixty degrees)
4 (LL) 4+0.9
0[40.07 |A Rotating section
(shown with hatching)

Non-

rotating 7

section

0135
$120n7

y
A
| 0.04]
Servomotor-end Encoder-end Units: mm
connector connector $100n7: 100 § g3 ’
Nameplate Nameplate N
$12007: 9120 § g5
Model Approx. Mass
L LL
SGMCS- (Lh) kg
02B0OC11 59 51 4.8
05B0OC11 88 80 5.8
0o7BOC11 128 120 8.2

(2) Applicable flange: 4

300450

50 /
30, .
B i B
4 i—( ) 4:0.9/ 41507 6 x M4 tapped, depth 8
6 x M4 tapped, depth 8 Eﬁa (Divided into six equal
(Divided into six equal | = Rotating section sections of sixty degree)
sections of sixty degrees e 20 (shown with hatching)

Non-
rotating
section

¢ 135
¢ 120h7
¢ 100h7

Nameplate Nameplate m
0 Units: mm
$100n7: $100 § ggs
$120n7: 120 3 35
Model Approx. Mass

SGMCS- L (tH) kg

02BOC41 59 51 4.8

05B0OC41 88 80 5.8

07BOC41 128 120 8.2
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3.19 Dimensional Drawings of SGMCS Servomotors

3.19.2 SGMCS Servomotors ¢175 Model

(1) Applicable flange: 1

6 x M5 tapped, depth 8

(Divided into six equal sections B > B
of sixty degrees) 5. (LL) ., |5+0.9
o A
©1.40.07 !_ Rotating section
2 x M5 tapped, " (shown with hatching)
depth 8
(Only for use by Non-
rotating
section
w| £ =
=8 B ]
©l % 0.5: Bolt sectior)] . & =
ol
— Vv
1
7 \
Servomotor-end Encoder-end Nameplate
t
connector Nameplate connector
$130n7: 1305 40
¢160n7: $160.3 040
Model Approx. Mass
L (LL) PP
SGMCS- kg
o4cOC11 69 59 7.2
10CcOC11 90 80 10.2
14COC11 130 120 14.2

(2) Applicable flange: 4

6 x M5 tapped, depth 8

[#10.07 B}

2 x M5 tapped,
depth 8

> B
05 x5

< A . N Yaskawa)
(Dlv!ded |ntol3|x equal | ‘:, 0]40.07 [AH .20 Rotating section
sections of sixty degrees) | ~ 2 x M5 tapped, s —5——TF—1- (shown with hatching)
depth 8 1
(Only for use by 4
Yaskawa) Non- b
rotating
~ section ~
£ =
23 3
RN 3
A
A
Nameplate Nameplate ml
$130n7: 6130 § a0
160n7: $160.8 040
Model Approx. M
ode L (LL) ppro ass
SGMCS- kg
04COC41 69 59 7.2
10COCA41 90 80 10.2
14C0OC41 130 120 14.2

Only for use by [[]
(Only y

6 x M5 tapped, depth 8
(Divided into six equal sections

2 x M5 tapped, depth 8
(Only for use by Yaskawa)

Units: mm

6 x M5 tapped, depth 8
(Divided into six equal sections
of sixty degree)

Units: mm

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

3.19.3 SGMCS Servomotors $230 Model

3.19.3 SGMCS Servomotors $230 Model

(1) Applicable flange: 1

6 x M6 tapped, depth 10
(Divided into six equal sections
of sixty degrees)

$0.08

w—Lt o B
5, 010.9 0.02

2 x M6 tapped,
depth 10
(Only for use by

0230

Servomotor-end Encoder-end

Rotating section

(shown with hatching)

Non-
rotating
section

connector connector
Nameplate Nameplate ¢170n7: 4170 3 00
($200h7: ¢200_g o6
Model Approx. Mass
SGMCS- L (tb) kg
08DOC11 74 64 14.0
17DOC11 110 100 22.0
25D0OC11 160 150 29.7
(2) Applicable flange: 4
30050
-

6 x M6 tapped, depth 10

(Divided into six equal % % <+ 2 x M6 tapped, 5 F (LL) 5+0.9
sections of sixty degrees) (i Sy depth 10 =20 - -
== (Only for use by Rotating section
Yaskawa) (shown with hatching)
| Q Non- 2 x M6 tapped,
rota’glng depth 10
o section ¢ = g (Only for use by
Q | __B5FR| Yaskawa)
N 05: Bolt section)| S| S|
v
1)
] —v
; A
Nameplate Nameplate |7 0.04]
9170h7: 170 3 010
$200h7: 6200 3
Model Approx. Mass
L (LL) PP
SGMCS- kg
08DOC41 74 64 14.0
17D0OCA41 110 100 22.0
25D0OC41 160 150 29.7

3-128

6 x M6 tapped, depth 10
(Divided into six equal sections
of sixty degree)

2 x M6 tapped, depth 10
(Only for use by Yaskawa)

Units: mm

6 x M6 tapped, depth 10
- (Divided into six equal
sections of sixty degree)

Units: mm



3.19 Dimensional Drawings of SGMCS Servomotors

3.19.4 SGMCS Servomotors $290 Model

(1) Applicable flange: 1

6 x M8 tapped,
depth 14
(Divided into six equal sections

of sixty degrees) 0.08 1B N L > B
6 (LL) 611.6
\ Rotating section
(shown with hatching)
y
%
ol = Non- =
tat 7 IS
) v N
(%ﬁF}
/e ®
ggr:\rI\Oeggtror_endN Encoder-end Nameplate [7]0.04]
ameplate connector §22007: 62209 o
$260h7: 4260 8 .,
Model Approx. Mass

SGMCS- L (tb) kg

16EOB11 88 76 26.0

35E0O0B11 112 100 34.0

(2) Applicable flange: 4
300+50,
R

6 x M8 tapped, depth 14 gg .
(Divided into six equal RN PO »— (B
sections of sixty degrees % %ﬁ depth 14 pp‘©"¢0_08‘AH ié 181 0.02]
‘ (Only for use by — = 3| Rotating section
askawa) (shown with hatching)
Non- 2 x M8 tapped,
TS rotating depth 14
o 5|8 section (Only for use by
&; §; | Yaskawa)
o4F
VY
/ @ A
Nameplate Nameplate
$220n7: ¢220_8_046
6260n7: 260 9 )
Model Approx. Mass
L LL

SGMCS- (L) kg

16E0B41 88 76 26.0

35E0B41 112 100 34.0

6 x M8 tapped, depth 14
(Divided into six equal sections
of sixty degrees)

2 x M8 tapped,
depth 14

(Only for use by
Yaskawa)

Units: mm

6 x M8 tapped, depth 14
(Divided into six equal
_sections of sixty degrees)

Servomotor Specifications and Dimensional Drawings

Units: mm

3-129



3 Servomotor Specifications and Dimensional Drawings

3.19.5 SGMCS Servomotors $280 Model

3.19.5 SGMCS Servomotors $280 Model

(1) Applicable flange: 1

12xM6 screw, depth 15

(Divided into equal sections)

LL 15
: KB2 i [1T0.08 [A[B] a,
KB1 1300
15 I \
(within $280h7) E
| Lo 4 '
=1 9 |Hs & T
RoGi @ 710.04 ] ! &
5 [Section) < o «~
- Rotating Secti s & B ® ®
otatn ection
(shown with N
- ‘ / hatching) % = % ¢ | @ ‘
gl e D EETN 1T Bl 2 o 8 N s, B T
1 5| Rotating E (within ¢75H6) s 3 ¢ @
| Section 777 /ﬁ—‘ =
/‘ ] JORAN} s/
>
5]
~10.04 ] o’
[ Rotating Section _ 4280N7: 4280 3o
(shown with hatching) 7t 75+0078 12xM6 screw, depth 18
0 (Divided into equal sections)
110h7: 6110 § g
Units: mm
Model Approx. Mass
SGMCS- LL KB1 KB2 kg
45MOA11 141 87.5 122 38
80MOA11 191 137.5 172 45
1AMOA1 241 187.5 222 51
(2) Applicable flange: 3
| Lt TR
10 12 x M6 screw, depth 15 17 KB2
(Divided into equal sections) « KB1 | 41
‘ 12 x M6 ‘
Q @ screw, depth 15
. [0] ¢0.08 |A[B] ol (Divided into equal
&3 Y \ 5 sections)
\ 1.5 Rotating ~ N
Section 0.04 ©
(shown with\| |7
hatching) g7
= ©
ol § 'SH5(within ¢75H A
z 5§
B
/Rotating section O110NT: 110 3 05 |
(shown with hatching) 675H6: 675+0.019
¢ Units: mm
0248h7: 62485 46
Model Approx. Mass
SGMCS- L LL KB1 KB2 kg
45MOA31 150 135 102.5 137 38
80MOA31 200 185 152.5 187 45
1AMOA31 250 235 202.5 237 51
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3.19 Dimensional Drawings of SGMCS Servomotors

3.19.6 SGMCS Servomotors ¢360 Model
(1) Applicable flange: 1

12xM8 screw, depth 15
(Divided into equal sections)

LL 15
6 fe—KB2 L0058 [A[B]

15 (within $360h7)

] [©160.08 TA[8]
Y |
11
‘ 2 [
15 & [7[0.04 ]
(Rotating g o
Section) Rotating r &
S Section 3
~ (shown with
hatching) = ~
!'-/Z- I £ 3 3 ¥
& © N o < S o
Q|| Rotating | 2 15 Ao B I~ B
2| Section | 5] (within $118H6) <l
N 'Mf‘% A 4
A
B %
[#[0.04 ] £
) 4 ;
A4 E
[Rotating Section 4360N7: 360 057 e
(shown with hatching) 1D2Xg/|§ .s::rew (Iiﬁptth 20 T
o118HB: 4118 10022 (Divided into equal sections) S
0160 0 ‘®
0160n7: 160 .0.040 Units: mm £
IS
3
Model LL KB1 KB2 Approx. Mass -
SGMCS- kg =
8ONOA11 151 98 132 50 b
o
1ENOA1M 201 148 182 68 5
[$)
2ZNOA11 251 198 232 86 'g
2
. . %)
(2) Applicable flange: 3 .
©
Chwe—1L c £
L S
KB2 |, E
1g0 12xM8 screw, depth 15 « KB1 |, (%)
(Divided into equal sections) 12xM8 screw, depth 20 A,
$50.08[A[B] (Divided into equal sections) m
I 5
h’ 0.04
15 Rotating Fa N
section < N
(shown t
- with ;i ~
< hatching) o Slo
a8ey LA 298
S| Ss|=| 5(withing118H6) =
e %,
v 7 ;‘* 3
B
| — /| 0.04

. 0
/ Rotating section $160n7: 4160.040

(shown with hatching) ottaHe: §118 0022

Units: mm

0323n7: 9323 -8.057

Model Approx. Mass
SGMOS. L LL KB1 KB2 PP g
BONDIA31 160 145 113 147 50
1ENDA31 210 195 163 197 68
2ZNOA31 260 245 213 247 86
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3 Servomotor Specifications and Dimensional Drawings

3.19.6 SGMCS Servomotors $360 Model

» Servomotor Connector for Small-capacity Series Servomotors
Applicable Flange: 1, 3

Servomotor-end Connector Cable Specifications

1

w

Model: JNTAS04MK2

Manufacturer: Japan Aviation Electronics Industry, Ltd.
Applicable plug: JN1IDS04FK1

4 (Provided by the customer.)

Phase U
Phase V
Phase W
FG
(Frame ground)

A | WON|—

Encoder-end Connector Cable Specifications

Model: JNTAS10ML1
Manufacturer: Japan Aviation Electronics Industry, Ltd.
Applicable plug: JN1DS10SL1

(Provided by the customer.)

FG
(Frame ground)

PGOV

©lo| N |o|o|a|w |~
|

_
o
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3.19 Dimensional Drawings of SGMCS Servomotors

» Servomotor-end Connector for Small-capacity Series Servomotors
Applicable Flange: 4

Servomotor-end Connector Cable Specifications

Model

*Plug: 350779-1

*Pin: 350561-3 or 350690-3 (No.1 to 3)

*Ground pin: 350654-1 or 350669-1 (No.4)
Manufacturer: Tyco Electronics AMP K.K.
Applicable plug

*Cap: 350780-1

*Socket: 350570-3 or 350689-3

1 Phase U Red
2 Phase V White
3 Phase W Blue
4 FG Green
(Frame ground) | (yellow)

Encoder-end Connector Cable Specifications

Model: 55102-0600
6 Manufacturer: Molex Japan Co., Ltd.
Applicable plug: 54280-0600

PG5V
PGOV

PS
/PS
Connector FG

case (Frame ground)

ololalehole \_m_/
Ty

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

3.19.6 SGMCS Servomotors $360 Model

» Servomotor Connector for All Middle-capacity Series Servomotors
Servomotor-end Connector Cable Specifications
Model: CE05-2A18-10PD
Manufacturer: DDK Ltd.
aﬁ Applicable plug and cable
ww * Plug: CE05-6A18-10SD-B-BSS
» Cable clamp: CE3057-10A-%(D265)

(Provided by the customer.)

A Phase U

B Phase V

C Phase W

D FG
(Frame ground)

Encoder-end Connector Cable Specifications

Model: JNTAS10ML1

Manufacturer: Japan Aviation Electronics Industry, Ltd.
Applicable plug: JN1DS10SL1

(Provided by the customer.)

FG
(Frame ground)

O N (OO~ |W|IN|—~
|

PGOV

-
o
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3.20 Shaft End Specifications for SGMGH, SGMSH and SGMDH Servomotors

3.20 Shaft End Specifications for SGMGH, SGMSH and SGMDH

Servomotors

SGMOH - OO0OO0O0O000O

Symbol Specifications Remarks
2 Straight, without key Standard
Taper 1/10, with parallel key Semi-
3 (Key slot is JISB1301-1976 high precision. SGMGH standard
series is interchangeable with USAGED series.)
5 Taper 1/10, woodruff key Semi-
(Set only for SGMGH-05 and 09. Woodruff key is JISB1302.) | standard
Straight, with key and tap for one location Semi-
6 (Key slot is JISB1301-1976 high precision. Key slot standard
tolerance is JISB1301. Both key and tap are included.)
Symbol Specifications Shaft End
LR
_|,__|H—" o
2 Straight, without key '
&
< LR »
LW, <Q , [ QA
_‘ R X
LK P W
Taper 1/10
. Y -
3 With parallel key —I_—.I_ [ 1 |
— —H = * - -
l— L v o) T
1
Section Y-Y
Taper 1/10
. LR
W, Q QA
Q/2
i Bt
Y.
5 Taper 1/10, R P NI
With woodruff key p =l
1y r
J Z 1. = I -
f — =)
ol Y |
Section Y-Y
— Taper 1/10
6 Straight,
With key and tap

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

3.20.1 SGMGH Servomotors

3.20.1 SGMGH Servomotors

Units: mm
Model
Symbol | Specifications SGMGH-
03AOB | 06A00B [ 09AOB | 12A0B | 20A0B | 30A0B | 40A0B | 55A0B
OSATIA | 09ATIA | T3ATIA | 20ATIA | 30ATIA | 42ADIA | 55A0A | 75A00A | W AEA 1EADIA
LR 58 79 113 116
2 Straight Q 40 76 110
S 19—0.%13 22—0.?)13 35 +060] 42—0,(())16 5518.2??
LR 58 102 132
LW 18 22
Q 28 58 82
QA 12 22 28
QK 25 50 70
5 1MJ?§;bI X 103 19.2 23 26
,key S 16 19 32 42 55
\Y% 21 37 44 60
P M10, P1.25 M20, P1.5 M24, P2.0 M36, P3.0
W 5 7 10 14
T 7 8 9
U 43 5.8 10.55 13.95 19.95
LR 58
LW 18
Q 28
QA 12
QK 16
5 1/1-(;—35\,90"0(1 X 10.3
ru%f key S 16
A% 21
P M10, P1.25
\Y% 5
T
U 4.5
LR 58 79 113 116
Q 40 76 110
QK 25 60 90
Straight, S 19—0.%13 22—0.(())13 35 +060] 42—0,(())16 5518:?)?(1)
6 with key and =g 3 3 10 2 16
tap T 5 6 10
U 3 3.5 6
P MS5 screw, depth: 12 M12 screw, depth: 25 M16 screw, depth: 32 M20 screw,
’ ? ’ depth: 40
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3.20 Shaft End Specifications for SGMGH, SGMSH and SGMDH Servomotors

3.20.2 SGMSH Servomotors

Units: mm
Model
Symbol Specifications SGMSH-
10 | 15 | 20 | 30 | 40 | 50
LR 45 63
2 Straight Q 40 >
S 24'—0.(())13 28—0.?)13
LR 70 80
LW 20
Q 36 42
QA 14 18
QK 32 36
X 12.5 16
3 Taper 1/10, parallel key S 7 7%
\% 24 30
P M12, P1.25 Mle6, P1.5
W
T
U 7.1 8.95
LR
LW
Q
QA
QK
X
5 Taper 1/10, wood-ruff key S - -
v
P
W
T
U
LR 45 63
Q 40 55
QK 32 50
0 0
6 Straight, with key and tap S oo *S00m3
W 8
T 7
U 4
P M8 screw, depth: 16

Servomotor Specifications and Dimensional Drawings
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3 Servomotor Specifications and Dimensional Drawings

3.20.3 SGMDH Servomotors

3-138

3.20.3 SGMDH Servomotors

Units: mm
Model
Symbol Specifications SGMDH-
22 32 40
LR 55 65
2 Straight Q 50 60
S 28—0,((])13 32—0,((])16
LR - -
LW - -
Q — —
QA - -
QK - -
X — —
3 Taper 1/10, parallel key S — —
\ — —
P — —
W — —
T — —
U — —
LR
Lw
Q
QA
QK
X
5 Taper 1/10, wood-ruff key S - -
\'%
P
W
T
U
LR 55 65
Q 50 60
QK 45 50
, _ S 28 ° 3 °
6 Straight, with key and tap —oo13 —0016
W 8 10
T 7 8
18} 4 5
P M8 screw, depth: 16 | M12 screw, depth: 25
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4.1 SERVOPACK Ratings and Specifications

4.1 SERVOPACK Ratings and Specifications

/N CAUTION

» Take appropriate measures to ensure that the input power supply is supplied within the specified voltage
range.
An incorrect input power supply may result in damage to the SERVOPACK. If the voltage exceeds these values, use
a step-down transformer so that the voltage will be within the specified range.

4.1.1 Single-phase 100 V

The value of the input power supply voltage is maximum 127 Vrms.

SERVOPACK Model SGDM- A3B A5B 01B 02B
Max. Applicable Servomotor
Capacitf;p(kw) 0.03 0.05 0.1 0.2
Continuous Output Current (Aq,s) 0.66 0.95 24 3.0
Max. Output Current (A;) 2.0 2.9 7.2 9.0
Input Power Main Circuit Single-phase 100 to115 VAC +10% to -15%, 50/60 Hz
Supply Control Circuit | Single-phase 100 to115 VAC +10% to -15%, 50/60 Hz
Configuration Base-mounted (Rack mounting available as an option)
Regenerative Processing External regenerative resistor

4.1.2 Single-phase/Three-phase 200 V

The value of the input power supply voltage is maximum 253 Vrms.

SERVOPACK A3A [ A5A | 01A | 02A | 04A | 0O5A | 08A [ 10A | 15A | 20A | 30A | 50A | 60A | 75A | 1AA | 1EA
Model SGDM-
Max. Applicable
Servomotor 0.03 (005 0.1 [ 02|04 (045075 1.0 [ 1.5 2.0 3.0 50| 6.0 [ 75 11 15
Capacity (kW)
Continuous Out-
put Current 0441064109121 | 28 |38 |57 | 76 |11.6|18.5(24.8]329|46.9 |54.7]58.6|78.0
(Arms)
Max. Output Cur-| 1 3 1 5 | 28 | 6.5 | 8.5 |11.0]13.9] 17 | 28 | 42 | s6 | 84 | 110 | 130 | 140 | 170
rent (Arms)
Input g"ifg:m Single-phase/Three-phase 200 to 230 VAC +10% to -15%, 50/60 Hz
Power
S Control | ..
upply Circuit Single-phase 200 to 230 VAC +10% to -15%, 50/60 Hz
Base-mounted (Duct-
Configuration Base-mounted (Rack mounting available as an option) ventilated available as an
option)
Regener.‘atlve External regenerative resistor Built-in Ext.ernal regenerative
Processing resistor

E SERVOPACK Specifications and Dimensional Drawings
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4 SERVOPACK Specifications and Dimensional Drawings

4.1.3 SERVOPACK Ratings and Specifications

4.1.3 SERVOPACK Ratings and Specifications
Control Method Slpgle or three-phase full-wave rectification IGBT-PWM (sine-wave
driven)
Basic Feedback *Serial enco.der: 13, 1§ o.r 17-bit (incremental/absolute)
Specifi- The 13-bit encoder is incremental only.
cations Cond Ambient/Storage Temperature *! 0 to +55 °C/-20 to +85 °C
ti::sdl- Ambient/Storage Humidity 90% RH or less (with no condensation)
Vibration/Shock Resistance 4.9 m/s%/19.6 m/s?
Speed Control Range 1:5000 (The lowe.st speed of thfe speed control range is the speed at which
the servomotor will not stop with a rated torque load.)
Speed Load Regulation 0 to 100% load: £0.01% or less (at rated speed)
RZguIa— Voltage Regulation Rated voltage £10%: 0% (at rated speed)
Perfor- | tion *2 Temperature Regula- 25 +25°C: 20.1% or less (at rated speed)
mance tion
Frequency Characteristics 400 Hz (at I, = Ty
Torque Control Tolerance 129,
(Repeatability) =
Speed Soft Start Time Setting 0 to 10 s (Can be set individually for acceleration and deceleration.)
and 16 VDC (Variable setting range: 22 to £10 VDC) at rated torque (servo-
Torque Speed Reference Voltage *3 | motor forward rotation with positive reference), input voltage: maximum
Control Reference =3 VY
Modes Input Input Impedance About 14 kQ
Circuit Time Constant| About 47 us
13 VDC (Variable setting range: £1 to 10 VDC) at rated torque (positive
#3
In'put Torque Reference Voltage torque reference with positive reference), input voltage: maximum £12 V
Signals | Reference
Input Input Impedance About 14 kQ
Circuit Time Constant | About 47 us
Rotation Direction . .
ggg;zd Selection With P control signal
Reference | Speed Selection With forward/reverse current limit 51gn'al (speed 1 to 3 selection), servo-
motor stops or another control method is used when both are OFF.
Bias Setting 0 to 450 min™! (setting resolution: 1 min’")
Perfor- | Feed Forward Compensation 0 to 100% (setting resolution: 1%)
mance Pry. :
POSI.tlonmg Completed Width 0 to 250 reference units (setting resolution: 1 reference unit)
Setting
Position Tvoe Sign + pulse train, 90° phase difference 2-phase pulse (phase A + phase
Control Reference yp B), or CCW + CW pulse train
Modes Pulse Form Line driver (+5 V level), open collector (+5 V or +12 V level)
ISniplrJItals Frequency Maximum 500/200 kpps (line driver/open collector)
9 Control Signal Clear signal (input pulse form identical to reference pulse)
Built-in Open Collector Power . o
4 +12 V (1kQ resistor built in)
Supply
Form Phase-A, -B, -C line driver
» Phase-S line driver (only with an absolute encoder)
Position Output —
Frequency Dividing An
Ratio Y
Servo ON, P control (or Control mode switching, forward/reverse motor
. . tation by internal speed setting, zero clamping, reference pulse prohib-
I/0 Signal allocation can ro o o
Signals Sequence Input be modified. ited), forward run prohibited (P-OT), reverse run prohibited (N-OT),

alarm reset, forward current limit, and reverse current limit (or internal
speed selection)

Fixed Output

Servo alarm, 3-bit alarm codes

Sequence Output

Signal allocation can
be modified.

Positioning completed (speed coincidence), during servomotor rotation,
servo ready, during current limiting, during speed limiting, brake
released, warning, selecting three of the NEAR signals.




4.1 SERVOPACK Ratings and Specifications

Internal
Func-
tions

Dynamic Brake

Operated at main power OFF, servo alarm, servo OFF or overtravel.

Overtravel Stop

Dynamic brake stop at P-OT or N-OT, deceleration to a stop, or coast to a
stop

Electronic Gear

0.01 <B/A<100

Overcurrent, overvoltage, low voltage, overload, regeneration error, main

Protection circuit detection section error, heat sink overheated, no power supply,
overflow, overspeed, encoder error, overrun, CPU error, parameter error.
. Charge, Power, five 7-segment LEDs (built-in Digital Operator func-
LED Display g & ( grattp

tions)

CN5 Analog Monitoring

Analog monitor connector built in for monitoring speed, torque and other

reference signals.

Speed: 1 V/1000 min™!

Torque: 1 V/100% of rated torque

Position error pulses: 0.05 V/1 reference units or 0.05 V/100 reference
units

Communications

Connected Devices

Digital Operator (hand-held model), RS-422A port such as for a personal
computer (RS-232C ports under certain conditions)

1:N Communications

Up to N = 14 for RS-422A ports

Axis Address Setting | Set with parameters.
Status display, parameter setting, monitor display, alarm trace-back dis-
Functions play, JOG and autotuning operations, speed, torque reference signal and

other drawing functions.

Others

Reverse rotation connection, zero-point search, automatic servomotor ID,
5

DC reactor connection terminal for harmonic suppressions. *

* 1. Use the SERVOPACK within the surrounding air temperature range. When enclosed in a control panel, internal
temperatures must not exceed the surrounding air temperature range.
* 2. Speed regulation is defined as follows:

Speed reguration =

No-load motor speed — Total load motor speed

x 100%

Rated motor speed

The motor speed may change due to voltage variations or amplifier drift and changes in processing resistance
due to temperature variation. The ratio of speed changes to the rated speed represent speed regulation due to

voltage and temperature variations.
* 3. Forward is clockwise viewed from the non-load side of the servomotor. (Counterclockwise viewed from the

load and shaft end)

* 4. The built-in open collector power supply is not electrically insulated from the control circuit in the SERVO-

PACK.

* 5. The DC reactor connection terminals for power supplies designed for minimum harmonics are not included in
SERVOPACKSs with capacities of 6 kW or more.

E SERVOPACK Specifications and Dimensional Drawings

4-5



4-6
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4.2 SERVOPACK Installation

The SGDM SERVOPACKSs can be mounted on a base, rack or duct-ventilated. Incorrect installation will cause

problems. Always observe the following installation instructions.

/N WARNING

+ After voltage resistance test, wait at least five minutes before servicing the product. (Refer to “Voltage Resis-
tance Test” on the following page.)
Failure to observe this warning may result in electric shock.

+ Connect the main circuit wires, control wires, and main circuit cables of the motor correctly.
Incorrect wiring will result in failure of the SERVOPACK.

Store the SERVOPACK within the following temperature range if it is stored with the power cable discon-
nected.

Storage
9 Temperature: -20 to 85°C
Humidity: 90%RH or less (with no condensation)
« Installation category (Overvoltage category) ™ : III
Operating « Pollution degree  : 2
Conditions

« Protection class * : 10
« Altitude : Maximum 1000 m

Installation Site

Installation in a Control Panel
Design the control panel size, unit layout, and cooling method so the temperature around the SERVOPACK
does not exceed 55°C.

Installation Near a Heating Unit
Minimize the heat radiating from the heating unit as well as any temperature rise caused by natural convec-
tion so the temperature around the SERVOPACK does not exceed 55°C.

Installation Near a Source of Vibration
Install a vibration isolator on the SERVOPACK to avoid subjecting it to vibration.

Installation at a Site Exposed to Corrosive Gas
Corrosive gas does not have an immediate effect on the SERVOPACK but will eventually cause the elec-
tronic components and contactor-related devices to malfunction. Take appropriate action to avoid corrosive
gas.

Other Situations
Do not install the SERVOPACK in hot, humid locations or locations subject to water, cutting oil, excessive
dust, iron powder, and radioactivity in the air.

* Conforming to the following standards.

ULS508C

CSA C22.2 No.14
EN50178

EN55011 group 1 class A
EN61000-6-2




4.2 SERVOPACK Installation

Install the SERVOPACK perpendicular to the wall as shown in the figure. The SERVOPACK must be oriented
this way because it is designed to be cooled by natural convection or a cooling fan.
Secure the SERVOPACK using two to four mounting holes. The number of holes depends on the capacity.

Orientation H { m
st TR R 777 wen
il
/-
(gha™s il
// =0 e
f F 7
i Ventilation //
Follow the procedure below to install multiple SERVOPACKSs side by side in a control panel.
A
Cooling fan Cooling fan
TN 50 mm min.
—/ .,
v
oo
3
3l
—
50 mm min
v
Installation SERVOPACK Orientation
Install the SERVOPACK perpendicular to the wall so the front panel containing connectors faces outward.
Cooling
As shown in the figure above, allow sufficient space around each SERVOPACK for cooling by cooling fans
or natural convection.
Side-by-side Installation
When installing SERVOPACKs side by side as shown in the figure above, allow at least 10 mm between and
at least 50 mm above and below each SERVOPACK. Install cooling fans above the SERVOPACKs to avoid
excessive temperature rise and to maintain even temperature inside the control panel.
Environmental Conditions in the Control Panel
Surrounding Air Temperature:0 to 55°C
Humidity: 90% RH or less
Vibration: 4.9 m/s’
Condensation and Freezing: None
Surrounding Air Temperature for Long-term Reliability: 45 °C or less
Conduct voltage resistance tests under the following conditions.
* Voltage: 1500 Vrms AC for one minute
* Braking current: 30 mA or more
Voltage * Frequency: 50 or 60 Hz

Resistance Test

* Voltage applied points
For SGDM-OOAD, -O0ADA SERVOPACKSs : Between the ground terminals and the point where the ter-
minals L1, L2, (L3), L1C, L2C, U, V, W are connected.
For SGDM-OOBD, -O0O0BDA SERVOPACKSs : Between the ground terminals and the point where the ter-
minals L1, L2, (L3), L1C, L2C, U, V, W are connected.

H SERVOPACK Specifications and Dimensional Drawings
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4 SERVOPACK Specifications and Dimensional Drawings

4.3.1 Single-phase 200 V, 30 W to 400 W, and 100 V, 30 W to 200 W Models

4.3 SERVOPACK Internal Block Diagrams
4.3.1 Single-phase 200V, 30 W to 400 W, and 100 V, 30 W to 200 W Models

+10%

Single-phase 20010 230 V. _450,

(50/60 Hz)

+10%

Single-phase 100 to 115V _150,

(50/60 Hz)

Bover BT openaume | [
OFF [
™ m servo alarm (1RY) ' 9 CPU ,_
1KM 1RY o
o Suoe ! Panel operator, (Position/speed
absorber | Anelog volage i calculation, etc.) o
i conve
| CN5 CN3
JE N —— —_———— —— e —— — e ——— e — e — e — |
Analog monitor  Digital operator or
output for personal computer
supervision
* The supply voltage for 100V, 30 to 200W is 100 to 115V "% (50/60 Hz).
4.3.2 Three-phase 200V, 500 W to 1.5 kW Models
Single/Three-phase 200 to 230 V tl gf,//:
. A —
1 o B1 %a ANT |
RY1 R2
@2 [ -~ v |
FU1 P l D2D3D4 |
\,llinise i P : P v !
ilter
o !U : Y 4 ) —— |
4~ T 1 s LR I
[22XE %3 Gl ! —
L + - | v I
| . B Rx2 T ! 1 w
1
]. N T i t N4
. 1 Gate drive over- JHS1
@ @ - T | (Ij?'(ie‘llzy | | \S/gnlsagfl fj}r?\:g | current protector .@ P
< ! !
\olt: | !
| sensdr” RN Interface [¢----’ |
o | * When 0.5 kW to 1.0 kW |
'Y models are used. 1
I’ ______________________________ 1
1 1
Lic R mc 5V |
E3 43 DC/DC P16V |
- - |
fr2c - LT orverter| T+ ASIC |
> +5V (PWM control, etc.) o
| - +12v
! |
gtl):v'ger g?\‘wer Open dluring(1 RY)T_ -------------- L
servo alarm
v T | B ElEEE W vy
i ] | EEIENG] CPU
o Suee | Panel operator (Position/speed
absorber | | Aralog voliage calculation, etc.) o
' converter
I_ CN5 CN3
- —— e —— ———— S S S —
Analog monitor  Digital oFerator or
output for personal computer
supervision

Servomotor

B

Lic e
= g
L2C - T.

|
'
—

T > 5V
——» +15V
T. |pc/oc i
onverte] """ 7777
— > +5V
——> 12V
1

(PWM control, etc.)

ASIC

i3

B1 [B2 THS1
RY1
PM1-1 J \Et_l__-, EYE | D2 D3D4
P2
con Ao 4
—1 R + ¥ v
= zt oL ! >
XX1 1 \
<~HT |-| L’1 TR B! w
N 1 - ] Né}t df‘
1 ate drive over-
T Relay Voltage Gate | urrent protector
@ T drfe sensor drive

©®

|
®

|

For battery connection

PG output

Reference pulse input

Speed/torque
reference input

Sequence I/O

PG output

Reference pulse input

Speed/torque
reference input

Sequence /0



4.3 SERVOPACK Internal Block Diagrams

4.3.3 Three-phase 200V, 2.0 kW to 5.0 kW Models

Three-phase 200 to 230 V *]?,Zf;

(50/60 Hz)
L l | 1 B1[B2[ B3
@2
FU1
—
Nl?ise i P = P
lnter
KM N 2 u
R 1 >
|_ _ ILz:f(Xil: X{? sjs C1= v
113 45 et T
t— ~l X2 T RYT | , |-H:1 - w
_’o—] 1
! N {1 ; Ny
l ! — Gate drive over-
T Relay | [Vol agel Gate | current protector
@ @ X drive sensor drive
! \s/grlmtggf \ | Interface Gate
o
| : /—J
L1C # 4{ T L »i5v
—p+15V |
~ _ |bC/DC '
ez 1T rverte|  ---==-- ! ASIC |
| 45V (PWM control, etc.) P
| 2y W PG output
PowerPov-ver_op;rEr%g_ oot ) .
OFF servo alam (1RY)| @H@@E Reference pulse input
moT 1KM . Speed/torque
P Takw T re | [©] [0 [o] [a] CPU reference input
KM Surge i [Panel operator | (PIOSITIOtnlspeted)
absorber calculation, etc.
Analog volt ) 110
' a9 aotage Sequence I/0
L CN3
——— e —— ———— S S S —
Analog monitor  Digital ol::erator or
output for personal computer
supervision
4.3.4 Three-phase 200V, 6.0 kW to 15 kW Models
% Regenerative resistor (Option
Three-phase 200 to 230 V *1% 9 (Option)
50/60 H —— - 4T ———
( ? B1 B2 ! 1 FANT
faisfloinl
| :
DE”P I FuL r'&‘ ! pmieM2eMs | 1'
=T To1 A, Servomotor
N | 8 ct1_ U I
BA1 BA3 N
= = N : ct -:_:CHARGE Cc10 ol S v
= A | ) w
T w|
BA2 |c7|cC6|c5 ! TR1 -l
g N |
T
T oo |
pa " | Base drive overcurrent

Voltage sen-|| protector isolator
' Voltage sen-] Relay sor isgolaior
ag 2
sor isolator 1 ariv

Gate drive

° R S P S
! CN2

1 | Current|

gLic T 5V 1 Jé’;;l

Jlc= | i

T i T-[po/ool—» v | ASIC S

| ¥ L > pasv E (PWM control, etc.) o For battery connection
1
1

H L PG output
e .
Power Power  Open during ! L

) e Reference pulse input
m T 1KM ! @@@ > 4_ Spesditorque
f 1KM 1RY | © O [ [ CPU
1KM Surge -| Panel operator
1

reference input

(Position/speed

absorber calculation, etc.
Analog voltage ) ) Sequence 1/0
I. CN5 CN3
—— e — —_——— ——— e e e e e
Analog monitor  Digital operator or
output for personal computer

supervision

* 220 VAC for the 6.0 and 7.5 kW models.
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4.4 SERVOPACK’s Power Supply Capacities and Power Losses

The following table shows SERVOPACK'’s power supply capacities and power losses at the rated output.

Table 4.1 SERVOPACK Power Losses at Rated Output

Max.imum Output . ... | Regenerative antrgl Total
Main Circuit Power Applicable | SERVOPACK Currept Main Circuit Resistor Circuit Power

Supply Servomgtor Model (Effective | Power Loss Power Loss Power Loss

Capacity SGDM- Value) w W Loss W

kW A w

0.03 A3BD, A3BDA 0.66 3.5 16.5

Single-phase 100 V 0.05 A5BD, A5SBDA 0.95 5.2 # 13 18.2

0.10 01BD, 01BDA 2.4 12 25

0.20 02BD, 02BDA 3.0 16.4 294

0.03 A3AD, A3ADA 0.44 3.1 16.1

0.05 A5AD, A5ADA 0.64 4.6 17.6

Single-phase 200 V 0.10 01AD, 01ADA 0.91 6.7 _*l 13 19.7
0.20 02AD, 02ADA 2.1 13.3 26.3

0.40 04AD, 04ADA 2.8 20 33

0.45 05AD, 05ADA 3.8 27 54

0.75 08AD, 08ADA 5.7 41 12 %2 68

1.0 10AD, 10ADA 7.6 55 32

1.5 15AD, 15ADA 11.6 92 14 *2 15 121

2.0 20AD, 20ADA 18.5 120 55 *2 163

Three-phase 200 V 3.0 30AD, 30ADA 24.8 155 198
5.0 50ADA 32.9 240 56 %2 311

6.0 60ADA 46.9 290 97 317

7.5 75ADA 54.7 330 3 357

11 1AADA 58.6 360 30 390

15 IEADA 78.0 490 520

* 1. SERVOPACKSs with a capacity of 30 to 400W do not have built-in regenerative resistors. If the regenerative
energy exceeds the specified value, connect an external regenerative resistor. Refer to 12.1.3 Calculating the
Required Capacity of Regenerative Resistors.

* 2. Regenerative resistor power losses are allowable losses. Take the following action if this value is exceeded.

* Remove the lead from the internal regenerative resistor in the SERVOPACK.
+ Install an external regenerative resistor (optional).
*3. An external regenerative resistor must be connected to SERVOPACKSs with a capacity of 6.0 kW or higher. The
following regenerative resistor units are provided for this purpose.
For the SGDM-60ADA: JUSP-RA04 (allowable loss: 180W)
For the SGDM-75ADA to 1IEADA: JUSP-RAO5 (allowable loss: 350W)
Note: Refer to 6.5 Connecting Regenerative Resistors, 5.8.6 External Regenerative Resistor and 5.8.7 Regenerative
Resistor Unit for details.




4.5 SERVOPACK Overload Characteristics and Allowable Load Moment of Inertia

4.5 SERVOPACK Overload Characteristics and Allowable Load
Moment of Inertia

4 5.1 Overload Characteristics

TERMS'

SERVOPACKSs have a built-in overload protective function that protects the SERVOPACKs and servomotors
from overload. Allowable power for the SERVOPACKSs is limited by the overload protective function as shown
in the figure below.

The overload detection level is set under hot start! conditions at a servomotor surrounding air temperature of
40°C.

10000

Operating time (s) 100

T

10

1

Rated torque + Maximum torque
Approx. 2 Maximum torque

Rated torque
— Motor torque

Note: The overload protection characteristics of A and B in the figure are applicable when the SERVOPACK is
combined with one of the following servomotors.
A: SGMAH or SGMPH servomotor with a capacity of maximum 400 W.
B: SGMAH or SGMPH servomotors with a capacity more than 400 W and SGMGH, SGMSH, and
SGMDH servomotors.

" Hot Start

A hot start indicates that both the SERVOPACK and the servomotor have run long enough at the rated load to be thermally
saturated.

H SERVOPACK Specifications and Dimensional Drawings
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4.5.2 Starting and Stopping Time

4.5.2 Starting and Stopping Time
The motor starting time (tr) and stopping time (tf) under a constant load are calculated using the following for-

mulas. Motor viscous torque and friction torque are ignored.

_2n - NM(IMm + JL)

Starting time: =
arting time:  tr 60- TPy - TL) [s]

s e 2n - NM (UM + JL)
St time: tf = 2% NM{M+JL)
opping time 60- (Trw + TL) L

Npm: Motor speed (min'l)

Im: Motor rotor moment of inertia (kg-mz)

U Load converted to shaft moment of inertia (kg'm?)
Tpy:  Instantaneous peak motor torque when combined with a SERVOPACK (N*m)
Tr: Load torque (N*m)

Calculate the torque from the motor current using servomotor torque constant X motor current (effective value).

The following figure shows the motor torque and motor speed timing chart.

=
o
—_——)— . — ] — '_
Motor torque ,:1L | Ti

. c ime
(current amplitude) | tr TR 1 .
o
}—

Motor speed l ” y *— Time

4.5.3 Load Moment of Inertia

The larger the load moment of inertia, the worse the movement response of the load.
The size of the load moment of inertia (J; ) allowable when using a servomotor depends on motor capacity and is
limited to within 5 to 30 times the moment of inertia of each servomotor (Jy). This value is provided strictly as a
guideline and results may vary depending on servomotor drive conditions.
An overvoltage alarm is likely to occur during deceleration if the load moment of inertia exceeds the allowable
load moment of inertia. SERVOPACKs with a built-in regenerative resistor may generate a regeneration overload
alarm. Take one of the following steps if this occurs.

* Reduce the torque limit.

* Reduce the deceleration rate.

* Reduce the maximum motor speed.

+ Install an externally mounted regenerative resistor if the alarm cannot be cleared. Contact your Yaskawa

Application Engineering Department.

Regenerative resistors are not built into 200 V SERVOPACKSs for 30 W to 400 W or 100 V SERVOPACKSs for
30 W to 200 W. The following figures show the tentative relationship between the load moment of inertia and
motor speed using an example with a load moment of inertia 10 to 30 times the rotor moment of inertia at the
motor shaft.

External regenerative resistors are required when this condition is exceeded or if the allowable loss capacity (W)

of the built-in regenerative resistor is exceeded due to regenerative drive conditions when a regenerative resistor
is already built in.



4.5 SERVOPACK Overload Characteristics and Allowable Load Moment of Inertia

(1) Allowable Load Moment of Inertia and Motor Speed for SGMAH 200 V Servomotors

The following relationships between the motor speed and load moment of inertia are for an AC input power volt-
age of 200 Vrms. The relationship will change according to changes in power voltage.

SGMAH-A3 (30 W)

0.50

Load moment
of inertia
(x10™ kg-m?)

3000 5000

Motor speed (min™")

0
0

SGMAH-02 (200 W)

3.18 3300 min-1
Load moment
of inertia
(x10™ kg-m?)
1.21
0 Il
0 3000 5000

Motor speed (min™")

SGMAH-A5 (50 W)

0.66
1.0
Load moment Load moment
of inertia of inertia
(x10™ kg'm?) (x10 kg-m?)

0
0 3000 5000
Motor speed (min™")

SGMAH-04 (400 W)

5.19 2600 min-1
Load moment 3.81 3000 min-1
of inertia
(x10™ kg'm?)
1.12
0
0 3000 5000

Motor speed (min™")

SGMAH-01 (100 W)

0 3000 5000

Motor speed (min™")

(2) Allowable Load Moment of Inertia and Motor Speed for SGMPH 200 V Servomotors

The following relationships between the motor speed and load moment of inertia are for an AC input power volt-
age of 200 Vrms. The relationship will change according to changes in power voltage.

SGMPH-01 (100 W)

1.47

Load moment
of inertia
(x10™ kg'm?)

0 1
0 3000 5000
Motor speed(min™')

SGMPH-02 (200 W)

3.74

Load moment

of inertia
(x10™ kg-m?)

Load moment
of inertia
(x10™ kg'm?)

1.10

0
3000 5000

Motor speed (min'")

0

(3) Allowable Load Moment of Inertia at the Motor Shaft

The rotor moment of inertia ratio is the value for a servomotor without a gear and a brake.

SGMPH-04 (400 W)

3.31

0.89

0

3000 5000
Motor speed (min™")

0

Servomotor Capacity Range Allowable Load Moment of Inertia
Model pacly 9 (Rotor Moment of Inertia Ratio)

30 W to 200 W %30

SGMAH
400 W, 750 W X 20
100 W X 25
200 W X 15

SGMPH
400 W X7
750 W, 1.5 kW x5

SGMGH (1500 min™") 450 W to 15 kW X5

SGMGH (1000 min’") 300 W to 5.5 kW X5

SGMSH 1.0 kW to 5.0 kW x5

SGMDH 2.2 kW to 4.0 kW x5
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4.5.3 Load Moment of Inertia

Servomotor Rated Output (N°m) Allowable Load Moment. of Ingrtia
Model (Rotor Moment of Inertia Ratio)
2.0,4.0,5.0,7.0 %10
10.0 x5
8.0, 14.0, 16.0, 17.0, 25.0, 35.0 X3
SGMCS 45.0 x3
(200 V) 80.0 x3
110.0 X3
150.0 x3
200.0 x3

(4) Overhanging Loads

A servomotor may not be operated with an overhanging load, which tends to continuously rotate the motor. Fig.
4.1 shows a typical example of such a load.

* DO NOT use the servomotor with the Vertical Axis Motor Drive without Counterweight

Servomotor

* DO NOT use the servomotor with the Feeding Motor Drive

Ten5|on

Servomotor §
Servomotor rotated repeatedly at a

constant speed to maintain the tension. - Servomotor

Fig 4.1 Examples of Overhanging Loads

IMPORTANT * Never operate servomotors with an overhanging load. Doing so will cause the SERVOPACKSs’ regenerative
brake to be applied continuously and the regenerative energy of the load may exceed the allowable range
causing damage to the SERVOPACK.

* The regenerative brake capacity of the SGDM SERVOPACKSs is rated for short-term operation
approximately equivalent to the time it takes to decelerate to a stop.




4.6 SERVOPACK Dimensional Drawings

4.6 SERVOPACK Dimensional Drawings

SERVOPACK dimensional drawings are grouped according to the mounting method and the capacity.

(1) Base-mounted Type

Supoly Volt SERVOPACK Ref
u oltage eference
PRl Volag Capacity Model SGDM-OOCID/DA
100V 30W/50W /100 W A3B/A5B/01B 471
. 200V 30W/50W /100 W /200 W A3A/ASA/01A/02A o
Single-phase
100 V 200 W 02B 472
200V | 400 W 04A o
200V 500 W /800 W/ 1.0 kW 05A /08A / 10A 4.7.3
200V 1.5 kW 15A 4.7.4
200V 2.0 kW /3.0 kW 20A / 30A 4.7.5
Three-phase
200V 5.0 kW S0A 4.7.6
200V 6.0 kW /7.5 kW 60A / 75A 4.7.8
200V 11.0 kW /15.0 kW 1AA/ 1EA 4.7.8
(2) Rack-mounted Type
SERVOPACK
Supply Voltage - Reference
Capacity Model SGDM-OOOD/DA-R
100V 30W/50W /100 W A3B/A5B/01B 481
, 200V | 30W/50W/100W/200W | A3A/A5A/01A/02A o
Single-phase
100V 200 W 02B 482
200V | 400 W 04A o
200V 500 W /800 W/ 1.0 kW 05A /08A / 10A 483
200V 1.5 kW 15A 4.8.4
Three-phase
200V 2.0 kW /3.0 kW 20A /30A 4.8.5
200V 5.0 kW 50A 4.8.6
(3) Duct-ventilated Type
Supply Voltage SERVOPACK Reference
u
PPy g Capacity Model SGDM-OOOD/DA-P
200V 6.0 kW /7.5 kW 60A / 75A 4.9.1
Three-phase
200V 11.0 kW /15.0 kW 1AA/1EA 49.2
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4.7.1 Single-phase 100 V: 30 W to 100 W (A3BD to 01BD, A3BDA to 01BDA) Single-phase 200 V: 30 W to 200 W (A3AD to 02AD, A3ADA

to 02ADA)

4.7 Dimensional Drawings of Base-mounted SERVOPACK Model

4.7.1 Single-phase 100 V: 30 W to 100 W (A3BD to 01BD, A3BDA to 01BDA)
Single-phase 200 V: 30 W to 200 W (A3AD to 02AD, A3ADA to 02ADA)

A
HEEEER
: QOB
Terminal | “o.% "o oN3
bIOCk lale] :;—l !I@}/_
o (afe] 1PN
< i
Eol | CN1
B =JA L
b7
ooflr A CN2
© oofv_|
v r x_-IOé B‘l/_
Ground terminal 10
2xM4 screws NRE»
. 55

External Terminal Connector

Main circuit
power supply

©
Single-phase

100/200 VAC
50/60 Hz

Control power
supply
Single-phase
100/200 VAC
50/60 Hz

Mounting Hole Diagram

3 2xM4 screw holes
_F' ;.—NI ST
i | |
| |
| s | |
,—;:::—‘r\j 0 g ! :
il A |
i B ee|s | :
=7 S EI
777 _ = '
o =N, I !
(e ] - ]
//':::::i.]l.__.._ = =\ + ¥ - J
i Nameplate \ 8 S
‘ (75) 130 , 55
F’—
g [| ﬂuou
] guouElEIE'é'El Units: mm
Approx. mass: 0.8 kg
AN
SERVOPACK Connector
Connector| SERVOPACK Manufacturer
Symbol | Connector Model
CN1 10250-52A2JL Sumitomo 3M Co., Ltd.
CN2 53460-0611 Molex Japan Co., Ltd.
CN3 10214-52A2JL Sumitomo 3M Co., Ltd.




4.7 Dimensional Drawings of Base-mounted SERVOPACK Model

4.7.2 Single-phase 100 V: 200 W (02BD, 02BDA)
Single-phase 200 V: 400 W (04AD, 04ADA)

Mounting Hole Diagram

2xM4 screw holes

0 2x$5 holes 0
L, y o y
Y W ; """ =
x n_!' i
Termingl | i
block © % i |
ol = |
p ol Hl & | !
ek e !
=5 | !
o ! |
= :
X ’ I
A = q v X | i _i
G“ ":‘
~ Nameplate 1)
e ‘ el 12
Ground terminal »ille 75 130 75
2xM4 screws 12| |, (63) b (79) > >
- 75
=
g [| i
1 DI'II'I
Eg o HEE &= BE"H
o TV S
17 e Approx. mass: 1.1 kg
External Terminal Connector
SERVOPACK Connector
Main circuit Control power Connector SERVOPACK Manufacturer
po‘li"fr Stgply L1S(l;ppL|;/C Symbol | Connector Model
“ " CN1 10250-52A2JL Sumitomo 3M Co., Ltd.
e e CN2 53460-0611 Molex Japan Co., Ltd.
Single-phase Single-phase B -
100/200 VAG 100/200 VAG CN3 10214-52A2JL Sumitomo 3M Co., Ltd.
50/60 Hz 50/60 Hz
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4.7.3 Three-phase 200 V: 500 W/750 W/1.0 kW (05AD to 10AD, 05ADA to 10ADA)

4.7.3 Three-phase 200 V: 500 W/750 W/1.0 kW (05AD to 10AD, 05ADA to 10ADA)

96.2

94.4

[ o oo

5.5

holes

160
149.5+0.5
| (Mounting pitch) '|

<

<
<

5),
5]

Cooling fan

Mounting Hole Diagram

4 — 1
i I
2xM4 screw |

| External Terminal Connectorl

Main circuit Control power
power supply supply
[L1]L2]L3] [L1Cc]L2C]
Three-phase Single-phase
200 VAC 200 VAC
50/60 Hz 50/60 Hz

1 Terminal v i —
block Z_ o -Fl
K=
o = [ [ [
2 RS S | |
-> ; ! i
:i'\/ |
541@ e :V"J[I: i x
w0 @ |[o M L i i —| U
v r \I’W Og 'JD' /'I',::::JI.—ﬂi = d\
Ground terminal .{
2xM4 screws Nameplate
15, 10
35|, 55 75 | 180 .
; 90 « 8
i, | [ oo
TSI
Units: mm
Approx. mass: 1.7 kg
SERVOPACK Connector
Connector| SERVOPACK Manufacturer
Symbol | Connector Model
CN1 10250-52A2JL Sumitomo 3M Co., Ltd.
CN2 53460-0611 Molex Japan Co., Ltd.
CN3 10214-52A2JL Sumitomo 3M Co., Ltd.




4.7 Dimensional Drawings of Base-mounted SERVOPACK Model

4.7.4 Three-phase 200 V: 1.5 kW (15AD, 15ADA)

2x¢5 Mounting Hole Diagram
holes Heat sink
0 4xM4 screw holes
(o]
Y ’W f - \“”“UJJULIL[L[- r g i “_“_“_o’i
= s |
CN3 N I |
o /”:r- l o 3 g ! '
© AR [ © g £ !
cN1 T SR !
— JUgs i o ! |
7 | 2 | -
Lo Bl by ] = | |
MRS Terminal //::“: = = =\ onmlml v ¥ I [
Sround block E
ermina i N | —
2xM4 screws i ameplate e (5), ||, 100£05 || (5)
5 .4 (Mounting pitch)
_ 110 R (75 180 "‘ 110

Units: mm
Approx. mass: 2.8 kg

| External Terminal Connector|

Main cireuit  Confrol SERVOPACK Connector
ain circui ontrol power
[L1 L2 3] [LiCc]L2C] Symbol | Connector Model
CN1 10250-52A2JL Sumitomo 3M Co., Ltd.
. CN2 53460-0611 Molex Japan Co., Ltd.
Three-phase Single-phase -
200 VAC 200 VAC CN3 10214-52A2JL Sumitomo 3M Co., Ltd.

50/60 Hz 50/60 Hz
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4.7.5 Three-phase 200 V: 2.0 kW/3.0 kW (20AD to 30AD, 20ADA to 30ADA)

4.7.5 Three-phase 200 V: 2.0 kW/3.0 kW (20AD to 30AD, 20ADA to 30ADA)

Mounting Hole Diagram

2x96 holes
Heat sink

4xM5 tap

© [{e]
]L_g f Y'Y h_i?" "j‘l
i | |
| || |
¥ i) | |
0 ; 23S :
Sles :, Nl 2 |
N g . [s2] -E 1
. N 1 |
W moing U [ TN, | (< '
M4 mounting [T~ = b S '
screw \:‘ i HHH i |
| il | .
v 3 v ¥ N __ o)
o \ o)
L) Nameplate 8| 5 J|. 100+0.5 || (5)
Ground terminal 4 (Mounting pitch)
2xMi4 screws 2) S (75) 180 et .10
Nameplate
Units: mm
Approx. mass: 3.8 kg
Cooling fan
| External Terminal Connector |
Main cireuit Control SERVOPACK Connector
ain circui ontrol power
power supply supply Connector SERVOPACK Manufacturer
[L1[L2]L3] [Lic]L2C] Symbol | Connector Model
CN1 10250-52A2JL Sumitomo 3M Co., Ltd.
Three-phase  Single-phase CN2 53460-0611 Molex Japan Co., Ltd.
200 VAC 200 VAC CN3 10214-52A2JL Sumitomo 3M Co., Ltd.
50/60 Hz 50/60 Hz



4.7 Dimensional Drawings of Base-mounted SERVOPACK Model

4.7.6 Three-phase 200 V: 5.0 kW (50ADA)

Mounting Hole Diagram

4xM5 screw taps

125+0.5

(Mounting pitch) '

Approx. mass: 5.5 kg

Heat sink 6-pin terminal
/ M5 screw
© ©
v _ 4-pin terminal v
b @ rj d ? /M4 screw ] T % '
g |
- ":Z;:: v@;/ CN3 - i
SRl \a @}‘ oN1 .
E4 Vot — |
S AR PR J5
“EY A )| &
© CN2 = o |
2l ool ve B8 777 ol Il @ |
I =l G X &gz |
w 2] //' - — = 8 8 H
=Dy f
iy L i
i !
e — 1
, ¥ ®—||:| — v Y
™) (_YJ[ILL Nameplate \ )
NN 125 (5) w| (5)
=1 ‘ 7 230 = PHe
. 3-pin terminal
'\G/Irsound terminal M5 screw
screw
Units: mm
| External Terminal Connector |
o SERVOPACK Connector
Main circuit Control power C n SERVOPACK
power supply supply onnector Manufacturer
[L1]L2]L3] [Lic[L2C] Symbol | Connector Model
CN1 10250-52A2JL Sumitomo 3M Co., Ltd.
Three-phase Single-phase CN2 53460-0611 Molex Japan Co., Ltd.
200 VAC 200 VAC CN3 10214-52A2JL Sumitomo 3M Co., Ltd.
50/60 Hz 50/60 Hz
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4.7.7 Three-phase 200 V: 6.0 kW/7.5 kW (60ADA to 75ADA)

4.7.7 Three-phase 200 V: 6.0 kW/7.5 kW (60ADA to 75ADA)

Mounting Hole Diagram

4xM6 screw holes

© Cooling fan o
N~ ~
[ e— o — 10 o Bt B —— - - Y
SERVOPARK 200V ® 4 He— —=—|
Yyt [FoEEm © c—
CN3Et@ © I
110 CNG [ '
Control circuit
terminal 21 ) \ |
o o ameplate|
nnnnnn C trol -
B S | 1T — g
© CN1 CN2 @] x| terminal | I
S ri==|—":;"1 = I
N [HER]|
g e 51 15 66'1[126 ° Main circuit I
\12.5 | Ircul
e g terminal :
mO’ o o
N ! \ L | =M _ _ A
123.5 | 41 [1656) o) Py
S - e 27, 875 107 N
: - o . 25 180 25
28\ 180 \ (25) Max. 235 | | )
\Max. 230 | Ground
S . terminal
\ Main cnrcun\Ground terminal
terminal M6\M8
t
A
View A
—_—e—c—c= |
=== Ny
=i s,
| o o
o b3 Units: mm
Ll ) lHe e Approx. mass: 14.3 kg
External Terminal Connector
SERVOPACK Connector
L External
Main circuit Control power  regenerative C;nnector CSERVOPACK Manufacturer
power supply supply resistor ymbol onnector Model
[L1]L2]L3] [Lic]ec] [B1]B2] CN1 10250-52A2JL Sumitomo 3M Co., Ltd.
CN2 53460-0611 Molex Japan Co., Ltd.
) CN3 10214-52A2JL Sumitomo 3M Co., Ltd.
Three-phase Single-phase
200 VAC 200 VAC
50/60 Hz 50/60 Hz



4.7 Dimensional Drawings of Base-mounted SERVOPACK Model

4.7.8 Three-phase 200 V: 11.0 kW/15.0 kW (1AADA to 1EADA)

Mounting Hole Diagram

4xM6 screw holes

Cooling fan
N L \ N
y N 1' _
< CASS & —I ’A._ _T!I 'y
yVASKAWA —-————-"-- 1
CN3 CN8 4 : :
Blle[EEEEE) O | ) |
| Hhotlo 9 S— I |
= I——] |
Control circuit 140 CN5 [Il] I |
terminal M4 N | :
, o \ |8
Regeneratwe ® o B2 ! ! Q
resistor ° < X X
terminal M6 CN1 CN2 I I
5 : = -]:(Th m? = : Nameglate: | |
.| !
N ° lole e " ! | | |
I
” 160 =‘46= 6 : :
o @el]|e)|ele]el]le ~ \ |
L1 L2 13 +1 - U V W ® |I]lll] “IIIII][ ______ -:
) 4 o | ©0d r*v — :‘ _le _ -
34 |27 7| % f 17 3
< 51| as 34 126 12 | ©
" \\zggo - (39) o 28 » a0, |, 200 o1 30)
) " %/Iain circuit \Groqnd
Main circuit\ Ground terminal M8 terminal M8
terminal M8\ terminal M8
EE L
N
000000000 § Units: mm
uum][][][]ﬂ“ g Approx. mass: 26 kg
oooooono | | | | |

External Terminal Connector|

H SERVOPACK Specifications and Dimensional Drawings

SERVOPACK Connector
Main circuit ~ Control power regE;(éeerrr;etlilve Connector | SERVOPACK Manufacturer
power supply supply esistor Symbol | Connector Model
[LA[L2[L3] [LiC[L2C] [B1]B2] CN1 10250-52A2JL Sumitomo 3M Co., Ltd.
CN2 53460-0611 Molex Japan Co., Ltd.
CN3 10214-52A2JL Sumitomo 3M Co., Ltd.

Three-phase Single-phase
200 VAC 200 VAC
50/60 Hz 50/60 Hz
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4 SERVOPACK Specifications and Dimensional Drawings

4.8.1 Single-phase 100 V: 30 W/50 W/100 W (A3BD-R to 01BD-R, A3BDA-R to 01BDA-R) Single-phase 200 V: 30 W/50 W/100 W/200 W
(A3AD-R to 02AD-R, A3ADA-R to 02ADA-R)

4.8 Dimensional Drawings of Rack-mounted SERVOPACK Model

4.8.1 Single-phase 100 V: 30 W/50 W/100 W
(A3BD-R to 01BD-R, A3BDA-R to 01BDA-R)
Single-phase 200 V: 30 W/50 W/100 W/200 W
(A3AD-R to 02AD-R, A3ADA-R to 02ADA-R)

Mounting Hole Diagram

156 42 (115) 24.5 | 2xM4 screw holes
2 ol 225 (32.5) 2,0 o
™ 95 hole ~o
4 L v ._(___4
< (Pl =, | 1
i ! '
N R CN3 _ = | l
g e L
- o | Il 2loolZl |
wl gl o > | ( = o|colE ! !
2|3 2 At CN1 | A RET|= [ !
S T 3 | |
: an : 2 ! :
. § /m i.( o K i |
[Ce) 2 N p— U
3 : -_ﬂ@ﬂ //‘,1::::[]____ﬂ = =\ | IF 3
v | J li [ \ — v
o Py
E 2 5, Nameplate L‘ui g 22.5 (32.5)
T 6,10 1.10 (75 130 . 55
55
Ground terminal
2xM4 screws
T
L ]
G ® PHE = BEYY Units: mm
Approx. mass: 1.0 kg
AN

External Terminal Connector

SERVOPACK Connector
Main circuit Control power Connector SERVOPACK Manufacturer
po‘li"fr St'gply L1S(l;ppLZC Symbol | Connector Model
CN1 10250-52A2JL Sumitomo 3M Co., Ltd.
i
CN2 53460-0611 Molex Japan Co., Ltd.
Single-phase Single-phase B :
1001200 VAG 1007200 VAG CN3 10214-52A2JL Sumitomo 3M Co., Ltd.
50/60 Hz 50/60 Hz
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4.8 Dimensional Drawings of Rack-mounted SERVOPACK Model

4.8.2 Single-phase 100 V: 200 W (02BD-R, 02BDA-R)
Single-phase 200 V: 400 W (04AD-R, 04ADA-R)

Mounting Hole Diagram

215 42 (11.5) 245, 2xM4 screw
) 425 (32.5) To holes
S s S
v 5 hole [‘_ SR ,
F| = I
[Terminal !
block | { = !
/M I/_“:r‘..’ . o % 8 |
R : e o]
HER = S22l |
— |~ — CN1 ' I—/ 1 8 ..E = '
— 4 5
rainl g
| one L A - :
: ‘;::::fll'_'_'t i = =|\ |
:# 7 — S
: ] | © i r \ [ —
0| B 5 Nameplate vl o
SIS 6,4 [ 10 ‘ 75) 20 ~ < 425
o 75 - > :
Ground terminal
2xM4 screws
g
Koo | [l ® Units: mm
G = Approx. mass: 1.3 kg
AN
—
External Terminal Connector
SERVOPACK Connector
Main circuit Control power Connector| SERVOPACK M fact
power supply supply Symbol | Connector Model anufacturer
[L1[L2] [L1c]L2C] -
CN1 10250-52A2JL Sumitomo 3M Co., Ltd.
CN2 53460-0611 Molex Japan Co., Ltd.
Single-phase Single-phase N 10214-52A27L it M Lt
100/200 VAC 100/200 VAC CN3 0214-52A2) Sumitomo 3M Co., Ltd.
50/60 Hz 50/60 Hz
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4 SERVOPACK Specifications and Dimensional Drawings

4.8.3 Three-phase 200 V: 500 W/750 W/1.0 kW (05AD-R to 10AD-R, 05ADA-R to 10ADA-R)

4.8.3 Three-phase 200 V: 500 W/750 W/1.0 kW
(0O5AD-R to 10AD-R, 05ADA-R to 10ADA-R)

ol 255 42 (22.5) 245
96.2 ~2 468,436 | 05hole 2,0
- v Yy F T . _’r
) > erminal n_
- X c block
A | S— Pl =
1l < ;
-4 : CN3 ]
? =l )| AR
b [felf=][=] 4 —]
3 LR cnt b ~d
I gl I = :l I]: I
= oN2 [ Ly ] N
LTI EE' ! e B = =)\
Cooling fan / v ] ! (I
0|0 5 Nameplate
N~ T
15 10 5 . 180 .
. . Ground >
Mounting Hole Diagram  terminal 35| 55
Lf,\? o 2xM4 screws 90 R
2%
] e —
S l 2xM4 screw holes h-l,—b [l ﬂﬂﬂﬂﬂﬂﬂ
= | 1 | 7
w|s |8 | ! | ® 3
O~ 1 | —
21EQ| = | I: I] = =
75 | ’ T TEE
o-Rnk | e W 2l
= | : ] ih ] | i L] |
et
p4 /;//77
I 46.5|(43.5) Units: mm
b & 90 R Approx. mass: 1.9 kg
~
| External Terminal Connector |
L SERVOPACK Connector
Main circuit Control power
power supply supply Connector| SERVOPACK Manufacturer
[L1]L2]L3] [L1CTL2C] Symbol | Connector Model
CN1 10250-52A2JL Sumitomo 3M Co., Ltd.
Three-phase Single-phase CN2 53460-0611 Molex Japan Co., Ltd.
200 VAC 200 VAC CN3 10214-52A2JL Sumitomo 3M Co., Ltd.
50/60 Hz 50/60 Hz




4.8 Dimensional Drawings of Rack-mounted SERVOPACK Model

4.8.4 Three-phase 200 V: 1.5 kW (15AD-R, 15ADA-R)

Mounting Hole Diagram

Heat sink
ﬁ 2x05 holes 2 4xM4 screw
AR Flange +©|
‘ 1, FAAR 77780
gl _ : |
5 | :
NS e o|a ! |
g ! 7y, 1| R R | <l :
- i 4 CN1 i~ ol|E |
7ol i | 213 | :
é:i /Z-':! s . '
0 1 CN2 7 L. I = |
= 09 s 1] W | :
o o = = ooy !
/[ﬁ__ : H T Y e 7777
! x Terminal |i Nameplate x4 Z 27
T _’u 5 \ block 5]
L 72 o 245 =
110 (75) 180 , 48) [50+0.5] | (12)
: Flange b g s <+ ple——— e
Ground terminal / \__Flange (Mounting pitch)
2xM4 screws
Units: mm
Approx. mass: 3.0 kg
Cooling fan
| External Terminal Connector |
. SERVOPACK Connector
Main circuit Control power C n SERVOPACK
power supply supply onnector Manufacturer
[L1]L2 ]3] [Lic]Lac] Symbol | Connector Model
CN1 10250-52A2JL Sumitomo 3M Co., Ltd.
Three-phase Single-phase CN2 53460-0611 Molex Japan Co., Ltd.
200 VAC 200 VAC CN3 10214-52A2JL Sumitomo 3M Co., Ltd.
50/60 Hz 50/60 Hz
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4 SERVOPACK Specifications and Dimensional Drawings

4.8.5 Three-phase 200 V: 2.0 kW/3.0 kW (20AD-R to 30AD-R, 20ADA-R to 30ADA-R)

4.8.5 Three-phase 200 V: 2.0 kW/3.0 kW
(20AD-R to 30AD-R, 20ADA-R to 30ADA-R)

Mounting Hole Diagram

s ’f Heat sink & 4xM5 tap
s Flange S
v i,
i I
CN3 ‘-_:_\"—- : i
7 | | RS R | :
CN1 TN = |
g g | :
77 2 |
IS 2 $ o £ | :
= = o c !
71 +| 3 i |
“ A “ﬂ::: Ez Eé '
| N ' |
o ) | .
L L : |
_ {H} iy i |
3 —wo ) H © .
L 14-pin terminal s / ki 77, 2,
P kﬂ\ N4 mounting screw Nameplate P AP 6
o2 ht @
~—[15) | | 50 (15) ~ (30); ‘50i0.5k ‘(
\ 80 245 155.5 R — H—
\ 110 N (75) 180 . (Mounting pitch)

Ground terminal
2xM4 screws

000000}
=1 =1
Units: mm
Approx. mass: 4.0 kg
Cooling fan
| External Terminal Connector |
L SERVOPACK Connector
Main circuit Control power C : SERVOPACK
power supply supply onnector Manufacturer
[L1TL2]L3] [L1c]Lac] Symbol | Connector Model
CN1 10250-52A2JL Sumitomo 3M Co., Ltd.
Three-phase  Single-phase CN2 53460-0611 Molex Japan Co., Ltd.
200 VAC 200 VAC CN3 10214-52A2JL Sumitomo 3M Co., Ltd.

50/60 Hz 50/60 Hz
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4.8 Dimensional Drawings of Rack-mounted SERVOPACK Model

4.8.6 Three-phase 200 V: 5.0 kW (50ADA-R)

Mounting Hole Diagram

=& i -pi i FI
R : S &7 1
1 2 [Pl = of | !
Ry | |
G . ; :
=
o | R A | i |
° L8y i ol |
gge || e A R !
X !i/:ZZ‘\JE:'E =\ = R § ! !
5 5-pin terminal I 2 | '
I M4 screw ! Il S !
A\ | 1
3-pin terminal h | !
M5 screw ‘°‘L |___'_ _____ .
v : h \ Nameglate ya— ,I X %
< (75) | 25 2 (35)| 5005 (50) ,
“ > > (Mounting pitch)
M5 screw
m
o O e e
..—| E-j | = PoeEEEs Jﬂl,lll u
Units: mm
)
| External Terminal Connector |
o SERVOPACK Connector
Main circuit Control power
power supply supply Connector SERVOPACK Manufacturer
[L1[L2]L3] [Lic]L2C] Symbol | Connector Model
CN1 10250-52A2JL Sumitomo 3M Co., Ltd.
Threophase  Single-phase CN2 53460-0611 Molejx Japan Co., Ltd.
200 VAC 200 VAC CN3 10214-52A2JL Sumitomo 3M Co., Ltd.
50/60 Hz 50/60 Hz
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4 SERVOPACK Specifications and Dimensional Drawings

4.9.1 Three-phase 200 V: 6.0 kW/7.5 kW (60ADA-P to 75ADA-P)

4.9 Dimensional Drawings of Duct-ventilated SERVOPACK Model
4.9.1 Three-phase 200 V: 6.0 kW/7.5 kW (60ADA-P to 75ADA-P)

Mounting Hole Diagram

) o 4xM6 taps ol @
7 2 Cooling fan & 34 82 NS
w: ; 10 ( v i\gu_% ----- P — - & : X
4 7y I Y
{ — 1 1
I G E 5 i %xlq)ﬁ i
c o \/_holes :
T : |
- | | |
[ | ' i
Control 21|, | q ! D ol
0| G circuit | N | o Nl i 19|y
© &| S terminal | | _Named | > | Punched hole | o
< o R X 4« plate | ! !
‘ G w7 ] | | |
g 851 Gelllglge‘ o Main, : | |
=) 105 ¥ & circuit H 1
- —| terminal | ! i
| FeloeEasnne — e ! !
—“ X X X X X X X X X X v 1 r
&l A | 177 ) V11 v
o - \123.5,] 41,3656, | | o / i | | o]
~ 9
19 271,875/ | 107 ; ’ 205 RUEGIN
305, 171 [ (28.3) KEhle YRTE 2l 5ol 219 M55 ~
125 | .\ 205 J 1 12.5 ¢ : b >
R Max.230 NN
—— Ground
Main circuit \ Ground terminal T
T terminal M6 \ M8 terminal
A
View A
- 4
=.§=.§ Q
===, -
= Se
=L !
®
of| &
= - N \ 4 Units: mm
7.9, (217.3) (4.8) Approx. mass: 14 kg
| External Terminal Connector |
External SERVOPACK Connector
Main circuit Control power  yggenerative
power supply supply resistor ngrnii:?r Cfrfni\étcc))l:ﬁﬂigel Manufacturer
[L1 23] [Licltec] [B1]B2] :
CN1 10250-52A2JL Sumitomo 3M Co., Ltd.
CN2 53460-0611 Molex Japan Co., Ltd.
Three-phase  Single-phase CN3 10214-52A2JL Sumitomo 3M Co., Ltd.
200 VAC 200 VAC
50/60 Hz 50/60 Hz




4.9 Dimensional Drawings of Duct-ventilated SERVOPACK Model

4.9.2 Three-phase 200 V: 11.0 kW/15.0 kW (1AADA-P/1EADA-P)

Mounting Hole Diagram

E, Cooling fan 0 / 4xM6 screw holes _!/Externals 0
~ ~, N 4
| VA 10, Pr—e—— i\ ) —— Ly ] ‘
3 H [
® SERVOPACK 200V ® 1
B M= '
yaskawA b LU e ——————-— 1
| 1
N ! i
s . | o |
~ lozs o . ! - |
LR A © mm o ! '
1
— Regeneratci\:/,e\l ° mﬂ | ! |
< 140 »{ Resistor terminal | ! |
A 3 . ! | b olo
o Control circuit *| 0l Regenerative ! i Punched hole | 5|
terminal M4 <F|<F| nei H
[ resistor/ [ :
Q SN control circuit - o |Il|||lm Nameplate : ~ ! |
o g ]_!J o terminal \‘&”’ i -, | '
Ll 1] |
| 1
o o Main circuit I ! |
© DE DIE —~ | |terminal ! | i
N I v 0 —_— | !
X X @) [: ———————— ! v 1 ! .
v YY) ¥ v A A ::
a2 ) 45 |\ Ll VARKY; o 4.5] 235 @5 <|E
< 15 e s 34| 126 122 o P > = |2
12.5 . \ 235 . (12.5) 282 T -l 8, 244 1.8 =
) 1260 NN N >
Main circuit \ Ground Ground
TA terminal M8 \terminal M8 terminal
View A
e == .
® ]
EEEEEARA
Al ©
—_— e VNV == o P
=== B
¥ Units: mm
I’ Approx. mass: 22 kg
External Terminal Connector
Main circuit Control power External SERVOPACK Connedtor
regenerative
power supply supply resistor Connector | SERVOPACK Manufacturer
Symbol | Connector Model
(L1 L2 ]3] [Lic[tec] [B1]B2] :
CN1 10250-52A2JL Sumitomo 3M Co., Ltd.
CN2 53460-0611 Molex Japan Co., Ltd.
Three-phase Single-phase CN3 10214-52A2JL Sumitomo 3M Co., Ltd.
200 VAC 200 VAC
50/60 Hz 50/60 Hz
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5 Specifications and Dimensional Drawings of Cables and Peripheral Devices
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5.1 Specifications and Dimensional Drawings of Servomotor Main Circuit Cable

5.1 Specifications and Dimensional Drawings of Servomotor Main
Circuit Cable

Contact Yaskawa Controls Co., Ltd. for SGMGH, SGMSH, and SGMDH Servomotor main circuit cables.
When assembling the servomotor main circuit cable, refer to 5.2 Servomotor Main Circuit Wire Size and Connec-

tors.
5.1.1 Cables for SGMAH and SGMPH Servomotors Without Brakes
SERVOPACK end Servomotor end Units: mm

Finished dimension

35

M4 crimped I
terminal Wire
markers

Cap: 350780-1 (4-pin) —/

Socket: 350536-6 (Chained)

Units: m
. Cable . Cable
Applicable Servomotor Cable Type Length Applicable Servomotor Cable Type Length
Models Models
(L) (L)
SGMAH JZSP-CMMO00-03 3 JZSP-CMM20-03 3
?88 xi gg to ;(5)8 w JZSP-CMMO00-05 5 SOMPH JZSP-CMM20-05 5
: to
- - 10 - - 10
SGMPH JZSP-CMMO00-10 200 V- 1.5 KW JZSP-CMM20-10
200 V: 100 to 750 W JZSP-CMMO00-15 15 JZSP-CMM20-15| 15
100 V: 100 W and 200 W | JZSP-CMMO00-20 20 JZSP-CMM20-20 20
5.1.2 Cables for SGMAH and SGMPH Servomotors With Brakes
SERVOPACK end Servomotor end Units: mm
L »
35
Finished dimension
1073
,7,4\*,7,4*,
M4 crimped
terminals Cap: 350781-1 (6-pin)
Wire markers Socket: 350536-6 (Chained)
Units: m
. Cable . Cable
Applicable Servomotor Cable Type Length Applicable Servomotor Cable Type Length
Models Models
(L) (L)
SGMAH JZSP-CMM10-03 3 JZSP-CMM30-03 3
?88 \\;1 38 to ;gg w JZSP-CMM10-05 5 SOMPH JZSP-CMM30-05 5
: to
- - 10 - - 10
SGMPH JZSP-CMM10-10 200 V- 1.5 KW JZSP-CMM30-10
200 V: 100 to 750 W JZSP-CMM10-15 15 JZSP-CMM30-15| 15
100 V: 100 and 200 W JZSP-CMM10-20 20 JZSP-CMM30-20 20
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5 Specifications and Dimensional Drawings of Cables and Peripheral Devices

5.1.3 Flexible Cables for SGMAH and SGMPH Servomotors Without Brakes

5.1.3 Flexible Cables for SGMAH and SGMPH Servomotors Without Brakes

SERVOPACK end Servomotor end Units: mm
(10) 50 L

85 '
Finished dimension
6.5 g
——ti+-—-1
/‘ Heat-shrinkable tube

M4 crimped
terminal

Wire markers

Cap: 350780-1 (4-pin)
Socket: 350536-6 (Chained)

Units: m

Cable
Cable Type Length

Applicable Servomotor

Models
(L)
SGMAH JZSP-CMMO01-03 3
200 V: 30 to 750 W 1ZSP-CMMO01-05 5
100 V: 30 to 200 W
} - 10
SGMPH JZSP-CMMO1-10
200 V: 100 to 750 W JZSP-CMMOL-15 | 15

100 V: 100 W and 200 W | JZSP-CMMO01-20 20

5.1.4 Flexible Cables for SGMAH and SGMPH Servomotors With Brakes

SERVOPACK end Servomotor end Units: mm
(10) 50 L

M4 crimped
terminals Cap: 350781-1 (6-pin)
Wire markers Socket: 350536-6 (Chained)

Units: m
. Cable
Applicable Servomotor Cable Type Length
Models
(L)
SGMAH JZSP-CMM11-03 3
200V:30to 750 W JZSP-CMM11-05 35
100 V: 30 to 200 W
- - 10
SGMPH JZSP-CMM11-10
200 V: 100 to 750 W JZSP-CMMIL-TS | 15
100 V: 100 W and 200 W | JZSP-CMM11-20 20




5.1 Specifications and Dimensional Drawings of Servomotor Main Circuit Cable

5.1.5 Cables for SGMAH and SGMPH Servomotors With Waterproof Connector
* For 30 W to 750 W SGMAH and 100 W to 750 W SGMPH Servomotors

SERVOPACK end™* Servomotor end Units: mm
8.5 50 L
7 . . . [ |
Flnlsh/ed dimension ¢6.5 =
® . -y —-—-— -X-@--
g =
O . =
® : \ Heat - shrinkable tube
M4 crimped terminaI‘&
Wire markers
Units: m
Applicable Servomotor Models Cable Type Cable Length (L)
DP9328645-1 3
33(3'\\;'\'/‘\:" 50w DP9328645-2 5
o]
- 10
SGMPH DP9328645-3
100 W to 750 W DP9328645-4 15
DP9328645-5 20
* For servomotors with brakes, cut the brake leads for use.
* For 1.5 kW SGMPH Servomotors
SERVOPACK end™* Servomotor end Units: mm
8.5 50 L
7 Finishled dimension ¢9.3 =]
5 . —-—1- -y — - — - —] 'X"@--
O - |
0 - Heat - shrinkable tube
M4 crimped terminalvs\ Wire markers
Units: m
Applicable Servomotor Models Cable Type Cable Length (L)
DP9328646-1 3
SGMPH DP9328646-2 5
- 10
1.5 kKW DP9328646-3
DP9328646-4 15
DP9328646-5 20

* For servomotors with brakes, cut the brake leads for use.

Specifications and Dimensional Drawings of Cables and Peripheral Devices
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5.1.6 Cables for SGMCS-0O0OB, C, D, and E Servomotors

5.1.6 Cables for SGMCS-O0OB, C, D, and E Servomotors

Yaskawa provides cables only for SGMCS-OOB, C, D, and E servomotors. Cables for SGMCS-OCOM, and N

servomotors must be provided by the customer. Refer to 5.2.12 Connectors for SGMCS Servomotors.

(1) Cables for Applicable Flange 1, 3

For applicable flanges, refer to 2.1.7 Model SGMCS

(a) Cable Type
Standard Type Flexible Type Length (L) Dimensional Drawing
JZSP-CMM60-03 | JZSP-CSM60-03 3m SERVOPACK end Servomotor end
50 mm L
JZSP-CMM60-05 | JZSP-CSM60-05 5m
JZSP-CMM60-10 | JZSP-CSM60-10 10 m ;EE'}
JZSP-CMM60-15 | JZSP-CSM60-15 15m ) .
M4 crimped terminals
JZSP-CMM60-20 | JZSP-CSM60-20 20 m

(b) Wiring Specifications

SERVOPACK end Servomotor end

Lead Color | Signal Signal |Pin No.
Red Phase U Phase U 1
White Phase V Phase V 2
Blue Phase W Phase W| 3
Green/(yellow)| FG FG 4

(2) Cables for Applicable Flange 4

For applicable flanges, refer to 2.1.7 Model SGMCS.

(a) Cable Type
Standard Type Flexible Type Length (L) Dimensional Drawing
JZSP-CMMO00-03 | JZSP-CMMO01-03 3m SERVOPACK end  Encoder (servomotor) end
50 mm L
JZSP-CMMO00-05 | JZSP-CMMO01-05 Sm
0
JZSP-CMMO00-10 | JZSP-CMMO01-10 10 m -—— -_E[I}D
JZSP-CMMO00-15 | JZSP-CMMO1-15 15m .
M4 crimped
JZSP-CMM00-20 | JZSP-CMM01-20 | 20m terminals

(b) Wiring Specifications

SERVOPACK end

Servomotor end

Lead Color| Signal

Red Phase U

White Phase V

Blue Phase W

Green/

(yellow) FG

Signal | Pin No.
Phase U 1
Phase V 2
Phase W 3

FG 4




5.2 Servomotor Main Circuit Wire Size and Connectors

5.2 Servomotor Main Circuit Wire Size and Connectors

Uvw|
l i@ -+—— Encoder cable
Servomotor —» Servomotor —»
main circuit cable (7 main circuit cable

=

5.2.1 Wire Size
(1) 100 V and 200 V SGMAH Servomotors

Rated Output | 30 W to 750 W

Three-phase
100V

Three-phase
200V

AWG20

(2) 100 V and 200 V SGMPH Servomotors

Rated Output 100 W 200 to 400 W | 750 W 1.5 kW
Three-phase
100 v AWG22 AWG20 AWGI6
Three-phase (HIV 1.25)
200V

(3) 200 V SGMGH Servomotors for 1500 min™!

Rated Output | 450 W | 850 W | 1T3kW|1.8kW|29kW|4.4kW|55kW|7.5kW|11.0kW | 15.0 kW

Three-phase
200V

HIV2.0 HIV3.5 | HIV5.5 | HIV8 HIV14 HIV22

(4) 200 V SGMGH Servomotors for 1000 min~"!

Rated Output | 300 W | 600 W| 900 W [ 1.2 kW[ 2.0 kW | 3.0 kW | 4.0 kW | 5.5 kW

Three-phase
200V

(5) 200 V SGMSH Servomotors

HIV2.0 HIV3.5 [ HIV5.5 | HIVS | HIV14

Rated Output | 1.0 kW | 1.5kW | 2.0 kW [ 3.0 kW [ 4.0 kW [ 5.0 kW

Three-phase
200V

HIV2.0 HIV3.5 HIV5.5 | HIV8

Specifications and Dimensional Drawings of Cables and Peripheral Devices
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5.2.1 Wire Size

(6) 200 V SGMDH Servomotors

Rated Output | 2.2 kW | 3.2kW | 4.0 kW
Three-phase
200V HIVS.5 HIV8

(7) 200 V SGMCS Servomotors

Sexgg‘e‘ftor 02B | 05B | o7B | 04c | 10c | 14c | 08D | 17D | 25D | 16E | 35E
Rated output | 42W | 105W | 147 W | 84 W | 200W | 293 W | 168 W | 356 W | 393 W | 335 W | 550 W
Wire size AWG20
Servomotor | 4sm | gom | 1AM | 8oN | 1EN | 22N

model
Rated output | 707 W | 126 kW | 1.73 kW | 1.26 KW | 2.36 kW | 3.14 kW
Thr‘;gbp{‘/ase HIV2.0 HIV3.5 | HIV2.0 | HIV3.5 | HIV5.5




5.2 Servomotor Main Circuit Wire Size and Connectors

5.2.2 SGMAH and SGMPH Servomotor Connectors for Standard Environments

The SGMAH and SGMPH servomotors do not conform to the IEC’s IP67 classification (IP67 Protective Con-
struction Standard) and the European Safety Standards.

(1) 30 to 750 W SGMAH Servomotor Connector Kit

Applicable Servomotor Models Type
100 V: 30 to 200 W Without brakes JZSP-CMMO9-1
200 V: 30 to 750 W With brakes JZSP-CMM9-2

(2) 100 W to 1.5 kW SGMPH Servomotor Connector Kit

Applicable Servomotor Models Type
100 V: 100 W and 200 W | Without brakes JZSP-CMMO9-1
200 V: 100 to 750 W With brakes JZSP-CMM9-2
Without brak JZSP-CMMO9-3
200 V: 1.5 kW ot Drares
With brakes JZSP-CMM9-4

(3) 30 to 750 W SGMAH and 100 to 750 W SGMPH Servomotors Without Brakes
(a) Connector Type: JZSP-CMM9-1

Units: mm
Connector on Servomotor main
servomotor circuit connector Type
i |':| T ':EII i Cap 350780-1
8£ 1 M7 350570-3 or
L = 0 | Socket 350689-3
e —t Soldered type

27.4

(b) Connector Pin Arrangement

Pin No. Signal Lead Color
1 Phase U Red
2 Phase V White
3 Phase W Blue
4 FG Green/Yellow

(4) 30 to 750 W SGMAH and 100 to 750 W SGMPH Servomotors With Brakes
(a) Connector Type: JZSP-CMM9-2

Units: mm
Connector on Servomotor main Type
servomotor circuit connector Cap 350781-1
3 1
350570-3 or
— e
) gﬁ o5 0 000 J]]:[g Socket | 350689-3
L [ E— 6 HI&L\%M:|4 Soldered type
20.3
27.4 28.4

Specifications and Dimensional Drawings of Cables and Peripheral Devices
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5.2.2 SGMAH and SGMPH Servomotor Connectors for Standard Environments

(b) Connector Pin Arrangement

Pin No. Signal Lead Color Remarks
1 Phase U Red -
2 Phase V White -
3 Phase W Blue -
4 FG Green/Yellow -
5 Brake terminal Black .
. No polarity
6 Brake terminal Black

(5) 1.5 kW SGMPH Servomotors Without Brakes
(a) Connector Type: JZSP-CMM9-3

Units: mm
T
Connector on Servomotor main ype
servomotor circuit connector 350780-1
— . — 4 _,‘H 350536-6 or
'O =] 19 - Socket | 350550-6
/d Do 7 [ IIIF&; N (No. 1t04)
| [ [ 1@ | Soldered type
— : ; —1 1=N[/L=_ v
7.6
27.4 14.7
(b) Connector Pin Arrangement
Pin No. Signal Lead Color
1 Phase U Red
2 Phase V White
3 Phase W Blue
4 FG Green/Yellow
(6) 1.5 kW SGMPH Servomotors With Brakes
(a) Connector Type: JZSP-CMM9-4
Units: mm Type
Connector on Servomotor main Cap 350781-1
servomotor circuit connector 350536-6 or
3 1
P e 350550-6
) gﬁ —T ) 0 Xf,@y ]]]jg (No. 1 to 4)
L = Lo . Lo %Q4 Socket | 3505703 or
203 330629-3(1 o
27 4 284 0.5 an
Soldered type
(b) Connector Pin Arrangement
Pin No. Signal Lead Color Remarks
1 Phase U Red -
2 Phase V White -
3 Phase W Blue -
4 FG Green/Yellow -
5 Brake terminal Black N Jarit
6 Brake terminal Black O potarly




5.2 Servomotor Main Circuit Wire Size and Connectors

(7) SGMAH and SGMPH Servomotors With a Waterproof Connector
(a) Connector Type: Refer to the table below.

Applicable Servomotor Models Type
SGMAH Plug SPUCO06KFSDN236
30 W to 750 W Socket 020.030.1020

Soldered type

SGMPH

= 100 Wto 750 W Interconnectron
8 ‘!.ﬂlm‘ Manufacturer Gmbh
= Plug SPUCO06KFSDN020

020.030.1020

SGMPH Socket
15 KW ISoldered type
nterconnectron
Manufacturer Gmbh

(b) Connector Pin Arrangement

Pin No. Signal Lead Color

1 Phase U Red

2 Phase V White

3 Phase W Blue

4 Brake Terminal Black

5 Brake Terminal Black

6 FG Green

7 — —

Specifications and Dimensional Drawings of Cables and Peripheral Devices
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5.2.3 SGMGH, SGMSH, and SGMDH Servomotor Connector Configurations

5.2.3 SGMGH, SGMSH, and SGMDH Servomotor Connector Configurations

The SGMGH, SGMSH, and SGMDH servomotor connector configurations are shown below.

The connectors conforming to IP67 and the European Safety Standards are not available for SGMAH and
SGMPH servomotors.

Select and prepare the proper plug and cable clamp.

(D Configurations of Standard Environment Connectors

Encoder
SGMOH servomotor

— / —EE «

Connector on
servomotor

Cable

Non-waterproof
cable clamp

Standard L-shaped plug

(2 Configurations of Connectors Conforming to IP67 and the European Safety Standards

— @ - B o
Encoder

SGMOH servomotor Plug Conduit Cable
= |-
Waterproof straight plu
T ] ProcISTRI S —ﬁ—-—]«—
Connector on
servomotor _ Waterproof Cable
cable clamp
Waterproof L-shaped plug
.
» Connector Manufacturers
Contact Yaskawa Controls Co., Ltd.
Connector Type Manufacturer
Japan Aviation Electronics
Plug JCI;E%DD(JADD) Industry, Ltd.
Cable clamp DDK Electronics, Inc.
Conduit Nippon Flex Co., Ltd.




5.2 Servomotor Main Circuit Wire Size and Connectors

5.2.4 SGMGH Servomotor (1500 min'1) Connectors for Standard Environments
(1) Without Holding Brakes

The specifications are same for both three-phase 200 V and 400 V servomotors.

Capacity
(kW)

Connector on
Servomotor

Plug

Straight

L-shaped

Cable Clamp

0.45
0.85
1.3

MS3102A18-10P

MS3106B18-10S

MS3108B18-10S

MS3057-10A

1.8
29
4.4

MS3102A22-22P

MS3106B22-22S

MS3108B22-22S

MS3057-12A

5.5
7.5
11.0
15.0

MS3102A32-17P

MS3106B32-17S

MS3108B32-17S

MS3057-20A

(2) With Holding Brakes

The 5.5 to 15.0 kW servomotors require (a) servomotor-end connector and (b) brake power supply connector.

(a) Servomotor-end Connectors

Capacity
(kW)

Connector on
Servomotor

Plug

Straight

L-shaped

Cable Clamp

0.45
0.85
1.3

MS3102A20-15P

MS3106B20-15S

MS3108B20-15S

MS3057-12A

1.8
2.9
4.4

MS3102A24-10P

MS3106B24-10S

MS3108B24-10S

MS3057-16A

5.5
7.5
11.0
15.0

MS3102A32-17P

MS3106B32-17S

MS3108B32-17S

MS3057-20A

Specifications and Dimensional Drawings of Cables and Peripheral Devices
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5.2.4 SGMGH Servomotor (1500 min~!) Connectors for Standard Environments

(b) Brake Power Supply Connectors
5.5 to 15.0 kW Servomotors

Capacity (kW) Plug
Three-phase Connector on Cable Clamp
Servomotor Straight L-shaped
200V
55 Use the connector
75 conforming to
’ MS3102A10SL-3P | MS3106A10SL-3S | protective structure MS3057-4A
1.0 IP67/European
15.0 safety standard.

(3) SGMGH Servomotors (1500 min'1) Main Circuit Connector Pin Arrangement
(a) Without Holding Brakes

0.45 to 15.0 kW
Servomotor Connector Pin Arrangement

- . jf Pin No. Signal
— A Phase U
i °f Ao B |PhaseV
= c B ase
\?fl/ °° C |PhaseW
Servomotor-end D FG (Frame Ground)

connector

(b) With Holding Brakes

@ 0.45 to 4.4 kW

Servomotor Connector Pin Arrangement
Pin No. Signal Pin No. Signal
A Phase U E * | Brake terminal
B Phase V F * | Brake terminal
C Phase W G —
Servomotor-end D FG (Frame Ground)| * No polarity

connector

2 5.51t0 15.0 kW

Brake Connector Pin Arrangement

Pin No. Signal
A * | Brake terminal

—

L= : B * |Brake terminal
e c -
. :
I LServomotor-end connector No polarity
Brake-end connector Servomotor Connector Pin Arrangement
Pin No. Signal
A Phase U
°f Ao B | PhaseV
c 5 ase
° ° C |PhaseW
D FG (Frame Ground)




5.2 Servomotor Main Circuit Wire Size and Connectors

5.2.5 SGMGH Servomotor (1000 min'1) Connectors for Standard Environments
(1) Without Holding Brakes

Capacit Connector on Plug
(EW) ’ Servomotor Straight L-shaped Cable Clamp
0.3
0.6 MS3102A18-10P MS3106B18-10S MS3108B18-10S MS3057-10A
0.9
1.2
2.0 MS3102A22-22P MS3106B22-22S MS3108B22-22S MS3057-12A
3.0
gg MS3102A32-17P MS3106B32-17S MS3108B32-17S MS3057-20A

(2) With Holding Brakes

4.0 kW and 5.5 kW servomotors require (a) servomotor-end connector and (b) brake power supply connector.

(a) Servomotor-end Connectors

Capacity | Connector on . Plug Cable Clamp
(kw) Servomotor Straight L-shaped
0.3
0.6 MS3102A20-15P MS3106B20-15S MS3108B20-15S MS3057-12A
0.9
1.2
2.0 MS3102A24-10P MS3106B24-10S MS3108B24-10S MS3057-16A
3.0
gg MS3102A32-17P MS3106B32-17S MS3108B32-17S MS3057-20A

(b) Brake Power Supply Connectors

Capacity | Connector on Plug
- Cable Clamp
(kw) Servomotor Straight L-shaped
gg MS3102A10SL-3P | MS3106A10SL-3S | MS3108A10SL-3S MS3057-4A

Specifications and Dimensional Drawings of Cables and Peripheral Devices
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5.2.5 SGMGH Servomotor (1000 min'1) Connectors for Standard Environments

(3) SGMGH (1000 min'1) Servomotor Main Circuit Connector Pin Arrangement

(a) Without Holding Brakes

0.3 t0 5.5 kW

[ I

=
Servomotor-end
connector

(b) With Holding Brakes

(1)0.3t0 3.0 kW

—

1

=

Servomotor-end
connector

(2)4.0 kW and 5.5 kW

= -

Hj \

LServomotor—end connector
Brake-end connector

Servomotor Connector Pin Arrangement

Pin No. Signal
A Phase U
oD Ao
c 8 B Phase V
° ° C |Phase W
D FG (Frame Ground)

Servomotor Connector Pin Arrangement

Brake Connector Pin Arrangement

Pin No.

Signal

A *

Brake terminal

B *

Brake terminal

C

* No polarity

Pin No. Signal
A Phase U
of Ao B |PhaseV
c 5 ase
° ° C |PhaseW
D FG (Frame Ground)

Servomotor Connector Pin Arrangement

Pin No. Signal Pin No. Signal
A Phase U E * |Brake terminal
B Phase V F * | Brake terminal
C Phase W G —
D FG (Frame Ground)| * No polarity




5.2 Servomotor Main Circuit Wire Size and Connectors

5.2.6 SGMSH Servomotor (3000 min'1) Connectors for Standard Environments
(1) Without Holding Brakes

Capacity | Connector on . Plug Cable Clamp
(kW) Servomotor Straight L-shaped
1.0
1.5 MS3102A18-10P MS3106B18-10S MS3108B18-10S MS3057-10A
2.0
3.0
4.0 MS3102A22-22P MS3106B22-22S MS3108B22-22S MS3057-12A
5.0

(2) With Holding Brakes
(a) Servomotor-end Connectors

Capacity| Connector on Plug
- Cable Clamp
(kW) Servomotor Straight L-shaped
1.0
15 MS3102A20-15P MS3106B20-15S MS3108B20-15S MS3057-12A
2.0
3.0
4.0 MS3102A24-10P MS3106B24-10S MS3108B24-10S MS3057-16A
5.0

Specifications and Dimensional Drawings of Cables and Peripheral Devices
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5.2.6 SGMSH Servomotor (3000 min'1) Connectors for Standard Environments

(3) SGMSH Servomotor (3000 min‘1) Main Circuit Connector Pin Arrangement
(a) Without Holding Brakes

1.0

to 5.0 kW

%ﬁ,

(b) With

i%

Servomotor-end
connector

Holding Brakes

1.0 to 5.0 kW

r—|

Servomotor-end
connector

Servomotor Connector Pin Arrangement

Pin No. Signal
A Phase U
ob Ao B |PhaseV
c B
° ° C Phase W
D FG (Frame Ground)

Servomotor Connector Pin Arrangement

Pin No. Signal Pin No. Signal
A Phase U E * |Brake terminal
B Phase V F * |Brake terminal
C Phase W G —
D FG (Frame Ground)| * No polarity




5.2 Servomotor Main Circuit Wire Size and Connectors

5.2.7 SGMDH Servomotor (2000 min'1) Connectors for Standard Environments
(1) With and Without Holding Brakes

Capacity| Connector on Plug
- Cable Clamp
(kW) Servomotor Straight L-shaped
2.2
3.2 MS3102A24-10P MS3106B24-10S MS3108B24-10S MS3057-16A
4.0

(2) Servomotor Main Circuit Connector Pin Arrangement

W - Without Brakes = With Brakes
= Pin No. Signal Pin No. Signal Pin No. Signal
D Ao A Phase U A Phase U E * |Brake terminal
% c B B Phase V B Phase V F * |Brake terminal
Servomotor-end C Phase W C Phase W G —
connector D FG D FG * No polarity
(Frame Ground) (Frame Ground)

Specifications and Dimensional Drawings of Cables and Peripheral Devices
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5.2.8 SGMGH Servomotor (1500 min'1) Connectors Conforming to IP67 and European Safety Standards

5.2.8 SGMGH Servomotor (1500 min'1) Connectors Conforming to IP67 and
European Safety Standards

(1) 0.45 to 4.4 kW Servomotors Without Holding Brakes

The straight plug type JAO6A-22-22S-J1-EB and L-shaped plug type JAO8A-22-22S-J1-EB conform to the IP67 Protec-
tive Construction Standard only.

Select a cable clamp in accordance with the applied cable diameter.
(N
INFO

I}

B<

i

. Plug Applicable Cable
raig -shape (For reference)
045 CE05-2A18 CE05-6A18-10SD CE05-8A18-10SD CE3057-10A-1 010510 0141
0.85 10PD.B B.BSS BBAS CE3057-10A-2 0 8.5t0011.0
1.3 CE3057-10A-3 06.5t008.7
1.8 JLO4V-6A22-22SE-EB | JL04V-8A22-22SE-EB | JL04-2022CK(09) 965t009.5
JLO4HV-2E22-
2.9 99PE.B or or JL04-2022CK(12) 09.5t0913.0
4.4 JA06A-22-22S-J1-EB | JA08A-22-22S-J1-EB [ JL04-2022CK(14) 0129 to $15.9

(2) 5.5 to 15.0 kW Servomotors Without Holding Brakes

Select a conduit in accordance with the applied cable diameter.

<

. Conduit Applicable Cable
Capacity Connector on .
(kW) Servomotor Plug Straight L-shaped Range in mm
9 P (For reference)

ACS-16RL-MS32F | ACA-16RL-MS32F 012.0 to ¢16.0
55 ACS-20RL-MS32F | ACA-20RL-MS32F 016.0 to $20.0
7.5 ACS-24RL-MS32F | ACA-24RL-MS32F $20.0 to ¢24.0

JLO4V-2E32-17PE-B JL04V-6A32-17SE

11.0 ACS-28RL-MS32F | ACA-28RL-MS32F $24.0 to ¢$28.0
15.0 ACS-32RL-MS32F | ACA-32RL-MS32F $28.0 to ¢$32.0

ACS-36RL-MS32F | ACA-36RL-MS32F $32.0 to $36.0

5-20
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(3) 0.45 to 4.4 kW Servomotors With Holding Brakes

Select a cable clamp in accordance with the applied cable diameter.

(N
(o]

The straight plug type JA06A-24-10S-J1-EB and L-shaped plug type JAO8A-24-10S-J1-EB conform to IP67 Protective
Construction Standard only.

<

Capacity Connector on Plug Appllcablg Cable
(kW) Servomotor iah Lsh Cable Clamp Range in mm
Straight -shaped (For reference)
0.45 JL04-2022CK(09) 06.5 to $9.5
JL04V-8A20-
0.85 JLO4V-2E20-15PE-B | JL04V-6A20-15SE-EB |SSE-ER JL04-2022CK(12) $9.5 to $13.0
1.3 JL04-2022CK (14) 012.9 to 015.9
QAL JL04-2428CK(11) 9.0 to ¢12.0
18 JLO4V-6A24-10SE-EB JL? gg;fﬁ? JL04-2428CK(14) $12.0 to $15.0
2.9 | JLO4V-2E24-10PE-B o or TL04-2428CK(17) | 015.0 10 018.0
44 JAO6A-24-10S-J1-EB § ks
JAO8A-24-10S-JI-EB  [TJT04-2428CK(20) $18.0 t0 620.0

(4) 5.5 to 15.0 kW Servomotors With Holding Brakes

The servomotor end connector (a) and brake power supply connector (b) are required. Select a conduit in accor-

dance with the applied cable diameter.

(a) Servomotor-end Connector

. Conduit Applicable Cable
Capacity Connector on .
(kW) Servomotor Plug Straight L-shaped Range in mm
9 P (For reference)

ACS-16RL-MS32F | ACA-16RL-MS32F 012.0 to $016.0
55 ACS-20RL-MS32F | ACA-20RL-MS32F 016.0 to $20.0
7.5 ACS-24RL-MS32F | ACA-24RL-MS32F $20.0 to $24.0

JLO4V-2E32-17PE-B JL04V-6A32-17SE

11.0 ACS-28RL-MS32F | ACA-28RL-MS32F $24.0 to ¢28.0
15.0 ACS-32RL-MS32F | ACA-32RL-MS32F 028.0 to $32.0

ACS-36RL-MS32F | ACA-36RL-MS32F 032.0 to 036.0

(b) Brake Power Supply Connectors

<

Capacity Connector on Plug Appllcabl_e Cable
(KW) Servomotor ioh Lsh Cable Clamp Range in mm
Straight -shaped (For reference)
55
7.5 CE05-2A10SL- [ CE05-6A10SL-3SC- | CE05-8A10SL-3SC-
1.0 IPC-B B-BSS B-BAS CE3057-4A-1 $3.6to 5.6
15.0

Specifications and Dimensional Drawings of Cables and Peripheral Devices
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5.2.8 SGMGH Servomotor (1500 min'1) Connectors Conforming to IP67 and European Safety Standards

(5) Servomotor Main Circuit Connector Pin Arrangement

(a) Servomotors Without Holding Brakes

0.45to 15.0 kW

 — Servomotor Connector Pin Arrangement
= . jr Pin No. Signal
— A Phase U
T oD Ao
t c B Phase V
\?_‘ﬁ/ ° ° C |PhaseW
Servomotor-end D FG (Frame Ground)

connector

(b) Servomotors With Holding Brakes

@ 0.45 to 4.4 kKW

el

=

Servomotor-end
connector

2 5.5t0 15.0 kW

T LServomotor-end connector
Brake-end connector

Servomotor Connector Pin Arrangement

Pin No. Signal Pin No. Signal
A Phase U E * | Brake terminal
B Phase V F * | Brake terminal
C Phase W G —
D FG (Frame Ground)| * No polarity

Brake Connector Pin Arrangement

Pin No.

Signal

A *

Brake terminal

B * | Brake terminal
C —_
* No polarity
Servomotor Connector Pin Arrangement
Pin No. Signal
A Phase U
B Phase V
C Phase W
D FG (Frame Ground)




5.2 Servomotor Main Circuit Wire Size and Connectors

5.2.9 SGMGH Servomotor (1000 min'1) Connectors Conforming to IP67 and
European Safety Standards

(1) Servomotors Without Holding Brakes

(N
INF
(o]

(a) For 0.3 to 3.0 kW Servomotors

Select a cable clamp in accordance with the applied cable diameter.

The straight plug type JA06A-22-22S-J1-EB and L-shaped plug type JAO8A-22-22S-J1-EB conform to IP67 Protective
Construction Standard only.

I

S

N

Capacity Connector on Plug Appllcablg Cable
(kW) Servomotor Straight L-shaped Cable Clamp Range in mm
(For reference)
0.3 CE05-6A18-10SD CE05-8A18-10SD CE3057-10A-] 0195 to 9141
0.6 CE05-2A18-10PD-B B-BSS B-BAS CE3057-10A-2 0 8.5t0 ¢11.0
0.9 CE3057-10A-3 0 6.5t0¢8.7
1.2 JL04V-6A22-22SE-EB | JL04V-8A22-22SE-EB | JL04-2022CK(09) 06.5t009.5
2.0 JLO4HV-2E22-22PE-B or or JL04-2022CK(12) $9.5t0¢$13.0
3.0 JAO06A-22-22S-J1-EB JAO8A-22-22S-J1-EB JL04-2022CK(14) 012.9 to 015.9
(b) For 4.0 kW and 5.5 kW Servomotors
Select a conduit in accordance with the applied cable diameter.
Capacity Connector on Conduit Applicablg Cable
(kw) Servomotor Plug Straight L-shaped Range in mm
(For reference)
ACS-16RL-MS32F | ACA-16RL-MS32F $12.0 to ¢016.0
ACS-20RL-MS32F | ACA-20RL-MS32F 016.0 to $20.0
4.0 ACS-24RL-MS32F | ACA-24RL-MS32F 020.0 to $24.0
JL04V-2E32-17PE-B JL04V-6A32-17SE
55 ACS-28RL-MS32F | ACA-28RL-MS32F 024.0 to $28.0
ACS-32RL-MS32F | ACA-32RL-MS32F 028.0 to $32.0
ACS-36RL-MS32F | ACA-36RL-MS32F 032.0 to $36.0

Specifications and Dimensional Drawings of Cables and Peripheral Devices
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5.2.9 SGMGH Servomotor (1000 min'1) Connectors Conforming to IP67 and European Safety Standards

(2) 0.3 to 3.0 kW Servomotors With Holding Brakes

Select a cable clamp in accordance with the applied cable diameter.

(N
&

The straight plug type JAO6A-24-10S-J1-EB and L-shaped plug type JAO8A-24-10S-J1-EB conform to IP67 Protective
Construction Standard only.

Capacity Connector on Plug Appllca.ble Caple
KW Servomotor , Cable Clamp Range in mm (in)
(kW) Straight L-shaped (For reference)
0.3 JL04-2022CK(09) $65t009.5
0.6 JLO4V-2E20-15PE-B | JL04V-6A20-15SE-EB | JL04V-8A20-15SE-EB | JL04-2022CK(12) $9.5t0 §13.0
0.9 JL04-2022CK(14) $12.9 to $15.9
1.2 JLO4V-6A24-10SE-EB | JL04V-8A24-10SE-EB JLO4-2428CK(11) 990109120
' heiniinaed e JL04-2428CK(14) $12.0 to $15.0
20 | JLO4V-2E24-10PE-B o or TL04-2428CK(17 15.0 10 $18.0
3.0 JA06A-24-10S-J1-EB | JAOSA-24-10S-J1-EB - an ¢150to ¢18.
JL04-2428CK(20) $18.0 to $20.0

(3) 4.0 kW and 5.5 kW Servomotors With Holding Brakes

The servomotor end connector (a) and brake power supply connector (b) are required.

Select a conduit in accordance with the applied cable diameter.

(a) Servomotor-end Connector

Capacity Connector on Conduit Applicablg Cable
(kW) Servomotor Plug Straight L-shaped Range in mm
(For reference)
ACS-16RL-MS32F | ACA-16RL-MS32F $12.0 to ¢16.0
ACS-20RL-MS32F | ACA-20RL-MS32F $16.0 to ¢$20.0
4.0 JLO4V-2E32-17PE-B JLO4V-6A32- ACS-24RL-MS32F [ ACA-24RL-MS32F 620.0 to $24.0
5.5 17SE ACS-28RL-MS32F [ ACA-28RL-MS32F 024.0 to $28.0
ACS-32RL-MS32F | ACA-32RL-MS32F $28.0 to $32.0
ACS-36RL-MS32F | ACA-36RL-MS32F $32.0 to $36.0

(b) Brake Power Supply Connector

<IN}

<

Capacity Connector on Plug Appllcablfe Cable
) Cable Clamp Range in mm
(kW) Servomotor Straight L-shaped (For reference)
4.0 CEO05-6A10SL-3SC- CEO05-8A10SL-3SC-
55 CEO05-2A10SL-3PC-B B-BSS B-BAS CE3057-4A-1 $3.6t095.6




5.2 Servomotor Main Circuit Wire Size and Connectors

(4) Servomotor Main Circuit Connector Pin Arrangement
(a) Servomotors Without Holding Brakes

0.3to 5.5 kW
Servomotor Connector Pin Arrangement
= . jr Pin No. Signal
] A Phase U
T oD Ao
F B Phase V
I Cc B
\ﬁ/ ° ° C |Phase W
Servomotor-end D FG (Frame Ground)

connector

(b) Servomotors With Holding Brakes

(1)0.3t0 3.0 kW
Servomotor Connector Pin Arrangement
=—————1 7j Pin No. Signal Pin No. Signal
H A Phase U E * |Brake terminal
£ % B |PhaseV F* |Brake terminal
s ‘ q C Phase W G —
ervomotor-en -
connector D FG (Frame Ground)| * No polarity

(2)4.0 kW and 5.5 kW

Brake Connector Pin Arrangement

Pin No. Signal
A * |Brake terminal

e : B * |Brake terminal
Ty c -
- -
T—Servomotor-end connector No polarity

Brake-end connector .
Servomotor Connector Pin Arrangement

Pin No. Signal
A Phase U
of Ao B |PhaseV
c 5 ase
° ° C |PhaseW
D FG (Frame Ground)

Specifications and Dimensional Drawings of Cables and Peripheral Devices
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5.2.10 SGMSH Servomotors (3000 min'1) Connectors Conforming to IP67 and European Safety Standards

5.2.10 SGMSH Servomotors (3000 min'1) Connectors Conforming to IP67 and
European Safety Standards

(1) Servomotors Without Holding Brakes

(N

Select a cable clamp in accordance with the applied cable diameter.

The straight plug type JAO6A-22-22S-J1-EB and L-shaped plug type JAO8A-22-22S-J1-EB conform to IP67 Protective

lNFO Construction Standard only.
Capacity Connector on Plug Applicable Cable
(KW) Servomotor Straight L-shaped Cable Clamp Range in mm
(For reference)
1.0 CEO0S.2ALR CEOS-6AIS-10SD CE0S-SALS-10SD CE3057-10A-1 $10.5t0 ¢14.1
1.5 10PD_B B.BSS B.BAS CE3057-10A-2 08510 011.0
2.0 CE3057-10A-3 06510087
3.0 JL04V-6A22-22SE-EB | JL04V-8A22-22SE-EB | JL04-2022CK(09) $6.5t0¢99.5
40 | JLO4HV-2E22-22PE-B or or JL04-2022CK(12) 9.5 t0013.0
5.0 JAO6A-22-22S-J1-EB JAO8A-22-22S-J1-EB | JL04-2022CK(14) 012.9 to 015.9

(2) Servomotors With Holding Brakes

(N
&

Select a cable clamp in accordance with the applied cable diameter.

The straight plug type JAO6A-24-10S-J1-EB and L-shaped plug type JAO8A-24-10S-J1-EB conform to [P67 Protective
Construction Standard only.

I}

B<

i

Capacity Connector on Plug Appllcablg Cable
kW) Servomotor Straiaht L shaped Cable Clamp Range in mm
( 9 P (For reference)
10 JL04-2022CK(09) 96510095
15 JLO4V-2E20-15PE-B | JL04V-6A20-15SE-EB | JL04V-8A20-15SE-EB | JL04-2022CK(12) 0 9.5t0¢13.0
2.0 JL04-2022CK(14) 012.9 to 015.9

JL04V-6A24-10SE-EB | JL04V-8A24-10SE-EB JL04-2428CK(11) 99010 ¢12.0

3.0 heintinaad e JL04-2428CK(14) $12.0 to $15.0

4.0 JLO4V-2E24-10PE-B or or TL042428CK (17 500 6180
5.0 JAO6A-24-10S-J1-EB JAO8A-24-10S-J1-EB _ an 01500 18.

JL04-2428CK(20) $18.0 t0 $20.0




5.2 Servomotor Main Circuit Wire Size and Connectors

(3) Servomotor Main Circuit Connector Pin Arrangement

(a) Without Brakes

1.0 to 5.0 kW

%‘,

i,

TT

=

Servomotor-end
connector

(b) With Brakes

1.0 to 5.0 kW

Il

Servomotor-end
connector

Servomotor Connector Pin Arrangement

Pin No. Signal
A Phase U
ob Ao B |PhaseV
c B
° ° C Phase W
D FG (Frame Ground)

Servomotor Connector Pin Arrangement

Pin No. Signal Pin No. Signal
A Phase U E * |Brake terminal
B Phase V F * |Brake terminal
C Phase W G —
D FG (Frame Ground)| * No polarity

Specifications and Dimensional Drawings of Cables and Peripheral Devices
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5.2.11 SGMDH Servomotors (2000 min'1) Connectors Conforming to IP67 and European Safety Standards

5.2.11 SGMDH Servomotors (2000 min'1) Connectors Conforming to IP67 and

European Safety Standards

(1) Servomotors With and Without Holding Brakes

(N
&

Select a cable clamp in accordance with the applied cable diameter.

The straight plug type JAO6A-24-10S-J1-EB and L-shaped plug type JAO8A-24-10S-J1-EB conform to IP67 Protective
Construction Standard only.

B<

I}

Capacity Connector on Plug Appllcablg Cable
kW) Servomotor Straiaht L -shaped Cable Clamp Range in mm
( 9 p (For reference)
2.2 JL04V-6A24-10SE-EB | JL04V-8A24-10SE-EB JLO4-2428CK() 990t 12.0
: i B ) B JL04-2428CK(14) 912.0 to 015.0
3.2 JL04V-2E24-10PE-B or or T 0AA3RCK (17 5010 0180
4.0 JAO06A-24-10S-J1-EB | JA08A-24-10S-J1-EB ' an ¢15.0t0 018.
JL04-2428CK(20) $18.0 to $20.0

(2) SGMDH (2000 min'1) Servomotor Main Circuit Connector Pin Arrangement

W = Without Brakes = With Brakes
= Pin No. Signal Pin No. Signal Pin No. Signal
D Ao A Phase U A Phase U E * |Brake terminal
é%} c B B Phase V B Phase V F * |Brake terminal
Servomotor-end C Phase W C Phase W G —
connector D FG D FG * No polarity
(Frame Ground) (Frame Ground)




5.2 Servomotor Main Circuit Wire Size and Connectors

5.2.12 Connectors for SGMCS Servomotors
(1) For SGMCS-0O0B, C, D, and E Connectors

(a) Servomotor Main Circuit Connectors

ltems Description
Manufacturer Japan Aviation Electronics Industry, Ltd.
Plug IN1DS04FK1(Soldered)
Applicable Cable Outer | ¢5.7 mm to ¢7.3 mm
Diameter
Dimensional Drawings 51.5 max.

A

in mm

v

18.8
15.5

A
==l
A4

Note: The mating connector type on servomotor: IN1AS04MK3

(b) Wiring Specifications

SERVOPACK end Servomotor end

Lead Color | Signal Signal |Pin No.
Red Phase U Phase U 1
White Phase V Phase V 2
Blue Phase W Phase W 3
Green/(yellow) FG FG 4

(2) For SGMCS-O0OM and N Connectors
(a) Connector Configuration Diagram

SGMCS Servomotor _

Bl
Standard
straight
lug

Servomotor-end
connector Standard L-shaped plug

-

Non-waterproof
cable clamp

Cable

Specifications and Dimensional Drawings of Cables and Peripheral Devices

Servomotor end Cable end (Not provided by Yaskawa)
Receptacle L-shaped plug Straight plug Cable clamp
MS3102A18-10P | MS3108B18-10S | MS3106B18-10S MS3057-10A
(b) MS3108B: L-shaped Plug Shell Dimensional Drawings
Units: mm
Outer Cable .
Joint Lengthof Overall | Diameter Clamp Effective
Model Shell Screw Joint Length | of Joint R v Set Screw
Size A Portion L Nut +0.5 | #0.5 LengthW
max. Screw f
J+0.12 +0 min.
$Qo:38 v
MS3108B | 18 11/8- 18.26 68.27 34.13 20.5 | 302 1- 9.53
18SUNEF 20UNEF
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5.2.12 Connectors for SGMCS Servomotors

5-30

(c) MS3106B: Straight Plug Shell Dimensional Drawings

Units: mm
Length of Outer ) )
] Joint enginor | o oran | Diameter Cable Effective Maxi-
Model Shell Screw Joint Lenath | of Joint ClampSet [ Screw mum
I Size Portion g Nut Screw | LengthW | Width Y
A L max. f
J+0.12 +0 \ min. max.
N $Qo.38
MS3106B 18 11/8- 18.26 52.37 34.13 1-20UNEF 9.53 42
18UNEF
(d) MS3057A-0O00A Cable Clamp with Rubber Bushing Dimensional Drawings
A
C . .
16 & J (Inner bushing diameter)
A V :I
] -
9 O
]
—J
«— H (Slide range)
Units: mm
Cable Clamp Applicable Overall Effective Outer Attached
Tvoe Connector Lenath Screw Set Screw Diameter Bushin
P Shell Size 9N 1 Length 9
A$0.7 c E | 607 | H oJ v 0Q0.7
MS3057-10A 18 2338 103 15.9 31.7 32 143 | 1-20UNEF 30.1 AN3420-10




5.2 Servomotor Main Circuit Wire Size and Connectors

5.2.13 Connector Dimensional Drawings

(1) Connectors Conforming to European Safety Standards (TUV Certified), Manufactured

by DDK Electronics, Inc.
Contact Yaskawa Controls Co., Ltd.

Plug
(Waterproof when inserted only)

Receptacle
(Waterproof)
Box mounting type

L-shaped plug

1

Conduit

Manufacturers
® Nippon Flex Co., Ltd.
* DAIWA DENGYO CO., Ltd.
* NEOFLEX Co., Ltd.
® SANKEI Manufacturing Co., Ltd.

Cable clamp

(Waterproof when inserted only)

Cable

e

Cable

Note: Possible to connect with an MS connector.

(a) CEO5 Series Products

For more information, contact the manufacturer of the conduit being used.

Plu
Receptacle 9 Waterproof Cable Reference
Type Model Clamp
Plug CE05-6A10SL-3SC-B Applicable with conduit (d)
CE05-2A10SL-3PC-B | Straight plug CE05-6A10SL-3SC-B-BSS | CE3057-4A-1 (b) and (¢)
L-shaped plug CE05-8A10SL-3SC-B-BAS | (D265) (c) and (e)
Plug CE05-6A18-10SD-B Applicable with conduit d
CE05-2A18-10PD-B Straight plug CE05-6A18-10SD-B-BSS | CE3057-10A-00 (b) and (e)
L-shaped plug CE05-8A18-10SD-B-BAS (D265) (c) and (e)
(b) Straight Plugs
L
Positioning key A 7.85 min. v
- 3
O < E -~
Units: mm
Joint Screw OUtenglllauTeter O“c:;(e;ll Cable Clamp
Model 0C+0.8 Mounting Screw
A +0 Length
0Q 5 3 L v
CE05-6A10SL-3SC-BSS | 5/8-24UNEF-2B 22.22 18.6 40 5/8-24UNEF-2A
CEO05-6A18-10SD-B-BSS | 1 1/8-18UNEF-2B 34.13 32.1 57 1-20UNEF-2A

Note: The plug CE05-6AO0O-O00OPO-B-BSS is pin inserting type. The mating receptacle is socket
inserting type.

Specifications and Dimensional Drawings of Cables and Peripheral Devices
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5.2.13 Connector Dimensional Drawings

(c) L-shaped Plugs

L
Positioning key A
14
@
; -]
‘ v
Units: mm
Outer M Effecti
. Diameter of @ | Cable Clamp ective
Model Joint Screw Nut Overall Mounting Screw | R+0.7 | U+0.7 | (S)+1 Screw
A Length v Length
+0
¢Q_0_38 L w
CEO05-8A10SL-3SC-B-BAS | 5/8-24UNEF-2B 22.22 47.8 | 5/8-24UNEF-2A 7.9 21.0 28.9 7.5
CEO05-8A18-10SD-B-BAS | 1 1/8-18UNEF-2B 34.13 69.5 1-20UNEF-2A 13.2 30.2 43.4 7.5

Note: The plug CE05-8AOO-O0OPO-B-BAS is pin inserting type. The mating receptacle is socket inserting type.

(d) Plug

Positioning key

Gasket

Units: mm

OuterDiameter Conduit

Joint Screw of Nut ki Mountin
Model Length 9 | Et05| oBO% H:0.1 | (J)

A Q0 L+1 Screw :

0Q 5 58 - Vv
CE05-6A10SL-3SC-B | 5/8-24UNEF-2B 22.22 23.3 9/16-24UNEF-2A | 7.5 12.5 5.6 13.2
CE05-6A18-10SD-B 1 1/8-18UNEF-2B 34.13 33.7 1-20UNEF-2A | 11.74 23.5 6.4 19.0

Note: 1. The plug CE05-6A00O-O00OPO-B is pin inserting type. The mating receptacle is socket inserting type.
2. Consult the conduit manufacturer if a conduit is required.



5.2 Servomotor Main Circuit Wire Size and Connectors

(e) CE3057-00A-0O0(D265) Waterproof Cable Clamp With Rubber Bushing

1.6
V screw

»lle

¥

0Q

%I [ - —

_V%ﬁ o
(Bushing inner diameter)

(Movable range on one side)

Units: mm
Applicable | Overall | Outer Eggl?etil\\lle
Model Shell Size | -eN9th | Diameter | /v | © | E FojGr | H
A+0.7 6Q£0.7 C
CE3057-4A-1(D265) 10SL 20.6 20.6 10.3 (41.3) 7.9 5.6 22.2 1.6
CE3057-10A-1(D265) 14.1
CE3057-10A-2(D265) 18 23.8 30.1 10.3 (413)| 159 11 31.7 3.2
CE3057-10A-3(D265) 8.7
Cable Clamp Applicable Cable Range in
Model Mounting Screw Attached Bushing Model mm
\% (For reference)
CE3057-4A-1(D265) | 5/8-24UNEF-2B CE3420-4-1 03.6 to $5.6
CE3057-10A-1(D265) CE3420-10-1 ¢10.5 to ¢p14.1
CE3057-10A-2(D265) | 1-20UNEF-2B CE3420-10-2 08.5to ¢11
CE3057-10A-3(D265) CE3420-10-3 06.5 to ¢8.7

Note: The cable clamp CE3057-6A for the shell size 14 is not available. Use together with a conduit.

Specifications and Dimensional Drawings of Cables and Peripheral Devices
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5.2.13 Connector Dimensional Drawings

(2) Connectors Conforming to European Safety Standards (TUV Certified), Manufactured
by Japan Aviation Electronics Industry, Ltd.

Contact Yaskawa Controls Co., Ltd.

Plug Conduit
(Waterproof when inserted only)

Manufacturers
* Nippon Flex Co., Ltd. Cable

* DAIWA DENGYO Co., Ltd. (g E)
* NEOFLEX Co., Ltd.

* SANKEI Manufacturing Co., Ltd.

Receptacle
(Waterproof)
Box mounting type

Straight plug

- Cable Clamp
(Waterproof when inserted only)

L-shaped plug

Cable

Note: Possible to connect with an MS connector

(a) JLO4V Series Products

For more information, contact the manufacturer of the conduit being used.

Receptacle Type Plug Vodel Waterproof Cable Clamp Reference

Plug JLO4V-6A20-15SE Applicable with conduit (d)
JLO4V-2E20-15PE-B Straight plug | JLO4V-6A20-15SE-EB | JL04-2022CK(14) or applicable (b) and (e)
L-shaped plug | JL04V-8A20-15SE-EB | with conduit (c) and (e)

Plug JLO4V-6A22-22SE Applicable with conduit (d)
JLO4HV-2E22-22PE-B | Straight plug | JLO4V-6A22-22SE-EB | JL04-2022CK(14) or applicable (b) and (e)
L-shaped plug | JL0O4V-8A22-22SE-EB | with conduit (c) and ()

Plug JL04V-6A24-10SE ) (d)
JLO4HV-2E24-10PE-B | Straight plug | JLO4V-6A24-10SE-EB fi‘lgf 'Ci?lzdiictK(”) or applicable = =iy
L-shaped plug | JL04V-8A24-10SE-EB (c) and (e)

JLO4V-2E32-17PE-B Plug JL04V-6A32-17SE Applicable with conduit (d)




5.2 Servomotor Main Circuit Wire Size and Connectors

(b) Straight Plugs

Positioning key F
(Wrench width)

_ g HE I -ﬂm
< =&
X
(Effective screw length)] \V screw
L
Units: mm
Outer Diameter Cable Clamp
Model of Nut 6B+0.2 L+0.8 F+0.5 $G10.5 Mounting Screw
0Q+0.8 \Y;

JLO4V-6A20-15SE-EB 37.3 29.72 58.5 33 17 1-3/16-18UNEF-2A
JLO4V-6A22-22SE-EB 40.5 30.05 67.63 35 17 1-3/16-18UNEF-2A

Note: For the conduit grounding, contact manufacturer of the conduit being used.

(c) L-shaped Plugs

Positioning key

10£0.5 0G
(Effective screw length) L
Units: mm
Outer
Diameter of Cable Clamp
Model Nut B+0.8 L+0.8 D+0.8 F+£0.5 | ¢G£0.5 [ Mounting Screw
\%
0Q5gg
JL04V-8A20-15SE-EB 37.3 60.5 74.2 32 33 17 1-3/16-18UNEF-2A
JL04V-8A22-22SE-EB 40.5 60.23 73.93 32 35 17 1-3/16-18UNEF-2A

Note: For the conduit grounding, contact manufacturer of the conduit being used.

n Specifications and Dimensional Drawings of Cables and Peripheral Devices
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5.2.13 Connector Dimensional Drawings

(d) Plugs

Positioning key

L V screw
e} E P m
BIL =
V. -
Conduit mounting
dimensions E
Units: mm
Digrl::ztrer Conduit Mounting
Model 0B+0.2 L+0.4 E max. Screw
of Nut vV
$Q+0.8
JL04V-6A20-15SE 373 27.0 31.5 1-1/8-18UNEF-2A
JLO4V-6A22-22SE 40.5 29.7 31.2 1-1/4-18UNEF-2A
JLO04V-6A32-17SE 56.3 45.4 35.8 10 1-7/8-16UN-2A

Note: For the conduit grounding, contact manufacturer of the conduit being used.

(e) Waterproof Cable Clamps With Rubber Bushings

V screw

g
=

oE

(Cable clamp inner diameter)
F

\Eushing (Clamp range)

Units: mm

. . Applicable
Model Applicable | 516 | 6q+0.8| C0.8 | D+0.8 | oE+0.8| F+o.g | Mounting Screw | e Range

Shell Size \Y, .
in mm

JL04-2022CK(14) | 20 and 22 373 349 243 53.8 159 4 1-3/16-18UNEF-2B | $12.9 to $15.9

JL04-2428CK(17) | 24 and 28 429 42.1 26.2 56.2 18 4.8 1-7/16-18UNEF-2B | 015 to ¢18




5.3 SERVOPACK Main Circuit Wire Size

5.3 SERVOPACK Main Circuit Wire Size

IMPORTANT

current.

rapidly deteriorate.

. Use cables within the allowable moment of inertia.

. Do not use cables under continuous regenerative state.

. Use cable with a minimum withstand voltage of 600 V for main circuits.

. Wire sizes were selected for three cables per bundle at 40°C surrounding air temperature with the rated

3. If cables are bundled in PVC or metal ducts, consider the reduction ratio of the allowable current.

. Use heat-resistant cables under high surrounding air or panel temperatures where normal vinyl cables will

5.3.1 Cable Types

Cable Types Allowable
Conductor
Symbol Name Temperature
°C
PVC Normal vinyl cable -

v 600-V vinyl cable 60

Temperature-resistant

75
vinyl cable

HIV

The following table shows the wire size and allowable current for three cables. Use a cable whose specifications

meet or are less than the values in the table.

+ 600-V Heat-resistant Vinyl Cables (HIV)

Nominal Allowable Current at Surrounding Air
Cross Configuration | Conductive Temperature A
AWG Size Section Number of Resistance
Diameter wires/mm? Q/km 30°C 40°C 50°C
mm?
20 0.5 19/0.18 39.5 6.6 5.6 4.5
- 0.75 30/0.18 26.0 8.8 7.0 5.5
18 0.9 37/0.18 24.4 9.0 7.7 6.0
16 1.25 50/0.18 15.6 12.0 11.0 8.5
14 2.0 7/0.6 9.53 23 20 16
12 3.5 7/0.8 5.41 33 29 24
10 5.5 7/1.0 3.47 43 38 31
8 8.0 7/1.2 2.41 55 49 40
6 14.0 7/1.6 1.35 79 70 57
4 22.0 7/2.0 0.85 91 81 66
Note: The values in the table are only for reference.
5.3.2 Single-phase 100 V
. SERVOPACK Model SGDM-
External Terminal Name 'I'Sermlt?all A3BD | A5BD | 01BD | 02BD
YMPO | A3BDA | A5BDA | 01BDA | 02BDA
Main circuit power supply input terminals | L1, L2 HIV1.25 HIV2.0
Servomotor connection terminals U, VW HIV1.25
Control power supply input terminals L1C, L2C HIV1.25
External regenerative resistor connection BL B2 HIV1 .25
terminals ?
Ground terminal o HIV2.0 or more
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5.3.3 Single-phase 200 V

5.3.3 Single-phase 200 V

SERVOPACK Model SGDM-

. Terminal
External Terminal Name Symbol A3AD | ASAD | 01AD | 02AD | 04AD
A3ADA | A5ADA | 01ADA | 02ADA | 04ADA
Main circuit power supply input terminals | L1, L2 HIV1.25 HIV2.0
Servomotor connection terminals U, VW HIV1.25
Control power supply input terminals L1C,L2C HIV1.25
External regenerative resistor connection Bl.B2 HIV1.25
terminals ’
Ground terminal fan) HIV2.0 or more
5.3.4 Three-phase 200 V
. SERVOPACK Model SGDM-
. Terminal
External Terminal Name Symbol | ABAD | 08AD | 10AD | 15AD | 20AD | 30AD
AS5ADA [ ASADA | 10ADA | 15ADA | 20ADA | 30ADA
Main circuit power supply input terminals | L1,L2, L3 HIV2.0 HIV3.5
Servomotor connection terminals U, VW HIV2.0 HIV3.5 | HIV5.5
Control power supply input terminals L1C, L2C HIV1.25
Exte.rnal regenerative resistor connection BI,B2 HIV1.25 HIV2.0 | HIV3.5
terminals
Ground terminal fan) HIV2.0 or more
. Terminal SERVOPACK Model SGDM-
External Terminal Name
Symbol 50ADA | 60ADA | 75ADA | 1AADA | 1TEADA
Main circuit power supply input terminals | L1, L2,L3 HIV5.5 [ HIV8 [ HIV14 HIV22
Servomotor connection terminals U, VW HIV8 HIV14 HIV22
Control power supply input terminals L1C, L2C HIV1.25
External regenerative resistor connection B1, B2 HIVS5.5 HIVS.0 HIV22
terminals
Ground terminal fan) HIV2.0 or more




5.4 Encoder Cables for CN2 Connector

5.4 Encoder Cables for CN2 Connector

When assembling the encoder cable, refer to 5.5 Connectors and Cables for Encoder Signals.

Contact Yaskawa Controls Co., Ltd. for IP67 applicable cables, flexible cables and connectors.

5.4.1 Encoder Cable With Connectors on Both Ends for SGMAH and SGMPH

Servomotors

Cable Type CabIe(LL)ength Dimensional Drawing
JZSP-CMP00-03 3m SERVOPACK end L Encoder end
JZSP-CMP00-05 5m Ir FfiSngshed dimension
JZSP-CMP00-10 10m ] e
JZSP-CMPO00-15 15m Crimped connector Soldered socket connector

(Molex Japan Co., Ltd.) (Molex Japan Co., Ltd.)

JZSP-CMP00-20 20 m

5.4.2 Encoder Cable With Connectors on Both Ends for SGMGH, SGMSH, and
SGMDH Servomotors

(1) Cable With a SERVOPACK Connector and Encoder Straight Plug

Cable Length

Dimensional Drawing

Cable Type W
JZSP-CMP01-03 3m
JZSP-CMP01-05 5m
JZSP-CMP01-10 10 m
JZSP-CMP01-15 15m
JZSP-CMP01-20 20 m

SERVOPACK end L

Encoder end

Crimped connector
(Molex Japan Co., Ltd.)

Finished dimension’
6.5 mm

—— |

MS3106B20 - 29S
(DDK Ltd.)
MS3057 - 12A
Cable clamp

(2) Cable With a SERVOPACK Connector and Encoder L-shaped Plug

Cable Length

Dimensional Drawing

Cable Type W
JZSP-CMP02-03 3m
JZSP-CMP02-05 5m
JZSP-CMP02-10 10 m
JZSP-CMP02-15 15m
JZSP-CMP02-20 20 m

SERVOPACK end L

Encoder end

| Finished dimension |

$6.5 mm
- ——

Crimped connector
(Molex Japan Co., Ltd.)

MS3108B20 - 29S
(DDK Ltd.)
MS3057 - 12A
Cable clamp
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5.4.3 Cable with Loose Wire at Encoder End for SGMAH and SGMPH Servomotors

5.4.3 Cable with Loose Wire at Encoder End for SGMAH and SGMPH Servomotors
(1) Cable Type

Cable Type Cable Length Dimensional Drawing
(L)
JZSP-CMP03-03 3m SERVOPACK end Eggon(’:lﬁ.:' end
JZSP-CMP03-05 5m gén?hed dimension
.5 mm
JZSP-CMP03-10 10 m @:’p
I Pd
JZSP-CMP03-15 15m or
rimped connector o 6
JZSP-CMP03-20 20 m (Molex Japan Co., Ltd.) Wire arkers

(2) Encoder-end Connector Kit

Socket (Soldered)
Type Manufacturer
JZSP-CMP9-2 Molex Japan Co., Ltd. —

(3) Encoder Plug Connector Pin Arrangement

EN

5hqef
3hd4
1p 12}

=
Plug:
JZSP-CMP9-1 (SERVOPACK end)
Socket:

JZSP-CMP9-2 (Encoder end)

16-bit Serial Absolute Encoder 13-bit Serial Incremental Encoder
Connection Specifications Connection Specifications
. . Wire Lead . . Wire Lead
Pin No. Signal Marker Color Pin No. Signal Marker Color
1 PG5V 1 Red 1 PG5V 1 Red
2 PGOV 2 Black 2 PGOV 2 Black
3 BAT(+) 3 Orange 3 - 3 -
4 BAT(-) 4 White/ 4 - 4 -
orange
5 PS 5 Light blue 5 PS 5 Light blue
6 PS 6 White/light 6 PS 6 White/light
blue blue
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5.4 Encoder Cables for CN2 Connector

5.4.4 Cable with Loose Wire at Encoder End for SGMGH, SGMSH, and SGMDH

Servomotors
(1) Cable Type

Cable Type Cable(ll__)ength Dimensional Drawing
JZSP-CMP03-03 3m SERVOPACK end Eélé:oder end
JZSP-CMP03-05 Sm — i

Finished dimension

JZSP-CMP03-10 10 m L]E:D—r : ‘
JZSP-CMP03-15 15m Crimped connector Sl
JZSP-CMP03-20 20m (Molex Japan Co., Ltd.) Wire arkers

(2) Encoder-end Connector
Contact Yaskawa Controls Co., Ltd.

Cable Cable
Plug clamp Cable Plug clamp Cable
—— % \

c i Plug Cable Clamp
onnector on (Manufactured by DDK Ltd.) (Manufactured by
Servomotor

Type Model DDK Ltd.)
MS3102A20-20p | ueht MS3106B20-295 MS3057-12A
L-shaped MS3108B20-29S
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5.4.4 Cable with Loose Wire at Encoder End for SGMGH, SGMSH, and SGMDH Servomotors

(3) Encoder Plug Connector Pin Arrangement

17-bit Absolute Encoder Connection Specifications 17-bit Incremental Encoder Connection Specifications
ovo | s [ e Tt | [ eavo | s | e [l
A - - - A - - -
B - - - B - - -
C PS 5 Light blue C PS 5 Light blue
D PS 6 Wh;)tlelilght D PS 6 Whll)tﬁilght
E - - - E - - -
F - - - F - - -
G PGOV 2 Black G PGOV 2 Black
H PG5V 1 Red H PG5V 1 Red
J FG (Frame Ground) Shield wire J FG (Frame Ground) Shield wire
K - - - K - - -
L - - - L - - -
M - - - M - - -
N - - - N - - -
P - - - P - - -
R - - - R - - -
S BAT(-) 4 White/orange S - - -
T BAT(+) 3 Orange T - - -




5.4 Encoder Cables for CN2 Connector

5.4.5 Encoder Flexible Cables for SGMAH and SGMPH Servomotors
(1) Flexible Cable With Connectors on Both Ends

Cable Type Cable(ll__)ength Dimensional Drawing
JZSP-CMP10-03 3m SERVOPACK end L Encoder end
JZSP-CMP10-05 Sm r Finished dimension
JZSP-CMP10-10 10m ] e i
JZSP-CMP10-15 15m Crimped connector Soldered socket connector
JZSP-CMP10-20 0m (Molex Japan Co. Ltd.) (Molex Japan Co., Ltd.)

(2) Flexible Cable With Loose Wire at Encoder End
(a) Cable Type

Cable Type Cable(ll__)ength Dimensional Drawing
JZSP-CMP13-03 3m SERVOPACK end Eggoder end
L mm
JZSP-CMP13-05 S5m 20 mm
Finished dimension !
JZSP-CMP13-10 10 m 6.8’ mm -
4
JZSP-CMP13-15 I5m Heat-shrinkable tube T 2
i Wi kers >
JZSP-CMP13-20 20m 0T Sapan &a"Lid.) e marer
(b) Encoder-end Connector Kit
Type Manufacturer Socket (Soldered)
JZSP-CMP9-2 i/{glex Japan Co., g @
. S W el
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5.4.5 Encoder Flexible Cables for SGMAH and SGMPH Servomotors

(c) Encoder Plug Connector Pin Arrangement

EN

5hq6f
3n14
1p g2}

=]

Plug:

JZSP-CMP9-1 (SERVOPACK end)

Socket:

JZSP-CMP9-2 (Encoder end)

16-bit Serial Absolute Encoder Connection

13-bit Serial Incremental Encoder Connection

Specifications Specifications
. . Wire Lead . . Wire Lead
Pin No. Signal Marker Color Pin No. Signal Marker Color
1 PG5V 1 Orange 1 PG5V 1 Orange
2 PGOV 2 Green 2 PGOV 2 Green
3 BAT(+) 3 Red/pink 3 - 3 -
4 BAT(-) 4 Black/pink 4 - 4 -
Red/ Red/
5 5
5 PS light blue 5 PS light blue
Black/ Black/
6 6
6 /PS light blue 6 /PS light blue




5.4 Encoder Cables for CN2 Connector

5.4.6 Encoder Flexible Cables for SGMGH, SGMSH, and SGMDH Servomotors
(1) Flexible Cable With a SERVOPACK Connector and Encoder Straight Plug
Cable Length

Cable Type Dimensional Drawing

(L)

JZSP-CMP11-03 3m SERVOPACKend L Encoder end
JZSP-CMP11-05 5m Fished dmensior
JZSP-CMP11-10 10 m )

Crimped conn%ctorl_td ) I\/IIJ%SIQ 0L¢t3dBZO - 29S8

Molex J . Ltd. }
JZSP-CMP11-15 15m (Molex Japan Co Wsa0sT 12a
JZSP-CMP11-20 20 m Cable clamp

S

Flexible Cable With a SERVOPACK Connector and Encoder L-shaped Plug

Cable Length

Cable Type ) Dimensional Drawing
JZSP-CMP12-03 3m SERVOPACK end L _Encoder end
JZSP-CMP12-05 5m Finished dimension

$6.8 mm
JZSP-CMP12-10 10 m s
JZSP-CMP12-15 15m - I L
MS3057-12A
JZSP-CMP12-20 20m Cable clamp

(3) Flexible Cable With Loose Wire at Encoder End
(a) Cable Type

Cable Length

Cable Type WL Dimensional Drawing
JZSP-CMP13-03 3m SERVOPACK end Encoder end
mm
JZSP-CMP13-05 Sm 20 mm, -
JZSP-CMP13-10 10 m Finished dimension 2
3

$6.8 mm

15m @: i J

Heat-shrinkable tube
Wire markers —»

JZSP-CMP13-15

%
5
6

Crimped connector

JZSP-CMP13-20 20 m (Molex Japan Co., Ltd.)

(b) Encoder-end Connector
Contact Yaskawa Controls Co., Ltd.

Cable Cable
clamp  Cable Plug clamp  Cable

== (G

Plug Cable Clamp

Specifications and Dimensional Drawings of Cables and Peripheral Devices

(@)

Connector on

Servomotor

(Manufactured by DDK Ltd.)

(Manufactured by

Type Model DDK Ltd.)
traigh MS3106B20-2
MS3102A20-20p | —rueht 53106B20-295 MS3057-12A
L-shaped MS3108B20-29S
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5.4.6 Encoder Flexible Cables for SGMGH, SGMSH, and SGMDH Servomotors

(c) Encoder Plug Connector Pin Arrangement

17-bit Absolute Encoder Connection Specifications

17-bit Incremental Encoder Connection Specifications

oo | swal | e [l | oo | swa | e | 9
A - - - A - - -
B - - - B - - -
c PS 5 Resl/lllleght C PS 5 Rel():ll/lllleght
D PS 6 Blatc)ﬁtlght D S 6 Blal(;ﬁgght
E - - - E - - -
F - - - F - - -
G PGOV 2 Green G PGOV 2 Green
H PG5V 1 Orange H PG5V 1 Orange
J FG (Frame Ground) Shield wire J FG (Frame Ground) Shield wire
K - - - K - - -
L - - - L - - -
M - - - M - - -
N - - - N - - -
P - - - P - - -
R - - - R - - -
S BAT(-) 4 Black/pink S - - -
T BAT(+) 3 Red/pink T - - -




5.4 Encoder Cables for CN2 Connector

5.4.7 Encoder Cable With a Waterproof Connector for SGMAH and SGMPH

Servomotors
(1) Cable Type
Cable Type Length (L) Dimensional Drawing
DP9325256-1 3m SERVOPACK end ) Servomotor end
DP9325256-2 5m ‘ ‘
Finished dimension
DP9325256-3 10 m | 96.5mm ]
S ——h [
DP9325256-4 15m ]
Soldered connector Crimped connector
DP9325256-5 20 m (Molex Japan Co., Ltd.) (Interconnectron GmbH)
(2) Connector Pin Arrangement
Pin No. | Signal Lead Color Pin No. | Signal Lead Color
1 BAT(-) Orange/white 10 - -
2 BAT(+) Orange 11 - -
3 PS Light blue 12 - -
4 /PS Light blue/white 13 - -
5 - - 14 - -
6 - - 15 - -
7 - - 16 - -
8 PG5V Red 17 - -
9 PGOV Black
Shell FG (Frame Ground Shield
Wire)

Specifications and Dimensional Drawings of Cables and Peripheral Devices

5-47



5-48

5 Specifications and Dimensional Drawings of Cables and Peripheral Devices

5.4.8 Encoder Cables for SGMCS Servomotors

5.4.8 Encoder Cables for SGMCS Servomotors

If you use cables with loose leads or manufacture the cables, connect the shield wire of the encoder cable to
the connector frame ground.

(1) Cable with Connectors on Both Ends for Applicable Flange 1, 3
For applicable flanges, refer to 2.1.7 Model SGMCS.
(a) Cable Type

Standard Type Flexible Type Length (L) Dimensional Drawing
JZSP-CMP60-03 | JZSP-CSP60-03 3m SERVOPACK end Encoder end
JZSP-CMP60-05 | JZSP-CSP60-05 Sm | |
JZSP-CMP60-10 | JZSP-CSP60-10 10m @:ﬂ:‘::m
JZSP-CMP60-15 | JZSP-CSP60-15 15m a Plug connector %
gcl\:/:g?epxe.?; an Co.) (caulking)
ZSP-CNPG20 | TZSP-CsPe020 | 20m pan G0 (g VRN 10

(b) Wiring Specifications

« Standard Type * Flexible Type

SERVOPACK end Servomotor end SERVOPACK end Encoder (Servomotor) end
Pin No.| Signal - Pin No. Lead Color Pin No. Signal Pin No. Lead Color

1 PG5V — 4 Red 1 PG 5V — 4 Orange

2| PGOV — 9 Black 2 | PGOV | —— 9 Green

5 PS — 1 Light blue 5 PS — 1 Black/lignt blue

6 /PS 1\1,' 2 |Light blue/white 6 PS N v 2 Red/light blue
Shell L P8 TShield wirel— FG Shield Shell P8 G eiq wire ——-ro-Seide

Note: Be sure to connect the shield wire of encoder cable to the connector case (shell).

(2) Cable with Connectors on Both Ends for Applicable Flange 4
For applicable flanges, refer to 2.1.7 Model SGMCS.

(a) Cable Type
Standard Type Flexible Type Length (L) Dimensional Drawing
JZSP-CMP00-03 | JZSP-CMP10-03 3m SERVOPACK end ) Encoder-end
JZSP-CMP00-05 JZSP-CMP10-05 Sm
JZSP-CMP00-10 | JZSP-CMP10-10 10 m @:':) m]
JZSP-CMPO00-15 JZSP-CMP10-15 I5m i}
Connector Socket connector
JZSP-CMP00-20 JZSP-CMP10-20 20 m (Molex Japan Co., Ltd.) (Molex Japan Co., Ltd.)

(b) Wiring Specifications

« Standard Type

* Flexible Type

SERVOPACK end Encoder (Servomotor end) SERVOPACK end Encoder (Servomotor end)
Pin No.|  Signal - Pin No. Lead Color PinNo.| Signal R Pin No. Lead Color
1 PG 5V _ 1 Red 1 PG 5V - 1 Orange
2 PG 0V : : 2 Black 2 PG 0V — 2 Green
5 PS : : 5 Light blue 5 PS — 5 Black/light blue
6 IPS T v 6 |Light blue/white 6 /PS N Ij 6 Red/light blue
Shell FG Shield wire Shell | FG Shield wire Shell FG Shiold wire Shell | FG Shield wire

Note: Be sure to connect the shield wire of encoder cable to the connector case (shell).



5.4 Encoder Cables for CN2 Connector

(3) Cable with Loose Wire at Encoder End

(a) Cable Type

Standard Type Flexible Type Length (L) Dimensional Drawing
JZSP-CMP03-03 | JZSP-CMP13-03 3m SERVOPACK end Encoder end
L ) 60mm
JZSP-CMP03-05 JZSP-CMP13-05 S5m ; |
o 3
JZSP-CMP03-10 | JZSP-CMP13-10 10 m 3 | 4
i ot
6
JZSP-CMP03-15 JZSP-CMP13-15 15m
ZPlug connector m
(crimped) markers
JZSP-CMP03-20 | JZSP-CMP13-20 20 m (Molex Japan Co.)

(b) Wiring Specifications
« Standard Type

* Flexible Type

SERVOPACK end Encoder (Servomotor) end SERVOPA_CK end Encoder (Servomotor) end
Pin No.| Signal . Lead Color | Marker Pin No.| Signal s Lead Color Marker
6 /PS * ‘, Light blue/white| 6 6 /PS - Black/light blue 6
5 PS - Light blue 5 5 PS ~——— Red/light blue 5
4 BAT(-) : : White/orange 4 4 BAT(-) ! : Black/pink 4
3 | BAT(+) : : Orange 3 3 | BAT(+) : : Red/pink 3
2 | PGOV —— Black D) 2 |PGoOV [—— Green 2
1 | PG5V —— Red 1 1| PG5V H— Orange 1
Shell FG _18hie|d wire Shell FG Shield wire

Note: 1. The signals BAT(+) and BAT(-) do not need to be connected when using SGMCS servomotors.
2. Be sure to connect the shield wire of encoder cable to the connector case (shell).

n Specifications and Dimensional Drawings of Cables and Peripheral Devices
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5.5.1 Connectors and Cables for SGMAH and SGMPH Servomotors

5.5 Connectors and Cables for Encoder Signals

The IP67 applicable cables, flexible cables and connectors are options. Contact Yaskawa Controls Co., Ltd.

5.5.1 Connectors and Cables for SGMAH and SGMPH Servomotors
(1) Cable Type

e

Cables for Maximum 20 m Cables for Maximum 50 m
Wiring Distance Wiring Distance

Cable Type Cable Length Cable Type Cable Length
JZSP-CMP09-05 5m JZSP-CMP19-30 30 m
JZSP-CMP09-10 10 m JZSP-CMP19-40 40 m
JZSP-CMP09-15 I5m JZSP-CMP19-50 50 m
JZSP-CMP09-20 20 m

(2) SERVOPACK-end Connector for CN2

Units: mm

Model Manufacturer Dimensional Drawing

Plug connector (Soldered)
LT R

s <
JZSP-CMP9-1 Iﬁ/{glex Japan Co., - 1 S
’ 33
37.4

(3) Encoder-end Connector

Units: mm
Model Manufacturer Dimensional Drawing

Socket (Soldered)
43.5
JZSP-CMP9-2 Molex Japan Co., |‘—,|

Ltd. 5

I
N

83,
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5.5 Connectors and Cables for Encoder Signals

(4) Encoder Cable Specifications

Cable Type JZSP-CMP09-000O JZSP-CMP19-000
Cable Length 20 m max. 50 m max.
Basic T/20276-SB T/20276-SB
Specifications AWG22x2C+AWG24x2P AWG16x2C+AWG26x2P
Finished
Dimensions 06.5 mm ¢6.8 mm
Internal
Configuration and
Lead Colors
Yaskawa
Standard 5m, 10 m, 15m, 20 m 30 m, 40 m, 50 m
Specifications
(Standard Length)

(5) Encoder Plug Connector Pin Arrangement

16-bit Serial Absolute Encoder
Connection Specifications

13-bit Serial Incremental Encoder
Connection Specifications

. . Lead . . Lead
/@\ Pin No. Signal Color Pin No. Signal Color
1 PG5V Red 1 PG5V Red
gﬂg 2 PGOV Black 2 PGOV Black
142 3 BAT(+) Orange 3 - -
— White/ B B
4 BAT(-) Orange 4
Plug: - -
JZSP-CMP9-1 (SERVOPACK end) 5 PS Light blue 5 PS Light blue
Socket: White/ White/
JZSP-CMP9-2 (Encoder end) 6 /PS Light blue 6 /PS Light blue
(6) Encoder-end Waterproof Connector
Model Manufacturer Drawing
Plug SPOC17HFRON169 -
020.256.1020 Interconnectron GmbH :Oﬂ |>X<‘
Socket . ]
Crimped type

Specifications and Dimensional Drawings of Cables and Peripheral Devices
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i

Cables for Maximum 20 m

Wiring Distance

5.5.2 Connectors and Cables for SGMGH, SGMSH, and SGMDH Servomotors

Cables for Maximum 50 m

Wiring Distance

Cable Type Cable Length Cable Type Cable Length
JZSP-CMP09-05 5m JZSP-CMP19-30 30 m
JZSP-CMP09-10 10m JZSP-CMP19-40 40 m
JZSP-CMP09-15 I15m JZSP-CMP19-50 50 m
JZSP-CMP09-20 20 m

(2) SERVOPACK-end Connector for CN2

Model Manufacturer Drawing
Molex J C Plug connector (Soldered)
JZSP-CMP9-1 R =

dy_ =

(3) Encoder-end Connector

(a) Connector for the Standard Environments

Connector on
Servomotor

Encoder-end Connector Type

Straight Plug

L-shaped Plug

Cable Clamp

MS3102A20-29P

MS3106B20-29S

MS3108B20-29S

MS3057-12A

(b) IP67 Applicable Connector

5.5.2 Connectors and Cables for SGMGH, SGMSH, and SGMDH Servomotors
(1) Cable Type

Connector on

Encoder-end Connector Type

Applicable
Servomotor Straight Plug L-shaped Plug Cable Clamp Cable Range in
mm
TAO6A20.205 TAOSA20.995 JL04-2022CKE(09) * 06.5 to 9.5
ey ey _ *
97F3102E20-29P J1-EB * J1.EB * JL04-2022CKE(12) $9.5 to ¢13

JL04-2022CKE(14) *

$12.9 t0 §15.9

* Manufactured by Japan Aviation Electronics Industry, Ltd.




5.5 Connectors and Cables for Encoder Signals

(4) Encoder Cable Specifications

Cable Type JZSP-CMP09-000 JZSP-CMP19-0001
Cable Length 20 m max. 50 m max.
Basic T/20276-SB T/20276-SB
Specifications AWG22 x 2C+AWG24 x 2P AWG16 x 2C+AWG26 x 2P
Finished
Dimension $6.5 mm 06.8 mm
Internal Con-
figuration and
Lead Colors
Yaskawa Stan-
dard Specifica- 5m, 10m, 15m,20 m 30 m, 40 m, 50 m
tions (Standard ’ ’ ’ ’ ’
Length)

(5) Encoder Plug Connector Pin Arrangement

17-bit Absolute Encoder Connection Specifications

17-bit Incremental Encoder Connection Specifications

. . Lead . . Lead . . Lead . . Lead
Pin No. | Signal Color Pin No. | Signal Color Pin No. | Signal Color Pin No. | Signal Color
A - - K - - A - - K - -
B - - L - - B - - L - -

Light B 3 Light B B
c PS blue M c PS blue M
White/ White/
D /PS Light N - - D /PS Light N - -
blue blue
E - - P - - E - - P - -
F - - R - - F - - R - -
G | PGOV | Black s | Bary | White/ G | PGOV | Black S - -
Orange
H PG5V Red T BAT(+) | Orange H PG5V Red T - -
FG (Frame FG (Frame
J Ground) J Ground)
Shield wire Shield wire

Specifications and Dimensional Drawings of Cables and Peripheral Devices
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5.5.3 Connectors and Cables for SGMCS Servomotors

5.5.3 Connectors and Cables for SGMCS Servomotors

(1) Encoder Cable Connector Specifications

ltems

SERVOPACK end

Servomotor end

Manufacturer

Molex Japan Co., Ltd.

Japan Aviation Electronics Industry, Ltd.

Connector Type

55100-0600 (Soldered type)
or
55102-0600 (Caulking type)

Straight plug

JNIDSI10SL1 (Caulking type)
Socket plug
JN1-22-22S-PKG100

55100-0600 (Soldered) when using a connector kit

05.7 to

Applicable cable outer diameter in mm:

07.3

Applicable wire size: AWG21 to 25
Outer diameter of insulating sheath: 0.8 to 1.5 mm
Caulking tool (Hand Tool) model: CT150-2-JN

Appearance T

f

19
=0U1
i)

00
o
S—7
h | el
/\/

2

36

51.5 mm max.

=

RY

Arranged Model

5-54

JZSP-CMP9-1
Ltd.

Order them from Japan Aviation Electronics Industry,

Note: The mating connector type on servomotor: JN1AS10FL1

(2) Cable Specifications for SGMCS Servomotors

ltems Standard Cable Flexible Cable
Cable Type * JZSP-CMP09-000 JZSP-CSP39-00
Cable Length 20 m max.
Specifications UL20276 (Max. surrounding air tempera- UL20276 (Max. surrounding air tempera-
ture: 80°C) ture: 80°C)
AWG22 x 2C + AWG24 x 2P AWG22 x 2C + AWG24 x 2P

AWG22 (0.33 mm?)
Outer diameter of insulating sheath:
¢ 1.15 mm

AWG24 (0.20 mm?)
Outer diameter of insulating sheath:
¢ 1.09 mm

AWG22 (0.33 mm?)
Outer diameter of insulating sheath:
0 1.35 mm

AWG24 (0.20 mm?)
Outer diameter of insulating sheath:
0 1.21 mm

Finished Dimensions

¢ 6.5 mm

068

Internal Configuration
and Lead Colors

Yaskawa Standard
Specifications
(Standard Length)

Cable length: 5m, 10 m, 15 m, 20 m

* Specify the cable length in OO of cable type designation.
Example: JZSP-CMP09-05 (5 m)




5.6 Flexible Cables

5.6 Flexible Cables

(1) Life of Flexible Cable

The flexible cable supports 10,000,000 or more operations of bending life with the recommended bending radius
R =90 mm under the following test conditions.

« Conditions

1. Repeat moving one end of the cable forward and backward for 320 mm with using the test equipment
shown in the following.

2. Connect the lead wires in parallel, and count the number of cable return motion times until a lead wire is
disconnected. Note that one reciprocating is counted as one test.

Shifting distance 320 mm

~
N N Shifting end
/ /
Bending |
radius — | \ Fixed end
R=90 mm \
AN
~ X

Note: 1. The life of flexible cable differs largely depending on the amount of mechanical shocks, mounting
to the cable, and fixing methods. The life of flexible cable is limited under the specified conditions.
2. The life of flexible cable indicates the number of bending times in which lead wires are electrically
conducted and by which no cracks and damages that affects the performance of cable sheathing are
caused. Disconnecting the shield wire is not taken into account.

(2) Wiring Precautions

Even if the recommended bending radius R is respected in the mechanical design, incorrect wiring may cause the
early disconnection. Observe the following precautions when wiring.

(a) Cable twisting
Straighten the flexible cables wiring.

Twisted cables causes the early disconnection. Check the indication on the cable surface to make sure that
the cable is not twisted.

(b) Fixing method

Do not fix the moving points of the flexible cable, or stress on the fixed points may cause early disconnec-
tion. Fix the cable at the minimum number of points.

(c) Cable length

If the cable length is too long, it may cause the cable’s sagging. Besides the cable length is too short, it may
cause the excessive tension on the fixed points that will cause the early disconnection. Use a flexible cable
with the optimum length.

(d) Interference between cables

Avoid interference between cables.

Interference limits the motion of flexible cable, which causes early disconnection. Keep enough distance
between cables, or provide a partition when wiring.
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5 Specifications and Dimensional Drawings of Cables and Peripheral Devices
5.7.1 Standard Cables

5.7 1/0O Signal Cables for CN1 Connector
5.7.1 Standard Cables

For the connection diagram, refer to 5.7.3 Connection Diagram.

(1) Cable Types

Cable Type Cable Length (L)
JZSP-CKI01-1 I m
JZSP-CKI01-2 2m
JZSP-CKI01-3 3m

(2) Dimensional Drawing

SERVOPACK end
Connector: 10150-6000EL(50P)*

Shell: 10350-52A0-008*
© & Cable (black)

SSRFPVV-SB AWG#28 x 25P

UL20276 VW-1SC ¢2.8 mm
/ wie markers
gl kl

.l Vl
L 100" 1om

Sleeve F2 (black)

A
\ 4

* Manufactured by Sumitomo 3M Ltd.

5.7.2 Connector Type and Cable Size

Use the following connector and wire when assembling the cable. The CN1 connector includes a set of case and
a connector.

Case Connector
Connector Type
Type Qty Type Qty
JZSP-CKI9 10350-52A0-008" 1 set 10150-3000VE* 1
* Manufactured by Sumitomo 3M Ltd.
(1) Dimensional Drawing of Case
Units: mm 17.0 o
i
=T,
41.1 18.0 \$ﬁ_|@|
46.5
B
o [
32 | @ @ |
h I ﬁ 1 ® ®
i i
r\_I 524
I

12.7
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5.7 1/0 Signal Cables for CN1 Connector

(2) Dimensional Drawing of Connector

Units: mm

2.54

1.27

'#ii—ﬁlﬁl—n— L L,

éi" seickl

==

|| || || h
T = &le] &
N 48T
| T
PinNo.1 Pin No. 2
(7 1 F J)
ARG —
: e EEREANEREaEREH -
" \grr===oee ) D)
1.27 _/\\Ef
Pin No. 26 | - soas 1T
36.7
(3) Cable Size
ltem Specifications

Cable

Use twisted-pair or twisted-pair shielded wire.

Applicable Wires

AWG24, 26, 28, 30

Finished Dimension

016 mm or less
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5.7.3 Connection Diagram

5.7.3 Connection Diagram

SERVOPACK end Host controller end
Markin -

PinNo. | - Signal é‘e)?gr Color I:?ots ,"‘ s‘, Malr_ke;rdNo.
1 SG |Orange| Red 1 : : 1
2 SG Gray | Red 1 : ' 2
3 PL1 Orange | Black 1 : /:l\ 3
4 SEN Gray | Black 1 \/ . 4
5 V-REF | White | Red 1 E /E'\ 5
6 SG White | Black 1 \/ ; 6
7 PULS | Yellow | Red 1 E /E/\ 7
8 /PULS Ye!low Black 1 A 8
9 T-REF | Pink | Red 1 s s 9

10 SG Pink | Black 1 \/ : 10
11 SIGN | Orange [ Red 2 : /:/\ 11
12 /SIGN | Orange | Black 2 \A:/ . 12
13 PL2 | Gray | Red 2 : /\ 13
14 /CLR White Red 2 \// . 14
15 CLR | White | Black 2 5 : 15
16 - Gray | Black 2 5 /\ 16
17 - Yellow | Red 2 \/ 17
18 PL3 | Yellow | Black 2 : : 18
19 PCO Pink | Red 2 : : 19
20 /PCO | Pink | Black 2 : E 20
21 BAT(+) |Orange| Red 3 i /I(\ 21
22 BAT(-) | Orange | Black 3 \/ : 22
23 - Gray Red 3 : : 23
24 - Gray | Black 3 ; ' 24
25 /NV-CMP+ | White Red 3 : /:/\ 25
26 | /IV-CMP- | White | Black 3 \/ /\ 26
27 /TGON+ | Yellow| Red 3 : : 27
28 /TGON- | Yellow | Black 3 \/:/ ) 28
29 /S-RDY+ | Pink Red 3 ! /\ 29
30 /S-RDY- Pink | Black 3 \/'/ : 30
31 ALM+ | Orange| Red 4 : /./\ 31
32 ALM- | Orange| Black 4 \}'/ ; 32
33 PAO Gray Red 4 E /El\ 33
34 /PAO Gra.y Black 4 \/E/ /E/\ 34
35 PBO White Red 4 f L 35
36 /PBO | White | Black 4 \/ 5 36
37 ALO1 | Yellow | Red 4 : : 37
38 ALO2 | Yellow | Black 4 : : 38
39 ALO3 Pink | Red 4 : : 39
40 /S-ON | Pink | Black 4 ; ; 20
41 /P-CON | Orange| Red 5 ; ; 41
42 P-OT | Orange| Black 5 : : 42
43 N-OT Gray | Red 5 : : 43
44  |/ALM-RST| Gray | Black 5 ; ; 44
45 /P-CL | White | Red 5 : : 45
46 /IN-CL | White | Black 5 i i 46
47 | +24VAN | Yellow| Red 5 . 47
48 PSO Pink Red 5 : /.(\ 48
49 /PSO Pink | Black 5 \,'/ : 49
50 - Yellow | Black 5 T : 50
Case Shield I 7= represents twisted-pair wires.



5.8 Peripheral Devices

5.8 Peripheral Devices

5.8.1 Cables for Connecting Personal Computers

(1) For 25-pin Connector Cable for NEC PC-98 Series PC
(a) Cable Type: JZSP-CMS01

(b) Dimensional Drawing

Units: mm
Personal computer end SERVOPACK end
Half-pitch t
D-sub connector (25-pin) Plug 10114-3000VE Personal computer end SERVOPACK end
17JE-23250-02 (D8A Sheli: 10314-52A0-008 - - - -
(DDK Ltd.) (Sumitomo 3M Ltd.) Signal_| Pin No. o Pin No. | Signal
38 2000450 39 RXD 3 T 2 [TXD
| ' | TXD 2 — 4 /RXD
T 5 | | oV 7 — 14 ov
. o [2 RTS 4 P - -
> [l (¢ ] CTS 5 [ 1 % - -
- 14 | FG 1 & Case FG
Cable type: -/ ) . .
N e AWG26 x 3C UL2464 ‘ Shield wire
L 2 X M2.6 screws 2 X M2.6 screws
(2) D-sub, 9-pin Connector Cable for IBM PC Compatible
(a) Cable Type: JZSP-CMS02
(b) Dimensional Drawing
Units: mm SERVOPACK end
Personal computer end Half-pitch connector Personal computer end SERVOPACK end
D-sub connector (9-pin) Plug: 10114-3000VE Sianal TPinNo - Pin No.| Sianal
17JE - 13090 - 02 (D8A) Shell: 10314-52A0-008 9 : O in No. | >igna
(DDK Ltd.) (Sumitomo 3M Ltd.) RXD 2 . 2 [TXD
38 200050 39 TXD 3 — 4 /RXD
oV 5 — 14 oV
I~ p K RTS 7 b - -
= IE e S R e
Cable type: N J N14 FG Case ® Case FG
AWG26 x 3C UL2464 \ Shield wire
2 x M2.6 screws 2 x M2.6 screws
(3) 14-pin Half-pitch Connector Cable for NEC PC-98 Series PC
(a) Cable Type: JZSP-CMS03
(b) Dimensional Drawing
Units: mm
Personal computer end SERVOPACK end
Half-pitch connector Half-pitch connector Personal computer end SERVOPACK end
Plug: 10114-3000VE Plug: 10114-3000VE Signal | Pin No. Pin No. | Signal
Shell: 10314-52F0-008 Shell: 10314-52A0-008 RXD 1 — 2 TXD
Sumitomo 3M Ltd.) (Sumitomo 3M Ltd.) XD 9 M 4 RXD
39 2000450 39 RTS | 10— i - -
5 CTS 4 Do - -
1 [~ J i GND 14 — 14 GND
o N FG 12 —+ Case | FG
7 : FG | Case |— Shield wire
'G\/ Cable: ﬂ J

AWG26 x 3C UL2464
2 x M2.6 screws
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5.8.2 Digital Operator

5.8.2 Digital Operator
(1) Model JUSP-OP02A-2 with a 1m-connection Cable

SERVOPACK o2 [CN3]

<1| Connect
to CN3

(2) Dimensional Drawing

Digital Operator

Units: mm
2 x¢4.5 63 18.5
mounting holes 50

N\ I

[nnns

125
135

=
oL
K0

yYASKAWA

ZAN

4

39

(3) Other Types of the Applicable Connection Cables: JZSP-CMS00-

Order your cable from Yaskawa Controls Co., Ltd. in the following cases.
* When you need a longer cable than the one supplied with the digital operator.
* When you need additional cables.
* When you use the digital operator for the X-I series (model: JUSP-OP02A-1).

Units: mm Cable Type Cableill__)ength
Digital Operato:;oend ] 2 SERVOPACK end JZSP-CMS00-1 Tm

JZSP-CMS00-2 1.5m

| :
123;?]@7}17!_::@’; |5 ﬁ@; JZSP-CMS00-3 2m

°

20.2



5.8 Peripheral Devices

5.8.3 Cables for Analog Monitor

(1) Cable Type: JZSP-CAO01 (DE9404559)

Connect the specified cables to CN5 connector for monitoring the analog monitor signals. For details, refer to
9.5 Analog Monitor.

With the front cover open

Cable for Analog Monitor

il

CN5

=1 =1

EIEIE

Blg] &

MODE/SET A

OCHARGE

QOOL)

POWERO

=

Note: Specify the cable type either JZSP-CA01 or DE9404559 when ordering the cable for analog monitor.

(2) Dimensional Drawing

Socket: DF11-4DS-2C*

" Connector: DF11-2428SCF*

A}

. 3

b[]
IR

AYY

1000"3° mm

]
1
|

N

Viewed from the cable

* Manufactured by Hirose Electric Corporation.

(3) Specifications

Pin No. Cable Color Signal Monitoring Item

1 Red Analog Monitor 2 | Motor speed: 1V/1000 min!

2 White Analog Monitor 1 | Torque reference: 1V/100% rated torque
3and 4 |Black (2 cables) | GND (0 V) -

Note: The above monitoring items are the factory settings. The monitoring items can be changed by setting the

parameter Pn003. Refer to 9.5 Analog Monitor.
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5.8.4 Connector Terminal Block Converter Unit

5.8.4 Connector Terminal Block Converter Unit
(1) Model: JUSP-TA50P

The connection between the connector terminal block converter and the SERVOPACK is shown below.

SERVOPACK

CN1  Attached cable length: 500 % mm

Connector terminal block converter unit

(2) Dimensional Drawings of Terminal Block

45

Units: mm
Terminal
block (50P) Connector[glug (50P)
M3.5 screw MR-50RMD2 7 s
o 1 = | gL: ————————————— -
N ! R R 3 49 o N !
<
2435 2xM3 screw holes o
3.5 247.5 3.5 247.5
35

With terminal block
cover removed

43.5
(62)

NT Can be fixed on DIN rail 2
N

(3) Dimensional Drawing of Cable

Units: mm
Connector terminal block converter unit
SERVOPACK end connector (50P) end connector (50P)
10150-6000EL(Sumitomo 3M Ltd.) MRP-50F01 (Honda Tsushin Kogyo Co., Ltd.)
Shell Case
10350-52A0-008 (Sumitomo 3M Ltd.) MR-50L (Honda Tsushin Kogyo Co., Ltd.)
Cable (black
AWG#28, 25
g UL20276 VW-1SC /4
5
i 6 w50 ©
5000 NE—
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5.8 Peripheral Devices

5.8.5 Brake Power Supply Unit

(1) Model: LPSE-2HO1, LPDE-1HO1

Manufactured by Yaskawa Controls Co., Ltd.
* 200 V input: LPSE-2HO1
* 100 V input: LPDE-1HO1

(2) Specifications
 Rated output voltage: 90 VDC
* Maximum output current: 1.0 ADC
* Lead wire length: 500 mm each
* Maximum surrounding air temperature: 60°C
* Lead wires: Color coded. Refer to the table below.

AC Input End
100V 200V
Blue/White | Yellow/White| Red/Black

Brake End

Note: The power supply unit is for 90-VDC brakes and not for 24-VDC brakes. When using 24-VDC
brakes, the power supply unit must be provided by a customer.

(3) Dimensional Drawing

50 N

30
—] ———
—] @ —

2 Mounting holes ¢3
(Spot facing 05.5
and 4 long)

|
i
H | &
JE— IINameplateII I A
\—Lead wire—/ 1 Units: mm

(4) Internal Circuits

The brake power supply circuit can be opened and closed either on AC or DC side. However, if the wiring dis-
tance on DC side is too long, the brake circuit may not operate normally due to the influence of switching noises.
When switching the circuit on AC side, install a surge absorber model CR50500BL for the brake power supply
near the brake coil to reduce the influence of switching noises.

When switching the circuit on DC side, the influence of the switching noise is minimal, even without installing a
surge absorber. However, the surge voltage at switching may damage the brake coil. Install a surge absorber
near the brake coil to prevent the damage to the brake coil in addition to the built-in surge absorber.

(a) Internal Circuit for 200 VAC
Brake Power Supply Model: LPSE-2H01

Yellow Bt Red
AC side i Surge abss;'ggézs 7. Surge absorber 1 DC (Brake) side
180 to 230 V No polarity
White Black
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5.8.5 Brake Power Supply Unit

(b) Internal Circuit for 100 VAC
Brake Power Supply Model: LPDE-1HO1

Diode bridge
Blue Red
i 7 7 Surge DC (Brake) side
AC side | Surge | :
90to 120\ |absorber A Zabsorber No polarity
White 1 Black

B Noise Filter for Brake Power Supply
Use the following noise filter at the brake power input for 400 W or less servomotors with holding brakes.

Model: FN2070-6/07 (Manufactured by Schaffner Electronic.)
Refer to 5.8.10 Noise Filter for the dimensional drawing.

5-64
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5.8.6 External Regenerative Resistor

Regenerative resistors for SERVOPACKs are internally or externally mounted as shown in the table below.
Regenerative resistors can be externally mounted on all SERVOPACKs. Connect an external regenerative resis-

tor to the SERVOPACK if regenerative energy exceeds the capacity of the SERVOPACK.

If a regenerative resistor is to be mounted externally, the jumper between B2 and B3 for the internal regenerative
resistor must be removed. Refer to 6.5 Connecting Regenerative Resistors for the selection.
No built-in regenerative resistor is provided to 6 kW or more SERVOPACKSs. Be sure to prepare the externally

mounted regenerative resistor.
The following table shows examples of regenerative resistors.

Applicable SERVOPACK

Specifications for a Regenerative
Resistor Mounted in a

Min. Allowable

SGDM- SERVOPACK Resistance
Resistance (Q) [ Capacity (W) @)
A3BD, A3BDA
Single-phase 100 V ASBD, ASBDA - - 40
01BD, 01BDA
02BD, 02BDA
A3AD, A3ADA
ASAD, ASADA
Single-phase 200 V | 01AD, 01ADA - - 40
02AD, 02ADA
04AD, 04ADA
05AD, 05ADA
08AD, 08ADA 50 60 40
10AD, 10ADA
15AD, 15ADA 30 70 20
20AD, 20ADA 25 140 12
Three-phase 200 V | 30AD, 30ADA 12.5 140 12
50ADA 8 280 8
60ADA (6.25) %1 (880) *! 5.8
75ADA
1AADA (3.13)* (1760) *2 2.9
1EADA

* 1. The values in parentheses are for the optional JUSP-RA04 Regenerative Resistor Unit.
* 2. The values in parentheses are for the optional JUSP-RAO0S5 Regenerative Resistor Unit.
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5.8.6 External Regenerative Resistor

The external regenerative resistor must be purchased by customers. Refer to the table below for selecting an
external regenerative resistor. Refer to 6.5 Connecting Regenerative Resistors for the connection.

(1) References for External Regenerative Resistor

Regenerative o

Resistor Model Specifications Manufacturer
RH120 70 W, 1 to 100 Q
RH150 90 W, 1 to 100 Q o
RH220 20w, 1o 100 | Lvaki Wireless

Research Institute.

RH300C 200 W, 1 to 10 kQ
RH500 300 W, 1t030Q

(2) Model Designation

RH120 10Q J
Model Resistance Tolerance
Code|  Specifications
Resistance |- +10%
J +5%
H +3%

(3) Specifications

Resistance Tolerance

Temperature Resistance
Characteristics

Withstand Voltage
Insulation Resistance
Short-time Overload

K:+10%, J: £5%, H: 3%

400 PPM / °C (less than 20€2) , + 260 PPM / °C (20€2 or more)

2000 VAC/min. AR:+ (0.1% + 0.05Q)
500 VDC, 20 MQ or more
When 10 times of rated power is applied for five seconds, AR: £(2% + 0.05€2)

1000 hours of repeating the operation ON for 90 minutes and OFF for 30 min-
utes, AR: (5% + 0.05€2)

Not ignite after having applied 10 times of rated electric power for one minute
-25to 150°C

Life

Heat Resistance
Surrounding Air Temperature
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(4) Dimensional Drawings

RH120/150/220 RH220B
Units: mm
5 I Units: mm
= 1940 138
D B D
b A 8l 4+ 1=S
I L o_I 1 1
~ “l 170
L N 3 154
b ) |
t-gefu]w - 4
= QE* 8[% 3[ @
04.5 : y s ;
Lead wire length L: 300 4x04.5
Model |[Rated Power| Resistance Dimensions] A| B| C|D |E | F |G Iliea?gdwgfwlgpg}goLV\?oo
RH120 70W 110100 Q RH120 |[182(150/172| 16|42 |22 | 20 Resistance: 1 t0100 Q
RH150 90 W 1t0 100 Q RH150 |212(180/202| 16|44 |24 | 30
RH220 | 120 W 1t0 100 Q RH220 [230(200{220| 15{60 |24 |20
RH300C RH500
Units: mm Units: mm
NI 250
N~
Sl . °L | 234 |
— = 2-M3 & &)
312 o ﬁ#é} 3 o
270 @© L, “ )
1 . s Slo 218 2x04.5
3| 5| 8 of= = 3 I 20
; ul == £ el/ \
4.7 300

Lead wire length L: 300

Rated power: 200 W

Resistance: 1 to 10 kQ

Lead wire length L: 450
Rated power: 300 W
Resistance: 1 to 30 Q
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5.8.7 Regenerative Resistor Unit

5.8.7 Regenerative Resistor Unit

(1) Models

The SERVOPACKSs with a capacity of 6.0 kW or more do not have a built-in regenerative resistor.
The following regenerative resistor unit is required according to the SERVOPACK model.

Regenerative Resistor P Allowable

SERVOPACK Model Unit Model Specifications Power Loss
SGDM-60ADA JUSP-RA04 6.25 Q 880 W 180 W
SGDM-75ADA to -1EADA JUSP-RAO05 3.13Q 1760 W 350 W

(2) Dimensional Drawings
4x$6 Mounting holes
/ Protective cover

[ —x f / bi
A4 I
* D o T

LT
O | |
U #
[ (K?‘\:' 3 v 1

< < D >
Ground terminal (M4 screw)
External terminals (M5 screws)
Cement resistor

e

B s s il N
Units: mm

Model w H D M1 M2 Appm"(‘éMaSS
JUSP-RA04 220 350 92 180 335 4
JUSP-RAQ5 300 350 95 250 335 7




5.8 Peripheral Devices

5.8.8 Absolute Encoder Battery

When using an absolute encoder, a backup battery is required to prevent the position data from being lost at
power OFF. Install one of the following absolute encoder batteries.
There are two types of battery: Battery to be mounted on the SERVOPACK and battery to be connected to the

host controller.

Q PROHIBITED

* Install the absolute encoder battery on either the SERVOPACK or the host controller.

Installing the batteries both on the SERVOPACK and host controller configures a loop in the circuit between two bat-
teries, which damages the circuit.

(1) Battery Mounted on SERVOPACK

(a) Model
SERVOPACK Capacity Battery Model
30 W to 5.0 kW JZSP-BAO1
6.0 to 15.0 kW JZSP-BAO1-1

(b) Dimensional Drawing
+ JZSP-BAO1

Lithium battery ER3V
3.6 V 1000 mAh
Manufactured by Toshiba Battery Co., Ltd.

Units: mm

@ [ 2 Black

1 [
/ LConnector
1(HRed

26 20+3

17
14.5

+ JZSP-BAO1-1

Lithium battery ER3V
3.6 V 1000 mAh
Manufactured by Toshiba Battery Co., Ltd.

Units: mm

o) @ f 2OBlack
1®Red —/ L

17
14.5

Connector

26 5015

(2) Battery Connected to the Host Controller

When connecting the battery to the host controller, select the battery in accordance with the specifications of the
host controller.
Use the battery ER6 VC3 or the equivalent:

3.6 V, 2000 mAh manufactured by Toshiba Battery Co., Ltd.

Specifications and Dimensional Drawings of Cables and Peripheral Devices

5-69



5-70

5 Specifications and Dimensional Drawings of Cables and Peripheral Devices

5.8.9 Molded-case Circuit Breaker (MCCB)

5.8.9 Molded-case Circuit Breaker (MCCB)

If selecting a molded-case circuit breaker, observe the following precautions.

IMPORTANT B Circuit Breakers

* Select a breaker for inverters.

+ High-frequency current leaks from the servomotor armature because of switching operations inside the
SERVOPACK.

(1) Maximum Input Current

* The instantaneous maximum output of SERVOPACK is approximately 3 times of the rated output for
maximum 3 seconds. Accordingly, select a circuit breaker whose operating time is 5 seconds or more at
300% of SERVOPACK rated current.

The general-purpose and low-speed acting molded-case circuit breakers are applicable.

* The power supply capacity per SERVOPACK when using a servomotor is described in 2.6.2 Molded-case
Circuit Breaker and Fuse Capacity. Select a circuit breaker with the capacity larger than the effective
load current (when using multiple SERVOPACKSs) calculated from the total power supply capacity.

* The power consumption of other controllers must be considered when selecting a circuit breaker.

(2) Inrush Current

» Refer to 2.6.2 Molded-case Circuit Breaker and Fuse Capacity for SERVOPACK inrush current.

* The allowable inrush current for a low-speed acting circuit breaker is approximately 10 times of the rated
current for 0.02 seconds.

* When turning ON multiple SERVOPACKSs simultaneously, select a molded-case circuit breaker with the
allowable current for 20 ms larger than the total inrush current shown in 2.6.2 Molded-case Circuit
Breaker and Fuse Capacity.
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5.8.10 Noise Filter

The noise filters model FN and FS manufactured by Schaffner Electronic and FMAC manufacture by Timonta
AG are recommended. Contact Yaskawa Controls Co., Ltd.
Select one of the following noise filters according to SERVOPACK capacity. For more details, refer to 2.5.3
Noise Filters, Magnetic Conductors, Surge Absorbers and DC Reactors.

Refer to 6.1.3 Typical Main Circuit Wiring Examples for the connection method.
(1) Single-phase, 100/200 V

FN2070 FN2070
Model -6/07 -10/07 FN2070-16/07 FN350-30/33
Side view
Side view s —
o o
Ol & @ 1_' ﬂ% GD ‘J‘ QB _gt Side view .
<"—>| of Top view N = ?ﬁ @)
Top view
M ?ﬂ_% }
Di . | Top view a
Drawings. Ao
| !Z*
o I { .
R 2 M
- ; ik
D
Contact Terminal J
PIN/E A
s
Symbol Dimensions Dimensions
A 1135%1 | 156+ 1 119£0.5 A 105+£0.5
B 575+1 8551 B 99.5+£0.5
C 454+1.2 57.6t1 C 571
D 94+1 13051 98.5+1 D 845+ 1
F 103+ 0.3 143+0.3 109+0.3 E 79+£0.5
External J 2502 40+0.2 J 9540.2
Dimensions K 84+0.5 8.6+0.5 K 51%0.1
in mm L 32405 - L -
M 44+0.1 53+0.1 44+0.1 M 19£0.5
N 6+0.1 74+0.1 N -
P 0.9+0.1 1.2+0.1 P 44+0.1
Q 66+0.3 Q 6+0.1
R - 51£0.2 R -
S 38%0.5 - S -
Specifications 2506\1?@ 25(1)0\]:@ 250 VAC, 16 A 25(3)0\/:&
Single- | A3BD, A3BDA
phase | ASBD, ASBDA | 02BD, 02BDA - -
Applicable 100V | 01BD, 01BDA
SEFS{\(/;ODEAACK Single- A3AD, A3ADA
2223\7 %Tig: 315 :DD: 04AD, 04ADA - _
02AD, 02ADA
Manufacturer Schaffner Electronic
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5.8.10 Noise Filter

(2) Three-phase, 200 V
Select one of the following noise filters according to SERVOPACK capacity. For more details, refer to 2.5.3

Noise Filters, Magnetic Conductors, Surge Absorbers and DC Reactors.

Refer to 6.1.3 Typical Main Circuit Wiring Examples for the connection method.

(a) FN Series

Model FN258L-7/07 | FN258L-16/07 FN258L-30/07
Side view Front and side views
I :
Dimensional Drawings mi:gi :i*
L E J © 0
A i
mli
Symbol Dimensions
A 255+1 305+1 335+1
B 126 £ 0.8 142+ 0.8 1501
C 50+0.6 55+0.6 60+0.6
D 225+0.8 275+ 0.8 305+ 1
External E 240£0.5 290+0.5 320%0.5
Dimensions F 25103 30£03 35+0.3
in mm G 65+02
H 300+ 10 400+ 10
J 1+£0.1
L 9+1
(0] M5
P AWG16 AWG14 AWGI10
Specifications 480 VAC, 7 A 480 VAC, 16 A 480 VAC, 30 A
Applicable | Three- ?gig ?gigi
SEFS{\(;ODI:AACK gggs\? 05AD, 05ADA 15AD: 15ADA 30AD, 30ADA
20AD, 20ADA
Manufacturer Schaffner Electronic
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5.8 Peripheral Devices

(b) FMAC Series

Model

FMAC-0934-5010

FMAC-0953-6410

< A » < H
B > O
T
. . . a)
Dimensional Drawings < a —
S 3
i ]
G
Symbol Dimensions
A 251 308
B 201 231
C 151 151
D 135*? 135*10
External E 6.550.3 65403
Dimensions F 115203 115203
in mm
G M6 M6
H 66 66
| 121 121
J (10) (13)
K (41) (45)
L 17) (34)
Specifications 440 VAC, 50 A 440 VAC, 64 A
Applicable Three-
S50ADA
SERVOPACK | phase 60ADA 75ADA
SGDM- 200V
Manufacturer Timonta AG

Specifications and Dimensional Drawings of Cables and Peripheral Devices
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5.8.10 Noise Filter

(c) FS Series

Model FS5559-35-33 | FS5559-80-34 | FS5559-150-35
A
®© i ®© ®©
= | = []
— | —
| 4
C ”
Dimensional Drawings D | ‘
| r
= mmm = J |
= = B |
= | = o |
— X — ==
| 4
Symbol Dimensions
A 330 420 440
B 85 95 150
C 370 460 480
D 348 438 458
External E 110 180 200
Dimensions F 80 140 170
in mm G 30 50 50
H 25 25 35
| 1.5 1.5 1.5
J 6.5 6.5 6.5
K 25 25 25
L M6 M8 MI10
Specifications 480 V,35 A 480V, 80 A 480V, 150 A
Applicable Three-
SEIF'\)’S/OPACK phase - - igﬁgﬁ
SGDM- 200V
Manufacturer Schaffner Electronic




5.8 Peripheral Devices

5.8.11 Magnetic Contactor

(1) Model: HI-OOJ

The magnetic contactor is manufactured by Yaskawa Controls Co., Ltd.
A magnetic contactor is required to make the AC power supply to SERVOPACK ON/OFF sequence externally.
Be sure to attach a surge absorber to the excitation coil of the magnetic contactor. Refer to 5.8.12 Surge Absorber

(for switching surge) for details of the surge absorber.

For selecting a magnetic contactor, refer to 2.5.3 Noise Filters, Magnetic Conductors, Surge Absorbers and DC

Reactors.

(2) For Single-phase 100/200 V and Three-phase 200 V SERVOPACKs
(a) Model: HI-11J

Dimensions in mm

Mounting Hole
Dimensions in mm

Terminal Symbols

Approx. mass: 0.25 kg

< 1?1 > < > ﬁgﬁ:fg Structure
8.2 [ M3.5 Coil >
“y i: terminal » ; | ot a[Alo— "o [AZb
al IL_lb < P \ 10 ‘LEV
A A ;@ — 4
m; b i | , iNO | R s[@l T[] 103
N i \ i L L 1 °|
t S 4 4 — = oo o T °
T ik i s ulal via wiel 204
s2s —lg oo |
' T ¥ ﬁ !I : | Ly oAl oo BT
) || SHEN I
-:___._.X INC | R[ s[@ T{8] 101
=T v 2 x M4 Mounti + 4+ E
82 1 y X ounting T
NEEP d o le holes U2l vi4l wisl 202
1‘0_4’ M3.5 Auxiliary contact terminal °
' M3.5 Main contact terminal
(b) Model: HI-15J and HI-20J
. . . Mounting Hole .
Dimensions in mm Dimensiongs in mm Terminal Symbols
HI-15J
Approx. mass: 0.38 kg —
45.5 N 4 91 _ Cl:r(:t'aag Structure
15.3 M3.5 Coil 55 > 52 . 35
82| |<"_.| terminal 2 > 45 "l b | " o] alAlo—"""—o[A2p
T b TR 1 =
v (& 1 A —a 1 INOINC |R[DD s[3] T[E] 1E1 33
3 5 N T T i
A 7y | | o
R ST 1 ! | i ulel vial wigl 2@2 414
' T -l treje
sl - F--r &3 3 i | !
; 2 i | i HI-20J
u | ' -
) Alvany -é 4 v (I | ; : Yy @gﬂ{?g Structure
T : | v alAll oYY o [A2h
9.6 M3.5 Auxiliary 9 .
e e ! »> 2 x M4 Mounting
TEY contact terminal _ 54 > holes 1NOINC SJ_ T[E s@1 7E3
” » o
13 108 M3.5 Main T T T [l
contact terminal uE] V4 wBl sk sp4
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5.8.11 Magnetic Contactor

(c) Model: HI-25J and HI-35J

Dimensions in mm

Mounting Hole
Dimensions in mm

Terminal Symbols

Approx. mass: 0.68 kg

20 155

A4

Main contact terminal

HI-50J: M5
HI-65J: M6

2 x M4 Mounting
holes

< 58 > < 111 > 4 e 5 5 4
234 M3.5 Coil < & yrE— 2.
82 o le terminal < 75 ;=4 '.": - i"- :;.,__I
2 2 Y | | ! T Auxiliary Structure
| | | contact
I
7
7y i | i a7 o— Yo ATb
R 5 < D:ﬁ_ . - ——E-E ©
T I
"——-%— HEE -—EE—-— - g i ' Nornc|A 831 T[5] 5&1 73
o]
[Te} N" 0| ® Pj ™ | I : J_ J_ _|_ E o‘
u - I De— : | i T T T ©
Y ! i . H=T v ulzl vial wel ekd sk4d
[ —
v | — “71
9
R M3.5 Auxiliary 94 ¢ 2 x M4 Mounting
TTREY contact terminal holes
M5 Main contact terminal
(d) Model: HI-50J and HI-65J
. . . Mounting Hole Dimensions .
Dimensions in mm in mm Terminal Symbols
Approx. mass: 1.1 kg
< 75 > 121 » 2 x M4 Mounting
30 86.5 . holes
— M3.5 495 % e 65 >
o| |>Hie 8.2 Coil terminal 7 ©
S > ] __/_I_\ . h 4
v | W'Y ] A — £ Auxilial
[ & E2 ! N X Bl & 4 contacrty Structure
y !
! S o ! oAl oo Bl
| I Iy
| ! 1 !
2 g/c|s - |u'> i |! ° R1l s@ T[E 54173
R R ||“ -—|—-—4.'89 NOINC| [ | | 0
U W 8 Y ! : ' | ! i —[— —|— —|— E [
i —Y , ! o
v @E £ . | i ulzl vial WEl 6@3 8B3
’
& ! Yy | !B ! A o
—— R4 A A
14 |, \L 8.2\3 Foo L 755 == I i S
\M 5 Auxiliary N 08 e
contact terminal




5.8 Peripheral Devices

5.8.12 Surge Absorber (for switching surge)

(1) Surge Absorber for Magnetic Contactor

Contact Yaskawa Controls Co., Ltd.
(a) Model: TU-250, TU-650 (Sold as Surge Suppressor)

(b) Specifications

Applicable Voltage Range for Operation
Surge Rated Magnetic Coil Applicable
Model | Absorpti Insula- Magneti
7| “ethod | tion Vot AC 50/60Hz Contactor
age 50V 110V 127V 240V 380V 440V
\ \ \ \ \ \
TU-25C120 CR 150 VAC | [
HI-11J
TU-25C240 CR 300 VAC e HI-15]
HI-20J
TU-25V440 |  Varistor | 500 VAC .
- I
TU-65C120 CR 150 VAC HI-25]
HI-35]
. CR I
TU-65C240 300 VAC HI-507
TU-65V440 |  Varistor | 500 VAC | H06Y

Note: [ : Applicable voltage range

(c) Dimensional Drawings

* Model TU-250

Units: mm
Approx. mass: 0.

02 kg

M3.5 Connection terminals

6.2
/1%
(1|

Operation
indicator
(LED)

22

M3.5 Connection terminals

26 22
* Model TU-650
Units: mm
Approx. mass: 0.035 kg
6.2 ~
<
Operation
indicator 3
(LED)
N
™
|
37

21

Internal Connection Diagram

o [}
t——_

CR e
S

Varistor Eff’

Internal Connection Diagram

o

o

Varistor Eff‘

n Specifications and Dimensional Drawings of Cables and Peripheral Devices
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5.8.12 Surge Absorber (for switching surge)

(2) Surge Absorber for Brake Power Supply

When using a servomotor with holding brake, install a surge absorber near the brake coil to prevent the power
supply noises. The surge absorber handled by Okaya Electric Industries Co., Ltd. is recommended.

(a) Model: CR50500BL (Sold as Spark Quencher)
(b) Specifications

Power supply: 250 VAC

Capacitance: 0.5 uF +20%

Resistance: 50 Q(1/2 W) = 30%
s//
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5.8 Peripheral Devices

5.8.13 Surge Absorber (for lightning surge)

(1) Model: R-C-M-601BQZ-4 and R-C-M-601BUZ-4 (Sold as Surge Protector)

Manufactured by Okaya Electric Industries Co., Ltd.
The surge absorber absorbs lightning surge and prevents faulty operation in or damage to electronic circuits.

Recommended surge absorbers are listed below.
(2) Dimensional Drawings
(a) R-C-M-601BQZ-4

Dimensional Drawings Internal Connection Diagram

04.240.5

¥

1141

55+1.0
28.5+1.0

o ©

Connection |:|

cables H
1

200%3°
foeed

VN s—J — |
[ N ANNTZANNNY

n Specifications and Dimensional Drawings of Cables and Peripheral Devices

g
Case b &
M
411
Units: mm
(b) R-C-M-601BUZ-4
Dimensional Drawings Internal Connection Diagram
4.240.5 1 2 3
\1 T — O
r +l
Y =
o ©° © 3 u‘{!
7 i %
Connection H H H 3o |||a
cables y = 5
(18 5 [
1.2 3 + S
Case i =
M
4
Units: mm
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5.8.14 DC Reactor for Harmonic Suppression

5.8.14 DC Reactor for Harmonic Suppression
(1) Specifications
DC reactor for harmonic suppression is handled by Yaskawa Controls Co., Ltd.

If necessary for harmonic suppression, connect a DC reactor to the SERVOPACK. Note that no terminal for con-
necting a DC reactor is provided to the 6.0 kW or more SERVOPACKs.
Refer to the table below for selecting a DC reactor according to the SERVOPACK capacity. For the connection

method, refer to 6.4.8 DC Reactor for Harmonic Suppression.

. DC Reactor Specifications
Applicable DC Reactor Rated
SERVOPACK Model Model Inductance Current
SGDM- (mH)
(A)
A3BD, A3BDA ~ ~ ~
Single-phase | ASBD, ASBDA
100 V 01BD, 01BDA X5063 10.0 1.8
02BD, 02BDA X5062 4.7 35
A3AD, A3ADA
_ AS5AD, ASADA - - -
Sg;)g{f'phase 01AD, 01ADA X5071 400 085
02AD, 02ADA X5070 20.0 1.65
04AD, 04ADA X5069 10.0 33
05AD, 05ADA
08AD, 08ADA X5061 2.0 48
Three-phase 10AD, TOADA
200V 15AD, I5ADA X5060 15 8.8
20AD, 20ADA
30AD, 30ADA X5059 1.0 14.0
50ADA X5068 0.47 26.8
(2) Dimensional Drawings
Units: mm
B ol G
En] T

DC Reactor Dimensions in mm Approx.
Mass
Model A B C D E F G oH ol kg
X5059 50 74 125 140 35 45 60 5 53 1.1
X5060 40 59 105 125 45 60 65 4 43 1.0
X5061 35 52 80 95 35 45 50 4 43 0.5
X5062 40 59 100 | 120 40 50 55 4 43 0.9
X5063 35 52 90 105 35 45 50 4 43 0.6
X5068 50 74 125 155 53 66 75 5 6.4 1.9
X5069 40 59 105 125 45 60 65 4 43 1.0
X5070 40 59 100 | 120 35 45 50 4 43 0.8
X5071 35 52 80 95 30 40 45 4 4.3 0.5
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5.8 Peripheral Devices

5.8.15 Variable Resistor for Speed and Torque Setting

(1) Model: 25HP-10B

The multiturn type winding variable resistors with dial MD10-30B4 are manufactured by Sakae Tsushin Kogyo
Co., Ltd. Contact Yaskawa Controls Co., Ltd.

(2) Dimensional Drawings

Units: mm Panel
11.5+1
P
25 HP Helicolumn r | Panel driling diagram
! A
2.5 $7.5 hole
' :J \ ﬁole &
| %
I i = bR
=l < & L_>
YN “ g
2 2 T3 11, | ¥ 10
L14.5i1
< —»l
MD multi-dial
P 24+1

37.5+1 T—4.5

(3) Example of Connection to an External Power Supply

1.8 kQ (1/2 W) min. SERVOPACK
. 25HP-10B
3 2 kQ
' ' V-REF
i Ol (T-REF)
12v_|_ T
SG

n Specifications and Dimensional Drawings of Cables and Peripheral Devices
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5.8.16 Encoder Signal Converter Unit

5.8.16 Encoder Signal Converter Unit

The encoder signal converter unit (the trade name “Receiver Unit”) converts encoder signal output from the line
driver to open-collector or voltage-pulse output.

A socket model 11PFA is required to use a Receiver Unit.

(1) Model: LRX-01 / AOI
Contact Yaskawa Controls Co., Ltd.

(2) Specifications
o Receiver Unit
Specifications
LRX-01/A1 | LRX-01/A2 LRX-01/A3 LRX-01/A4
Power Supply 12 VDC £10 %, 100 mA 5 VDC 15 %, 100 mA
Balanced line driver input (RS-422)
Input Signals Input Circuit
Voltage pulse Open collector Voltage pulse Open collector
output output output output
—~ : Output Circuit Output Circuit
' Output Signals P Output Circuit P Output Circuit
o SN |2 | A
% :_”ertgl Signal Differential voltage > 0.3 V, built-in terminator 100 Q
H: 10 V min. L: 0.5V min. H: 3 V min. L: 0.5V min.
Output Signal (1 mA) (30 mA) (1 mA) (30 mA)
Level L: 0.5V max. Withstand volt- L: 0.5 V max. Withstand volt-
(30 mA) age: 50V (30 mA) age: 50V
Surrounding Air 0o + 60°C
Temperature
IC Used Receiver IC: AM26LS32C or the equivalent
Response 100 kiz
Frequency
(3) Dimensional Drawings
The socket is optional.
Units: mm
Receiver unit and socket Socket Type 11PFA
11-M3.5x7
129
00 29 SEMS screws 78
nln N
I
% — e %
A ; b |3
~— [ee)
| N i
T |
50 ) .
Receiver unit  Socket
51 max.' 33.5 max.
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6 Wiring

6.1.1 Names and Functions of Main Circuit Terminals

6.1 Wiring Main Circuit

This section describes typical examples of main circuit wiring, functions of main circuit terminals, and the power
ON sequence.

/\ CAUTION

* Do not bundle or run power and signal lines together in the same duct. Keep power and signal lines sepa-
rated by at least 300 mm.

Failure to observe this caution may result in malfunction.

» Use twisted-pair shielded wires or multi-core twisted pair shielded wires for signal and encoder (PG) feed-
back lines.

The maximum length is 3 m for reference input lines and is 20 m for PG feedback lines.

» Do not touch the power terminals for five minutes after turning power OFF because high voltage may still
remain in the SERVOPACK.

Make sure the charge indicator is turned OFF first before starting an inspection.

+ Avoid frequently turning power ON and OFF. Do not turn the power ON or OFF more than once per minute.
Since the SERVOPACK has a capacitor in the power supply, a high charging current flows for 0.2 seconds when the
power is turned ON. Frequently turning the power ON and OFF causes main power devices such as capacitors and
fuses to deteriorate, resulting in unexpected problems.

6.1.1 Names and Functions of Main Circuit Terminals

. Maximum
Main .
Circuit Applicable
Terminal Symbol Name Servomotor Functions
Voltage )
V) Capacity
(kW)
1 Lo 100 0.03t0 0.2 | Single-phase 100 to 115 VAC 0% -15% (50/60 Hz)*
; Main circuit power o 150 5
200 0.03t0 0.4 i - +10%,-15% *
supply input terminal o Single-phase 200 to 230 VAC (50/60 Hz)
L1, L2, L3 200 0.5t0 7.5 | Three-phase 200 to 230 VAC™19%:-15% (50/60 H) *
u Vv, w Servomotor - - Connects to the servomotor.

connection terminals

Control circuit power 100 0.03t0 0.2 | Single-phase 100 to115 VAC™10%-15% (50/60 Hz) *

L1C, L2C . .
supply input terminal | 200 | 0.03t07.5 | Single-phase 200 to 230 VAC™19%: -15% (50/60 Hz) *
@ Ground terminals _ _ Connects to the power supply ground terminals and

servomotor ground terminal.




6.1 Wiring Main Circuit

. Maximum
Main .
. Circuit Applicable .
Terminal Symbol Name Voltage Servomotor Functions
V) Capacity
(kW)
100 0.03t0 0.2 | Normally not connected.
B1 B2 Connect an external regenerative resistor (provided
' 200 0.03t0 0.4 | by customer) between B1 and B2 if the regenerative
capacity is insufficient.
External I\‘Iormal.ly short B2 and B3 (for an internal regenera-
regenerative tive resistor).
B1 B2 B3 resistor connection 200 0.5 10 5.0 Remove the wire between B2 and B3 and connect an
' ' terminal external regenerative resistor (provided by customer)
between B1 and B2 if the capacity of the internal
regenerative resistor is insufficient.
Connect an external regenerative resistor (provided
B1, B2 200 6.0t0 15.0 | by customer) between B1 and B2. Refer to 6.5 Con-
necting Regenerative Resistors for details.
100 0.0310 0.2 | Normally short ©1and ®2 .
EC rea(?tor for If a countermeasure against power supply harmonic
@1, ®2 siggg!; on 200 0.03t0 5.0 | waves is needed, connect a DC reactor between @ 1
terminal and @2.
200 6.0 or more | These terminals do not exist.
Main circuit plus Normally not connected.
® terminal 200 6.0 or more | Note: This terminal is on the SERVOPACK with a
capacity of 6.0 kW or higher only.
e Main circuit minus - - Normally not connected.

terminal

* If using the main circuit power supply and the control power supply with DC power supply input, refer to 6.1.3
Typical Main Circuit Wiring Examples (3) DC Power Supply Input for more information on wiring.

Wiring
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6 Wiring
6.1.2 Wiring Main Circuit Power Supply Connector (Spring Type)

6.1.2 Wiring Main Circuit Power Supply Connector (Spring Type)

/A CAUTION

* Observe the following precautions when wiring main circuit connector.
» Remove the connector from the SERVOPACK prior to wiring.
* Insert only one wire per terminal on the connector.
» Make sure that the core wire is not electrically shorted to adjacent core wires.

SERVOPACKSs with a capacity below 1.5 kW have a removable connector for the main circuit power supply
or the control power supply terminal. Use the following procedure when connecting the SERVOPACK to the

connector.
(1) Wire Size
Wire can be used simply by stripping back the outer coating. The following is applicable wire sizes.

+ Single wire: $0.5 to $1.6 mm
+ Braided wire: AWG28 to AWGI12

(2) Connection Procedure
1. Strip the end of the wire.

I

810 9 mm

2. Open the wire terminal on the power supply connector housing (plug) with the tool using the procedure
shown in Fig. A or B.
* Insert the connection hook end of the provided tool into the slot as shown in Fig. A.

+ Use a standard flat-blade screwdriver (blade width of 3.0 to 3.5 mm) or type 54932-0000
manufactured by Molex Japan Co., Ltd. Put the blade into the slot, as shown in Fig. B, and press down

firmly to open the wire terminal.

Either the procedure shown in Fig. A or B can be used to open the wire insert opening.

Fig. B

3. Insert the wire core into the opening and then close the opening by releasing the lever connection or

removing the screwdriver.
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6.1 Wiring Main Circuit

6.1.3 Typical Main Circuit Wiring Examples
(1) Single-phase, 100/200 V

- SERVOPACK
1 l SGDM-OOAD/-OOADA
SGDM-OOBD/-O0BDA

FIL

(For servo
1Ry alarm display)

Main circuit Mam:ircuit
power supply power supply
O'E“F OmN 1Ry 1KM

024V

1KM
1SA 1Ry :Relay

1QF : Molded-case circuit breaker 1PL : Indicator lamp
FIL : Noise filter 1SA : Surge absorber

1KM : Magnetic contactor 1D : Flywheel diode
(2) Three-phase, 200 V

R S| T
1] SERVOPACK
SGDM-OOAD/-ODADA

FIL

(For servo
1Ry alarm display)

Main circuit Mainabuit
power supply power supply
OFF 1Ry

024V

1KM 1SA
1QF : Molded-case circuit breaker 1Ry  Relay
FIL : Noise filter ]EIZ\ : |Sndlcat0{)|ambp
1KM : M i : Surge absorber
agnefic contactor 1D : Flywheel diode

Wiring
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6 Wiring

6.1.3 Typical Main Circuit Wiring Examples

IMPORTANT B Designing a Power ON Sequence

Note the following points when designing the power ON sequence.
* Design the power ON sequence so that main circuit power supply is turned OFF when a servo alarm sig-
nal is output. See the previous circuit figure.
* The SERVOPACK will output (1Ry is OFF) a servo alarm signal for two seconds or less when control
power is turned ON. This is required in order to initialize the SERVOPACK.

Power supply ——! 2.0 s max.
—>

Servo alarm (ALM)
output signal

« Select the power supply specifications for the parts in accordance with the input power supply.

B Harmonic Suppression

If another device requires for harmonic suppression, connect the DC reactor to the DC main circuit side on the
SERVOPACK. For connecting examples, refer to 6.4.8 DC Reactor for Harmonic Suppression.

(3) DC Power Supply Input

/A WARNING

+ SGDM SERVOPACK is applicable for both AC and DC power supply input excluding 6-kW and 7.5-kW con-
trol power supply input.
However, if the DC power supply input supplies a voltage without setting ‘1’ (for DC power supply input) in
the parameter Pn001.2, the SERVOPACK'’s internal elements will burn and may cause fire or malfunction.

When using the SERVOPACK with DC power supply input, confirm the following setting of parameters.

When using the main circuit power supply input of the SGDM SERVOPACK with DC power supply input, use
the following power supply and set the parameter Pn001.2 for ‘1°. Also, read carefully to the following ‘Impor-
tant’ section.

IMPORTANT 1. Servomotor returns the regenerative energy to the power supply when regenerating. SERVOPACK does not
regenerate with DC power supply input specifications, so regenerate the energy on the power supply side.

2. Take appropriate measures to ensure that a high charging current stays inside the SERVOPACK when
power is OFF.

(a) Main Circuit and Control Power Supply Input

The following shows the connection for the main power supply and the control power supply.

Terminal Symbol Name Functions
L 270 V to 310 VDC
Main circuit plus -
®1or @ terminal 135 to 155 VDC for SGDM-O0OBD/SGDM-OOBDA SERVOPACK with
100 V input
Main circuit minus
© terminal ov
Single-phase 200 to 230 VAC +10%, -15% (50/60 Hz) or 270 to 310 VDC,
without polarity, excluding 6-kW and 7.5-kW control power supply input.
Control power -
L1C, L2C Single-phase 100 to 115 VAC +10%, -15% (50/60 Hz) or 135 to 155 VDC,

supply input terminal X . .
without polarity, for SGDM-OOBD/SGDM-OOBDA SERVOPACK with

100 V input




6.2 Wiring Encoders

(b) Setting Parameters

Parameter Meaning

Not applicable for main circuit DC power supply input: Input the AC power sup-
n.O000O0O .
ply for the terminal L1, L2 or L3.

Applicable for main circuit DC power supply input: Input the DC power supply
n.O0100 between the terminal © and the terminal @ 1, or the terminal © and the termi-
nal @.

* When changing the parameters, turn the power ON again for the necessity of the effective setting.

6.2 Wiring Encoders

The connection cables between encoder and SERVOPACK and wiring pin numbers differ depending on servo-

motor model. Refer to Chapter 5 Specifications and Dimensional Drawings of Cables and Peripheral Devices
for details.

6.2.1 Connecting an Encoder (CN2) and Output Signals from the SERVOPACK
(CN1)

(1) Incremental Encoders

SERVOPACK Host controller
~2 Line receiver
Phase A 33), PAO 2 3 .Phase
Incremental R 3555PA0 S A
encoder
Phase B, 35) PBO 6 5 ,Phasg
1 2 “\_36); /PBO RG 7 B
C (5) | Light blue PS |5 Phase C._ 19) PCO 10 11, Phassg
D (6) ({white/Light byde: /PS ) 6 “A__20); /PCO RO 9 c
Output line-driver SN75ALS194
manufactured by Texas Y’
Instruments or the equivalent.
59) 1
>»PG5V
(2)( Blagk PG) 2 > PGOV 5V
A ov
1JSG
0.33 mm2 ov Smoothing ov
capacitor
J Connector shell |:|7 X
(Shell) Shield wire Connector
@ shell R (terminator): 220 to 470 Q
l C (Decoupling Capacitor) : 0.1 uF

*1 The pin numbers for the connector wiring differ depending on the servomotors.
C, D, H, G : pin number for the SGMGH, SGMSH, SGMDH servomotors.
1,2, 5, 6 : pin number for the SGMAH and SGMPH servomotors.

%2 Z : represents twisted-pair wires. n
.
o

Wiring

6-7
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6 Wiring

6.2.2 Encoder Connector (CN2) Terminal Layout

(2) Absolute Encoders

+5V

oV

SERVOPACK Host controller
f? Line receiver
Phase A . 33 PAO ¢ ) 2 3
Ph
Absolute encoder "_34); /PAO R 1 e
Phase B~ 35 PBO 6 5_>Phase
%1 Light j‘?\‘ CN2 o c 36 /ng R¢ 1(7) B
C (5)(, blue PS aseC. 19), P 1M, pn
D (6)CWhite/Lightbiue /PS ) 6 "A_20) /PCO RO 9 B
Phase S 48 ), PSO ) 16
T 49 7PSO §>
Output line-driver SN75ALS194 0
manufactured by Texas
Instruments or the equivalent.
[CN1|
H (1) Red PG5V, 1 Pcé5 \Y 4 SEN
G (2)(Blackt PGOV,) 2
PGOV L 2/, SG
1) SG
0.33 mm? oV FARRUHA
CN1
T (3| Orange! BAT(+),) 3 21 ) BAT (+) 3
S (4 White/Otgrige BAT(),) 4 22 ) BAT (9 =" Battery
T é:.?é}{‘em D7 B Applicable line receiver: SN75175 manufactured
Shield wire (si)r?enlpector by Texas Instruments or the

@
T

*1 The pin numbers for the connector wiring differ depending on the servomotors.
C,D,H,G,S,T : pin number for the SGMGH, SGMSH, SGMDH servomotors.
1,2, 3, 4,5, 6: pin number for the SGMAH and SGMPH servomotors

%2 Z: : represents twisted-pair wires.
]
T

+*3  When using an absolute encoder, install a battery on the host controller side to

supply power.

6.2.2 Encoder Connector (CN2) Terminal Layout

equivalent corresponding to MC3486.
R (terminator): 220 to 470 Q
C (Decoupling Capacitor) : 0.1 uF

PG power supply PG power supply
1 PG5V 2 PGOV

+5V ov

Batt + Batt -
3 | par s | Batey ™) 4 | Bar |BatevO

(For an absolute encoder) (For an absolute encoder)
5 PS PG serial signal input 6 /PS PG serial signal input

SHELL | Shield -



6.3 Examples of I/O Signal Connections

6.3 Examples of I/0O Signal Connections
6.3.1 Speed Control Mode

SERVOPACK

Speed reference

(£2 to 10V

/rated motor T

speed) V4

4.

External torque

limit/Torque feed

forward T

Y4

<
HALO1 Alarm code output
Max. operating voltage:

ALO2
&—=“r 30VDC
Max. operating current:

&3 20 mADC

(F1tot10V
/rated torque)
PAO
e
« AT (+)\ 21 -34 /PAO
Backup battery 3. o
(28t04.5V) BAT (-)\\ 22 pgo | PG dividing ratio output
Applicable line receiver
f /PBO ¢ SN75175 manufactured
by Texas Instruments or
the equivalent corresponding
L, *5V. SEN\\ 4 PCO to MC3486
SEN signal input 3 sel 2 E /PCO
oV - “ Amount of phase-S rotation
. Serial data output
@ Applicable line receiver
N &O SN75175 manufactured
. exas Instruments or
5 33KQ by T Inst t
+24 V +24VIN\\ 47 :I— the equivalent corresponding
- SG to MC3486
L Lo B2 o
Servo ON . 40 [ |
(Servo ON when ON) ¢ [SON (S10) N-CMP+
=N &——— Speed coincidence detection
P control /P-CON.| 41 i-» [ > ] _ (ON when speed coincides.)
(P control when ON) +— (SI1) I N-CMP
b 1 N n
- S02)
Forward run prohibited P-OT{ 42|(SI2) i" [_ ( /TGON+ :
(Prohibited when OFF) T~ SIZ_, K: S %ﬂm%g‘{ﬁ’e”fmtm cpeed
1 - = ITGON- O 3P
%., [ % exceeds the settings.)
Reverse run prohibited | N-OT{ 43|(sI3) >
(Prohibited when OFF) N (S03) /S-RDY+
Alarm reset 11 [_ 42—» [ SO Sc()a,(lvo rr1eady ogtput
(Reset when ON) ¢—" JALM-RST . 44 |(SI4) - [¥ ¢ [SRDY- (ON when ready)
— -
Forward current limit e /P-cL\\ 45](SI5) ili [_ %ALM*‘
(Limit when ON) 1 o> Servo alarm output
e B o N - nd & (OFF for an alarm)
imi e - 46 (sl %" [_
ﬁ_?%irﬁvehgﬁ%ﬁt) fimit IN-CL b Photocoupler output
Connector Max. operating voltage:
= I shell 30 VDC

O Max. operating current:

FG Connect shield to 50 mADC
connector shell.

()]
£
=
=

*1. i represents twisted-pair wires.

* 2. The time constant for the primary filter is 47 ps.

* 3. Connect a backup battery when using an absolute encoder. When connecting a battery to the host controller,
however, do not connect a backup battery.

* 4. Enabled by the parameter setting.

* 5. Customers must purchase a 24 VDC power supply with double-shielded enclosure.

* 6. Enabled when using the absolute encoder.

Note: The functions allocated to the input signals SIO0 to SI6 and the output signals SO1 to SO3 can be changed by
using the parameters. Refer to 7.3.2 Input Circuit Signal Allocation and 7.3.3 Output Circuit Signal Alloca-
tion.



6 Wiring

6.3.2 Position Control Mode

6.3.2 Position Control Mode

Alarm code output
Max. operating voltage:
30 vDC

Max. operating current:
20 mADC

PG dividing ratio output
Applicable line receiver
SN75175 manufactured
by Texas Instruments or

the equivalent corresponding
to MC3486

Amount of phase-S rotation
Serial data output
Applicable line receiver
SN75175 manufactured
by Texas Instruments or
the equivalent corresponding

1 K& SG to MC3486

)

)

SERVOPACK
%1, 150 Q
PULS /\PULS |7 e ]
[Ph%\s/g/-q [ v
/PULS 8 =
( 150 Q
%,8,\, ANSIGN 11 7 )
[Phas\évB] / [ vz
/SIGN\\ 12 -
Position CLR /\ CLR (
reference [
/CLR
PL1 }
Open- collector PL2
reference —
\  power supply PL3 :
BAT (+)
Backup battery “2.
2.8t04.5V BAT ()
+5\/ SEN
SEN signal input” 2- SG
oV
"
24V spavn a7 33K
Servo ON J"_ [40 ¥= [
(Servo ON when ON) $—" —/SON (S10) " son
1 an
P control X i—» [
(P control when ON) |~ [P-CON 4T SI1) -
T [_
Forward run prohibited P-OT  42{(s12) %* B (S02)
(Prohibited when OFF) N
L Hg ., [_
Reverse run prohibited N-OT \{ 43 [(sI13) i" L
(Prohibited when OFF) N (S03)
— -
Alarm reset JALM-RST X 44 |(S14) i: [ - K:
(Reset when ON) ¢—"ZALM- -
——H7 L o+
Forward current limit /P-CL \ 45](SI5) i“’ [_
(Limit when ON) — SIZ_.K:
7 T -
Reverse current limit _~___IN-CL\\ 46 (SI6) iZ—» »

(Limit when ON)

Connector

— | shell

25 ), ICOIN+

Positioning completed
ON when positioning

(
[COIN-  completes.)

26

27 (¢ [TEON* 160N output
28 (ON at levels above the setting.)

[TGON-
%

29 ), IS-RDY+
< Servo ready output
30 , /S-RDY- (ON when ready)

31 2 ALM+
Servo alarm output
32 ¢ ALM-__ (OFF for an alarm)
Photocoupler output

Max. operating voltage:
30 VDC

*1. i : represents twisted-pair wires.
*2.

however, do not connect a backup battery.

*3.
*4.

Enabled when using the absolute encoder.

J
FG Connect shiel

Max. operating current:
50 mADC

to connector shell.

Connect a backup battery when using an absolute encoder. When connecting a battery to the host controller,

Customers must purchase a 24 VDC power supply with double-shielded enclosure.

Note: The functions allocated to the input signals SIO to SI6 and the output signals SO1 to SO3 can be changed by
using the parameters. Refer to 7.3.2 Input Circuit Signal Allocation and 7.3.3 Output Circuit Signal Alloca-

tion.



6.3 Examples of I/O Signal Connections

6.3.3 Torque Control Mode

SERVOPACK

External speed Ilmlt /\ V- REF\ 5
(xz2to+10V
/rated motor speed

Torque reference /\ T-RER\ 9
(1 to+10V T 10
/rated torque
que) \/

N

#1 Alarm code output

02 Max. operating voltage:
r 30VDC

Max. operating current:

¢ ALO3| 20 mADC

¢ PAO 4
Backup battery 3 BAT(+) E:m H/ PAO
28t04.5V BAT (-)\\ 22 PG dividing ratio output
PBO Applicable line receiver
-36 2 /PBO ¢ SN75175 manufactured
SEN-\ 4 by Texas Instruments or
. 5V the equivalent corresponding
SEN signal input 3. s\ 2 PCO | toMC3486
ov _20% IPCO
# Amount of phase-S rotation
6. - PSO Serial data output
49 ), IPSO Applicable line receiver
*g 3 < SN75175 manufactured
- 3.3kQ by Texas Instruments or
+j4_v +24VING 47 1= . sG the equivalent corresponding
1 v &=~ to MC3486
Servo ON _~ /S-ON\ 40(SI0) =

(Servo ON when ON)

— 1 N - N 25 & Speed limit output
P control /P-CO 41)(si1 - #.; [ NLT- (ON when the motor’s )
(P control when ON) S N (S11) - % running speed is limited.) 4
A T
Forward run prohibited P-OT\{ 42(SI2) TN (502) [TGON+ TGON output
(Prohibited when OFF) N TGon. (ONatlevels above the setting.)
b 43 <
Reverse run prohibited N-OT. (SI3) L
(Prohibited when OFF) \| (SO3)
- - 29 ), IS-RDY+
Alarm reset = > [ < Servo ready output
(Reset when ON) §— LALM-RSTy\ 44 {(S14) - |¥>K_| 30 ), /s-RDY- (ON when ready)

"

31

Forward current limit /P-CL\\ 45 |(SI5)
(Limit when ON) —

ALM+
% Servo alarm output
ALM-  (OFF for an alarm)
AL

W

—mJ—mJ—mJ—nﬂEh—neJ—neJ
ey eyl ey L) Ll ) ey
_'Q_

W
I_?'T.l

Reverse current limit S IN-CL\\ 46 (S16)

Photocoupler output
(Limit when ON) b y

Max. operating voltage:

L Connector 30 VDC
=5 shell Max. operating current:
50 mADC

FG Connect shield to
connector shell.

*1. i : represents twisted-pair wires.

* 2. The time constant for the primary filter is 47 us.

* 3. Connect a backup battery when using an absolute encoder. When connecting a battery to the host controller,
however, do not connect a backup battery.

()]
£
=
=

* 4. Enabled by the parameter setting.

* 5. Customers must purchase a 24 VDC power supply with double-shielded enclosure.

* 6. Enabled when using the absolute encoder.

Note: The functions allocated to the input signals SI0 to SI6 and the output signals SO1 to SO3 can be changed by
using the parameters. Refer to 7.3.2 Input Circuit Signal Allocation and 7.3.3 Output Circuit Signal Alloca-
tion.
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6 Wiring

6.3.4 1/O Signal Connector (CN1) Terminal Layout

6.3.4 1/0 Signal Connector (CN1) Terminal Layout

The following diagram shows the terminal layout and the signals that are preset before shipping.

. Connect the shield of the I/O signal cable to the connector shell.

Connect to the FG (frame ground) at the SERVOPACK-end connector.

Refer to 7.3.2 Input Circuit Signal Allocation and 7.3.3 Output Circuit Signal Allocation.

* Input signals: /S-ON, /P-CON, P-OT, N-OT, /ALM-RST, /P-CL, and /N-CL

* Output signals: /TGON, /S-RDY, and /V-CMP (/COIN)
* The above output signals can be changed to /CLT, /VLT, /BK, /WARN, and /NEAR.

Pin Signal
Num- Ngme Function Sooed comal
ber g ) peed coinci-
1| SG GND 26 é}égl\l{fp-) dence detec-
i io- tion output
2 |sG GND 27| /TGoN+ | Running sig P
Open-collec- nal output Runnin
3| PL1 tor reference 28 | /TGON- . &
4 SEN signal power supply Servo read signal output
SEN | 25788 29| /S-RDY+ Y
mput output
5 | V-REF Speeq refer- 30| /S-RDY- Servo ready
6 ence mput S ) output
SG GND 31| ALM+ ervo atarm
output
7 | puLs Refer(?nce _ 32| ALM- Servo alarm
8 Ref: pulse input PG dividing output
/PULS clerence 33 [ PAO pulse output i
pulse input T " Phase A PG dividing
9 | T-REF orque reter- il 34| /PAO pulse output
10 ence mnput PG dividing Phase A
SG GND 35| PBO pulse output —
Ref Phase B PG dividing
11 [ SIGN elerence 36 | /PBO pulse output
12 Reference sign input Alarm code Phase B
/SIGN | S9F 37| ALOI
sign input Open-collec- output Alarm code
13| PL2 tor reference 38| ALO2
14 power supply Alarm code output
/CLR Clear input 39| ALO3
output S ON
15| CLR Clear input 40| /S-ON Servo
16 p trol nput
- - 41| /p-cON | Comro
mput
171 _ _ 2| poT Forward run
Open-collec- Reverse run prohibit input
18 PL3 tor reference oG did 43| N-OT prohibit input
power supply viding /ALM- Alarm reset
19| PCO pulse output 44 RST it
20 PG dividing Phase C F Omarf pu
Phase C .
21| BAT(+) | Battery () input 46| NooL | oXtemal
") torque limit
+ i input
BAT (-) | Battery (-) 47 24V External input p
IN power supply
23| - _ 48| pso Rhase-S
24 Phase.S signal output
B B Speed coinci 491 /pSO sigii?output
25 | V-OMPE | e detee. o - _
(com+) | ©
tion output
Note: 1. Do not use unused terminals for relays.

. The functions allocated to the following input and output signals can be changed by using the parameters.




6.3 Examples of I/O Signal Connections

6.3.5 1/0 Signal (CN1) Names and Functions
(1) Input Signals

Signal Name Pin No. Function Refer-
ence
/S-ON 40 Servo ON: Turns ON the servomotor when the gate block in the inverter is released. 8.3.1
Function selected by parameter. -
Proportional control Switches the speed control loop from PI (proportional/ 944
reference integral) to P (proportional) control when ON. o
Direction reference Wlth t.he internally set speed selection: Switch the rotation 882
direction.
Position <> speed
/P-CON 41 Control mode » Enabl | mode switchi 8.10.1
switching Position <> torque nables control mode switching. 8.10.2
Torque <> speed
Zero-clamp reference Speed .control with zero-clamp function: Reference 856
speed is zero when ON.
Reference pulse block Posﬁlgn control with reference pulse stop: Stops reference 8.6.7
pulse input when ON.
Forward run
Common | P-OT 42 prohibited Overtravel prohibited: Stops servomotor when movable part 833
N-OT 43 Reverse run travels beyond the allowable range of motion. -
prohibited
Function selected by parameter. -
Forward external
t limit ON
/P-CL 45 orque Hmt Current limit function enabled when ON. 8.9.2
Reverse external
/N-CL 46 L
torque limit ON
Internal speed With the internally set speed selection: Switches the 88
switching internal speed settings. '
/ALM-RST 44 Alarm reset: Releases the servo alarm state. 8.11.1
Control power supply input for sequence signals: Users must provide the +24 V
+24VIN 47 power supply. 6.3.6
Allowable voltage fluctuation range: 11 to 25 V
SEN 4(2) Initial data request signal when using an absolute encoder. 8.4.1
BAT (+) 21 Connecting pin for the absolute encoder backup battery. 84.1
BAT (-) 22 Do not connect when a battery is connected to the host controller. 6.2
- ot -
Speed V-REE 5(6) Spegd refergnce speed input: +2 to +10 V/rated motor speed (Input gain can be 852
modified using a parameter.)
)
i c+lto+ i i £
Torque T.REF 9.(10) To_rque reference input: £1 to £10 V/rated motor torque (Input gain can be modified 872 £
using a parameter.) =
PULS 7 Ref Ise input Input mode is set from the following pulses.
/PULS 8 A ¢ 1e.ren§e. pulse :;pu « Sign + pulse string 8.6.1
SIGN 1 or linedriverandopen | |~y pulse -6.
/SIGN 12 collector . . )
» Two-phase pulse (90° phase differential)

Position [ CLR 15 Positional error pulse clear input: Clears the positional error pulse during position 2.6.1
/CLR 14 control. o
PLA1 3 . . .

PL2 13 +12 V pull-up power is supplied when PULS, SIGN, and CLR reference signals are 63.6
PL3 18 open-collector outputs (+12 V power supply is built into the SERVOPACK).

Note: 1. Pin numbers in parentheses () indicate signal grounds.
2. The functions allocated to /S-ON, /P-CON. P-OT, N-OT, /ALM-RST, /P-CL, and /N-CL input signals can
be changed by using the parameters. Refer to 7.3.2 Input Circuit Signal Allocation.
3. The voltage input range for speed and torque references is a maximum of £12 V.
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6.3.5 1/0O Signal (CN1) Names and Functions

(2) Output Signals
Signal Name Pin No. Function Reference
ALM+ 31
: i 8.11.1
ALM- 32 Servo alarm: Turns OFF when an error is detected.
Detection during servomotor rotation: Detects when the servomotor is rotating
/TGON+ 27 . . . . 8113
TGON- 28 at a speed higher than the motor speed setting. Detection speed can be set by using A1,
the parameters.
/S-RDY+ 29 Servo ready: ON if there is no servo alarm when the control/main circuit power 8114
/S-RDY- 30 supply is turned ON. o
PAO 33 (1) .
/PAO 34 Phase-A signal Converted two-phase pulse (phases A and B) encoder output
signal and zero-point pulse (phase C) signal: RS-422 or the
PBO 35 . . 6.2
Common /PBO 36 Phase-B signal equivalent 63.1
500 T (Proper line receiver is SN75175 manufactured by Texas 8.4.6
_C si Instruments or the equivalent corresponding to MC3486. o
JPCO 20 Phase-C signal q P g ) 5.7
PSO 48 Phase-S sienal With an absolute encoder: Outputs serial data corresponding
/PSO 49 & to the number of revolutions (RS-422 or the equivalent)
ALO1 37 ) .
ALO2 38 Alarm code output: Outputs 3-bit alarm codes. 3111
ALO3 39 (1) Open-collector: 30 V and 20 mA rating maximum
FG Shell Connected to frame ground if the shield wire of the I/O signal cable is connected _
to the connector shell.
Speed N-CMP+ 25 Speed coincidence (output in Speed Control Mode): Detects whether the motor 858
P N-CMP- 26 speed is within the setting range and if it matches the reference speed value. -
Positioning completed (output in Position Control Mode): Turns ON when the
Position /COIN+ 25 number of positional error pulses reaches the value set. The setting is the number of 865
/COIN- 26 positional error pulses set in reference units (input pulse units defined by the elec- o
tronic gear).
8.3.4
;\?II::I'I- Reserved terminals 866
IBK 3 The functions allocated to /TGON, /S-RDY, and /V-CMP (/COIN) can be changed by 8.7. 4
/WARN using the parameters. /CLT, /VLT, /BK, /WARN, and /NEAR signals can also be 8.9. 5
INEAR changed. 8112
Reserved
16
17 .
_ 3 Terminals not used 3
24 Do not connect relays to these terminals.
50

Note: 1. Pin numbers in parentheses () indicate signal grounds.

2. The functions allocated to /TGON, /S-RDY, and /V-CMP (/COIN) can be changed by using the parameters.
/CLT, /VLT, /BK, /WARN, and /NEAR signals can also be changed. Refer to 7.3.3 Output Circuit Signal
Allocation.




6.3 Examples of I/O Signal Connections

6.3.6 Interface Circuit
This section shows examples of SERVOPACK 1/O signal connection to the host controller.

(1) Interface for Reference Input Circuits
(a) Analog Input Circuit

CNI1 connector terminals, 5-6: Speed reference input and 9-10: Torque reference input are explained below.
Analog signals are either speed or torque reference signals at the impedance below.

» Reference speed input: About 14 kQ

» Reference torque input: About 14 kQ

The maximum allowable voltages for input signals is +12 V.

Analog Voltage Input Circuit Analog Voltage Input Circuit (D/A)

SERVOPACK SERVOPACK

1.8 kQ (1/2 W)min. Host controller
3 V-REF or V-REF or
12V 25HP-10B [|ee? T-REF T-REF
2 kQ D/A
1 sG About 14 kQ SG About 14 kQ
oV oV

(b) Position Reference Input Circuit
CNI1 connector terminals, 7-8: Reference pulse input, 11-12: Reference code input and 15-14: Clear input are

explained below.
An output circuit for the reference pulse and position error pulse clear signal at the host controller can be either

line-driver or open-collector outputs. The following shows by type.

Line-driver Output Circuit

Host controller SERVOPACK
150 Q 4.7 kQ
Y LT —
N —>

Applicable line driver 7 Vi Ij v= [i
SN75174 manufactured A
by Texas Instruments $
or the equivalent

2.8V < (Hlevel)- (Llevel)<3.7V

. Open-collector Output, Example 2:

Open-collector Output, Example 1: Using 12-V Power Supply Built into SERVOPACK,
Power Supply Provided by User :

Non-insulated Input =)
Host controller SERVOPACK é

ﬁ ;::c Host controller SERVOPACK

i, 150 Q 4.7 kQ PL1, PL2, PL3 terminals
>— 1 * /
1.0 kQ +12V

~ E] ve [ ::[i
gTM 47 About
v | 9mA i q] VA ::[i

VF=15t01.8V
Use the examples below to set pull-up resistor R1 so the input ‘[< [ SG
current, i, falls between 7 mA and 15 mA.
e 1.5 V max. %
Application Examples when ON oV

R1=22kQwitha |R1=1kQwitha R1=180Qwith a
Vecof 24 VE5%  |vec of 12V £5% Vee of 5V 5%
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6.3.6 Interface Circuit

(2) Sequence Input Circuit Interface

CNI1 connector terminals 40 to 47 is explained below.

The sequence input circuit interface connects through a relay or open-collector transistor circuit. Select a low-
current relay otherwise a faulty contact will result.

Relay Circuit Example Open-collector Circuit Example
SERVOPACK SERVOPACK
24 VDC +24VIN 3:3 KQ

3.3 kQ R — —

24 VDC +24VIN — _ L N

¥3 K P son, et T
- - —

[ /S-ON, etc. Ul | L y 5/SON.etc.  —

Note: The 24 VDC external power supply capacity must be 50 mA minimum.

INFO For SEN input signal circuit, refer to 8.4 Absolute Encoders.

(3) Sink Circuit and Source Circuit

The SERVOPACK s 1/O circuit uses a bidirectional photocoupler. Select either the sink circuit or the source cir-
cuit according to the specifications required for each machine.

Sink Circuit Source Circuit
24V 24\
+ - SERVOPACK input + - SERVOPACK input
] Y ZF»K | Uy 2|3+K

L ﬁ = K: N ﬁ - K:

(4) Output Circuit Interface
There are three types of SERVOPACK output circuits:

(a) Line Driver Output Circuit

CN1 connector terminals, 33-34: phase-A signal, 35-36: phase-B signal and 19-20: phase-C signal are
explained below.

Encoder serial data converted to two-phase (phases A and B) pulse output signals (PAO, /PAO, PBO, /PBO),
zero-point pulse signals (PCO, /PCO), and the amount of phase-S rotation signal are output via line-driver
output circuits. Normally, the SERVOPACK uses this output circuit in speed control to comprise the position
control system at the host controller. Connect the line-driver output circuit through a line receiver circuit at
the host controller.
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(b) Open-collector Output Circuit

CNI1 connector terminals 37 to 39: Alarm code output are explained below.

Alarm code signals (ALO1, ALO2, ALO3) are output from open-collector transistor output circuits. Connect
an open-collector output circuit through a photocoupler, relay circuit, or line receiver circuit.

Relay Circuit Example

Photocoupler Circuit Example
SERVOPACK 515,12 Vbe SERVOPACK
Photocoupler 51024 VDC
Relay
—0

4 1
v 7 ¥

hS o’
ov J oV o
A

Line Receiver Circuit Example

SERVOPACK 51012 VDG

SRR N

2
oV _T ov

4]

Note: The maximum allowable voltage and current capacities for open-collector output circuits are as

follows:
» Voltage: 30 VDC
e Current: 20 mA DC

(c) Photocoupler Output Circuit
Photocoupler output circuits are used for servo alarm (ALM), servo ready (/S-RDY), and other sequence out-

put signal circuits. Connect a photocoupler output circuit through a relay circuit or line receiver circuit.

Relay Circuit Example Line Receiver Circuit Example

SERVOPACK
5to 24 VDC Relay SERVOPACK 51012 VDG
.
- o
T — : _O"> £
v v K e §
_I:ﬁ ) _L by
oV

o I

Note: The maximum allowable voltage and current capacities for photocoupler output circuits are as

follows:
* Voltage: 30 VDC
* Current: 50 mA DC
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6.4.1 Wiring Precautions

6.4 Others

6.4.1 Wiring Precautions

To ensure safe and stable operation, always observe the following wiring precautions.

IMPORTANT

. For wiring for reference inputs and encoders, use the specified cables. Refer to Chapter 5 Specifications

and Dimensional Drawings of Cables and Peripheral Devices for details.
Use cables as short as possible.

. For a ground wire, use as thick a cable as possible (2.0 mm? or thicker).

* At least class-3 ground (100 Q max.) is recommended.
* Ground to one point only.
* If the servomotor is insulated from the machine, ground the servomotor directly.

. Do not bend or apply tension to cables.

The conductor of a signal cable is very thin (0.2 to 0.3 mm), so handle the cables carefully.

. Use a noise filter to prevent noise interference.

(For details, refer to 6.4.2 Wiring for Noise Control.)
« If the equipment is to be used near private houses or may receive noise interference, install a noise filter
on the input side of the power supply line.

» Because the SERVOPACK is designed as an industrial device, it provides no mechanism to prevent
noise interference.

. To prevent malfunction due to noise, take the following actions:

« Position the input reference device and noise filter as close to the SERVOPACK as possible.

» Always install a surge absorber in the relay, solenoid and magnetic contactor coils.

» The distance between a power line (such as a power supply line or servomotor cable) and a signal line
must be at least 300 mm. Do not put the power and signal lines in the same duct or bundle them together.

* Do not share the power supply with an electric welder or electrical discharge machine. When the SER-
VOPACK is placed near a high-frequency generator, install a noise filter on the input side of the power
supply line.

. Use a molded-case circuit breaker (QF) or fuse to protect the power supply line from high voltage.

» The SERVOPACK connects directly to a commercial power supply without a transformer, so always use
a QF or fuse to protect the SERVOPACK from accidental high voltage.

. The SERVOPACKSs do not have built-in ground protection circuits. To configure a safer system, install an

earth leakage breaker for protection against overloads and short-circuiting, or install an earth leakage
breaker combined with a wiring circuit breaker for ground protection.
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6.4.2 Wiring for Noise Control
(1) Wiring Example

The SERVOPACK uses high-speed switching elements in the main circuit. It may receive “switching noise”
from these high-speed switching elements if the processing of wiring or grounding around the SERVOPACK is
not appropriate. To prevent this, always wire and ground the SERVOPACK correctly.

The SGDM SERVOPACK has a built-in microprocessor (CPU), so protect it from external noise as much as pos-
sible by installing a noise filter in the appropriate place.

The following is an example of wiring for noise control.

SERVOPACK
Noise filter *3
— ,-~, Servomotor

VTN

200 VAC (FG),

o

\-

2

3.5mm
min.*1

i_
|
|
A

I

e Operation relay || min. |

sequence \
¢ - - —-—-. @ Signal generation

circuit (provided by |

<\ customer) i

I

I

I

I

I

|
|
|
i > e
|
|

¢1--——-——r-

*3 *2 J
| N
§ AVR
I% / 1LF (Ground) 3.5mm?2

min.

v v

,J7 ;7_ /)7 2 mm? min.
(Casing) Y (Casing)  (Casing) 3.5mm2 min.

2

Wires of 3.5 mm

| ermeet (g — _ |
(Ground plate)

L Ground: Ground to an independent ground
~ (atleast class-3 grounding (100 © max).)

*1 For ground wires connected to the casing, use a thick wire with a thickness of
at least 3.5 mm? (preferably, plain stitch copper wire)

¥2 ZZ: represents twisted-pair wires.

*3 When using a noise filter, follow the precautions in 6.4.2 Wiring for Noise Control
(3) Using Noise Filter.

(2) Correct Grounding
(a) Grounding the Motor Frame

()]
£
=
=

Always connect servomotor frame terminal FG to the SERVOPACK ground terminal @ . Also be sure to
ground the ground terminal @ .

If the servomotor is grounded via the machine, a switching noise current will flow from the SERVOPACK
power unit through servomotor stray capacitance. The above grounding is required to prevent the adverse
effects of switching noise.

(b) Noise on the Reference Input Line
If the reference input line receives noise, ground the 0 V line (SG) of the reference input line. If the main cir-
cuit wiring for the motor is accommodated in a metal conduit, ground the conduit and its junction box.

For all grounding, ground at one point only.
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6.4.2 Wiring for Noise Control

(3) Using Noise Filters

Use an inhibit type noise filter to prevent noise from the power supply line. The following table lists recom-
mended noise filters for each SERVOPACK model.

Install a noise filter on the power supply line for peripheral equipment as necessary.

SERVOPACK Model Recommended Noise Filters
Voltage —
SGDM- Model Specifications Manufacturer
. A3BD to -01BD .
1S(|)rz)g{7-phase A3BDA to -01BDA FN2070-6/07 VAC Single-phase 250 VAC, 6A
02BD, 02BDA FN2070-10/07 VAC Single-phase 250 VAC, 10A
. A3AD to -02AD .
Single-phase A3ADA 10 -02ADA FN2070-6/07 VAC Single-phase 250 VAC, 6A
200V - Schaffner
04AD, 04ADA FN2070-10/07 VAC Single-phase 250 VAC, 10A
05AD, 05ADA FN258L-7/07 VAC Three-phase 480 VAC, 7A
08AD to -20AD
0SADA to0 20ADA FN258L-16/07 VAC Three-phase 480 VAC, 16A
Three-phase 30AD, 30ADA FN258L-30/07 VAC Three-phase 480 VAC, 30A
200V 50ADA, 60ADA FMAC-0934-5010 | VAC Three-phase 440 VAC, 50A | Schurter
(formerly
75ADA FMAC-0953-6410 | VAC Three-phase 440 VAC, 64A Timonta AG)
1AADA, 1IEADA FS5559-150-35 VAC Three-phase 480 VAC, 150A | Schaftner

B Noise Filter for Brake Power Supplies
If the SERVOPACK has the holding brake less than 400 W, use the following model for the brake power sup-
ply input.
Noise filter model: FN2070-6/07 (Manufactured by SCHAFFNER)

B Precautions when using noise filter

IMPORTANT

Always observe the following installation and wiring instructions. Incorrect use of a noise filter halves its ben-
efits.
1. Do not put the input and output lines in the same duct or bundle them together.

Incorrect Correct

— L Noise

filter
Box

“7 Noise ] ‘ Noise [P

71 filter filter
/77 T /77
Box 1T Box

Separate these circuits
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2. Separate the noise filter ground wire from the output lines.
Do not accommodate the noise filter ground wire, output lines, and other signal lines in the same duct or
bundle them together.

Incorrect Correct
Noise T— Noise A
—— filter filter
The ground wire P
<EED = can be close to
BEl input lines.

[

<:E A
4

/7 /77
Box Box

3. Connect the noise filter ground wire directly to the ground plate.

Do not connect the noise filter ground wire to other ground wires.

Incorrect Correct
- -
T& N0|se — T& N0|se — >
— filter | 5 — filter |
SERVOPACK ~ SERVOPACK SERVOPACK  SERVOPACK|

=
&) Q LD

2

ground wire IR(')‘;‘; and
/77 /7
Box Box

4. When grounding a noise filter inside a unit:
If a noise filter is located inside a unit, connect the noise filter ground wire and the ground wires from other
devices inside the unit to the ground plate for the unit first, then ground these wires.

: S
Unit g’
SERVOPACK £
L Noise
. — filter n
SERVOPACK

Ground J_—: 57
Box
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6.4.3 Installation Conditions of EMC Directives

6.4.3 Installation Conditions of EMC Directives

To adapt a combination of a SGMIOH servomotor and a SGDM SERVOPACK to EMC Directives (EN55011
group 1 class A and EN61000-6-2), the following conditions must be satisfied.

(1) EMC Installation Conditions

This section describes the installation conditions that satisfy EMC guidelines for each model of the SGDM SER-
VOPACK. The conditions required for the standard type (base mounted) of SERVOPACK are described. Refer
to this section for other SERVOPACK models such as the rack mounted types as well.

This section describes the EMC installation conditions satisfied in test conditions prepared by Yaskawa. The
actual EMC level may differ depending on the actual system’s configuration, wiring, and other conditions.

(a) Single-phase 100 V/200 V

SGDM-A3BD to -02BD, SGDM-A3BDA to 02BDA (Single-phase 100 VAC, 30 to 200 W)
SGDM-A3AD to -04AD, SGDM-A3ADA to 04ADA (Single-phase 200 VAC, 30 to 400 W)

Ground Plate / Shield Box

Noise Brake power
filter supply
SERVOPACK —
o .I
Power Supply o UV, w o % Brake
Noise * o S U
Single-phase ® E filter L1,L2"° @ O 5 (&} .
100 VAC or 200 VAC O — ervo-
L1C, L2C motor
=3 o
g EH S Encoder

! o > D CN2
Approx. 2 m - CN1
PE ) "
Core A PE
P pprox{5 m

@

A4

Host controller

Symbol Cable Name Specifications
® I/O Signals cable Shield cable
@ Servomotor cable Shield cable
©) Encoder cable Shield cable
® AC Line cable Shield cable
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(b) Three-phase 200 V
SGDM-05AD (SGDM-05ADA) to -1EADA (Three-phase 200 VAC, 500 W to 15.0 kW)
Ground Plate / Shield Box

Brake power
supply
SERVOPACK —
Power Suppl o] LW T E - reke
ower Supply Noise — 5 54 o
Three-phase c_Eu filter L1,L2,L3 @ 3° >
200 VAC ) © L1C. L2C — Servo-
' motor
@ el ¢
O CN2 [l G o ot 3 Encoder
& biglic
< > CN1
PE Approx. 2 m
Core Approx. 5 m PE

@

Host controller

Symbol Cable Name Specifications
@® I/O Signals cable Shield cable
@ Servomotor cable Shield cable
© Encoder cable Shield cable
O] AC Line cable Shield cable

(2) Cable Core and Cable Clamp
(a) Attaching the Ferrite Core

The diagram shows two turns in the cable.

The table shows the cable and the position where the ferrite core is attached. 2
Cable Cable Name Mounting Position of the Core =
«—
1/O signals cable Near the host controller and the SERVOPACK.
Motor cable Near the SERVOPACK and the servomotor.
Ferrite core Encoder cable Near the SERVOPACK and the servomotor.
(b) Recommended Ferrite-core
Cable Name Ferrite Core Model Manufacturer
I/0 signals cable
Encoder cable ESD-SR-25 Tokin. Corp.
400 W or less
Motor cable
500 W or more PC40T96 X 20 X 70 TDK
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6.4.4 Installation Conditions of UL Standards

(c) Fixing the Cable
Fix and ground the cable shield using a piece of conductive metal.
* Example of Cable Clamp

4 )

Cable
Host controller side

[[j T G] /

l Ground plate Cable

Shield (cable sheath stripped)

©)— Fix and ground the cable shield

\ using a piece of conductive metal.

Remove paint on mounting surface.

- /

(d) Shield Box

A shield box, which is a closed metallic enclosure, should be used for shielding magnetic interference. The
structure of the box should allow the main body, door, and cooling unit to be attached to the ground. The box
opening should be as small as possible.

6.4.4 Installation Conditions of UL Standards

To adapt the following SERVOPACKSs to UL Standards, use a corresponding terminal kit for cables to connect
the terminals described in the table below.

SERVOPACK Model Connection Terminals Terminal Kit Model
SGDM-50ADA (-R) JZSP-CKT75
SGDM-60ADA (-P) L1,L2,L3 JZSP-CKT75
SGDM-75ADA (-P) (Main circuit power supply input) JZSP-CKT75
SGDM-1AADA (-P) U, V, W (Motor Output) JZSP-CKT75
SGDM-1EADA (-P) JZSP-CKTIE

B Main Circuit Wiring
1. SGDM SERVOPACKSs are suitable under the following conditions.
* With 200 V class: Less than 5000 A,

» With 400 V class: Less than 5000 A,

2. SERVOPACKSs must be used with UL-listed fuses or circuit breakers, in accordance with the National
Electrical Code (NEC).

3. Use 75°C heat-resistant copper wires or an equivalent.

IMPORTANT

240 V maximum.

ms> 480 V maximum.
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6.4.5 Using More Than One SERVOPACK

The following diagram is an example of the wiring when more than one SERVOPACK is used.

Connect the alarm output (ALM) terminals for the three SERVOPACKSs in series to enable alarm detection relay
IRY to operate.

When the alarm occurs, the ALM output signal transistor is turned OFF.

Multiple servos can share a single molded-case circuit breaker (QF) or noise filter. Always select a QF or noise
filter that has enough capacity for the total power capacity (load conditions) of those servos. For details, refer to
2.5.2 Molded-case Circuit Breaker and Fuse Capacity.

Power supply

RS T
[ | |
J< J< J{ Power
=N QF Power ON
OFF m
1RY 1KM
S0 T !
Noise 1jKM ﬁ
L1 filter SA
1KM
/ Servomotor
L~
SERVOPACK
L1C 1 M
L2c
+24V
1Ry CN1
31 ALme+ .
32 ALM- :{_
Servomotor
1 M
CN1
31_ALM+ .
32 ALM- ] :{_
o)
£
Servomotor ‘§=
- SERVOPACK
L1C { M
L2c
CN1
31 ALM+ .
32 am- § :{_
gyov

Note: Wire the system, so that the phase-S power supply will be the ground phase.
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6.4.6 Extending Encoder Cables

6.4.6 Extending Encoder Cables

Standard encoder cables have a maximum length of 20 m. If a longer cable is required, prepare an extension
cable as described below. The maximum allowable cable length is 50 m.

(1) Specifications for User-modified Cables

Application Fixed Type
Cable type* JZsp-cMP19-00
Cable length 50 m max.
UL20276 (Max. surrounding air temperature: 80°C)
AWG16 X 2C + AWG26 X 2P

AWG16 (1.31 mm?)
Insulation covered dimensions: ¢ 2.0

AWG26 (0.13 mm?)
Insulation covered dimensions: ¢ 0.91 mm
Finished Dimensions ¢ 6.8 mm

Basic Specifications

. . ]
Internal Configuration and @

Lead Color

Oran
Whl?e Li ht b\ue

Yaskawa Standards
Specifications Cable length: 30 m, 40 m, 50 m
(Standard Length)

* Specify the cable length in OO of cable type designation.
(Example) JZSP-CMP19-30 (30 m)
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(2) Connectors and Connector kits for User-modified Encoder Cables

Name Type Specifications Reference
SGMAH
SGMPH i
ffni\égtgfgre”d SGMGH JZSP-CMP9-1 il g 5.5.1
SGMSH o
SGMDH
SGMAH 543
i JZSP-CMP9-2 I 545
5.5.1
L-shaped plug
. 5.4.4
MS3108B20-29S 550
For standard 544
environment | MS3106B20-29S*! 5.5.2
o 544
MS3057-12A 559
Servomotor end e
connector kit SGMGH
SGMSH
SGMDH JA06A-20-29S-J1-EB*2 552
JA08A-20-29S-J1-EB*? 55.2
For IP67
specification ey
JL04-2022CKE (09)*
Cable diameter ¢6.5 to ¢9.5 Cable clamp
2
JL04-2022CKE (12) 552
Cable diameter ¢9.5 to ¢13 %
JL04-2022CKE (14)*2
Cable diameter $12.9 to $15.9
50 m max.
Cables JZSP-CMP19-01 ‘:@T 5.5.1

Wiring

Hﬁﬁ

Maximum length: 50 m

I~ g

|4

* 1. Contact DDK Ltd.
* 2. Contact Japan Aviation Electronics Industry, Ltd.
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6.4.7 Operating Conditions on 400-V Power Supply Voltage

6.4.7 Operating Conditions on 400-V Power Supply Voltage

/A CAUTION

» Do not connect the SERVOPACK for 100 V and 200 V directly to a voltage of 400 V.

The SERVOPACK will be destroyed.

» Control the AC power supply ON and OFF sequence at the primary side of voltage conversion transfer.
Voltage conversion transfer inductance will cause a surge voltage if the power is turned ON and OFF at the secondary,
damaging the SERVOPACK.

There are four types of SGDM SERVOPACKSs, for the power supply voltages: Single-phase 100 VAC, single-
phase 200 VAC, and three-phase 200 VAC. When using the SERVOPACK for 100 V or 200 V with the three-
phase 400-VAC class (380 to 480 V), prepare the following voltage conversion transformers (single-phase or
three-phase)

Primary Voltage Secondary Voltage
380 to 480 VAC - 200 VAC
380 to 480 VAC - 100 VAC
When selecting a voltage conversion transformer, refer to the capacities shown in the following table.
Voltage SERVOPACK Model Voltage Capacity per Current Capacity of Circuit
SGDM- SERVOPACK * (kVA) Breaker or Fuse (Arys)
A3BD, A3BDA 0.15
Single-phase A5BD, ASBDA 0.25 4
100V 01BD, 01BDA 0.40
02BD, 02BDA 0.60 6
A3AD, A3ADA 0.20
Single-phase ASAD, ASADA 0.25 4
200 VV 01AD, 01ADA 0.40
02AD, 02ADA 0.75
04AD, 04ADA 1.2 8
05AD, 05ADA 1.4
0SAD, 0S8ADA 1.9
10AD, 10ADA 23 !
15AD, 15ADA 3.2 10
™ h 20AD, 20ADA 4.3 13
20663 phase 30AD, 30ADA 5.9 17
S0ADA 7.5 28
60ADA 12.5 32
75ADA 15.5 41
1AADA 22.7 60
1EADA 30.9 81

* This is the net value at the rated load.

Voltage conversion SERVOPACK
transformer

T

Single-phase 1KM

R 100 or 200 VAC

[@E]e)]
o

:
1
3
ki
O

1KM

=
oo
oo
ig
[1fe]
0o

@ :

Magnetic contactor for
power supply ON and OFF

Single-phase Power Supply Connection Example
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6.4.8 DC Reactor for Harmonic Suppression
(1) Reactor Types

The SERVOPACK has the DC reactor connection terminals for power supply harmonic suppression. However,
SERVOPACKSs with capacities of 6 kW or more do not have these terminals. The type of DC reactor to be con-
nected differs depending on the SERVOPACK capacity. Refer to the following table.

Applicable SERVOPACK Model DC Reactor Reactor Specifications
SGDM- Model Inductance (mH) | Rated Current (A)
A3BD, A3BDA
Single-phase | A5BD, ASBDA
100 V 01BD, 01BDA X5063 10.0 1.8
02BD, 02BDA X5062 4.7 35
A3AD, A3ADA
. ASAD, ASADA - B B
26’59{/9"’“339 01AD, OTADA X5071 0.0 0.85
02AD, 02ADA X5070 20.0 1.65
04AD, 04ADA X5069 10.0 33
05AD, 05ADA
03AD, 0SADA X5061 2.0 4.8
Threeon 10AD, 10ADA
ree-pnase
200 V P I5AD, 15ADA X5060 1.5 8.8
20AD, 20ADA
30AD, 30ADA X5059 1.0 14.0
50ADA X5068 0.47 26.8

Note: Select a proper DC reactor for the input current to the SERVOPACK.
Refer to 2.5.2 Molded-case Circuit Breaker and Fuse Capacity for input current to each
SERVOPACK. For the kind of reactor, refer to 5.8.74 DC Reactor for Harmonic Suppression.

(2) Connecting a Reactor

Connect a DC reactor as shown in the following diagram. The DC reactor is connected in series to the rectifier
circuit’s output side.

DC Reactor
Three-phase input
DC reactor SERVOPACK
I~ ®1
®2 g
§

Note: 1. The SERVOPACK @ 1 and @ 2 terminals for the DC reactor are short-circuited before shipment.
Remove the lead wire between these two terminals and connect the DC reactor with SERVOPACK.
2. DC reactor is an option (Provided by customer).
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6.5.1 Regenerative Power and Regenerative Resistance

6.5 Connecting Regenerative Resistors

6.5.1 Regenerative Power and Regenerative Resistance

The rotational energy of driven machine such as servomotor is returned to the SERVOPACK. This is called
regenerative power. The regenerative power is absorbed by charging the smoothing capacitor, but when the
power exceeds the capacitor’s chargeable energy, the regenerative power is further consumed by the regenerative
resistor.

The servomotor is driven in regeneration state in the following circumstances:

* While decelerating to a stop during acceleration and deceleration operation.
 Continuous falling operation on the vertical axis.
* During continuous operation with the servomotor rotated from the load side (negative load).
The SERVOPACKSs with a capacity of the single-phase 200 V with 30 to 400 W or 100 V with 30 to 200 W do

not have built-in regenerative resistors. If the operation exceeds the rotating speed specifications shown in the
4.5.3 Load Moment of Inertia, connect an external regenerative resistor.

6.5.2 Connecting External Regenerative Resistors

(1) Necessity of External Regenerative Resistors

Necessity of

SERVOP.ACK External Regen- Explanation
Capacity ; .
erative Resistors
No built-in regenerative resistor is provided, however, normally an external
400 W or less Not Required regenerative resistor is not required.

Install external regenerative resistors when the smoothing capacitor in SER-
VOPACK cannot process all the regenerative power.

A built-in regenerative resistor is provided as standard. Install external regen-
500 W to 5.0 kW Not Required erative resistors when the built-in regenerative resistor cannot process all the
regenerative power.

No built-in regenerative resistor is provided, so the external regenerative
6.0 to 15.0 kW Required resistor is required. If the external regenerative resistor is not connected with
the SERVOPACK, the alarm30 is detected as a regeneration error alarm.

(2) Specifications of Built-in Regenerative Resistor

If the amount of regenerative energy exceeds the processing capacity of the SERVOPACK, then install an exter-
nal regenerative resistor. The following table shows the specifications of the SERVOPACK’s built-in resistor and

the amount of regenerative power (average values) that it can process.

Specifications Regenerative Power Minimum
Applicable SERVOPACKs of Build-in Resistor Processed by Built-in Allowable
SGDM- Resistance | Capacity Resistor *' Resistance
(Q) (W) (W) ()

Single-phase | A3BD to -02BD, 3 B B 40
100V A3BDA to -02BDA
Single-phase | A3AD to -04AD, B B : 40
200V A3ADA to -04ADA

05AD to -10AD,

05ADA to -10ADA 50 60 12 40

15AD, 15ADA 30 70 14 20
Three-phase | 20AD: 20ADA 25 140 28 12
200 V 30AD, 30ADA 12.5 140 28 12

50ADA 8 280 56 8

60ADA (6.25)*2 (880) *2 (180) *2 5.8

75ADA to -1EADA (3.13)"3 (1760) *3 (350) 3 29

* 1. The average regenerative power that can be handled is 20% of the rated capacity of the regenerative
resistor built into the SERVOPACK.

* 2. The values in parentheses are for the optional JUSP-RA04 Regenerative Resistor Unit.

* 3. The values in parentheses are for the optional JUSP-RAOQ5 Regenerative Resistor Unit.
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6.5 Connecting Regenerative Resistors

(3) Precautions on Selecting External Regenerative Resistors

A built-in regenerative resistor is provided for 500 W to 5.0 kW SGDM SERVOPACKSs as standard.

When installing an external regenerative resistor with the SERVOPACK, make sure that the resistance is the
same as that of the SERVOPACK’s built-in resistor.

If combining multiple small-capacity regenerative resistors to increase the regenerative resistor capacity (W),
select resistors so that the resistance value including error is at least as high as the minimum allowable resistance
shown in the following table.

Connecting a regenerative resistor with the resistance smaller than the minimum allowable resistance may
increase the current flow in the regeneration circuit, resulting in damage to the circuit.

(4) Parameter Setting

Regenerative Resistor Capacity [ Speed | [Position] [Torque]
Pn600 Setting Range Unit Factory Setting Setting Validation
0 to SERVOPACK 10W 0 Immediately
capacity

Be sure to set this parameter when installing an external regenerative resistor with the SERVOPACK.
With the factory setting of “0,” the SERVOPACK’s built-in resistor is used.

Set the regenerative resistor capacity within tolerance value. When the set value is improper, alarm A.32 is not detected cor-
rectly. Also, do not set other than 0 without connecting the regenerative resistor because alarm A.30 or A.33 may be detected.

The set value differs depending on the cooling method of external regenerative resistor:
* For natural air cooling method: Set the value maximum 20% of the actually installed regenerative resistor capacity (W).
* For forced air cooling method: Set the value maximum 50% of the actually installed regenerative resistor capacity (W).

For example, set 20 W (100 W x 20% ) for the 100 W external regenerative resistor with natural cooling method: Pn600 = 2
(units: 10 W)

IMPORTANT 1. When resistors for power are used at the rated load ratio, the resistor temperature increases to between
200°C and 300°C. The resistors must be used at or below the rated values. Check with the manufacturer for

the resistor’s load characteristics. Use the regenerative resistors at no more than 20% of the rated load ratio
with natural convection cooling, and no more than 50% of the rated load ratio with forced air cooling.

2. For safety’s sake, use the resistors with thermoswitches.

Wiring
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6.5.2 Connecting External Regenerative Resistors

(5) Connecting Regenerative Resistors

IMPORTANT

Do not touch the regenerative resistors because they reach high temperatures. Use heat-resistant, non-flamma-
ble wiring and make sure that the wiring does not touch the resistors. Refer to 5.3 SERVOPACK Main Circuit
Wire Size for connecting wire size when connecting an external regenerative resistor.

(a) SERVOPACKSs with Capacities of 400W or Less

Connect an external regenerative resistor between
B1 and B2 terminals.

Note: The user must provide the regenerative resis-
tor.

Enlarged View

(b) SERVOPACKSs with Capacities of 0.5 to 5.0 kW

Disconnect the wiring between the SERVOPACK’s B OLc
B2 and B3 terminals and connect an external regen- B 0|
erative resistor between the B1 and B2 terminals. =l B
The user must provide the regenerative resistor. = B2
= ©||B3
Note: Be sure to remove the lead wire between the ’E ©||u
B2 and B3 terminals. = O||v

Enlarged View




6.5 Connecting Regenerative Resistors

(c) SERVOPACK’s with Capacities of 6.0 kW or More

No built-in regenerative resistor is provided, so the external regenerative resistor is required. The special
regenerative resistor units are as follow:

Main Circuit Applicable Applicable Resis-
Power Subpl SERVOPACK | Regenerative | tance Specifications
PPY1 Model SGDM- | Resistor Unit |  (Q)
60ADA JUSP-RA04 6.25 25Q (220 W) x 4 (parallel connection)
Three-phase ~SADAT
200V 0" JUSP-RAO05 3.13 25Q (220 W) x 8 (parallel connection)
1EADA
The following diagram shows the connection method between the SERVOPACK and the regenerative resis-
tor unit.
SERVOPACK
Regenerative Resistor Unit O — 3
JUSP-RAOIO ® ®
n $GEME
=

TR SO
T
I
R

(3%
——3

]
a5
N
0.

It

Note: Connect a regenerative resistor unit between B1 and B2 terminals. The regenerative resistor unit is
provided by the customer.

Wiring
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7 Digital Operator/Panel Operator

7.1.1 Connecting the Digital Operator

7.1 Functions on Digital Operator/Panel Operator

This section describes the basic operations of the digital operator (hereinafter called the digital operator) and the
panel operator (hereinafter called the panel operator) for setting the operating conditions. Set parameters and
JOG operation, and display status using these operators. For the operation of the digital operator (Model: JUSP-
OP02A-2), refer to Z-II Series SGMOH/SGDM Digital Operator Operation Manual (TOE-S800-34).

The hand-held digital operator for the 2-I series (model: JUSP-OP02-1) can be used for SGDM SERVOPACKs,
but a connection cable for the X-I series digital operator is required. For details, refer to 5.8.2 Digital Operator.

7.1.1 Connecting the Digital Operator

Two types of digital operators are available. One is a built-in operator that has a panel indicator and switches
located on the front panel of the SERVOPACK. This type of digital operator is also called a panel operator. The
other one is a hand-held operator (JUSP-OP02A-2 digital operator), which can be connected to the SERVO-
PACK with connector CN3 of the SERVOPACK.

There is no need to turn OFF the SERVOPACK to connect this hand-held operator to the SERVOPACK. Refer to
the following illustrations to connect the digital operator to the SERVOPACK.

Digital Operator
JUSP-OP02A-2

YASKAWA 200v
(@) SERVOPACK

SGDM-
DIGITAL

SERVOPACK OPERATOR MODE/SET A v DAnd
JUSP-OP02A

Panel Operator

\

ALARM DSPL

RESET SET

DATA
/\ | |ENTER

T

Qoee
O Sed
@ YASKAWA & )
0o =
29 N [ere
no J o]
0o -
Adedicated cable is used to 58 B SERVOPACK
connect the digital operator oo VAN
to the SERVOPACK. oo} |
oo| |
ool A
oo| | (=
)

IMPORTANT If the digital operator is connected to the SERVOPACK, the panel operator does not display anything.




7.1 Functions on Digital Operator/Panel Operator

7.1.2 Key Names and Functions

Key names and functions for the digital operator and the panel operator are explained below.

Set parameters and JOG operation, and display status using the panel operator.

Digital Operator

Key

Digital Operator

Panel Operator

Function

ALARM

(RESET Key)

o-[®

Press simultaneously

To reset the servo alarm.
Note 1. The servo alarm can be reset by /ALM-RST (CN1-44)
input signal.
2. The servo alarm need not be reset if the control power
supply is turned OFF.

SERVOPACK

—_

e ol B

Panel Operator

DSPL
SET

(@)

To select a basic mode, such as the status display mode, utility
function mode, parameter setting mode, or monitor mode.

MODE/SET
(DSPL/SET Key) (MODE/SET Key) Can be also used to set the data.
®)
ENTER . .
DATA/4 To display parameter setting and set value.

(DATA/ENTER Key)

(DATA/SHIFT Key)

>

(@

Press the UP Key to increase the set value.

(UP Key) (UPAK ey) For JOG operation, this key is used as Forward Run Start Key.
@ Press the DOWN Key to decrease the set value.
v . . .
(DOWN Key) (DOWN Key) For JOG operation, this key is used as Reverse Run Start Key.

™

Press the RIGHT Key to shift to the next digit on the right.

(RIGHT Key)
@ Press the LEFT or DATA/SHIFT Key to shift to the next digit on

(DATA/SHIFT Key)

(SVON Key)

(@)

MODE/SET
(MODE/SET Key)

Press the SVON or MODE/SET Key to perform servo ON/OFF
in the JOG operation with the operator.

IMPORTANT

When an alarm occurs, remove the cause, and then reset the alarm. Refer to 7.1 Troubleshooting.

Digital Operator/Panel Operator
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7 Digital Operator/Panel Operator

7.1.3 Basic Mode Selection and Operation

7.1.3 Basic Mode Selection and Operation

The basic modes include: Status display mode, Utility Function Mode, Parameter Setting Mode, and Monitor
Mode.

Select a basic mode to display the operation status, set parameters and operation references.

The basic mode is selected in the following order.

(1) Using the Digital Operator

Turn ON th
urn ON the power o s DSPL/SET Key.

‘ A basic mode is selected in the following order.

.

|b b — Status Display Mode (Refer to 7.7.4)

DSPL
‘ Press |—7— .

F N B B B — Press |gmer| . —» FnOOO: Utility Function Mode

(Refer to 7.2)

P na G 8 —>» Press |G| . —» PnOOO: Parameter Setting Mode

(Refer to 7.3)

|’_l M| — press (2], —PnOOC: z\/lRor;ito: M7og;e
ererto /.

Press DSPL/SET Key and UP or DOWN Key to select the desired parameter number.
Then, press DATA/ENTER Key to display the contents of selected parameter number
in the selected mode. (Refer to each operation instruction described later.)

(2) Using the Panel Operator

Turn ON the power
‘ Press MODE/SET Key.

A basic mode is selected in the following order.

b b] Status Display Mode (Refer to 7.71.4)

‘ Press @ .
MODE/SET
Fl,—,lﬂlﬂ B —» Press @ for more than one second. —» FnOO: Utility Function Mode (Refer to 7.2)
DATA/4

DATA/SHIFT
‘ Press @ . ( )
g —» Press @ for more than one second. —»PnOO0O: Parameter Setting Mode (Refer to 7.3)

MODE/SET
AlAOIC
DATA/SHIFT K
‘ Press @ ( &)

MODE/SET

Repeat

U — Press I%Lfor more than one second. —» UnOOO: Monitor Mode (Refer to 7.4)

(DATA/SHIFT Key)
Press @

MODE/SET

Press DSPL/SET Key and UP or DOWN Key to select the desired parameter number.
Then, press DATA/SHIFT Key for more than one second to display the contents of selected
parameter number in the selected mode. (Refer to each operation instruction described later.)




7.1 Functions on Digital Operator/Panel Operator

7.1.4 Status Display

Bitqata nge
®\L_ _f , , \
>—ZJZN |00

. \
©) / \ ®
® ® @

(1) Bit Data and Meanings

ltem Speed or Torque Control Mode Position Control Mode
Bit Data Meaning Bit Data Meaning
@ Control Lit when SERVOPACK control power is Control Lit when SERVOPACK control power sup-
Power ON ON. Power ON ply is ON.
@ ||Baseblock Lit for baseblock. Not lit when servo is ON. || Baseblock Lit for baseblock. Not lit when servo is ON.
) ) Lit if error between position reference and
Lit when the difference betyveen the motor actual motor position is below preset value.
Speed speed and reference speed is the same as or || Positioning Not lit if error between position reference
® || Coincidence less than the value set in Pn503. (Factory Completion and actual motor position exceeds preset
(IV-CMP) setting is 10 min'.) (/COIN) value.
* Always lit in torque control mode. Preset value: Set in Pn500 (Factory setting
is 7 pulses.)
. Lit if motor speed exceeds preset value. . Lit if motor speed exceeds preset value.
Rotation . . Rotation . .
@ || Detection Not lit if motor speed is below preset value. Detection Not lit if motor speed is below preset value.
Preset value: Set in Pn502 (Factory setting Preset value: Set in Pn502 (Factory setting
(/TGON) . .1 (/TGON) . .
is 20 min™".) is 20 min™".)
Lit if input speed reference exceeds preset
Speed value.
pee Not lit if input speed reference is below pre-|| Reference Lit if reference pulse is input.
® ||Reference ¢ val . -
Inout set value. ‘ . Pulse Input Not lit if no reference pulse is input.
P Preset value: Set in Pn502 (Factory setting
is 20 min'l.)
Lit if input torque reference exceeds preset
Torque value. Error Counter | Lit when error counter clear signal is input.
® ||Reference Not lit if input torque reference is below Clear Signal Not lit when error counter clear signal is not
Input preset value. Input input.
Preset value: 10% of rated torque
Lit when main circuit power supply is ON Lit when main circuit power supply is ON
and normal. and normal.
© || Power Ready Not lit when main circuit power supply Power Ready Not lit when main circuit power supply
power is OFF. power is OFF.

H Digital Operator/Panel Operator
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7 Digital Operator/Panel Operator

7.1.4 Status Display

(2) Codes and Meanings

Code Meaning
IJ bl Baseblock
Servo OFF (motor power OFF)
Run
ruin ] Servo ON (motor power ON)
Forward Run Prohibited
Plole l CN1-42 (P-OT) is OFF.
Reverse Run Prohibited
nlole ] CN1-43 (N-OT) is OFF.
n
F, - E,] Alarm Status
H B 3] Displays the alarm number.




7.2 Operation in Utility Function Mode (FnOO0O)

7.2 Operation in Utility Function Mode (FnOO0O)
7.2.1 List of Utility Function Modes

This section describes how to apply the basic operations using the panel operator to run and adjust the motor.
The following table shows the parameters in the utility function mode.

Parameter Function Remarks Refergnce
No. Section
Fn00O0 Alarm traceback data display - 7.2.2
Fn0O1 Rigidity setting during online autotuning O 9.2.4
Fn002 JOG mode operation O 8.1.1
Fn003 Zero-point search mode O 7.2.3
Fn004 Fixed parameter @) -
Fn005 Parameter setting initialization O 7.2.4
Fn006 Alarm traceback data clear O 7.2.5
Fno07 Wri‘ting to EEPROM moment of inertia ratio data obtained from online auto- o) 927
tuning
Fn008 Absolute encoder multiturn reset and encoder alarm reset O 8.4.5
Fn009 Automatic tuning of analog (speed, torque) reference offset O Zg;
FnOOA Manual adjustment of speed reference offset O 853
Fn0OB Manual adjustment of torque reference offset O 8.7.3
Fn0OOC Manual zero-adjustment of analog monitor output O 7.2.6
Fn0OOD Manual gain-adjustment of analog monitor output O 7.2.7
FnOOE Automatic offset-adjustment of motor current detection signal O 7.2.8
FnOOF Manual offset-adjustment of motor current detection signal O 7.2.9
Fn010 Password setting (protects parameters from being changed) - 7.2.10
FnO11 Motor models display - 7.2.11
Fn012 Software version display - 7.2.12
Fno13 ?iuglél)lrgclélrﬁlst setting change when a Multiturn Limit Disagreement Alarm o) 848

Note: When the parameters marked with “O” in remarks column or in PnCJO are set for Password Setting
(Fn010), the indication shown below appears and such parameters cannot be changed.

[I: ] Blinks for

[ |~ | one second

H Digital Operator/Panel Operator
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7 Digital Operator/Panel Operator

7.2.2 Alarm Traceback Data Display (Fn000)

7.2.2 Alarm Traceback Data Display (Fn000)

The alarm traceback display can display up to 10 previously occurred alarms. The alarm data is displayed on
Fn000, which is stocked in the alarm traceback data. The data can be cleared using an utility function mode
“Alarm Traceback Data Clear.” For details, refer to 7.2.5 Alarm Traceback Data Clear (Fn006).

The alarm traceback data is not cleared on alarm reset or when the SERVOPACK power is turned OFF. This does
not adversely affect operation.

INFO

Il
Il

11
I

o] '—=

—

Alarm Sequence Number
The higher the number,
the older the alarm data is.

%—J

Alarm Code
See the alarm
table.

The following alarm are operator-related alarms which are not recorded in the traceback data.

Display Description
[ I,_— I,:l II: Il_—,l II:II ) Digital operator transmission error 1
[ l,_— II:l II: l,_—ll I, Digital operator transmission error 2

Refer to /1.1 Troubleshooting for alarm number and contents.

1. Alarm traceback data will not be updated when the same alarm occurs repetitively.

2. The display “A.--” means no alarm occurs.

Follow the procedure below to confirm alarms which have been generated.

Step Dgs‘ljgt?::r Digital Operator | Panel Operator Description
Press the DSPL/SET or MODE/SET Key to select “Alarm
— p— p— — Py @ Traceback Data Display (Fn000).” If a number other than
1 II_ ] II_II II ,I II_I, ] SET VODE/SET Fn000 is displayed, press UP Key or DOWN Key to set
— (DSPL/SET Key) (MODE/SET Key) Fn000.
Note: The enabled digit blinks.
- Press the DATA/ENTER Key once, or DATA/SHIFT Key
2 12 1 ENTER DATA < for more than one second.
L H’ ‘—I L] (ATAENTER Key) %’?;égﬁi{ﬁef' )| The latest alarm data is displayed.
Press the UP Key to display the data for a previous alarm.
3 | —lrl @ (To display one newer alarm data, press DOWN Key.)
1 U B (UP Key) (UP‘Key) Note: The higher the digit on the far left, the older the
alarm data is.
4 = — @ Press the UP Key to display value in order.
(I H, B (UP Key) (UPAKey) Note: “A.--” means no alarm occurs.
———T—T (@) Press the DATA/ENTER Key once, or DATA/SHIFT Key
5 I m i ENTER DATA <4 for more than one second. The display will return to
I NUHUHU J | oATAENTER Key) | (DATASHIFTKey) | Fnooo.

(Press at least 1s.)




7.2 Operation in Utility Function Mode (FnOO0O)

7.2.3 Zero-point Search Mode (Fn003)

/A CAUTION

» Forward run prohibited (P-OT) and reverse run prohibited (N-OT) signals are disabled during zero-point
search mode operations using Fn003.

The zero-point search mode is designed to perform positioning to the zero-point pulse (phase-C) position of the
encoder and to clamp at the position.

This mode is used when the motor shaft needs to be aligned to the machine.

Execute the zero-point search without connecting the motor shaft with the machine.

For aligning the motor
shaft with the machine

The speed for executing the zero-point search is 60 min™".

=t

L]

[[[[[]7]

1

The following conditions must be met to perform the zero-point search operation.

* If the Servo-ON input signal (/S-ON) is ON, turn it OFF.

* Release the Servo-ON signal mask if the parameter Pn 50A.1 is set to 7, and the servo has been set to
always be ON.

Follow the procedure below to execute the zero-point search.

Display after - -
Step Operation Digital Operator | Panel Operator Description
1 [I: - 1 — @ Press the DSPL/SET or MODE/SET Key to select
Ny MODE/SET the utility function mode.
(DSPL/SET Key) (MODE/SET Key) y
— 11| : : Press the UP or DOWN Key to select the Fn003.
2 [ () ] [ A v Note: The enabled digit blinks.
( — T — ) DATA Press the DATA/ENTER Key once, or DATA/SHIFT
3 — [ L Sl DATA< Key for more than one second, and the display will
B I oy ] (DATAENTER Key) |  (DATA/SHIFT Key) [ e a5 shown on the left.
~ < (Press at least 1s.)
4 BEEER @ Press the SVON or MODE/SET Key.
- MODE/SET Th t )
(=] (SVON Key) (MODE/SET Key) e servo turns ON
When the parameter is set to Pn000.0 = 0 (default),
7 . @ pressing the UP Key will rotate the motor in the for-
Il | ward direction. Pressing the DOWN Key will rotate
5 I [ @ v the motor in the reverse direction. When the parame-
/ ter is set to Pn000.0 = 1, the rotation direction of the
motor is reversed.
) . When the motor zero-point search is completed, the
6 o Tl [ Display blinks. display blinks. .
I (i ) At this moment, the motor is servo-locked at the
zero-point pulse position.
Press the DATA/ENTER Key once, or DATA/SHIFT
. - = A= oiTA_ -2 Key for more than one second.
I[P Z ) | (DATAENTER Key) | (DATA/SHIFT Key) | F1O03 display appears again.
(Press at least 1s.) The motor will be servo OFF status.

(N
INF
(P03

Forward run prohibited (P-OT) and reverse run prohibited (N-OT) signals cannot be input during the zero-point search

operation.

H Digital Operator/Panel Operator
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7 Digital Operator/Panel Operator

7.2.4 Parameter Settings Initialization (Fn005)

7.2.4 Parameter Settings Initialization (Fn005)

This function is used when returning to the factory settings after changing parameter settings.
Pressing the DSPL/SET or MODE/SET Key during servo ON does not initialize the parameter settings.
After initialization, turn OFF the power supply and then turn ON again.

IMPORTANT Initialize the parameter settings with the servo OFF.
Step Display after Digital Operator | Panel Operator Description
Operation
1 [ — - miimlinm o @ Press the DSPL/SET or MODE/SET Key to select the
iy MODE/SET utility function mode.
(DSPL/SET Key) (MODE/SET Key) ty
— - : Press the UP or DOWN Key to select Fn005.
2 =i 3 @ 7 Note: The enabled digit blinks.
— (@) Press the DATA/ENTER Key once, or DATA/SHIFT
3 ,I—I II M II Il— = DATAY Key for more than one second, and the display will be
— — (DATA/ENTER Key) (g’lz'ggstﬁ'azy(f)y )| as shown on the left.
Press the DSPL/SET or MODE/SET Key. Then, the
4 f o 1 e @ parameters will be initialized.
= 1 = (DSPL/SET Key) MODE/SET During initialization, the display shown on the left
- (MODE/SET Key) blinks
( | p— When the initialization of parameter setting com-
5 ololm II— End of initialization pletes, the display shown on the left blinks for about
— one second.
6 f | 1 After about one The display changes from “donE” to the display
U 1= second shown on the left.
— —— @ Press the DATA/ENTER Key once, or DATA/SHIFT
7 II— ml ;_,' U ’—, Sl DATA < Key for more than one second to return to the utility
— = (DATA/ENTER Key) ((DP’:ZTS":/ES{ ';LFSLKSE)V ) | function mode display Fn005.




7.2 Operation in Utility Function Mode (FnOO0O)

7.2.5 Alarm Traceback Data Clear (Fn006)

This function clears the alarm traceback data, which stores the alarms generated in the SERVOPACK.

After having cleared data, “A.--" (No alarm) is set to all the alarm traceback data.

Step D(l)sg(lafgt?;t:r Digital Operator [ Panel Operator Description
1 f _ 'miimlim —— @ Press the DSPL/SET or MODE/SET Key to select the
I~ |71 (NN (DSPL/SET Key) MODE/SET utility function mode.
(MODE/SET Key)
I — N : : Press the UP or DOWN Key to select Fn006.
2 U () () [ [ A Vv Note: The enabled digit blinks.
— (@) Press the DATA/ENTER Key once, or DATA/SHIFT
3 II— I~ 'I 'I I~ 2 DATA< Key for more than one second, and the display will be
= — 1= (DATA/ENTER Key) (::F’,ﬁ;élastﬁlaiﬂﬁe)y ) | as shown on the left.
Press the DSPL/SET or MODE/SET Key to clear the
4 | — P @ alarm traceback data.
o= (DSPL/SET Key) MODE/SET The display shown on the left blinks for about one sec-
(MODE/SETKey) | ond when the data is cleared.
5 1l |_ After about one second The display changes from “donE” to the display
[ I I T 1 shown on the left.
(— — T —1 — OATA Press the DATA/ENTER Key once, or DATA/SHIFT
6 I,_ ml U L'I D ENTER DATA 4 Key for more than one second to return to the utility
\ (DATA/ENTER Key) | (DATA/SHIFT Key) | fnction mode display Fn006.

(Press at least 1s.)

H Digital Operator/Panel Operator
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7 Digital Operator/Panel Operator

7.2.6 Manual Zero-adjustment of Analog Monitor Output (FnOOC)

7.2.6 Manual Zero-adjustment of Analog Monitor Output (FNO0C)

Display after - .
Step Operation Digital Operator | Panel Operator Description
1 cCl_llmlm — @ Press the DSPL/SET or MODE/SET Key to select the
N L] () () [ (DSPL/SET Key) MODE/SET utility function mode.
(MODE/SET Key)
ey gy g—— Press the UP or DOWN Key to select Fn00C.
2 ‘m] ’I I’ ’I I, ’I @ @ Note: The enabled digit blinks.
5 oATA Press the DATA/ENTER Key once, or DATA/SHIFT
3 'I_' I’ 7 Sl DATA < Key for more than one second, and the display shown
= J | (DATA/ENTER Key) ((%/r'\;/;vﬁ TE'}LFSLK:)V ) | on the left appears.
Press the LEFT or RIGHT or DATA/SHIFT Key for
4 N less than one second to display the output data of
) ) () (DATE/%T}-ﬁIST Key) | analog monitor.
o (Press less than 1s.)
—T— — Press the UP or DOWN Key to perform the zero
5 Fnri nrl VaSI\'S @ @ adjustment of analog monitor.
O 0 2 | :
5 @ Press the LEFT or RIGHT or DATA/SHIFT Key for
6 | DATAY less than one second.
[ ] A [ (DATA/SHIFT Key) -
J (Press less than 15 | 1he display shown on the left appears.
, L2 (=) (@) Press the DSPL/SET or MODE/SET Key.
c| - (= (DSPL/SET Key) MODE/SET The display shown on the left appears.
(MODE/SET Key)
—T—T T Press the LEFT or RIGHT or DATA/SHIFT Key for
FHEIEme less than one second to display the output data of
8 play P
] (] (] (DATE/'%TQ:T Key) | analog monitor.
(Press less than 1's.)
—T— — Press the UP or DOWN Key to perform the zero
In nri adjustment of analog monitor.
° ulu| 1| L) @ " & montor
= Press the LEFT or RIGHT Key or DATA/SHIFT Key
10 ,L' I~ 0 DATA < for less than one second.
== (DATA/SHIFT Key) | Tpe display sh
(Press loss than 1$.) e display shown on the left appears.
—T—T— When the zero adjustment of analog monitor output
I ’I I’ ’I I, ’I oATA @ completes, press the DATA/ENTER Key once, or
11 —|—1- Sl DATA/SHIFT Key for more than one second. The

(DATA/ENTER Key)

DATA<
(DATA/SHIFT Key)
(Press at least 1s.)

display returns to the utility function mode display
Fn0OC.




7.2 Operation in Utility Function Mode (FnOO0O)

7.2.7 Manual Gain-adjustment of Analog Monitor Output (FnO0OD)

The adjustment range of manual gain for the analog monitor output is up to 1.5 times of the gain.

Display after - _
Step Operation Digital Operator | Panel Operator Description
1 _ 'mlImlin —— @ Press the DSPL/SET or MODE/SET Key to select the
T [ (] [ ] (DSPL/SET Key) MODE/SET utility function mode.
(MODE/SET Key)
- mliiml ] : : Press the UP or DOWN Key to select Fn00D.
2 — o A v Note: The enabled digit blinks.
— —) oATA Press the DATA/ENTER Key once, or DATA/SHIFT
3 I’ I'_I ,’ I’ | Sl DATA4 Key for more than one second, and the display shown
— — | — ) | (DATA/ENTER Key) (gﬁz’glastﬁggﬁef’ )| on the left appears.
—TT=T= @ Press the LEFT or RIGHT or DATA/SHIFT Key for
4 ,I ,' II II / II I' DATA Y less than one second to display the gain coefficient of
L (DATA/SHIFT Key) ;
(Press less than 1s.) analOg monitor.
i o ) Press the UP or DOWN Key to adjust the gain coeffi-
S (I [ A [ C,] @ cient of analog monitor.
= ' \ @ Press the LEFT or RIGHT or DATA/SHIFT Key for
6 DATA< less than one second.
LI () | g [ ) (DATA/SHIFTKey) | The display sh he lef
(Press less than 1's.) 1splay shown on the left appears.
; I,— II_I E Ilj ) - (@) Press the DSPL/SET or MODE/SET Key.
L — MODE/SET The display sh he lefi .
) (DSPL/SET Key) (MODE/SET Key) e display shown on the left appears
R Press the LEFT or RIGHT or DATA/SHIFT Key for
8 e DATA< less than one second to display the gain coefficient of
e (DATA/SHIFT Key) :
(Press less than 1 s.) analog monitor.
i 1 ) : : Press the UP or DOWN Key to adjust the gain coeffi-
9 e i A v cient of analog monitor.
N Press the LEFT or RIGHT Key or DATA/SHIFT Ke
= — y y
10 [ | E | DATA < for less than one second.
(Press less than 1's.) play shown on the left appears.
When the gain coefficient of analog monitor adjust-
— —— 5 ment completes, press the DATA/ENTER Key once,
11 ENTER DATA4 or DATA/SHIFT Key for more than one second.

|
o

I

I_
[

(DATA/ENTER Key)

(DATA/SHIFT Key)
(Press at least 1s.)

The display returns to the utility function mode dis-
play FnOOD.

H Digital Operator/Panel Operator
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7 Digital Operator/Panel Operator

7.2.8 Automatic Offset-adjustment of Motor Current Detection Signal (FnOOE)

7.2.8 Automatic Offset-adjustment of Motor Current Detection Signal (FNOOE)

Automatic motor current detection offset adjustment has performed at Yaskawa before shipping. Basically, the
user need not perform this adjustment.
Perform this adjustment only if highly accurate adjustment is required for reducing torque ripple caused by cur-
rent offset. Automatic adjustment is possible only while power is supplied to the main circuit power supply and
with the servo is OFF.

7-14

IMPORTANT 1. Execute the automatic offset adjustment if the torque ripple is too big when compared with that of other
SERVOPACKs.
2. Automatic adjustment is possible only while power is supplied to the main circuit power supply
and with the servo is OFF.
Display after i -
Step Operation Digital Operator | Panel Operator Description
1 _ 'mlImlin —— @ Press the DSPL/SET or MODE/SET Key to select the
T [ (1 [ [ (DSPLISET Key) MODE/SET utility function mode.
(MODE/SET Key)
_ mlImli- ] : : Press the UP or DOWN Key to select FnOOE.
2 =iz A v Note: The enabled digit blinks.
— \ . Press the DATA/ENTER Key once, or DATA/SHIFT
3 II Ll A o DATA < Key for more than one second, and the display will be
= — = ) | (DATA/ENTER Key) (g’gzélast'll!:sﬂ(se)y ) | as shown on the left.
Press the DSPL/SET or MODE/SET Key.
4 _ _\c —— @ The offset will be automatically adjusted.
(] (] L (DSPL/SET Key) (M'(\)/ISEDE/ESTEL ey) When the adjustment completes, the display shown on
the left blinks for about one second.
I~ _ ] After about d The display changes from “donE” to the display shown
5 Lol I:l er about one secon on the left.
T @ Press the DATA/ENTER Key once, or DATA/SHIFT
6 Il_ 7 II I' II I, Il_ Sl DATA < Key for more than one second to return to the utility
—|—=|—= ) | (DATA/ENTER Key) ((?,gélast'lifsﬂ(f)y ) | function mode display FnOOE.




7.2 Operation in Utility Function Mode (FnOO0O)

7.2.9 Manual Offset-adjustment of Motor Current Detection Signal (FnOOF)

The adjusting range of the motor current detection offset is -512 to +511.

To adjust the offset, perform the automatic adjustment (FnOOE) first.

And if the torque ripple is still big after the automatic adjustment, perform the manual adjustment.

If this function, particularly manual adjustment, is executed carelessly, it may worsen the characteristics.
IMPORTANT p Y J Y y
When performing manual adjustments, run the motor at a speed of approximately 100 min!, and adjust the
operator until the torque monitor ripple is minimized. (Refer to 9.5 Analog Monitor.) Adjust the phase-U and
phase-V offsets alternately several times until these offsets are well balanced.
Display after . .
Step Operation Digital Operator | Panel Operator Description
1 _ mlimiin e @ Press the DSPL/SET or MODE/SET Key to select the
T [ (] [ ] (DSPL/SET Key) (M?)ASEDIE/ES'II'E-IE : utility function mode.
ey
iz ] : : Press the UP or DOWN Key to select FnOOF.
2 ey A v Note: The enabled digit blinks.
p— DATA Press the DATA/ENTER Key once, or DATA/SHIFT
3 II L ,I ' Sy DATA< Key for more than one second, and the display will be
— —1— (DATA/ENTER Key) %ﬁl’é’iﬁiﬂ?}’ ) | as shown on the left (phase U).
T =1 — Press the LEFT or RIGHT or DATA/SHIFT Key for
nllnIxlln ’
4 N (DATE/%TI:IAI:T Key) less than one second to display the phase-U offset
(Press less than 1's.) amount.
( —1T— — Press the UP or DOWN Key to adjust the offset. Care-
lrnn nri ; : P S
5 Ll 1 @ @ fully adjust ‘the offset while monitoring the torque ref:
erence monitor signal.
— Press the LEFT or RIGHT or DATA/SHIFT Key for
6 II L ,’ | DATA< less than one second.
— — 1 ((ErAeISAfi': lt';;-nlﬁ?)) The display shown on the left appears.
. [~ E _ ooPL @ Press the DSPL/SET or MODE/SET Key.
Uy - (DSPL/SET Key) (MgSBE/E’TE;ey) The display shown on the left appears (phase V).
= Press the LEFT or RIGHT or DATA/SHIFT Key for
8 [ (I (DATE//'\STF/?H:‘T Key) less than one second to display the phase-V offset
(Press less than 1's.) amount.
( ek @ @ Press the UP or DOWN Key to adjust the offset. Care-
9 ol (N1 A I = v fully adjust .the o.ffset while monitoring the torque ref-
erence monitor signal.
— @ Press the LEFT or RIGHT Key or DATA/SHIFT Key
10 Il ] E J DATA< for less than one second.
—1= = ((EQIQ{ES':LE;@} The display shown on the left appears.
When the offset adjustment completes, press the
— —— @ DATA/ENTER Key once, or DATA/SHIFT Key for
1 [ T T ENTER more than one second.
N N (] (DATAJENTER Key) (DATE/%-IIZIL\IIST Key) . s . .
(Press at least 15.) The display returns to the utility function mode dis-
play FnOOF.

H Digital Operator/Panel Operator
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7.2.10 Password Setting (Protects Parameters from Being Changed) (Fn010)

7.2.10 Password Setting (Protects Parameters from Being Changed) (Fn010)

The write prohibited setting is used for preventing accidental changes of the parameter. All the parameters
PnOO0O and some of FnOOO become write prohibited by setting values. Refer to 7.2.1 List of Utility Function
Modes for details.

Setting values are as follows:
* “0000”: Write permitted (Releases write prohibited mode.)
* “0001”: Write prohibited (Parameters become write prohibited from the next power ON.)

7-16

Step DlosF;))(I;};t?gtr:er Digital Operator | Panel Operator Description
1 ( — mlImiin] ] R @ Press the DSPL/SET or MODE/SET Key to select the
B MODE/SET ili i
' ) (A (] [H] (DSPL/SET Key) (MODE/SET Key) utility function mode.
- N i : Press the UP or DOWN Key to select Fn010.
2 T ] [ ] @ v Note: The enabled digit blinks.
T =1 =1 —1— e Press the DATA/ENTER Key once, or DATA/SHIFT
3 [ II II_II U II_II I,_II ] ENTER DATA4 Key for more than one second, and the display will be
: (DATA/ENTER Key) | (DATA/SHIFTeY) | a5 shown on the left.
NN o @ @ Press the UP or DOWN Key to set a value:
4 — A\
[l JL ]! ] i v “0000”: Write permitted, “00017: Write prohibited
Press the DSPL/SET or MODE/SET Key to register
the value.
— v @ When the value is registered, the display shown on the
5 [ I:II 'mlim II_ ] SET MODE/SET left blinks for about one second.
— — (DSPL/SET Key) (MODE/SET Key) | Note: If a value other than “0000” and “0001” is
set, “Error” blinks for about one second,
and the previous setting is displayed.
6 ] [ ] After about one second The display changes from “donE” to “P.0000.”
[ [ ) [ ] [ play chang : )
— — — e Press the DATA/ENTER Key once, or DATA/SHIFT
7 II— M I, ,I 'I I, ,I ] TR DATA 4 Key for more than one second to return to the utility

(DATA/ENTER Key) | (DATA/SHIFT Key) | 11 tion mode display Fn010.

(Press at least 1 s.)




7.2 Operation in Utility Function Mode (FnOO0O)

7.2.11 Motor Models Display (Fn011)

This mode is used for motor maintenance, such as checking the connected servomotor model, voltage, capacity,
encoder type, or encoder resolution. Set the parameter Fn011 to select the motor model check mode. If the SER-

VOPACK has been custom-made, you can also check the specification codes of SERVOPACKs.

Display after . -
Step Operation Digital Operator | Panel Operator Description
1 _ 'mlImlin ] @ Pr.e.ss the DSPL/SET or MODE/SET Key to select the
P ]| (oSPUSET key) MODE/SET utility function mode.
(MODE/SET Key)
— — Press the UP or DOWN Key to select Fn011.
I Mo : : y
2 o OB (] A L A v Note: The enabled digit blinks.
Press the DATA/ENTER Key once, or DATA/SHIFT
Key for more than one second to display the servomotor
model and voltage code.
cl gim
[ (] ] ] [
- 1 = DATA
3 —{rf frifri ENTER DATA 4
iy Motor Voltage Motor Type
: (DATAENTER Key) | (RATA/SHIETKey) | Bata Model Data Model
00 [ 100VAC, 140VDC 00 |SGMAH
01 | 200VAC, 280VDC 01 |SGMPH
02 | Reserved 02 |SGMSH
03 |SGMGH-OA(1500 min-')
04 |SGMGH-OB(1000 min-)
05 [SGMDH

DSPL
SET

(DSPL/SET Key)

(@)

MODE/SET
(MODE/SET Key)

Press the DSPL/SET or MODE/SET Key to display the
servomotor capacity.
i ]
(] [ [
|:Motor capacity in units of 10 W

The above example indicates 100 W.

—

—
——

Press the DSPL/SET or MODE/SET Key, and the
encoder type and resolution code will be displayed.

—ynr oo
U () |
5 C|rf) 1 =) (@) :
[ [ A (DSPL/SET Key) MODE/SET Encoder Type Encoder Resolution
(MODE/SET Key) Data Type Data |Resolution
00 Incremental 13 13-bit
01 Multi-turn data 16 16-bit
absolute encoder "
Single-turn data 17 17-bit
02 g -
absolute encoder 20 20-bit
Press the DSPL/SET or MODE/SET Key to display the
SERVOPACK's code for custom orders.
Note: The display “y.0000” means standard model.
—|— — _DsPL
s | (DT 0 @) ——
MODE/SET
j. LIt T|l ]| (DSPL/SET key) (MODE/SET Key) Ijl "_II ’I ,I ,l U ]
—:Code for custom orders
— — - Press the DATA/ENTER Key once, or DATA/SHIFT
7 II_ ] U ,’ I, ENTER DATA 4 Key for more than one second to return to the utility
(DATA/ENTER Key) (DATA/SH”:T Key)

(Press at least 1s.)

function mode display FnO11.

H Digital Operator/Panel Operator

7-17



7-18

7 Digital Operator/Panel Operator

7.2.12 Software Version Display (Fn012)

7.2.12 Software Version Display (Fn012)

Set the Fn012 to select the software-version check mode to check the SERVOPACK and encoder software ver-

sion.
Ste Display after Digital Operator | Panel Operator Description
P Operation 9 P P P
1 f _ 'mlimlim ) —— @ Press the DSPL/SET or MODE/SET Key to select the
T [ (1 [ [ (DSPL/SET Key) MODE/SET utility function mode.

(MODE/SET Key)

2 I A | 1 @ @ Press the UP or DOWN Key to select Fn012.

A v Note: The enabled digit blinks.

’ ‘ (@) Press the DATA/ENTER Key once, or DATA/SHIFT
DATA 4

Key for more than one second to display the SERVO-

|
[ ) ] R DATA/SHIFT Ke :
L J | (DATA/ENTER Key) ((Press o oot 1 S.)y ) | PACK software version.

4 f NinininlN ) %} @ Press the DSPL/SET or MODE/SET Key to display the
[T 1) | (DsPUSET Key) MODE/SET encoder software version.
(MODE/SET Key)
— = B = (@) Press the DATA/ENTER Key once, or DATA/SHIFT
5 Il_ il II ,' | DATA Y Key for more than one second to return to the utility
— — ) | (DATAENTER Key)| (DATA/SHIFTKey) | fi1nction mode Fn012.

(Press at least 1 s.)




7.3 Operation in Parameter Setting Mode (PnOOO)

7.3 Operation in Parameter Setting Mode (PnOO)

Functions can be selected or adjusted by setting parameters. There are two types of parameters. One type requires
value setting and the other requires function selection. These two types use different setting methods.

With value setting, a parameter is set to a value within the specified range of the parameter. With function selec-
tion, the functions allocated to each digit of the seven-segment LED panel indicator (five digits) can be selected.

7.3.1 Setting Parameters

(1) Value Setting Parameters
(a) Types of Value Setting Parameters

Refer to 12.3.2 List of Parameters.

(b) Example of Changing Value Setting Parameter

The parameter settings can be used for changing parameter data. Before changing the data, check the permit-

ted range of the parameter.

<« EXAMPLE p> The example below shows how to change parameter Pn100 (speed loop gain) from “40” to “100.”
Display after . -
Step Operation Digital Operator | Panel Operator Description
Press the DSPL/SET or MODE/SET Key to select the
- imllE bsPL @ parameter setting mode. If a parameter other than
1 — = Pn100 is displayed, press the UP or DOWN Key to
/N (I (][] MODE/SET played, p y
(DSPL/SET Key) (MODE/SET Key) | select Pn100.
Note: The enabled digit blinks.
(— ] —] — — - Press the DATA/ENTER Key once, or DATA/SHIFT
2 II_I II_II II_II '—{ II_II ENTER DATA 4 Key for more than one second. The current data of
L (DATA/ENTER Key) ((lDP/;TS/g/aS{';LFSL@)y) Pn100 is displayed.
3 [ N l_{ I~ @ Press the LEFT or RIGHT Key or DATA/SHIFT Key to
() [y I_I (DATE/gmg Key) select the digit to be set.
ey
gy — T — Press the UP or DOWN Key to change the data.
Fnen e .
4 ol oo C’] @ Keep pressing UP or DOWN Key until “00100” is dis-
played.
—T— —1— - Press the DATA/ENTER Key once, or DATA/SHIFT
5 II_II II_II ,I II_II I, ,I SNTER DATA < Key for more than one second. The value blinks and is
— DATA/SHIFT K
(DATA/ENTER Key) ((Press at least 1 se)y) saved.
Press the DATA/ENTER Key once, or DATA/SHIFT
I~ N DA Key for more than one second to return to the display of
6 — DATA 4
= i (DATAENTER Key) | (DATA/SHIFT Key) | Pn100. The data for the speed loop gain (Pn100) is
(Press atleast 1s.) changed from “40” to “100.”

H Digital Operator/Panel Operator
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7.3.1 Setting Parameters

(c) Parameter Indications

In this manual, the parameter is explained with using the following format.

The number of the The name of the
parameter parameter

Applicable control mode for the parameter

: Speed control, internally set speed control
: Position control

: Torque control

A
r N\

Pn406

Emergency Stop Torque

[Speed| [Position] [Torque]

Setting Range Setting Unit

Factory Setting Setting Validation

800\ Immediately\\

0 t0 800 [ 1%
/

I\ \\

This section shows the

This section shows the
range of the parameter
settings. The maximum
value can be set even if

minimum setting unit
(the setting value).

This section shows the
SERVOPACK's parameter
with factory setting.

This section shows if
the setting is validated
"immediately" or "after

the parameter is combined
with the other sepecified
motor.

restart" when changing
the parameter.

The following alarm shows the setting value of the parameter.

ey N
[ M) ) ] (A [

-

Decimal display in five digits



7.3 Operation in Parameter Setting Mode (PnOOO)

(2) Function Selection Parameters

(a) Types of Function Selection Parameters
Refer to 12.3.2 List of Parameters.

IMPORTANT

* Pnl10B.1 and Pn110.0 require the power to be reset as mentioned above.
* Pnl10B.0, Pn110.1, and Pn110.2 are enabled with the off-line, so the power does not have to be reset.

If the parameters with “After restart” in “Setting Validation” column in the table are changed, turn OFF the
main circuit and control power supply and ON again to validate new setting.

Category e Name Seting | Validation
Pn000 Function Selection Basic Switches 0000 After restart
Function Selection Pn001 Function Selection Application Switches 0000 After restart
Parameter Pn002 Function Selection Application Switches 0000 After restart
Pn003 Function Selection Application Switches 0002 Immediately
Servo Gain Related Pn10B Gain Application Switches 0000 ﬁiﬁreizgty/
Parameter Pn110 Online Autotuning Switches 0010 ﬁiﬁlﬁgg
Position Control Related Pn200 Position Control References Selection Switches 0000 After restart
Parameter Pn207 Position Control Function Switches 0000 After restart
;(;rg::e?ec;ntrm Related Pn408 Torque Function Switches 0000" | Immediately
Pn50A Input Signal Selections 2100 After restart
Sequence Related Pn50B Input Signal Selections 6543 After restart
Parameter - -
(Input Signal Selection) Pn50C Input Signal Selections 8888 After restart
Pn50D Input Signal Selections 8888 After restart
PnS0E Output Signal Selections 3211 After restart
Sequence Related Pn50F Output Signal Selections 0000 After restart
Parameter
(Output Signal Selection) Pn510 Output Signal Selections 0000 After restart
Pn512 Output Signal Reversal Setting 0000 After restart

* The factory setting is 0001 for the models with 5 kW or more.

H Digital Operator/Panel Operator
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7.3.1 Setting Parameters

(b) Example of Changing Function Selection

The procedure to change the setting of control method selection (Pn000.1) of the function selection basic

switches (Pn000) from speed control to position control is shown below.

Display after Digital -
Step Operation Operator Panel Operator Description
Press the DSPL/SET or MODE/SET Key to select the
— —T T v @ parameter setting mode. If a parameter other than Pn000
1 I Fnrne SET is displayed, press the UP or DOWN Key to select the
| I_' I_' I_I I_| ) (DSPL/SET Key) MODE/SET Pn100
(MODE/SET Key) niou.
Note: The enable digit blinks.
r e —— py— Press the DATA/ENTER Key once, or DATA/SHIFT
2 ) II_II I, | II_II ,’ II ENTER DATA < Key for more than one second. The current data of
== — ) | (DATA/ENTER Key) (gQTSQ/aStl;LiLKf)y) Pn000 is displayed.
3 AEEERE (@) Press the LEFT or RIGHT or DATA/SHIFT Key to
] [ [ (e [y (AT E/émg Key) select the first digit of current data.
4 ( Nl ihm ) @ Press the UP Key once to change to “n.0010.”
kl—', e e ] (UP Key) A (Set the control method to position control.)
=TT O Press the DATA/ENTER Key once, or DATA/SHIFT
5 '/ II_II I, ,I II I, ,I ENTER DATA< Key for more than one second. The value blinks and is
1= = — DATA/SHIFT K
~ J | (DATA/ENTER Key) ((Press at least 1 se)y) saved.
@ Press the DATA/ENTER Key once, or DATA/SHIFT
] N Do Key for more than one second to return to the display
6 [ | (O (A 1 o h I method is ch it
| — J| (DATA/ENTER Key) ((IIDZ'ATA/Stll-”FLKe)y) Pn000. The control method is changed to position con-
ress at leas! S. trol
7 To enable the change in the setting of function selection basic switches (Pn000), turn OFF the power and ON again.
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7.3 Operation in Parameter Setting Mode (PnOOO)

(c) Parameter Indications

Each digit of the function selection parameters is defined as the hexadecimal display. The parameter display
example shows how parameters are displayed in digits for set values.

S =l

_nrnrnr
NN ) [ A T

—l_— 1st digit
2nd digit
3rd digit

4th digit

For the hexadecimal display only

* Pn000.0 or n.xxxO: Indicates the value for the 1st digit of parameter Pn000.

* Pn000.1 or n.xxOx: Indicates the value for the 2nd digit of parameter Pn000.
* Pn000.2 or n.xOxx: Indicates the value for the 3rd digit of parameter Pn000.
* Pn000.3 or n.Oxxx: Indicates the value for the 4th digit of parameter Pn000.

For details on each digit of the parameter, see 12.3.2 List of Parameters.

Parameter Meaning
n.2000 | Input the forward run prohibited signal (P-OT) from CN1-42 (Factory setting).
n.80J010] | Forward run prohibited signal (P-OT) is disabled (Forward rotation allowed).

AN

The number of the This blank shows the setting \
parameter value of the function selection,
[ This section explains the ]
).

as well as the state condition
on the panel operator and the details of the function selection.

digital operator (JUSP-OP02A-2

7.3.2 Input Circuit Signal Allocation

Each input signal is allocated to a pin of the input connector CN1 by setting the parameter.

The following table shows detailed allocation.

(1) Factory Setting (Pn50A.0 = 0)

The factory setting for the input signal allocation is as follows.

[ means factory setting.

—

Pn50A: || JD]

Pn50B: |

LM
I
I

Iy

Digital Operator/Panel Operator

H
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7.3.2 Input Circuit Signal Allocation

(2) Changing the Allocation (Pn50A.0 = 1)

Set the parameter in accordance with the relation between the signal to be used and the input connector pin.
After having changed the parameter, turn OFF the power and ON again to enable the parameters.

[ means factory setting.

Connection Not
. . . . Required
Signal Name Villd- Input CN1 Input Pin Allocation (SERVOPACK judges
y Signal the connection)
Parameter Setting Level Always Always
Allocation 40 41 42 43 44 45 46 ON OFF
Servo ON L /S-ON 0 1 2 3 4 5 6 7 g
Pn50A.1 = n.xx[Ox H S-ON 9 A B C D E F
Proportional Operation L /P-CON 0 1 2 3 4 5 6
Reference 7 8
Pn50A.2 = n.xOxx H P-CON ? A B C D E F
Forward Run H P-OT 0 1 2 3 4 5 6
Prohibited 7 8
Pn50A.3 = n.Clxxx L /P-OT o | A B CH DI E | F
Reverse Run H N-OT 0 1 2 3 4 5 6
Prohibited 7 8
Pn50B.0 = n.xxx[] L /N-OT o | A | B L C | D E|F
Alarm Reset L /ALM-RST 0 1 2 3 4 5 6 g
Pn50B.1 = n.xxOx H ALM-RST 9 A B C D E F
Forward External L /P-CL 0 1 2 3 4 5 6
Torque Limit 7 8
Pr50B.2  n xCIxx H P-CL oA B CH D EF
Reserve External L /N-CL 0 1 2 3 4 5 6
Torque Limit 7 8
Pnrg(;JB 3Ir=mn Oxxx H N-CL 9 A B c D E F
Internally Set Speed L /SPD-D 0 1 2 3 4 5 6
Selection 7 8
Pn50C.0 = n.xxxO H SPD-D ? A B ¢ D E F
Internally Set Speed L /SPD-A 0 1 2 3 4 5 6
Selection 7 8
Pn50C.1 = n.xxOlx H SPD-A- 19 | A B | C | D E | F
Internally Set Speed L /SPD-B 0 1 2 3 4 5 6
Selection 7 3
Pn50C.2 = n.xOxx H SPDB | 9 | A | B | C | D | E | F
Control Method L /C-SEL 0 1 2 3 4 5 6
Selection 7 8
Pn50C.3 = n.Oxxx H C-SEL ? A B ¢ D E F
Zero Clamp L /ZCLAMP 0 1 2 3 4 5 6 7 g
Pn50D.0 = n.xxxJ H ZCLAMP 9 A B C D E F
Reference Pulse Inhibit L /INHIBIT 0 1 2 3 4 5 6 . o
Pn50D.1 = n.xxOx H INHIBIT 9 A B C D E F
Gain Changeover L /G-SEL 0 1 2 3 4 5 6 5 o
Pn50D.2 = n.xOxx H G-SEL 9 A B C D E F
IMPORTANT 1. When using Servo ON, Forward Run Prohibited, and Reverse Run Prohibited signals with the setting

“Polarity Reversal,” the machine may not move to the specified safe direction at occurrence of failure such
as signal line disconnection. If such setting is absolutely necessary, confirm the operation and observe
safety precautions.

2. When two or more signals are allocated to the same input circuit, the input signal level will be applied to all
the allocated signal.
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7.3 Operation in Parameter Setting Mode (PnOOO)

(3) Allocating Input Signals

<« EXAMPLE p The procedure to replace Servo ON (/S-ON) signal allocated to CN1-40 and Forward External Torque Limit (/

P-CL) allocated to CN1-45 is shown below.
Before After

PnsoA: [I2] I010] —> [RI2] 5] 1]
Pn508: |nl5[54]3] — (nl5l0H]3]

Display after Digital I
Step Operation Operator Panel Operator Description
Press the DSPL/SET or MODE/SET Key to select the
— —T— N e @ “value setting parameter” mode. If a parameter other
1 I’—I ] l—, I, ,’ SET than Pn50A is displayed, press the UP or DOWN Key to
=T V)l (DSPLSET key) (M'\O"EO)ED/E/ESTELGW set PnSOA.
Note: The enabled digit blinks.
Press the DATA/ENTER Key once, or DATA/SHIFT
2 al 1| ) DATAe Key for more than one second to display the current data
njcf ny J| (DATA/ENTER Key) | (DATA/SHIFT Key) of PHSOA
(Press atleast 1 s.) (/S-ON is allocated to CN1-40.)
3 i ] @ Press the U? Key .to set to “1.”
L (g L ) (UP Key) (UP?(ey) (Sequence input signals can be freely set.)
Press the LEFT or RIGHT Key or DATA/SHIFT Key to
=T N @ select the second digit from the right. Press the UP key
4 () [ ] DATA/< o setto 3. ,
J (DATA/SHIFT Key) | (Changes the allocation of /S-ON from CN1-40 to CN1-
45))
Press the DATA/ENTER Key once, or DATA/SHIFT
— Y . Key for more than one second. The value blinks and is
5 _’ ’ , ENTER saved.
ajc| 3 e ' , ,
1= = J| (DATA/ENTER Key) ((':F’,gégst'l'é'a':s;rf(:)y ) | At the moment, the CN1-45 operates with OR logic for
/S-ON and /P-CL.
T =TT (@) Press the DATA/ENTER Key once, or DATA/SHIFT
6 I’—’ M l—, I, ,’ ENTER DATA< Key for more than one second to return to the display
o e DATA/SHIFT K
/| (DATA/ENTER Key) ((Press at least 1 se)y) Pn50A.
7 [’:I A |:, I,—,, I,_, ) @ Press the UP Key to .se.t Pn.SOB.
g -y (UP Key) (UP Key) Note: The enabled digit blinks.
Press the DATA/ENTER Key once, or DATA/SHIFT
8 1177 Dra @ Key for more than one second to display the current data
7] E, S l_' | DATAY of Pn50B.
J| (DATA/ENTER Key) (DATA/SHIFT Key)
(Pressatleast1s) | (/P_CL is allocated to CN1-45.)
Press the LEFT or RIGHT Key or DATA/SHIFT Key to
C — @ select the third digit from the right. Press the DOWN
[y ] | “«y »
9 I_I,I_I Bl DATA/4 Key to set to “0. .
J (DATA/SHIFT Key) | (Changes the allocation of /P-CL from CN1-45 to CN1-
40.)
— —) - Press the DATA/ENTER Key once, or DATA/SHIFT
10 I E, II_II l—" —,’ DATA < Key for more than one second. The value blinks and is
1 — J| (DATA/ENTER Key) | (DATA/SHIFT Key) | gaved.
(Press at least 1 s.)
. @ Press the DATA/ENTER Key once, or DATA/SHIFT
| NI DAt Key for more than one second to return to the display
M ot I [ | [ DATA/4 Pn50B. /S-ON is allocation to CN1-45, and /P-CL i
N oATAENTER Key) | (DATAISHIFT Key) n50B. /S-ON is allocation to -45, and /P-CL is
(Press atleast 1s.) allocated to CN1-40.
12 Turn the power OFF and ON again to enable the change of input signal selections (Pn50A and Pn50B).
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7.3.3 Output Circuit Signal Allocation

7.3.3 Output Circuit Signal Allocation

Functions can be allocated to the following sequence output signals. After having changed the parameter, turn
OFF the power and ON again to enable the parameters.

[ means factory setting.

CN1 Pin No. 25/(26) 27/(28) 29/(30)
. Pn512=n.xxxO Pn512=n.xx0x Pn512=n.xCxx
Parameter Setting Remark
Allocation 0 1 0 1 0 1
(reverse) (reverse) (reverse)

Positioning Invalid
Completion L H
(/COIN) L H
Pn50E.0 = n.xxxO L H
Speed Coinci- Invalid
dence Detection L H
(/V-CMP) L H

Pn50E.1 = n.xxOx

Invalid L:

Rotation Detection
(/TGON)

L H Valid output signal: Low level

L H H:

Pn50E.2 = n.xOxx

L H Valid output signal: High level

Tnvalid Invalid:

L H Do not use the output signal.

Invalid B Factory Setting

L H Pn50E:

Pn50F:

Tovald Pn510:
Pn512:

L H Note:

Invalid The output signals for Position-

ing Completion Signal and

L H
Speed Coincidence Detection

Servo Ready
(/S-RDY)
Pn50E.3 = n.Oxxx
Torque Limit
Detection

(/CLT)

Pn50F.0 = n.xxxO
Speed Limit
Detection

(/VLT)

Pn50F.1 = n.xxOx
Brake

(/BK)

Pn50F.2 = n.xOxx

Signal differ depending on the

L H control method.

Invalid

Warning
(/WARN)

L H

Pn50F.3 = n.Oxxx

Invalid

Near

L H

(/NEAR)
Pn510.0 = n.xxxO

W] N =] O W N =] S| W N —| S| W N =] O W =] O W N = S| W N =] O] W N =] O W~ O

—
jun)

ER|E=R

[} [N

1C3] [y

(=] -

| ==

L H

IMPORTANT 1.

. The signals not detected are considered as “Invalid.” For example, Positioning Completion (/COIN) Signal

When two or more signals are allocated to the same output circuit, a signal is output with OR logic.

in speed control mode is “Invalid.”




7.3 Operation in Parameter Setting Mode (PnOOO)

<4 EXAMPLE »

+ Allocating Output Signals

The procedure to replace Rotation Detection (/TGON) signal allocated to CN1-27 (28) with factory setting to

“Invalid” and allocate Brake Interlock (/BK) signal to CN1-27 (28) is shown below.

Before

After

Pnsoe: [J3I2] [ 1] —> B 11]

Display after Digital Panel -
Step Operation Operator Operator Description
Press the DSPL/SET or MODE/SET Key to select the
— g p— e “value setting parameter” mode. If a parameter other than
1 I e (L) @ PnSOE is displayed, press the UP or DOWN Key to select
N3 Z )| psPUSET key) MODE/SET
/ (MODE/SET Key) | Pn5SOE.
Note: The enabled digit blinks.
@ Press the DATA/ENTER Key once, or DATA/SHIFT Key
Tl ,‘ DatA for more than one second to display the current data of
? e N (DATA/ENTER Key) (DATE/QIT-IITI/:? Key) Pn30E.
(Pressatleast1s.) | (/TGON is allocated to CN1-27 (28).)
Press the LEFT Key or RIGHT or DATA/SHIFT Key to
3 Tl ,‘ @ select the third digit from the right. Press the DOWN Key
(i ] O DATA/< to set “0.”
(DATASHIFTKeY)| s /TGON “Invalid.”)
— ~ (@) Press the DATA/ENTER Key once, or DATA/SHIFT Key
4 ) 3 U ,’ II ENTER DATA < for more than one second.
. J | (DATA/ENTER Key) ((2/;1;/;\/3 T;LFSLK;’)V )| The value blinks and is saved.
| i C ) DAt @ Press the DATA/ENTER Key once, or DATA/SHIFT Key
5 =13l DATA4 :
I = (DATA/ENTER Key) | (DATA/SHIFT Key) for more than one second to return to the display PnSOE.
g Y (Press at least 1 s.)
6 ] ZlrlC ) @ Press the UP Key to set PnSOF.
U U = (O (UP Key) (UPkey) | Note: The enabled digit blinks.
Press the DATA/ENTER Key once, or DATA/SHIFT Key
7 mlimlImlin] @ for more than one second to display the current data of
(L () () () (N J| (DATA/ENTER Key) (DATE/%E\I;T Key) | PnoOF.
(Pressatleast1s) | (/BK is set to “Invalid.”)
@ Press the LEFT or RIHGT Key or DATA/SHIFT Key to
'mimImilE] select the third digit from the right. Press the UP Key to set
8 | (] g O DATAI | 2.7
(DATAISHIFTKeY) | (Allocates /BK to CN1-27 (28).)
9 I i I_I‘ DaTe D@ Press the DATA/ENTER Key once, or DATA/SHIFT Key
(] [ I (DATA/ENTER Key) (DATA/SHIF<T Key) | for more than one second. The value blinks and is saved.
g Y (Press at least 1s.)
. @ Press the DATA/ENTER Key once, or DATA/SHIFT Key
10 [N —Znc DATA DATA4 for more than one second to return to the display PnSOF. /
N U e (e (DATA/ENTER Key) | (DATA/SHIFT Key) TGON is set as “Invalid” and /BK is allocated to CN1-27
g Y (Press at least 1s.) (28)
1 Turn OFF the power and ON again to enable the changes of output signal selection (PnSOE and Pn50F).

H Digital Operator/Panel Operator
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7 Digital Operator/Panel Operator
7.4.1 List of Monitor Modes

7.4 Operation in Monitor Mode (UnO00)

The monitor mode can be used for monitoring the reference values, 1/O signal status, and SERVOPACK internal
status.
The monitor mode can be selected during motor operation.

7.4.1 List of Monitor Modes
(1) Contents of Monitor Mode Display

Paranoweter Content of Display Unit
Un000 Actual motor speed min”!
Un001 Input speed reference (Valid only in speed control mode) min”!
Un002 Internal torque reference ( in percentage to the rated torque) %

Number of pul
Un003 Rotation angle 1 (16-bit decimal code) LDEr OF puises
from the zero-point
Un004 Rotation angle 2 (Angle from the zero-point (electrical angle)) deg
Un005 Input signal monitor * -
Un006 Output signal monitor ! -
Un007 Input reference pulse speed (valid only in position control mode) min’!
Un008 Error counter value (amount of position error) (valid only in position control mode) reference unit
Accumulated load rate (value for the rated torque as 100%. Displays effective torque in 10-s o
Un009 %
cycle.)
UnOOA Regenerative load rate (value for the processable regenerative power as 100%. Displays regen- o
erative power consumption in 10-s cycle.)
Power consumed by DB resistance
Un00B (Value for the processable power when dynamic brake is applied as 100%. Displays power con- %
sumed by DB resistance in 10-s cycle.)
Input reference pulse counter (32-bit hexadecimal code)
Un00C . . i ¥ -
(valid only in position control mode)
Un0OD Feedback pulse counter (Data as four times of the encoder pulse number: 32-bit hexadecimal 3
code) 2

* 1. Refer to (2) Contents of Monitor Mode Display.
* 2. Refer to (4) Contents of Monitor Mode Display.
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7.4 Operation in Monitor Mode (UnOO0O)

(2) Sequence I/0O Signal Monitor Display
The following section describes the monitor display for sequence I/O signals.
(a) Input Signal Monitor Display

The status of input signal allocated to each input terminal is displayed:
When the input is in OFF (open) status, the top segment (LED) is lit.
when the input is in ON (short-circuited) status, the bottom segment (LED) is lit.

Ll 1 1|1 1] Top: OFF (H level)
11| 1|l 1]l | | Bottom: ON (L level)

87654321 Number

——

—

Refer to 7.3.2 Input Circuit Signal Allocation for the relation between input terminals and signals.

DI?\E:?XbI;ED Input Terminal Name | Factory Setting
1 CN1-40 /S-ON
2 CN1-41 /P-CON
3 CN1-42 P-OT
4 CN1-43 N-OT
5 CN1-44 /ALM-RST
6 CN1-45 /P-CL
7 CN1-46 /N-CL
8 CN1-4 SEN

<4 EXAMPLE p * When /S-ON signal is ON (Servo ON at L level)

[ T ]
Il 111 11l 1]131¢] «— The bottom segment

of number 1 is lit.

87654321
* When /S-ON signal is OFF

e number 1 is lit.
87654321

[ I :;15]4— The top segment of

* When P-OT signal operates (Operates at H level)

v The top segment of

ITRITRIEEIN] number 3 is t.
[ UL 1I I]

87654321

—

Digital Operator/Panel Operator

H
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7 Digital Operator/Panel Operator
7.4.1 List of Monitor Modes

(b) Output Signal Monitor Display

The status of output signal allocated to each output terminal is displayed:
When the output is in OFF (open) status, the top segment (LED) is lit.
When the output is in ON (short-circuited) status, the bottom segment is lit.

Il 1 11 11 1| Top: OFF (H level)
I} Il 1] 1]l I ]Bottom: ON (L level)

765 4321 Number

Dlls\lrzjlranybI;IrED Outp:lta'[ﬁ;mlnal Factory Setting

1 CNI1-31, -32 ALM

2 CN1-25, -26 /COIN or /V-CMP
3 CN1-27,-28 /TGON

4 CN1-29, -30 /S-RDY

5 CN1-37 ALO1

6 CN1-38 ALO02

7 CNI1-39 ALO3

Seven segments in the top and bottom rows of an LED turn ON and OFF in different combinations to indicate
various output signals.

These segments ON for L level and OFF for H level.

4 EXAMPLE p * When ALM signal operates (alarm at H level.)

I UL number 1 is lit.
7654321

[ | III [1IN] lEIE]<—Thetopsegmentof

(3) Operation in Monitor Mode

The example below shows how to display the contents of monitor number Un000 when the servomotor rotates at

1500 min™!.
Display after Digital Panel -
Step Operation Operator Operator Description
1 'I n_nriri ) —— @ Press the DSPL/SET or MODE/SET Key to select the
I_’ |1 '_l I_I I_, (DSPL/SET Key) MODE/SET monitor mode.

- J (MODE/SET Key)

( my ey p— @ Press the UP or DOWN Key to select the monitor num-
2 II_,I 'm] ,I_II II_II I,_ ,I @ v ber to be displayed. The display shows the example of

\ J the data of Un000.

g g (@) Press the DATA/ENTER Key once, or DATA/SHIFT

3 ,I I:I II_II II II STER DATA 4 Key for more than one second to display the data of

L — J | (DATA/ENTER Key)| (DATA/SHIFT Key) ( \5,000.

(Press at least 1s.)

. —T=T— O Press the DATA/ENTER Key once, or DATA/SHIFT
4 U 'm] U II_II U TR DATA< Key for more than one second to return to the display

~ J | (DATAENTER Key) | (RATASHIETREY) | of monitor number.
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7.4 Operation in Monitor Mode (UnOO0O)

(4) Monitor Display of Reference Pulse Counter and Feedback Pulse Counter

The monitor display of reference pulse counter and feedback pulse counter is expressed in 32-bit hexadecimal.

Display after

Digital

Panel

Step Operation Operator Operator Description
1 'I | 'miimiim] ) —— @ Press the DSPL/SET or MODE/SET Key to select
I~ | MODE/SET th it de.
‘l_l (] ] ) (DSPL/SET Key) (MODEISET Key) e monitor mode
'I | 1o Press the UP or DOWN Key to select “Un00C” or
2 U U () () [y @ @ “Un00D.”
il ] (@) Press the DATA/ENTER Key once, or DATA/
3 R ENTER DATA < SHIFT Key for more than one second to display the
The upper 16-bit data (DATA/ENTER Key) (('E,QTS'S/;‘?ELFSLKSV )| data of the selected monitor number.
c ] ] @@ -
Press the UP or DOWN Key to display the lower
— it .
4 [ A v 16-bit data.
The lower 16-bit data
Press both UP and DOWN Keys simultaneously
gy ey p— g while the display on the left appears to clear the 32-
5 II II_II II_I II_II U @ * @ bit counter data.
— J | (Press simultaneouly) | press simultaneously (The display shown on the left is of the lower 16-bit
data.)
( | Nl . Press the DATA/ENTER Key once, or DATA/
6 J M il D ENTER DATAY SHIFT Key for more than one second to return to
. J | (DATAENTERKey) | (DATA/SHIFTKey) | the display of monitor number.

(Press at least 1's.)

When the control power supply is turned ON, reference pulse and feedback pulse will be “0.” The counter
value increases by forward references, and decreases by reverse references.

Displays the pulse number from 0 to 4294967295 in sequence. If one pulse is decreased from 0, the digital
operator and the panel operator display 4294967295 and then decrease from this pulse number. Also, if one
pulse in increased from 4294967295, the digital operator and the panel operator display 0 and increase from

this pulse number.

The feedback pulse will be 65536 pulse/rev, when using the 16-bit encoder. The feedback pulse will be
131071 pulse/rev, when using the 17-bit encoder.

Digital Operator/Panel Operator

H
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8-4

8.1 Trial Operation

Make sure that all wiring has been completed prior to trial operation.

Perform the following three types of trial operation in order. Instructions are given for speed control mode (stan-
dard setting) and position control mode. Unless otherwise specified, the standard parameters for speed control
mode (factory setting) are used.

(1)Trial Operation for Servomotor without Load (Refer to 8.1.1.)

|_CN1

Secure the motor flange to
the machine, but do not

connect the motor shaft to
the load shaft.

B Purpose

The servomotor is operated without connecting the shaft to
the machine in order to confirm that the following wiring is
correct.

* Power supply circuit wiring

* Motor wiring

* Encoder wiring

* Motor’s rotation direction and motor speed

(2)Trial Operation for Servomotor with Host Reference (Refer to 8.1.2.)

To power
supply«[

X3

|_CN1

To host controller

7_1—>

Secure the motor flange to
the machine, but do not
connect the motor shaft to
the load shaft.

B Purpose
The servomotor is operated without connecting the shaft to
the machine in order to confirm that the following wiring is
correct.
* I/0 signal wiring between the SERVOPACK and the host
controller.
* Motor’s rotation direction, motor speed, and number of
rotations
* Check the operation of the brake, overtravel, and other pro-
tective functions.

(3)Trial Operation for the Servomotor and Machine Combined (Refer to 8.1.3.)

Topower  |e
| |

supply—[

|_CN1

To host controller

—

Secure the motor flange to the
machine, and use a coupling to
connect the motor shaft to the

load shaft.

B Purpose

The servomotor is connected to the machine and trial opera-
tion is performed. The SERVOPACK is adjusted to match the
machine characteristics.

 The servomotor’s rotation direction, motor speed, and
machine travel distance.

« Set the necessary parameters.




8.1 Trial Operation

Step Item Description Reference
. Install the servomotor and SERVOPACK according to the installation conditions.
Installation . .
1 and mounting (Do not connect the servomotor to the machine because the servomotor will be oper- -
ated first under a no-load condition for checking.)
Wiring and Connect the power supply circuit (L1 and L2 or L1, L2 and L3), servomotor wiring
2 conneg:ctions (U, V, W), I/O signal wiring (CN1), and encoder wiring (CN2). During (1) Trial -
Operation for Servomotor without Load, however, disconnect the CN1 connector.
Turn ON the power. Check the panel operator to make sure that the SERVOPACK is
Turn ON the . . . )
3 ower running normally. If using a servomotor equipped with an absolute encoder, perform -
P ’ the setup for the absolute encoder. (Refer to 8.4.5 Absolute Encoder Setup (Fn008).)
Execute jog
4 | mode Execute jog mode operation with the servomotor alone under a no-load condition. Jog Operation
operation.
nnect in . . . .
5 Signafsd Input Connect the input signals (CN1) necessary for trial operation. -
Check input Use the internal monitor function to check the input signals.
6 signals P Turn ON the power, and check the emergency stop, brake, overtravel, and other pro- -
' tective functions for correct operation.
Input the ser- . Host
7 vo ON signal. Input the servo ON signal, and turn ON the servomotor. Reference
8 Input Input the reference for the control mode being used, and check the servomotor for Host
reference. correct operation. Reference
Turn OFF the power, and then connect the servomotor to the machine.
Check protec- . .
9 ti . If using a servomotor with an absolute encoder, set up the absolute encoder and make -
ive operation. ..o . . .
the initial settings for the host controller to match the machine’s zero position.
Set Using the same procedure as you did to input a reference in step 8, operate the servo- Host
10 | necessary motor from the host controller and set the parameter so that the machine’s travel Reference
parameters. direction, travel distance, and travel speed all correspond to the reference.
The servomotor can now be operated. Adjust the servo gain if necessary. Refer to
. 9.1 Autotuning. Host
11 | Operation urotuning . . >
If a problem occurs, refer to Chapter 11 Inspection, Maintenance, and Troubleshoot- | Reference

ing.

Operation
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8 Operation

8.1.1 Trial Operation for Servomotor without Load

8.1.1 Trial Operation for Servomotor without Load

/A CAUTION

load.

and belts disconnected).

* Release the coupling between the servomotor and the machine, and secure only the servomotor without a

To prevent accidents, initially perform the trial operation for servomotor under no-load conditions (with all couplings

In this section, confirm the cable connections of the main circuit power supply, motor and encoder except the
connection to host controller. Incorrect wiring is generally the reason why servomotors fail to operate properly

during the trial operation.

Confirm the wiring, and then conduct the trial operation for servomotor without load.

The operation and the display are the same both for the panel operator and optional digital operator (JUSP-

OP02A-2).
Step Description Check Method and Remarks
Secure the servomotor. Follow 3.8.1 Precautions on Servomotor Installation and secure
the servomotor mounting plate to the machine in order to prevent
s " ina ol the servomotor from moving during operation.
ofe t(rfares er\(/e Or:g:gr Itr;gtﬁ eate Do not cqnnect the s‘ervomot‘or shaft to the machine. The servomo-
1 equipment. tor may tip over during rotation.
Do not connect anything
to the shaft
(no-load conditions).
Check the power supply circuit, servomotor, and encoder | With the CN1 connector not connected, check the power supply
wiring. circuit and servomotor wiring. Do not use the CN1 I/O signals
here.
Refer to 6.1 Wiring Main Circuit for wiring example of main cir-
cuit. Refer fo 2.4 Selecting Cables for motor and encoder cables.
2 Power
supply -[
Encoder
cable
Turn ON the control power supply and main circuit power | If the power is correctly supplied, the panel operator display on the
supply. front panel of the SERVOPACK will appear as shown on the left.
The display on the left indicates that Forward Run Prohibited (P-
Normal Display OT) and Reverse Run Prohibited (N-OT). For details, refer to
7.1.4 Status Display.
- [N | —p| = | If an alarm display appears, the power supply circuit, servomotor
3 -, I—|JZ |<]| 7, = wiring, or encoder wiring is incorrect. If an alarm is displayed, turn
OFF the power, find the problem, and correct it.
Alternate display Refer to 11.1 Troubleshooting.
Example of Alarm Display
[ == ]
I ! Ol
Release the brake before driving the servomotor when a Refer to 8.3.4 Setting for Holding Brakes and 8.4.5 Absolute
servomotor with brake is used. Encoder Setup (Fn008).
4 When using an absolute encoder, encoder setup is required | Absolute Encoder Setup (Fn008) operation can be omitted when

before running the servomotor.

setting the Pn002 to n.C0100 (uses absolute encoder as an incre-
mental encoder) only during trial operation.




8.1 Trial Operation

Step Description Check Method and Remarks
Operate with the panel operator. Use the panel operator to operate the servomotor with utility func-
tion Fn002 (Jog Mode Operation).
YASKAWA SERVOPACK Check that the servomotor rotates in the forward direction by UP
Grsown SGDM- key, and reverse direction by DOWN key.
The operation is completed when the operation is performed as
Panel Operator described below and the alarm display does not appear. Complete
the Fn002 (Jog Mode Operation) and turn OFF the power.
For operation method of the digital operator and panel operator,
refer to 7.1 Functions on Digital Operator/Panel Operator.
The servomotor speed can be changed using the Pn304 (JOG
Speed). The factory setting for jog speed is 500 min!.
5 Panel —» SERVOPACK
ane
Operator
Power—» frs
supply
+ JOG Mode Operation (Fn002)
Step Display after Digital Operator Panel Description
Operation Operator
1 — g p— Press the DSPL/SET or MODE/SET Key to select the utilit
CT T (@ |PesibeDs Z Z
| ’_' ’_I | ’_I nction mode.
— (DSPL/SET Key) MODE/SET
(MODE/SET Key)
2 p— — — — Press the UP or DOWN Key to select Fn002.
,'_ 1 ,’_II ,’_ ,I — , @ @ Note: The digit that can be set will blink.
3 — —) Press the DATA/ENTER Key once, or DATA/SHIFT Key for
- | ,’ 7 I’_I oaTA @ more than one second.
A= / = DATA/ < The display shown at the left will appear, and the servomotor
(DATA/ENTER Key) ((EQZ':/S:T;L'??) will enter JOG operation mode. The servomotor can be operated
with the panel operator in this condition.
4 p— | - Press the SVON or MODE/SET Key. This will turn ON the
[N [N]IN} ] @ power to the servomotor.
d A= 1= (SVON Key) MODE/SET
(MODE/SET Key)
5 Press the UP Key (forward) or DOWN Key (reverse). The servo-
@D ing, tor will operate as long as the key i d
running motor will operate as long as the key is pressed.
(@ (@
@DC Reverse A v
running
6 — — Press the DSPL/SET or MODE/SET Key. This will turn OFF the
— I ,’ 'n I’_I ] @ power to the servomotor. The power will remain OFF even if the
e (DSPL/SET Key) MODE/SET SVON or DATA/SHIFT Key is pressed for more than one sec-
(MODE/SET Key) ond.
7 p— — 1 — Press the DATA/ENTER Key once, or DATA/SHIFT Key for

{1

DATA
ENTER

(DATA/ENTER Key)

(@)

DATA/ 4
(DATA/SHIFT Key)
(Press at least 1s.)

more than one second to return to the Fn002 display of the utility
function mode.

Operation
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8 Operation

8.1.1 Trial Operation for Servomotor without Load

N The servomotor’s rotation direction depends on the setting of parameter Pn000.0 (Direction Selection). The example on
|NFO the previous page describes operation with Pn000.0 in the factory setting.

JOG Speed [Speed | [Position] [ Torque |
Setting Range Setting Unit Factory Setting Setting Validation
0 to 10000 1 min-? 500 Immediately

Sets the utility function Fn002 (Jog Mode Operation) to the reference value of motor speed.

The motor can be operated using only the digital operator without reference from the host controller. The follow-
ing conditions are required to perform jog mode operation.

1. The servo on (/S-ON) input signal is OFF (H level). Refer to 8.3.1 Setting the Servo ON Signal.

2. Pn50A is not set to n.C0O0700 (Sets signal ON) with the external input signal allocation. Refer to 7.3.2
Input Circuit Signal Allocation.

Pay attention that the Forward Run Prohibited (P-OT) and Reverse Run Prohibited (N-OT) signals are invalid
during jog mode operation. For the jog mode operation procedures, refer to pages 8-6 and §-7.



8.1 Trial Operation

8.1.2 Trial Operation for Servomotor without Load from Host Reference

Check that the servomotor move reference or I/O signals are correctly set from the host controller to the SERVO-
PACK. Also check that the wiring and polarity between the host controller and SERVOPACK, and the SERVO-
PACK operation settings are correct. This is final check before connecting the servomotor to the machine.

(1) Servo ON Command from the Host

The following circuits are required: External input signal circuit or equivalent.

Speed Control Position Control

(Standard Setting) [Pn000=n.00O10]
[PnO00=n.000000]

Change the SEN signal (CN1-4) to the H level when an absolute encoder is used.

Operation
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8 Operation

8.1.2 Trial Operation for Servomotor without Load from Host Reference

Step

Description

Check Method and Remarks

Configure an input signal circuit necessary for servo ON.

Connect the /0 signal connectors (CN1) in the circuit on
the previous page or equivalent to input the signal neces-

sary for servo ON. Then turn OFF the power and connect
the CN1 to the SERVOPACK.

Satisfy the following conditions:

1. Servo ON (/S-ON) input signal can be input.

2. Forward Run Prohibited (P-OT) and Reverse Run Prohibited
(N-OT) input signals are turned ON (L level). (Forward run
and reverse run are prohibited.)

3. Reference input (OV reference or 0 pulse) is not input.

To omit the external wiring, the input terminal function can be set

to “Always ON” or “Always OFF” using the input signal allocation

function of parameter. Refer to 7.3.2 Input Circuit Signal Alloca-
tion.

When the absolute encoder is used, Absolute Encoder Setup
(Fn008) operation and the SEN signal wiring can be omitted when
setting the Pn002 to n.00100 (Uses absolute encoder as an incre-
mental encoder) only during trial operation.

Turn ON the power and make sure that the panel operator
display is as shown below.

e |
J o (U

The input signal setting is not correct if the display is not the same
as on the left. Check the input signal using the Un005 (input signal
monitor) from the panel operator.

(NI I

Un005 = I

—_—

Check input signal wiring in monitor mode using the digital opera-
tor. Refer to 7.4.1 List of Monitor Modes.

Turn ON and OFF each signal line to see if the LED monitor bit
display on the digital operator changes as shown below.

Input signal LED display

P-OT /P-CON

N-OTﬂ E/s N
MM Top I|?hts when input

I I|1 | [*signal'is OFF (high level).

! Il 1|l I f«—Bottom Il%hts when input

-|-_ signal is low level).
L /ALM-RST
/P-CL

IN-CL
L—— SEN

- ]
un005 = 11

P ——

If an absolute encoder is being used, the servo will not turn ON
when the servo ON signal (/S-ON) is input unless the SEN signal is
also ON.

When the SEN signal is checked in monitor mode, the top of the
LED will light because the SEN signal is high when ON.

Input the /S-ON signal, then make sure that the display of
the panel operator is as shown below.

[ | B [ l_l]

If an alarm display appears, correct it according to /1.1 Trouble-
shooting. If there is noise in the reference voltage during speed
control, the horizontal line (-) at the far left edge of the panel oper-
ator display may blink. Also the servomotor may turn very slowly.
Refer to 6.4 Others and take a preventive measure.




8.1 Trial Operation

(2) Operating Procedure in Speed Control Mode (Pn000 = n.OCJ00)

The following circuit is required: External input signal circuit or equivalent.

SERVOPACK

VEg: Max. voltage (12 V)

Step

Description

Check Method and Remarks

Check the power and input signal circuits again, and
check that the speed reference input (voltage
between the V-REF and SG) is 0 V.

Refer to the above figure for input signal circuit.

Turn ON the servo ON (/S-ON) input signal.

If the servomotor rotates at extremely slow speed,
refer to 8.5.3 Adjusting Offset, and use the reference
voltage offset to keep the servomotor from moving.

Generally increase the speed reference input voltage
between V-REF and SG from 0 V.

The factory setting is 6 V/rated rotation speed.

Check the speed reference input to the SERVO-
PACK (Un000 [min"'7).

Refer to 7.1.3 Basic Mode Selection and Operation for
how it is displayed.

Check the Un000 (motor speed [min'l].

Refer to 7.1.3 Basic Mode Selection and Operation for
how it is displayed.

Check that the Un001 and Un000 values in steps 4
and 5 are equal.

Change the speed reference input voltage and check
that Un001 and Un000 values are equal for multiple
speed references.

Check the speed reference input gain and motor
rotation direction.

Refer to the following equation to change the Pn300
(speed reference input gain).

Un001=(voltage between V-REF) [V] x Pn300 [300
min’!/6 V]
To change the motor rotation direction without chang-

ing polarity for speed reference input voltage, refer to
8.3.2 Switching the Servomotor Rotation Direction.

Perform the operation from step 2 again after the
motor rotation direction is changed.

When the speed reference input is set to 0 V and
servo OFF status enters, the trial operation for ser-
vomotor without load is completed.

Operation
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8.1.2 Trial Operation for Servomotor without Load from Host Reference

(N
&

B When Position Control is configured at the Host

Analog speed

Host

reference

—>

SERVOPACK

-®

Position control

Speed control

Trial operation for
servomotor without load

When the SERVOPACK conducts speed control and position control is conducted at the host controller, perform the oper-
ations below, following the operations in (2) Operating Procedure in Speed Control Mode (Pn000 = n. JJ0 L) on the pre-

vious page.

Step

Description

Check Method and Remarks

9

Check the input signal circuit again, and check that
the speed reference input (voltage between the V-
REF and SG) is 0 V.

Refer to the above figure for input signal circuit.

10

Turn ON the servo ON (/S-ON) input signal.

If the servomotor rotates at extremely slow speed,
refer to 8.5.3 Adjusting Offset, and use the reference
voltage offset to keep the servomotor from moving.

11

Send the command for the number of motor rotation
easy to check (for example, one motor revolution)
from the host controller in advance, and check the
sent number of rotation and actual number of rota-
tion by visual inspection and the Un003 (rotation
anglel)[pulse].

Refer to 7.1.3 Basic Mode Selection and Operation for
how it is displayed.
Un003 (rotation angle 1)[pulse]: The number of pulses
from the zero point.

12

If the sent number of rotation and actual number of
rotation in step 11 are not equal, correctly set the
Pn201 (PG divided ratio) outputting the encoder
pulse from the SERVOPACK.

Refer to 8.5.7 Encoder Signal Output for how to set.

PG divider (Pn201 [P/Rev]): The number of encoder
pulses per revolution

13

When the speed reference input is set to 0 V and
servo OFF status enters, the trial operation for posi-
tion control with the host controller is completed.




8.1 Trial Operation

(3) Operating Procedure in Position Control Mode (Pn000 = n.0010)

The following circuit is required: External input signal circuit or equivalent.

Reference pulse

SERVOPACK
+24V 1
/S-ON (40 @
p-oT 42
N-OT (43
CLR*y15
: PuLs (7
/PuLs {8
(11

Pulse reference

according to SIGN
parameter /SIGN \{ 12
Pn200.0 setting — * CLR signal is not connected.
Step Description Check Method and Remarks
1 Match the reference pulse form with the pulse out- | Set the reference pulse with Pn200=n.0000x. Refer
put form from the host controller. to 8.6.1 (2) Setting a Reference Pulse Form.
2 Set the reference unit and electronic gear ration so | Set the electronic gear ratio with Pn202/Pn203. Refer
that it coincides with the host controller setting. to 8.6.2 Setting the Electronic Gear.
3 Turn ON the power and the servo ON (/S-ON) input | —
signal.
4 Send the pulse reference for the number of motor Set the motor speed of several 100 min™! for the refer-
rotation easy to check (for example, one motor revo- | ence pulse speed because such speed is safe.
lution) and with slow speed from the host controller
in advance.
5 Check the number of reference pulses input to the Refer to 7.1.3 Basic Mode Selection and Operation for
SERVOPACK by the changed amount before and how it is displayed.
after the Un0OOC (input reference pulse counter) Un00C (input reference pulse counter) [pulse]
[pulse] was executed.
6 Check the actual number of motor rotation [pulse] Refer to 7.1.3 Basic Mode Selection and Operation for
by the changed amount before and after the Un003 | how it is displayed.
(rotation angle 1) [pulse] was executed. Un003 (rotation angle 1) [pulse]
7 Check that steps 5 and 6 satisfy the following equa- | —
tion:
Un003=Un00C x (Pn202/Pn203)
8 Check that the motor rotation direction is the same | Check the input pulse polarity and input reference
as the reference. pulse form. Refer to 8.6.1 (2) Setting a Reference
Pulse Form.
9 Input the pulse reference with the large number of | Set the motor speed of several 100 min™ for the refer-
motor rotation from the host controller to obtain the | ence pulse speed because such speed is safe.
constant speed.
10 Check the reference pulse speed input to the SER- | Refer to 7.1.3 Basic Mode Selection and Operation for
VOPACK using the Un007 (input reference pulse how it is displayed.
speed) [min™']. Un007 (input reference pulse speed) [min™!]
The number of Un007 (input reference pulses) can be obtained from the following equation.
Un007(input reference pulse speed)=input reference pulse [pulses/S] x 60 x Pn202 X — !
Pn203 2'3(8192)
| | | |1 |
Reference input ppm Electronic Encoder
gear ratio pulse *
* The encoder pulse differs depending on the model of the servomotor used.
11 Check the motor speed using the Un000 (motor Refer to 7.1.3 Basic Mode Selection and Operation for
speed) [min™']. how it is displayed.
Un000 (motor speed) [min"l]

Operation
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8.1.2 Trial Operation for Servomotor without Load from Host Reference

Step

Description

Check Method and Remarks

12

Check that the Un007 and Un000 values in steps 9
and 10 are equal.

13

Check the motor rotation direction.

To change the motor rotation direction without chang-
ing input reference pulse form, refer to 8.3.2 Switching
the Servomotor Rotation Direction.

Perform the operation from step 9 again after the
motor rotation direction is changed.

14

When the pulse reference input is stopped and servo
OFF status enters, the trial operation for servomotor
without load and using position control with the host
controller is completed.




8.1 Trial Operation

8.1.3 Trial Operation with the Servomotor Connected to the Machine

/N WARNING

* Follow the procedure below for trial operation precisely as given.

Malfunctions that occur after the servomotor is connected to the machine not only damage the machine, but may also
cause an accident resulting death or injury.

Follow the procedures below to perform the trial operation.

1. Set the necessary parameters according to the machine configuration.

2. Match the direction of rotation and speed to equipment specifications.

| CN1

! ! ‘ TEDOSt controller

4 l LSecure the motor flange to

the machine, and install it
on the load shaft.

=] w_.\“’;

\/

Step Description Check Method and Remarks
1 Turn ON the power and make the settings for Refer to 8.3 Setting Common Basic Functions.

mechanical configuration related to protective When a servomotor with brake is used, take advance

functions such as overtravel and brake. measures to prevent vibration due to gravity acting on
the machine or external forces before checking the
brake operation. Check that both servomotor and
brake operations are correct. For details, refer to 8.3.4
Setting for Holding Brakes.

2 Set the necessary parameters for control mode used. | Refer to 8.5 Operating Using Speed Control with Ana-
log Reference, 8.6 Operating Using Position Control,
and 8.7 Operating Using Torque Control for control
mode used.

3 Connect the servomotor to the machine with cou- Refer to 3.8.1 Precautions on Servomotor Installation.

pling, etc., while the power is turned OFF.
4 Check that the SERVOPACK is servo OFF status Refer to 8.3 Setting Common Basic Functions.
and then turn ON the power to the machine (host For steps 4 to 8, take advance measures for emergency
controller). Check again that the protectlve function Stop so that the servomotor can stop safely when an
in step 1 operates normally. error occurs during operation.

5 Perform trial operation with the servomotor con- Check that the trial operation is completed with as the
nected to the machine, following each section in trial operation for servomotor without load. Also
8.1.2 Trial Operation for Servomotor without Load | check the settings for machine such as reference unit.
from Host Reference.

6 Check the settings of parameters for control mode Check that the servomotor rotates matching the

used set in step 2 again. machine operating specifications.
7 Adjust the servo gain and improve the servomotor | Refer to 9.7 Autotuning.
response characteristics, if necessary. The servomotor will not be broken in completely dur-
ing the trial operation. Therefore, let the system run
for a sufficient amount of additional time to ensure that
it is properly broken in.
8 Write the parameters set for maintenance in /2.4 -
Parameter Recording Table.
Then the trial operation with the servomotor con-
nected to the machine is completed.

Operation
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8.1.4 Servomotor with Brakes

8.1.4 Servomotor with Brakes

Holding brake operation of the servomotor with brake can be controlled with the brake interlock output (/BK)

signal of the SERVOPACK.

When checking the brake operation, take advance measures to prevent vibration due to gravity acting on the
machine or external forces. Check the servomotor operation and holding brake operation with the servomotor
separated from the machine. If both operations are correct, connect the servomotor and perform trial operation.

For wiring on a servomotor with brakes and parameter settings, refer to 8.3.4 Setting for Holding Brakes.

8.1.5 Position Control by Host Controller

As described above, be sure to separate the servomotor and machine before performing trial operation of the ser-
vomotor without a load. Refer to the following table, and check the servomotor operation and specifications in

advance.
Analog
speed
reference
Host
controller

SERVOPACK —@

Position control

Trial operation for

Speed control servomotor without load.

Reference from

the Host Check Item Check Method Review ltems Reference
Section
Controller
JOG Operation Motor Speed Check motor speed as follows: Check the parameter setting at 8.5.1
(Constant + Use the motor speed monitor Pn300 to see if reference speed
Reference Speed (Un000) on the panel operator. gain is correct.
Input from * Run the servomotor at low speed.
Host Controller) Input a reference speed of 60 min™!
for example to check to see if the
servomotor makes one revolution
per second.
Simple No. of motor rotation | Input a reference equivalent to one Check the parameter setting at 8.5.7
Positioning motor rotation and visually check to | Pn201 to see if the number of PG
see if the shaft makes one revolution. | dividing pulses is correct.
Overtravel Whether the servomo- | Check to see if the servomotor stops | Review P-OT and N-OT wiring if 8.3.3
(P-OT and tor stops rotating when P-OT and N-OT signals are the servomotor does not stop.
N-OT Used) when P-OT and N-OT | input during continuous servomotor

signals are input

operation.




8.2 Control Mode Selection

8.2 Control Mode Selection

The control modes supported by the SGDM SERVOPACK are described below.

Parameter

Control Mode

Reference
Section

Pn000 n.O0J00
(Factory
setting)

Speed Control (Analog voltage speed reference)

Controls servomotor speed by means of an analog voltage speed reference. Use
in the following instances.

* To control speed

* For position control using the encoder feedback division output from the
SERVOPACK to form a position loop in the host controller.

8.5

n.O0O10

Position Control (Pulse train reference)

Controls the position of the servomotor by means of a pulse train position refer-
ence.

Controls the position with the number of input pulses, and controls the speed
with the input pulse frequency. Use when positioning is required.

8.6

n.OO0020

Torque Control (Analog voltage reference)

Controls the servomotor’s output torque by means of an analog voltage torque
reference. Use to output the required amount of torque for operations such as
pressing.

8.7

n.OO0O30

Speed Control (Internally set speed selection)

Uses the three input signals /P-CON (/SPD-D), /P-CL (/SPD-A), and /N-CL (/
SPD-B) to control the speed as set in advance in the SERVOPACK. Three
operating speeds can be set in the SERVOPACK. (In this case, an analog ref-
erence is not necessary.)

8.8

n.O00O40

n.OOBO

These are switching modes for using the four control methods described above
in combination. Select the control method switching mode that best suits the
application.

Operation
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8.3.1 Setting the Servo ON Signal

8.3 Setting Common Basic Functions
8.3.1 Setting the Servo ON Signal

This sets the servo ON signal (/S-ON) that determines whether the servomotor power is ON or OFF.
(1) Servo ON signal (/S-ON)

Type | Name Connector Pin Setting Meaning
Number
Input | /S-ON | CN1-40 ON (low level) | Servomotor power ON. Servomotor can be operated.
(Factory setting) OFF (high Servomotor power OFF. Servomotor cannot be operated.
level)
B [MPORTANT

Always input the servo ON signal before inputting the input reference to start or stop the servomotor. Do not input the input

reference first and then use the /S-ON signal to start or stop. Doing so will degrade internal elements and lead to malfunc-
tion.

A parameter can be used to re-allocate the input connector number for the /S-ON signal. Refer to 7.3.2 Input Circuit Signal
Allocation.

(2) Enabling/Disabling the Servo ON Signal

A parameter can be always used to set a parameter servo ON condition. This eliminates the need to wire /S-ON,
but care must be taken because the SERVOPACK can operate as soon as the power is turned ON.

Parameter

Meaning
n.O0O00 | Inputs the /S-ON signal from the input terminal CN1-40. (Factory setting)

n.O0O70 | Constantly enables the /S-ON signal.

* After changing these parameters, turn OFF the main circuit and control power supplies and then turn them ON again to
enable the new settings.

» When the parameter is set to constantly “enable” the signal, resetting an alarm can only be done by turning the power
OFF and ON. (Alarm reset is disabled.)




8.3 Setting Common Basic Functions

8.3.2 Switching the Servomotor Rotation Direction

The rotation direction of the servomotor can be switched without changing the reference pulse to the SERVO-
PACK or the reference voltage polarity.

This causes the travel direction (+, -) of the shaft reverse. The output signal polarity such as encoder pulse output

and analog monitor signal from the SERVOPACK does not change.

The standard setting for “forward rotation” is counterclockwise as viewed from the drive end.

Parameter

Name

Reference

Forward Reference

Reverse Reference

n.00O00

Standard setting
(CCW = Forward)
(Factory setting)

Analog monitor

/ torque reference
Forward
(CCw) Rotation speed

Encoder pulse division output

pao | LILL
PBO J_|_|_|_|_L Phase B advanced

Analog monitor

u-.

D,

Reverse
(CW)

Encoder pulse division output

PAO J_|_|_|_|_L Phase A advanced
peo | LI U1

n.O00O01

Reverse Rotation
Mode

(CW = Forward)

Analog monitor

N
[/

Encoder pulse division output

PAO
PBO J_I_I_I_l_L Phase B advanced

v

D,

Reverse
(cw)

Analog monitor

a4
u-.

®

Forward
(ccw)

Encoder pulse division output

PAO J_|_|_|_|_L Phase A advanced
peo | LI LJ1

The direction of P-OT and N-OT change. For Pn000 = n.0OOO0 (standard setting), counterclockwise is P-OT. For Pn000
=n.0001 (Reverse Rotation Mode), clockwise is P-OT.

Operation
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8.3.3 Setting the Overtravel Limit Function

8.3.3 Setting the Overtravel Limit Function

The overtravel limit function forces movable machine parts to stop if they exceed the allowable range of motion
and turn ON a limit switch.

(1) Connecting the Overtravel Signal

To use the overtravel function, connect the following overtravel limit switch input signal terminals.

Type | Name Connector Pin Setting Meaning
Number
Input | P-OT CN1-42 ON (low level) Forward rotation allowed. Normal operation status.
(Factory setting) OFF (high level) Forward rotation prohibited. Forward overtravel.
Input | N-OT CN1-43 ON (low level) Reverse rotation allowed. Normal operation status.
(Factory setting) OFF (high level) Reverse rotation prohibited. Reverse overtravel.
Connect limit switches as shown below to prevent damage to o
the devices during linear motion. | I;l — Mm‘?rforward rotation direction
ion i ite direction i i i . SERVOPACK
Rotation in the opposite dl.I'CCtIIOI’l is }.)oss1ble-dur1ng overtravel. Sorvomotor [ ]
For example, reverse rotation is possible during forward over- Limi -
|m|l lelt P-OT
travel. switch switch I—» 42
N-OT,| 45

B IMPORTANT

When the servomotor stops due to overtravel during position control, the position error pulses are held. A clear signal
(CLR) input is required to clear the error pulses.

/N\ CAUTION

When using the servomotor on a vertical axis, the workpiece may fall in the overtravel condition.
To prevent this, always set the zero clamp after stopping with Pn001 = n.00O10.
Refer to (3) Selecting the Motor Stop Method When Overtravel is Used in this section.

(2) Enabling/Disabling the Overtravel Signal

A parameter can be set to disable the overtravel signal. If the parameter is set, there is no need to wire the over-
travel input signal.

Parameter Meaning

n.20008 | Inputs the Forward Run Prohibited (P-OT) signal from CN1-42. (Factory setting)

n.8O0O0 | Disables the Forward Run Prohibited (P-OT) signal. (Allows constant forward rotation.)

n.O0O03 | Inputs the Reverse Run Prohibited (N-OT) signal from CN1-43. (Factory setting)

n.O0O0O8 | Disables the Reverse Run Prohibited (N-OT) signal. (Allows constant reverse rotation.)

* Applicable control methods: Speed control, position control, and torque control
* After changing these parameters, turn OFF the main circuit and control power supplies and then turn them ON again to
enable the new settings.
* A parameter can be used to re-allocate input connector number for the P-OT and N-OT signals. Refer to 7.3.2 Input Cir-
cuit Signal Allocation.
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(3) Selecting the Motor Stop Method When Overtravel is Used

This is used to set the stop method when an overtravel (P-OT, N-OT) signal is input while the motor is operating.

Parameter Stop Mode Mode After Meaning
Stopping

n.O0O00 | Stop by dynamic | Coast Rapidly stops the servomotor by dynamic braking

n.CIC101 brake (DB), then places it into Coast (power OFF) Mode.

n.O002 | Coastto a stop Stops the servomotor in the same way as when the
servo is OFF (coasts to a stop), then places it into
Coast (power OFF) Mode.

n.O010 | Decelerate to stop | Zero Clamp Decelerates the servomotor with emergency stop
torque (Pn406), then places it into Zero Clamp (Ser-
volock) Mode.

n.d0020 Coast Decelerates the servomotor with emergency stop
torque (Pn406), then places it into Coast (power
OFF) Mode.

* During torque control, the Pn001.1 setting (the stopping method by Pn001.0) is not effective. The servomotor stops by
dynamic breaking (DB) or coasts to a stop.

* After it is stopped, the servomotor enters Coast Mode.

* After changing these parameters, turn OFF the main circuit and control power supplies and then turn them ON again to
enable the new settings.

* Even during Coast Mode, the servomotor can be rotated in the opposite direction in which overtravel occurred.

B TERMS
* Stop by dynamic brake: Stops by using the dynamic brake (with short-circuiting by a circuit of SERVOPACK).
* Coast to a stop: Stops naturally, with no brake, by using the friction resistance of the motor in operation.
* Decelerate to stop: Stops by using deceleration (braking) torque.

» Zero Clamp Mode: A mode forms a position loop by using the position reference zero.

* For details on stopping methods when the servo turns OFF or when an alarm occurs, refer to 8.3.5 Selecting the Stopping
Method After Servo OFF.

(4) Setting the Stop Torque for Overtravel

Emergency Stop Torque [Speed]| [Position] [Torque ]
Setting Range Setting Unit Factory Setting Setting Validation
0 to 800 1% 800 Immediately

* This sets the stop torque for when the overtravel signal (P-OT, N-OT) is input.
* The setting unit is a percentage of the rated torque (i.e., the rated torque is 100%).

* The value large enough to be the motor maximum torque, 800% is set as the factory setting for emergency stop torque.
However, the actual output emergency stop torque is determined by motor ratings.

Operation
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8.3.4 Setting for Holding Brakes

8.3.4 Setting for Holding Brakes

The holding brake is used when a SERVOPACK controls a vertical axis. In other words, a servomotor with
brake prevents the movable part from shifting due to gravity when the SERVOPACK power goes OFF. (Refer to
8.1.4 Servomotor with Brakes.)

®Vertical Shaft @ Shaft with External Force Applied
Servomotor
External
Holding brake force Servomotor
l Prevents the servomotor %]j_‘
from shifting when
the power is OFF. —>
Prevents the servomotor from

shifting due to external force.

There is a delay in the braking operation. Set the following ON/OFF timing. The timing can be easily set using
the brake interlock output signal.

SERVOPACK control ~ OFF | ON |
power
SERVOPACK main ~ OFF | ON I
power v*1
ON
Servo ON OFF
Holding brake power OFF 3 ON I ]
<
Brake contact part Brake release
(lining) *2 *2 *6
« » 200 ms to 1.0 second
ov

Speed reference

Motor speed -
fo

*3 *5

+
200 ms or more to*ty

* 1. The servo ON signal and holding brake power supply may be turned ON simultaneously.

* 2. The operation delay time of the brake depends on the model. For details, refer to Tuble 8.1 Brake
Operation Delay Time.

* 3. Allow a period of 200 ms before the speed reference is input after the brake power supply is turned
ON.

* 4. The servomotor stop time is shown by t. Refer to Table 8.2 Calculation Method for Servomotor Stop
Time for the calculation of t,.

* 5. Always turn OFF the brake power supply after the servomotor comes to a stop. Usually, set ty+t; to 1
or 2 seconds.

* 6. Turn OFF the servo ON signal 0.2 to 1.0 second after the brake power supply is turned OFF.



8.3 Setting Common Basic Functions

Table 8.1 Brake Operation Delay Time

Brake Open Time Brake Operation Time
Model Vol
ode oltage (ms) (ms)

SGMAH-A3, A5 90 V 20 100
24V 30

SGMAH-01 90 V 30 100
24V

SGMAH-02, 04 90 V 40 200
24V 60

SGMAH-08 90 V 50 250
24V 80 100

SGMPH-01 90 V 20 100
24V

SGMPH-02 90 V 20 100
24V

SGMPH-04 90 V 20 100
24V 60

SGMPH-08 90 V 20 100
24V

SGMPH-15 90 V 20 100
24V

SGMGH-05 (1500 min™")| 20V 100 80

SGMGH-03 (1000 min"y | 24V

SGMGH-09 (1500 min™')| 90V 100 80

SGMGH-06 (1000 min"y | 24V

SGMGH-13 (1500 min!)| 90V 100 80

SGMGH-09 (1000 min!y| 24V

SGMGH-20 (1500 min™")| 20V 170 80

SGMGH-12 (1000 miny | 24V 100

SGMGH-30 (1500 min™")| 90V 170 80

SGMGH-20 (1000 miny| 24V 100

SGMGH-44 (1500 min™") |20V 170 80

SGMGH-30 (1000 min!y| 24V 100

SGMGH-55 (1500 min™")| 20V 170 80

SGMGH-40 (1000 min"y | 24V

SGMGH-75 (1500 min™") |20V 170 80

SGMGH-55 (1000 min"y | 24V

SGMGH-1A (1500 min"")| 20V 170 80
24V

SGMGH-1E(1500 min™") |20V 250 80
24V

SGMSH-10 90 V 170 80
24V

SGMSH-15 90V 170 80
24V

SGMSH-20 90 V 170 80
24V

SGMSH-30 90 V 100 80
24V

SGMSH-40 90 V 100 80
24V

Operation
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8.3.4 Setting for Holding Brakes

Table 8.1 Brake Operation Delay Time (Cont'd)

Model Voltage Brake Open Time Brake Operation Time
(ms) (ms)
SGMSH-50 90V 100 80
24V
SGMDH-22 90V 170 80
24V
SGMDH-32 90V 170 80
24V
SGMDH-40 90V 170 80
24V

Note: The above operation delay time is an example when the power supply is turned ON

and OFF on the DC side.

Be sure to evaluate the above times on the actual equipment before using the application.

Table 8.2 Calculation Method for Servomotor Stop Time

Using Sl Units

Conventional Method

ty =Um I XNy, 21 (sec)
(Tp +Tp) 60

ty=(GD?y + GD?) x Ny (sec)
375 X (Tp + 1)

Jys : Rotor moment of inertia (kg-mz)

GD?); : Motor GD? (kgf-m?)

J; : Load moment of inertia (kg'm?)

GD?; : Load inertia GD? (kgf-m?)

N, : Motor rotational speed (min")

N, : Motor rotational speed (r/min)

Tp : Motor deceleration torque (N*m)

Tp : Motor deceleration torque (kgf*m)

T; : Load torque (N°m)

T; : Load torque (kgf*m)

1. The brake built into the servomotor with brakes is a deenergization brake, which is used only to hold and
cannot be used for braking. Use the holding brake only to hold a stopped motor. Brake torque is at least
120% of the rated motor torque.

IMPORTANT

2. When operating using only a speed loop, turn OFF the servo and set the input reference to 0 V when the
brake is applied.

3. When forming a position loop, do not use a mechanical brake while the servomotor is stopped because
the servomotor enters servolock status.
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8.3 Setting Common Basic Functions

(1) Wiring Example

Use the SERVOPACK contact output signal /BK and the brake power supply to form a brake ON/OFF circuit.

The following diagram shows a standard wiring example.

Servomotor
with brake

Surge absorber
CR50500BL
(manufactured by
Okaya Electric

SERVOPACK
P |
R ower supply /:, L1
S T L2
T € L3
L1C
L2C
BK-RY  (1BK+) | 1
>;
+24\.
(/BK-) | 2
BK-Ry Blueor Brake power supply
. yellow Red
: White [AC  DC | Black

Industries Co., Ltd.)

BK-RY: Brake control relay
Brake power supply Input voltage 200-V models: LPSE-2H01

Input voltage 100-V models: LPDE-1HO01

*1 and *2 are the output terminals allocated with Pn50F.2.

(2) Brake Interlock Output

Type | Name Connector Pin Setting Meaning
Number
Output | /BK Must be allocated ON (low level) Releases the brake.
OFF (high level) | Applies the brake.

out a brake.

B [MPORTANT

This output signal controls the brake and is used only for a servomotor with a brake. This output signal is not used with the
factory settings. The output signal must be allocated (with Pn50F). It does not need to be connected for servomotors with-

The /BK signal is not output during overtravel, or when there is no power to the servomotor.

(3) Allocating Brake Signals (/BK)
The brake signal (/BK) is not used with the factory settings. The output signal must be allocated.

Parameter Connector Pin Number Meaning
+ Terminal | - Terminal
n.O00O0O | - - The /BK signal is not used. (Factory setting)
n.O100 | CN1-25 CN1-26 The /BK signal is output from output terminal CN1-25, 26.
n.dJ200 | CN1-27 CN1-28 The /BK signal is output from output terminal CN1-27, 28.
n.O300 | CN1-29 CN1-30 The /BK signal is output from output terminal CN1-29, 30.

B [MPORTANT

When set to the factory setting, the brake signal is invalid. When multiple signals are allocated to the same output termi-
nal, the signals are output with OR logic. To output the /BK signal alone, disable the other output signals or set them to
output terminals other than the one allocated to the /BK signal. For the allocation of SERVOPACK output signals other

than /BK signal, refer to 7.3.3 Output Circuit Signal Allocation.

Operation
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8.3.4 Setting for Holding Brakes

(4)

S

Setting the Brake ON Timing after the Servomotor Stops

With the factory setting, the /BK signal is output at the same time as the servo is turned OFF. The servo OFF tim-
ing can be changed with a parameter.

Delay Time from Brake Reference Until Servo OFF [Speed] [Posion]| [Torque]
Setting Range Setting Unit Factory Setting Setting Validation
0 to 50 10 ms 0 Immediately

(0 to 500 ms)
* When using the servomotor to control a vertical axis, the
/S-ON

machin§ movable part may shift slightly depending on the }Jrake (ON140) W
ON timing due to gravity or an external force. By using this

parameter to delay turning the servo OFF, this slight shift can be /BK output Brake released| Brake held

eliminated. \
* This parameter changes the brake ON timing while the servomo- Power to motor! No power to motor
tor is stopped. I I
For details on brake operation while the servomotor is operating, Pn506
refer to (5) Setting the Brake ON Timing When Servomotor Run-
ning in this section.

B [MPORTANT
The servomotor will turn OFF immediately when an alarm occurs, regardless of the setting of this parameter.
The machine movable part may shift due to gravity or external force during the time until the brake operates.

Setting the Brake ON Timing When Servomotor Running

The following parameters can be used to change the /BK signal output conditions when a stop reference is output

during servomotor operation due to the servo OFF or an alarm occurring.

Pn507 Brake Reference Output Speed Level [Speed]| [Posiion] [Torque]
Setting Range Setting Unit Factory Setting Setting Validation
0 to 10000 1 min! 100 Immediately
Timing for Brake Reference Output during Motor Operation  [Speed|  [Posiion] [Torque |
Setting Range Setting Unit Factory Setting Setting Validation
10 to 100 10 ms 50 Immediately
(100 to 1000 ms) (500 ms)

/BK Signal Output Conditions When Servo-

motor Running /[S-ONinput | senoon [ SevoOFF

Pn507 (Motor stopped by applying
/ DB or by coasting.)
””” (Pn001.0)

O i
The /BK signal goes to high level (brake ON) péﬁ'ﬁfgﬁé :
when either of the following conditions is satis- |
fied: '

» When the motor speed falls below the level set

in Pn507 after the servo OFF.

* When the time set in Pn508 is exceeded after
the servo OFF.

1
1
1
:
1
/BK output Brake released Brake held

1 1
i ¢ Pn508 > |

B [MPORTANT

* The servomotor will be limited to its maximum speed even if the value set in Pn507 is higher than the maximum speed.

* Allocate the running output signal (/TGON) and the brake signal (/BK) to different terminals.

« If the brake signal (/BK) and running output signal (/TGON) are allocated to the same output terminal, the /TGON signal
will go to low level at the speed at which the movable part drops on the vertical axis, which means that the /BK signal will
not go to high level even if the conditions of this parameter are met. (This is because signals are output with OR logic
when multiple signals are allocated to the same output terminal.) For output signal allocations, refer to 7.3.3 Output Cir-

cuit Signal Allocation.




8.3 Setting Common Basic Functions

8.3.5 Selecting the Stopping Method After Servo OFF
The stopping method when the power to the SERVOPACK turns OFF can be selected.

Parameter Stop Mode Mode After Meaning
Stopping
n.O000 Dynamic Brake | Stops the servomotor by dynamic braking (DB),
. then holds it in Dynamic Brake Mode. (Factory set-
Stop by dynamic ting)
brake
n.O001 Coast Stops the servomotor by dynamic braking (DB),

then places it into Coast (power OFF) Mode.

n.O002 | Coast to a stop Coast Stops the servomotor by coasting, then places it
into Coast (power OFF) Mode.

These parameters are valid under the following conditions:
* When the /S-ON input signal is OFF (Servo OFF).
* When an alarm occurs.
* When the main circuit power supply (L1, L2, or L3) is OFF; Some motors, depending on the model, are stopped by
dynamic braking (DB). Refer to the following section labelled, @ IMPORTANT.

Similar to the Coast Mode, the n.0OMOO0 setting (which stops the servomotor by dynamic braking and then holds it in
Dynamic Brake Mode) does not generate any braking force when the servomotor stops or when it rotates at very low speed.

B TERMS
* Stop by dynamic brake: Stops by using the dynamic brake (with short-circuiting by a circuit of SERVOPACK).
* Coast to a stop: Stops naturally, with no brake, by using the friction resistance of the motor in operation.

B IMPORTANT
The SERVOPACK is forced to stop by dynamic braking, regardless of the settings of this parameter, when the main cir-
cuit power supply (L1, L2, L3) or control power supply (L1C, L2C) turns OFF.

* SGDM-A3BD to -02BD, SGDM-A3BDA to 02BDA (30 to 200 W for 100 V)

* SGDM-A3AD to -15AD, SGDM-A3ADA to 15ADA (30 to 1.5 kW for 200 V)
If the servomotor must be stopped by coasting rather than by dynamic braking when the main circuit power supply (L1, L2,
L3) or the control power supply (L1C, L2C) turns OFF, arrange the sequence externally so the servomotor wiring (U, V, W)
will be interrupted.

IMPORTANT The dynamic brake (DB)! is an emergency stop function.

If the servomotor is frequently started and stopped by turning the power ON/OFF or using the servo ON sig-
nal (/S-ON), the DB circuit will also be repeatedly operated, degrading the SERVOPACK’s internal ele-
ments. Use the speed input reference and position reference to control the starting and stopping of the
servomotor.

Operation

' Dynamic brake (DB) SERVOPACK Servomotor
TERMS ) ) )
A common method for quickly stopping a servomotor. The servomotor is stopped / C

by short-circuiting the servomotor circuit. This circuit is built into the SERVO-
PACK.
LG
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8.3.6 Instantaneous Power Loss Settings

8.3.6 Instantaneous Power Loss Settings

Determines whether to continue operation or turn the servo OFF when the power supply voltage to the SERVO-
PACK main circuit is instantaneously interrupted.

Instantaneous Power Cut Hold Time [Speed] [Posiion] [Torque]
Setting Range Setting Unit Factory Setting Setting Validation
20 to 1000 1ms 20 Immediately

In power loss detection, the status of the main circuit power supply is detected and OFF status is ignored so servomotor
operation will continue if the servomotor turns back ON within the time set in parameter Pn509.

Instantaneous power interruption

In the following instances, however, the parameter setting
will be invalid. Power
« If an insufficient voltage alarm (A.41) occurs during a supply > «— OFF time t
power loss with a large servomotor load. voltage
* When control is lost (equivalent to normal power OFF i ! Operation
operation) with loss of the control power supply. i i continued
] 1

Pn509 >t Servo ON

B [MPORTANT

The maximum setting for the hold time during a power —

loss is 1,000 ms, but the hold time for the SERVOPACK Pn509 <t | Servo ON Servo OFF

control power supply is about 100 ms. The hold time for
the main circuit power supply depends on the SERVO-
PACK output.

To continue SERVOPACK operation for a power loss that is longer than this, provide an uninterruptible power supply.
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8.4 Absolute Encoders

/N WARNING

» The output range of multiturn data for the X-II series absolute detection system differs from that for conven-
tional systems (15-bit encoder and 12-bit encoder). When an infinite length positioning system of the con-
ventional type is to be configured with the X-II series, be sure to make the following system modification.

If a motor with an absolute encoder is used, a system to detect the absolute position can be made in the host con-
troller. Consequently, operation can be performed without zero point return operation immediately after the

power is turned ON.

SGMOH-OO0O10 servomotor: With 16-bit absolute encoder
SGMOH-O00O0O20 servomotor: With 17-bit absolute encoder

Absolute position ) )
detected continuously zero point pZ&rn operation

Absolute encoder

Absolute Encoder | Resolution | OutputRange Action when Limit Is Exceeded

Type of Multiturn

Data

>-I Series 12-bit -99999 to * When the upper limit (+99999) is exceeded in the forward direc-
SGD 15-bit + 99999 tion, the multiturn data is 0.
SGDA * When the lower limit (-99999) is exceeded in the reverse direc-
SGDB tion, the multiturn data is 0.
>-II Series 16-bit -32768 to » When the upper limit (+32767) is exceeded in the forward direc-
SGDM 17-bit + 32767 tion, the multiturn data is -32768.*
SGDH * When the lower limit (-32768) is exceeded in the reverse direc-
SGDP tion, the multiturn data is +32767.*

* The action differs when the Multiturn Limit Setting (Pn205) is changed. Refer to 8.4.7 Multiturn Limit

Setting.

Operation
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8.4.1 Interface Circuits

8.4.1

Interface Circuits

The following diagram shows the standard connections for a an absolute encoder mounted to a servomotor. The
connection cables and wiring pin numbers depend on the servomotor. For details, refer to chapter 5 Specifica-
tions and Dimensional Drawings of Cables and Peripheral Devices.

Host controller ] SERVOPACK ] _Encoder ___
* * 1
ey | sen A
! SEN ; ) 4 1 &PGY | A
7406 SG v ! 9 9 :
e VY [oatiet i | 21 3 A
+ vl 1
Battery T - [BAT(—) /! 22 4 '
— o N )
ff:jlt interface /ii% i : g i 5 {\
uP PBO ; 6 '
Up/d d 5
cc?un(t);n JRE/PBO %g Connector I’
PCO V | 19 fhe"
Clear p ’igg L3 20 = Shield (shell)!
Serial interf: : 48 !
pririidine REPSO 1/ X 49 o
SG 1 ' | 1
§ ! |

* : R ts twisted-pair wires.
Applicable line receiver: 1. i epresents twisted-pair wires

Texas Instruments's SN75175 or KM3486 #2. For wiring pin numbers, refer to chapter &
Terminating resistance R: 220 to 470 Q Specifications and Dimensional Drawings of
Cables and Peripheral Devices

» SEN Signal Connection

Type Name Connector Setting Meaning
Pin Number
Input SEN CN1-4 OFF (low level) | Input when power is turned ON
ON (high level) | Input at absolute data request
* This input signal is required to output absolute data Host controller SERVOPACK
from the SERVOPACK. CNA1
+ When the SERVOPACK main circuit power supply oV SEN 4 | 100 Q
turns OFF, input the SEN signal at a low level. m ol:
* Let at least three sec.onds elapse after turnin'g ON the 7406 or equivalent About 1 mA 247k ‘|‘ 0.1 uF
power before changing the SEN signal to high level. oV I Tsc [ T ov
» When the SEN signal changes from low level to high
level, the multiturn data and initial incremental
pulses are output. We recommend a PNP transistor.
Until these operations have been completed, the ser-  Signal levels

vomotor cannot be turned ON regardless of the status High: 4.0 V min., Low: 0.8 V max.

of the servo ON signal (/S-ON).
* The panel operator display will also remain “b.b”.
Refer to 8.4.6 Absolute Encoder Reception Sequence.

B [MPORTANT
1. Maintain the high level for at least 1.3 seconds when the
SEN signal is turned OFF and then ON, as shown in the fig-
ure on the right.
2. When the SERVOPACK main circuit power supply turns OFF ON (high level) OFF | ON
OFF, input the SEN signal at a low level.

SEN signal

1.3 s min.

T—15 ms min.




8.4 Absolute Encoders

8.4.2 Selecting an Absolute Encoder

An absolute encoder can also be used as an incremental encoder.

Parameter Meaning

N.O00O[ | Use the absolute encoder as an absolute encoder. (Factory setting)

N.O100 | Use the absolute encoder as an incremental encoder.

 The SEN signal and back-up battery are not required when using the absolute encoder as an incremental encoder.

* After changing these parameters, turn OFF the main circuit and control power supplies and then turn them ON again to
enable the new settings.

8.4.3 Handling Batteries

In order for the absolute encoder to retain position data when the power is turned OFF, the data must be backed
up by a battery.

Q PROHIBITED

« Install the battery at either the host controller or the SERVOPACK.
It is dangerous to install batteries at both simultaneously, because that sets up a loop circuit between the batteries.

Battery Yaskawa Model* Manufac- Specifications Manufacturer
Installation turer
Location Model
Host controller - ER6VC3 | Lithium battery Toshiba Battery Co.,
3.6 V 2000mAh Ltd.
SERVOPACK 30 W to 5.0 kW JZSP-BAO1 ER3V Lithium battery Toshiba Battery Co.,
6.0 to 15.0 kW JZSP-BAO1-1 3.6 V 1000mAh Ltd.

* For Yaskawa model, a connector is included with a battery.

(1) Battery Provided for SERVOPACK
Install the battery with the following model due to the SERVOPACK capacity.

Battery connector ~J.{X o ———— o iﬂ@
| | _
J —1l SERVOPACK 200V ®
:I SG\BM—‘Zl
I IE‘l |IE| | !I : W YASKAWA
\ Battery mounting  — -
Ot RO location

For 6.0 to 15.0 kW SERVOPACK

For 30 W to 5.0 kW SERVOPACK Battery model: JZSP-BA01-1

Battery model: JZSP-BAO1

c
9
©
. 2
(2) Installing the Battery at the Host Controller O
Prepare the battery according to the specifications of the host controller. Use the battery with the model number
ER6VC3 (3.6 V, 2000 mAh made by Toshiba Battery Co., Ltd.) or the equivalent n
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8.4.4 Replacing Batteries

8.4.4 Replacing Batteries

The SERVOPACK will generate an absolute encoder battery alarm (A.83) when the battery voltage drops below
about 2.7 V. This alarm is output, however, only when the SERVOPACK power is turned ON. If the voltage
drops while the SERVOPACK power is ON, the SERVOPACK will not generate the alarm.

» Battery Replacement Procedure
1. Replace the battery with only the SERVOPACK control power supply turned ON.

2. After replacing the battery, turn OFF the SERVOPACK power to cancel the absolute encoder battery
alarm (A.83).

3. Turn ON the SERVOPACK power back again. If it operates without any problems, the battery replace-
ment has been completed.

IMPORTANT If the SERVOPACK control power supply is turned OFF and the battery is disconnected (which includes
disconnecting the encoder cable), the absolute encoder data will be deleted. The absolute encoder must
be setup again. Refer to 8.4.5 Absolute Encoder Setup (Fn008).

8.4.5 Absolute Encoder Setup (Fn008)

Setting up (initializing) the absolute encoder is necessary in the following cases.
* When starting the machine for the first time
* When an encoder backup error alarm (A.81) is generated
* When an encoder checksum error alarm (A.82) is generated
* When the data of the absolute encoder is to be set within the number of pulses of one rotation.

Use a built-in type digital operator in the SERVOPACK or a digital operator for setup.

IMPORTANT 1. Encoder setup operation is only possible when the servo is OFF.

2. If the following absolute encoder alarms are displayed, cancel the alarm by using the same method as the
setup (initializing). They cannot be canceled with the SERVOPACK alarm reset input signal (/ALM-
RST).

* Encoder backup error alarm (A.81)

* Encoder checksum error alarm (A.82)

Any other alarms that monitor the inside of the encoder should be canceled by turning OFF the power, then
canceling the alarm.

3. Multiturn data sometimes takes —1, 0, +1 when setup. (The values vary depending on the difference of
motors (encoders) and the position when setup is executed.)

When setup, make sure to read the multiturn data and the number of initial incremental pulse.
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Display after Digital Panel e
Step Operation Operator Operator Description
1 Alarm generated
2 - il ) @ Press the DSPL/SET or MODE/SET Key to select the utility func-
UL | osrmser ke mopgiser | o mode:
( Y) | (MODE/SET Key)
3 — pumy ey p— Press the UP or DOWN Key to select parameter Fn00S.
,'— I~ ,’_II ,’_ ,I ,’j C,] @ Note: The digit that can be set will blink.
4 — T —1 — ) Press the DATA/ENTER Key once, or DATA/SHIFT Key for
@ y y
I’J I’_I I, I’ ,’ R more than one second.
—1— /| (DATA/ENTER Key) (DA-r[Xgﬁ/,;- key) | The display will be as shown at the left.
(Press at least 1s.)
5 I [l (e T ) Continue pressing the UP Key until PGCLS is displayed.
[ (] [ | @ @ Note: If.there is a mistake in the key operation, “n070P”.Will
v 1 or about one second. The panel operator or digita
g A blink for ab d. The panel op digital
operator will return to the utility function mode.
6 — Press the DSPL/SET or MODE/SET Key. This will clear the mul-
DSPL
’__II Il ,’— Mo[g]/SET titurn data of the absolute encoder.
— — (DSPL/SET Key) (MODE/SET Key) | When completed, “donE” will blink for about one second.
7 M ) After “donE” is displayed, “PGCLS5” will be displayed again.
— About one second later
e =3
8 p— py o p— @ Press the DATA/ENTER Key once, or DATA/SHIFT Key for
,’— i U " ,I H ENTER < more than one second to return to the Fn008 display of the utility
! DATA/ .
(DATA/ENTER Key)| (DATA/SHIFT key) | function mode.
(Press at least 1s.)
9 | Turn OFF the power, and then turn it ON again to make the setting valid.

Operation
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8.4.6 Absolute Encoder Reception Sequence

8.4.6 Absolute Encoder Reception Sequence

The sequence in which the SERVOPACK receives outputs from the absolute encoder and transmits them to host
controller is shown below.

(1) Outline of Absolute Signals

The serial data, pulses, etc., of the absolute encoder that are output from the SERVOPACK are output from the
PAO, PBO, PCO, and PSO signals as shown below.

SERVOPACK
@ PS ,[ Dividing PAQ
.7 Conversion circuit ] PBO
from serial data (Pn201) y
into pulse PCO
Data PSO
conversion
Signal Name Status Meaning
PAO At initial status Serial data
Initial incremental pulse
At normal status Incremental pulse
PBO At initial status Initial incremental pulse
At normal status Incremental pulse
PCO Always Zero point pulse
PSO Always Rotation count serial data

(2) Absolute Encoder Transmission Sequence and Contents
1. Set the SEN signal at high level.

2. After 100 ms, set the system to serial data reception-waiting-state. Clear the incremental pulse up/down
counter to zero.

3. Receive eight bytes of serial data.

4. The system enters a normal incremental operation state about 25 ms after the last serial data is received.

SEN signal

PAO

PBO

PSO

< Incremental pulse

Incremental pulse

Rotation count serial data

Rotation count serial data
N Initial incre-
l;Jrld_el‘IDe_d_ _____ mental puls
_______ T | Phas_e A) (Phase A)
Undefined Initial incre- Imme;lnatlalln;lrﬁs;
R N mental pulse  (Bhase B) |(Phase B)
) |
Undefined Homs|60mMs min.
_______ ~ Timax. | 90ms typ. 1to 3 ms -
50ms 260 ms max. | 400 ms mak.
gl

ified at setup).

Ll L
Approx.15ms

Serial data: Indicates how many turns the motor shaft has made from the reference position (position spec-

Initial incremental pulse: Outputs pulses at the same pulse rate as when the motor shaft rotates from the

origin to the current position at about 1250 min™! (for 17 bits when the dividing pulse is at the factory set-

ting).



8.4 Absolute Encoders

Reference position (setup) Current position
Coordinate -1 0 \/ +1 +2 Y +3
value T T Y T T T
I I I I I I I
| +0 [ | +2 | 1 43 |
valueM | R T Po] |
I T T T =1 I I
N
| | | | Pg b |
: S R - VIR :
I | g ] ] 1 I
Final absolute data P, is calculated by following formula.
Pe Current value read by encoder
Pp=M xR+ Pg M Multiturn data (rotation count data)
Py =Pg-Pg Po Number of initial incremental pulses
Use the following for reverse rotation Ps Absolute data read at setup (This is saved and controlled by the host
mode (Pn000.0 = 1). controller.)
Pp=-M xR+ P, Pg=Mg¢ xR+ Pg'
Py =Pg-Pg Mg Multiturn data read at setup
Ps" | Number of initial incremental pulses read at setup
Py Current value required for the user’s system
R Number of pulses per encoder revolution (pulse count after dividing,
value of Pn201)

(3) Detailed Signal Specifications

(a) PAO Serial Data Specifications

The number of revolutions is output in five digits.

Data Transfer Method Start-stop Synchronization (ASYNC)
Baud rate 9600 bps
Start bits 1 bit
Stop bits 1 bit
Parity Even
Character code ASCII 7-bit code
Data format 8 characters, as shown below.

P T gt ngr "GR

00000 1010 1

v
T Data T LStop bit

Start bit Even parity

Note: 1. Data is “P+00000” (CR) or “P-00000” (CR) when the number of revolutions is zero.
2. The revolution range is “+32767” to “-32768.” When this range is exceeded, the data changes from
“+32767 to “-32678” or from “-32678” to “+32767.” When changing multiturn limit, the range
changes. For details, refer to 8.4.7 Multiturn Limit Setting.

Operation
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8.4.6 Absolute Encoder Reception Sequence

(b) PSO Serial Data Specifications

The number of revolutions is always output in five digits and seven digits (absolute position within one revo-

lution).
Data Transfer Method Start-stop Synchronization (ASYNC)
Baud rate 9600 bps
Start bits 1 bit
Stop bits 1 bit
Parity Even
Character code ASCII 7-bit code
Data format 13 characters, as shown below.

Absolute position within
one revolution: 0 to 9

+or - , CR

s

I_II_II_II_II_II_II_II_II_II_II_II_II_II_I

No. of revolutions: 0 to 9

P
\
I_l

000001010 1
\__/
Data Stop bit
Start bit Even parity

Note: 1. The absolute position data within one revolution is the value before divided.
2. The absolute position data increases during forward rotation. (The reverse rotation mode is
invalid.)

(c) Incremental Pulses and Zero-Point Pulses

Just as with normal incremental pulses, initial incremental pulses which provide absolute data are first
divided by the frequency divider inside the SERVOPACK and then output.

For details, refer to 8.5.7 Encoder Signal Output.

Forward rotation Reverse rotation

Phase A —l_l—-—l_l— Phase A —l_]—'—l_l—

PhaseB— [~ 1 B IR e B
. ; Phase B : .

Phase C ! Phase C !

—>t —t

(4) Transferring Alarm Contents

When an absolute encoder is used, SEN signals can be utilized to transfer the alarm detection contents from PAO
outputs to the host controller as serial data.
For alarm list, refer to 11.1.1 Alarm Display Table.

SEN Slgnal High Error detection Low level
level
Panel Operator luln F’ 5 ’l

(Digital Operator) or

Display b b Overspeed

\--.-------------.---

PAO Epipipiy [ ]

Serial Data Serial data
Incremental pulse
Enlarged view

Data format
N I Y I I Iy
AT ST MP BT 1" % “CR”
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8.4.7 Multiturn Limit Setting

/A WARNING

» The multiturn limit value must be changed only for special applications. Changing it inappropriately or unin-
tentionally can be dangerous.

« If the Multiturn Limit Disagreement alarm (A.CC) occurs, check the setting of parameter Pn205 to be sure
that it is correct.
If FnO13 is executed when an incorrect value is set in Pn205, an incorrect value will be set in the encoder. The alarm

will disappear even if an incorrect value is set, but incorrect positions will be detected, resulting a dangerous situation
where the machine will move to unexpected positions and machine break and personal accident will occur.

The parameter for the multiturn limit setting sets the upper limit for the multiturn data from the encoder into
Pn002 = nO000O0O when using an absolute encoder. When the rotation amount exceeds this setting, the encoder
rotation amount returns to 0.

Multiturn Limit Setting

[Speed]|  [Positon] [Torque ]
Setting Range Setting Unit Factory Setting Setting Validation
0 to 65535 1 Rev 65535 After restart

This parameter is valid when Pn002 = nEJ0ODO (when the absolute encoder is used).
The range of the multiturn data will vary when this parameter is set to anything other than the factory setting.

Factory Setting (=65535) Without Factory Setting (#65535)
Reverse Pn205 setting value
+32767 Forward direction Forward Sractoe

l

Multiturn o
data ‘

directi% /‘ T — direction
Multiturn
V data

0

-32768 No. of revolutions —»

No. of revolutions —»

B When Set to Anything Other than the Factory Setting
(#65535)

When the motor rotates in the reverse direction with the multiturn

data at 0, the multiturn data will change to the setting of Pn205. E

When the motor rotates in the forward direction with the multiturn M Detection amount

Position detection

(Revolution counter)

data at the Pn205 setting, the multiturn data will change to 0. R ankl B AR

Set the Pn205 to (the desired multiturn data -1). < T > |J ' | (Absolut den)
osition solute encoder

Travel distance/motor = 1 revolution

* Encoder Multiturn Limit Disagreement

If the Pn205 value is changed from the factory setting and the power is turned OFF then ON, an alarm will be dis-
played.

Alarm Alarm Name Alarm Code Outputs Meaning
Display
A.CC Multiturn Limit Disagreement ALOl | ALO2 | ALO3 | Different multiturn limits have been set
ON (L) | OFF (H) | ON (L) | in the encoder and SERVOPACK.

When the alarm is displayed, be sure to change the multiturn limit value within the encoder.

Operation
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8.4.8 Multiturn Limit Setting When Multiturn Limit Disagreement (A.CC) Occurred

8.4.8 Multiturn Limit Setting When Multiturn Limit Disagreement (A.CC) Occurred

Perform the following operation using the digital operator or panel operator.

This operation can only be done when the A.CC alarm is generated.

8-38

Display after Digital Panel -
Step Operation Operator Operator Description
1 ( - Tl @ Press the DSPL/SET or MODE/SET Key to select the utility func-
— _SET tion mode.
U L ] [ (DSPLISET Key) MODE/SET
(MODE/SET Key)
2 — — — Press the LEFT/RIGHT or UP/DOWN Key or the UP or DOWN
II— m] II_II ,I —II @ @ Key to set the parameter Fn013.
= A v *The digit that can be set will blink.
3 (— T —T—1 — Press the DATA/ENTER Key once, or DATA/SHIFT Key for
II—I II_I | II: II: BNTER DATA more than one second. The display on the left will appear.
S (DATA/ENTER Key) | (DATA/SHIFT Key)
(Press at least 1s.)
4 ( | — Press the DSPL/SET or MODE/SET Key. The multiturn limit set-
clolmc @ ting in the abs.olut.e encoder Wll}‘be ch’e,mg.ed‘ .
(DSPL/SET Key) MODE/SET When the setting is completed, “donE” will blink for about one
(MODE/SET Key) second.
5 'I:I Rl After “donE” is displayed, “PGSEt” will be displayed again.
ot (Y | el About one second later
6 — — — @ Press the DATA/ENTER Key once, or DATA/SHIFT Key for
II— I/ II_II ,I —II BTER < more than one second to return to the Fn013 display of the utility
——/ | (DATA/ENTER Key) (DA%;% FTkey) | function mode.
(Press at least 1s.)
7 | Turn OFF the power, and then turn it ON again to make the setting valid.




8.5 Operating Using Speed Control with Analog Reference

8.5 Operating Using Speed Control with Analog Reference
8.5.1 Setting Parameters

Parameter Description
Pn000 n.dO0O000 Control mode selection: Speed control (analog reference) (factory setting)

Pn300 Speed Reference Input Gain [Speed] [Position] [Torque]
Setting Range Setting Unit Factory Setting Setting Validation
1.50 to 3000 0.01 V/Rated 600 Immediately
(150 to 30.00 V/Rated speed) speed (6 V/ Rated speed)

Sets the analog voltage level for the speed reference (V-REF) necessary to operate the

servomotor at the rated speed. Reference.
Speed Set this
-1
(min~%) slope.
B EXAMPLE >

>

Pn300=600: 6-V input is equivalent to the rated speed of the servomotor Reference
(factory setting). Voltage (V)

Pn300=1000: 10-V input is equivalent to the rated speed of the servomotor.

Pn300=200: 2-V input is equivalent to the rated speed of the servomotor.

Operation
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8.5.2 Setting Input Signals

8.5.2 Setting Input Signals
(1) Speed Reference Input

Input the speed reference to the SERVOPACK using the analog voltage reference to control the servomotor speed
in proportion to the input voltage.

Type | Signal [ Connector Pin Name
Name Number

Input | V-REF | CN1-5 Speed Reference Input
SG CNI1-6 Signal Ground for Speed Reference Input

The above inputs are used for speed control (analog voltage reference). (Pn000.1 =0, 4, 7,9, or A)
Pn300 is used to set the speed reference input gain. Refer to 8.5.1 Setting Parameters.
B Input Specifications

* Input range: 2 VDC to 10 VDC/rated speed

* Maximum allowable input voltage: £12 VDC

« Setting Example

I Pn300 = 600: Rated speed at £6 V
Rated motor speed {— £ Actual examples are shown below.
Factory setting 8 0
a2 8 \4 1L -1 Speed Reference| Rotation Motor Speed SGMAH
s ;&* 7l 4 & 12 Input Direction P Servomotor
. /] Input voltage (V) +6V Forward |Rated motor speed 3000 min !
+ ] Rated motor speed .
o] +1V Forward 1/6 rated motor speed 500 min"!
' The slope is set in Pn300. -
3V Reverse 1/2 rated motor speed | 1500 min-!

Parameter Pn300 can be used to change the voltage input range.

B Input Circuit Example Connect V-REF and SG to the speed reference output terminals on
« Always use twisted-pair wire to control noise. the host controller when using a host controller, such as a program-
* Recommended variable resistor: Model 25HP- mable controller, for position control.

iO(]? manufactured by Sakae Tsushin Kogyo Co., N SERVOPACK
ost controller
td. CN1
V-REF .\ 5
SERVOPACK Speed reference
1.8 kQ 1/2 W min. output terminals SG 6
CN1
+12V 2kQ VREFLS AG
l Feedback TPAO Qg
SG .\ 6 i
v Y pulse input { PBO: ;%g
terminals [PBO

—Z= : represents twisted-pair wires.

(2) Proportional Control Reference (/P-CON)

Type Signal Connector Setting Description
Name Pin Number
Input /P-CON CN1-41 ON (low level) | Operates the SERVOPACK with proportional control.
OFF (high level) | Operates the SERVOPACK with proportional integral
control.

/P-CON signal selects either the PI (proportional integral) or P (proportional) Speed Control Mode.

Switching to P control reduces servomotor rotation and minute vibrations due to speed reference input drift.

Input reference: At 0V, the servomotor rotation due to drift will be reduced, but servomotor rigidity (holding force) drops
when the servomotor is stopped.

Note: A parameter can be used to reallocate the input connector number for the /P-CON signal. Refer to 7.3.2 Input Circuit
Signal Allocation.
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8.5 Operating Using Speed Control with Analog Reference

8.5.3 Adjusting Offset

When using the speed control, the servomotor may rotate slowly even if 0 V is specified as the analog voltage

reference. This happens if the host controller or external circuit has a slight offset (in the units of mV) in the ref-
erence voltage. Adjustments can be done manually or automatically by using the panel operator or digital opera-
tor. Refer to 7.2 Operation in Utility Function Mode (Fn ).

The automatic adjustment of the analog (speed, torque) reference offset (Fn009) automatically measures the
amount of the offset and adjusts the reference voltage.

The SERVOPACK automatically adjusts the offset when the host controller or external circuit has the offset in

the reference voltage.

Reference
voltage /

/| Yoffset

Speed
reference

—

Automatic
offset
adjustment

Reference
voltage

Speed
reference

Offset automatically
— adjusted in SERVOPACK.

After completion of the automatic adjustment, the amount of offset is stored in the SERVOPACK. The amount of
offset can be checked in the speed reference offset manual adjustment mode (Fn00A). Refer to 8.5.3 (2) Manual
Adjustment of the Speed Reference Offset.

Operation
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8 Operation
8.5.3 Adjusting Offset

(1) Automatic Adjustment of the Speed Reference Offset

The automatic adjustment of reference offset (Fn009) cannot be used when a position loop has been formed with
a host controller and the error pulse is changed to zero at the servomotor stop due to servolock. Use the speed ref-
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erence offset manual adjustment (Fn00A) described in the next section for a position loop.

The zero-clamp speed control function can be used to force the motor to stop while the zero speed reference is
given. Refer to 8.5.6 Using the Zero Clamp Function.

The speed reference offset must be automatically adjusted with the servo OFF.

IMPORTANT
Adjust the speed reference offset automatically in the following procedure.
Step Display after Digital Panel Description
Operation Operator Operator
1 SERVOPACK  Servomotor Turn OFF the SERVOPACK, and input the 0-V reference voltage
from the host controller or external circuit.
0-V speed
E‘:r?ttroller reference N— .
Servo OFF (ss'gmgmoa,ﬂ‘)’“
2 r — A — @ Press the DSPL/SET or MODE/SET Key to select the utility
I ET f t. d N
[ UL (] [ [ (DSPJSET Key) MODE/SET | | oronmode
Y} | (MODE/SET Key)
3 —— g g Press the LEFT/RIGHT or UP/DOWN Key, or UP or DOWN
I’— ml I'_I L'I Ijl @ @ Key to select parameter Fn009.
. v *The digit that can be set will blink.
4 r — T — Press the DATA/ENTER Key once, or DATA/SHIFT Key for
- II_ II_ 7 BTeR @ more than one second. “rEF_o” will be displayed.
— — (DATA/ENTER Key) (DATDAgﬁll FT Key)
(Press at least 1 s.)
5 r — — @ Press the DSPL/SET or MODE/SET Key.
I__II 'mlim II— (Lj MODE/SET The reference offset will be automatically adjusted.
= = (DSPL/SET Key) (MODE/SET Key)| When completed, “donE” will blink for about one second.
6 r — After “donE” is displayed, “rEF _o” will be displayed again.
I II_ II_ J About one second later
7 (— 11— Press the DATA/ENTER Key once, or DATA/SHIFT Key for
I’— ]l L'I Ijl BTeR @4 more than one second to return to the Fn009 display of the utility
DATA/ :
- DATA/ENTER K function mode.
( | B
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(2) Manual Adjustment of the Speed Reference Offset

Use the speed reference offset manual adjustment (Fn00A) in the following situations:

* If aloop is formed with the host controller and the position error pulse is to be zero when servolock is
stopped.
+ To deliberately set the offset to some value.
* To check the offset data set in the speed reference offset automatic adjustment mode.
This function operates in the same way as the reference offset automatic adjustment mode (Fn009), except that
the amount of offset is directly input during the adjustment.

The offset setting range and setting units are as follows:

Speed Reference
A Y

Offset adjustment

range Offset Adjustment Range: £15000

(Speed Reference: £750 mV)

Offset setting unit > fr;niltog Offset Setting Unit
P Speed Reference:1 = 0.05 mV
Voltage

Adjust the speed reference offset manually in the following procedure.

Step Display after Digital Panel Description
Operation Operator Operator
1 — pumy ey p— Press the DSPL/SET or MODE/SET Key to select the utilit
,’— m U " ,I U MO@/SET function mode. ’ ’
— (DSPL/SETKey) | (MODE/SET Key)
2 - Al @ @ Press the UP or DOWN Key to select parameter FnO0A.
'l (][N Iq A v *The digit that can be set will blink.
3 p— 1 — ) Press the DATA/ENTER Key once, or DATA/SHIFT Key for
- ,:, I’—' I:" @ more than one second. The display will be as shown at the left.
— 7 | (DATAEENTER Key)| (0 o oy) | The manual adjustment mode for the speed reference offset will
(Press atleast1s.) | be entered.
4 = Tl ) Turn ON the servo ON (/S-ON) signal. The display will be as
9 I—’ | Servo ON shown at the left.
5 R EEE @ Press the LEFT or RIGHT Key or DATA/SHIFT Key for less
oo DATA than one second to display the speed reference offset amount.
DATA/SHIFT K
((Press less than 1esy))
6 Press the UP or DOWN Key to adjust the amount of offset.
CC)
7 p Il Press the LEFT or RIGHT Key or MODE/SET Key for less than
[ ] [l ] ] @ one second. The display will appear momentarily as shown at the
i MODE/SET left, and “donE” will blink and the offset will be set. After the
(P(:\ggjifigﬁyl) s}eltting is cli)rr;piﬁeted, the display will return to the display as
shown at the lett.
8 — 1T — Press the DATA/ENTER Key once, or DATA/SHIFT Key for
[ I’— " U L'I I'q ] ENTER @ more than one second to return to the Fn00A display of the utility
(DATA/ENTER Key)| (oATASHIFT key) | function mode.
(Press at least 1 s.)

Operation
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8.5.4 Soft Start

8.5.4 Soft Start

The soft start function converts the stepwise speed reference inside the SERVOPACK to a consistent rate of
acceleration and deceleration.

Pn305 Soft Start Acceleration Time
Setting Range Setting Unit Factory Setting Setting Validation
0 to 10000 1ms 0 Immediately
Pn306 Soft Start Deceleration Time
Setting Range Setting Unit Factory Setting Setting Validation
0 to 10000 1ms 0 Immediately

The soft start function enables smooth speed control when inputting a stepwise speed reference or when selecting internally
set speeds. Set both Pn305 and Pn306 to “0” for normal speed control.

Set these parameters as follows:
* Pn305: The time interval from the time the motor starts until the motor maximum speed is reached.
* Pn306: The time interval from the time the motor is operating at the motor maximum speed until it stops.

Maximum speed of Servomotor
\‘« N

After soft start

Before soft start

Pn305 Pn306
8.5.5 Speed Reference Filter
Speed Reference Filter Time Constant
Setting Range Setting Unit Factory Setting Setting Validation
0 to 65535 0.01 ms 40 Immediately
(0 to 655.35 ms) (0.40 ms)

This smoothens the speed reference by applying a 1st-order delay filter to the analog speed reference (V-REF) input. A
value that is too large, however, will slow down response.

8.5.6 Using the Zero Clamp Function
(1) Zero Clamp Function

The zero clamp function is used for systems where the host controller does not form a position loop for the speed
reference input. When the zero clamp signal (/ZCLAMP) is ON, a position loop is formed inside the SERVO-
PACK as soon as the input voltage of the speed reference (V-REF) drops below the motor speed level in the zero
clamp level (Pn501). The servomotor ignores the speed reference and then quickly stops and locks the servomo-
tor.

The servomotor is clamped within 21 pulse of when the zero clamp function is turned ON, and will still return to
the zero clamp position even if it is forcibly rotated by external force.
When the /ZCLAMP signal is turned ON, a
speed reference below the Pn501 setting is detected.
Host controller Y s

Speed reference
V-REF

0 Stops precisely!
Zero clamp |8
/P-CON
(/ZCLAMP)
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(2) Parameter Setting

(3

~—"

Parameter

Meaning

Pn000 n.OOAO

Control mode selection: Speed control (analog voltage reference) < Zero clamp

Zero Clamp Conditions

Zero clamp is performed with Pn000 = n.0OJAL when the following two conditions are satisfied:
* /P-CON (/ZCLAMP) is ON (low level).
* Speed reference (V-REF) drops below the setting of Pn501.

SERVOPACK
CN1
Speed reference — VREF LS
/P-CON (41
Zero clamp (IZCLAMP) —

Speed
Preset value

for zero clamping —p4— _/1___&Y -
Pn501 :

/P-CON (/ZCLAMP) input

Zero clamp is performed.

V-REF speed reference

]
T
! | Time
ic| N
Open (OFF); :C osed (9 ?
! |
—>k— OFF —>1<—><— OFF —><——
ON | 1 ON'! 1ON

Zero Clamp Level
Setting Range Setting Unit Factory Setting Setting Validation
0 to 10000 1 min-1 10 Immediately

Sets the motor speed at which the zero clamp is performed if zero clamp speed control (Pn000 = n.O0OAD) is selected.
Even if this value is set higher than the maximum speed of the servomotor, the maximum speed will be used.

Input Signal Setting

Type | Signal Name Connector Pin Setting Meaning
Number
Input /P-CON CN1-41 ON (low level) Zero clamp function ON (enabled)
OFF (high level) Zero clamp function OFF (disabled)
/ZCLAMP Must be allocated ON (low level) Zero clamp function ON (enabled)
OFF (high level) Zero clamp function OFF (disabled)

This is the input signal for the zero clamp operation.

Either /P-CON or /ZCLAMP can be used to switch the zero clamp.

To switch to zero clamp operation using a /P-CON signal, set PnS0A.0 to 0.
To use the /ZZCLAMP signal, set PnS0A.0 to 1, and allocate an input signal. Refer to 7.3.2 Input Circuit Signal Allocation

for more details.

B [MPORTANT

When the /ZCLAMP signal is allocated, the zero clamp operation will be used even for speed control Pn000 = n.O0O00.

Operation
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8.5.7 Encoder Signal Output

8.5.7 Encoder Signal Output
Encoder feedback pulses processed inside the SERVOPACK can be output externally.

Type Signal Connector Name
Name Pin Number

Output | PAO CNI1-33 Encoder output phase A
/PAO CN1-34 Encoder output phase /A

Output | PBO CN1-35 Encoder output phase B
/PBO CN1-36 Encoder output phase /B

Output | PCO CNI1-19 Encoder output phase C (zero-point pulse)
/PCO CN1-20 Encoder output phase /C (zero-point pulse)

These outputs explained here.
SERVOPACK Host controller
Encoder

Phase A (PAO)
Phase B (PBO
Phase C (PCO)

*
Serial data ]_’ Frequency|
dividing

circuit

Note: The width of the zero-point pulse varies
depending on the setting of the dividing
ratio (Pn201). The width of zero-point
pulse and phase A are identical.

* The pulse width of the zero-point pulse (phase C) is changed according to the setting of the dividing1 ratio (Pn201). This
pulse width should be the same as that for phase A.

B Output Phase Form
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Forward rotation (phase B leads by 90°)

Reverse rotation (phase A leads by 90° )

“Hew
Phase A _|_|_|_|_

Phase B
Phase C ——I_l—

> 1

o
phaseA L1 LI

Phase B
Phase C —l_l—

>t

The following signals are added when using an absolute encoder.

Type Signal Connector Name
Name Pin Number
Input SEN CN1-4 SEN Signal Input
SG CN1-2 Signal Ground
BAT (+) | CN1-21 Battery (+)
BAT () | CN1-22 Battery (-)
Output | gG* CNI1-1 Signal Ground

* SG (CNI1-1, 2): Connect to 0 V on the host controller.

TERMS'

IMPORTANT If using the SERVOPACK’s phase-C pulse output for a zero point return, rotate the servomotor twice or
more before starting a zero point return. If the configuration prevents the servomotor from rotating the ser-
vomotor or more, perform a zero point return at a motor speed of 600 min™! or below. If the motor speed is
faster than 600 min"!, the phase-C pulse output may not be output correctly.

' Dividing

The dividing means that the divider converts data into the pulse density based on the pulse data of the encoder installed on
the servomotor, and outputs it. The setting unit is the number of pulses/revolution.
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+ Pulse Dividing Ratio Setting

PG Dividing Ratio (For 16-bit or less)

[Speed| [Position] [Torque |
Setting Range Setting Unit Factory Setting Setting Validation
16 to 16384 1 P/Rev 16384 After restart

Set the number of pulses for PG output signals (PAO, /PAO, PBO, /PBO) externally from the SERVOPACK.

Feedback pulses from the encoder per revolution are divided inside the SERVOPACK by the number set in Pn201 before
being output. (Set according to the system specifications of the machine or host controller.)

The setting range varies with the number of encoder pulses for the servomotor used.

Motor Model Resolution | No. of Pulses |  Setting
Encoder (Bit) (PR R
Specifications ange
A 13 2048 16 to 2048
B, 1 16 16384
c1 17 32768 16 to 16384

B Output Example
Pn201=16 (when 16 pulses are output per revolution)

Preset value: 16

1 revolution

Note: Refer to 10.3.2 Improvement of Dividing Output Resolution for the encoder resolution 17-bit or more.

Operation
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8.5.8 Speed Coincidence Output

8.5.8 Speed Coincidence Output

The speed coincidence (/V-CMP) output signal is output when the actual motor speed during speed control is the

same as the speed reference input. The host controller uses the signal as an interlock.

Type Signal Connector Setting Meaning
Name Pin Number
Output | /V-CMP CNI1-25, 26 ON (low level) | Speed coincides.
(Factory setting) OFF (high level) | Speed does not coincide.

This output signal can be allocated to another output terminal with parameter PnSOE.
Refer to 7.3.3 Output Circuit Signal Allocation for details.

Speed Coincidence Signal Output Width
Setting Range Setting Unit Factory Setting Setting Validation
0to 100 1 min? 10 Immediately
The /V-CMP signal is output when the difference between the speed
reference and actual motor speed is the same as the pn503 setting or Motor speed -
less. o 4
B EXAMPLE L [ Pnoo3
S
The /V-CMP signal turns ON at 1900 to 2100 min”! if the Pn503 param- P AN
eter is set to 100 and the reference speed is 2000 min™!. ,/’,’/ Reference speed
Yy
i
,///’ /V-CMP is output in
y 4 this range.
4 //
/V-CMP is a speed control output signal. When the factory setting is used and the output terminal allocation is not per-
formed with the Pn50E, this signal is automatically used as the positioning completed signal /COIN for position control,
and it is always OFF (high level) for torque control.
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8.6 Operating Using Position Control
8.6.1 Setting Parameters

Set the following parameters for position control using pulse trains.

(1) Control Mode Selection

Meaning

Parameter
Pn000 n.OO10

Control mode selection: Position control (pulse train reference)

(2) Setting a Reference Pulse Form

Type Signal Connector Name
Name Pin Number
Input PULS CN1-7 Reference Pulse Input
/PULS CNI1-8 Reference Pulse Input
SIGN CN1-11 Reference Code Input
/SIGN CN1-12 Reference Code Input

Set the input form for the SERVOPACK using parameter Pn200.0 according to the host controller specifications.

tial reference pulse form.

Parameter Reference Pulse Input Forward Rotation Reverse Rotation
Form Pulse Reference Reference
Multiplier
n.OO00 | Sign + pulse train - bULS i PULS
(Positive logic) (CN1-7) entery LT
; SIGN
(Factory setting) (SCIZEIT—‘I‘I) H (CN1-1) m L
n.OO0O01 | CW pulse + CCW - PULS PULS
pulse ety L b N7y T T T
.. . SIGN
(Positive logic) (S(':ﬁ’;‘ my T T (CN1-11) L
n.O0O02 | Two-phase pulse X1 00° o0
n D D D3 train with 90° phase N PULS B PULS ™ 1
. . . (CN1-7) (CN1-7)
differential
... . siGN  _[ L[ LI sisn LI LT L
n.O000O4 (Positive logic) x4 (CN1-11) (CN1-11)
n.OO05 | Sign + pulse train - PULS PULS
(Negative logic) (CN1-7) (CN1-7)
SIGN L SIGN "
(CN1-11) (CN1-11)
n.O00O0O6 CW pulse + CCW - PULS PULS  — 11—
pulse (CN1-7) | H (CN1-7)
; : SIGN SIGN
(Negative logic) onemy U U U (©N1-1) H
n.OO0O7 | Two-phase pulse X1 90° 90°
8 train with 90° phase ) PULS T 1 PULS 1
n.0000 . . (CN1-7) (CN1-7)
differential sieN LI LT L siGN [ L[ LI
n.0O00O0O9 (Negative logic) x4 (CN1-11) (CN1-11)
The input pulse rpultlpher (ian be set. for the — Forward rotation <— Reverse rotation
2-phase pulse train with 90° phase differen-
g — = |
SIGN RN
(CN1-11) ' ! ' !

] I

Internal
processing

e LI 1 T
« JUUUUUUUUL

reference pulses

Motor movement

Operation
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8.6.1 Setting Parameters

(3) Clear Signal Form Selection

Type Signal Connector Name
Name Pin Number
Input CLR CNI-15 Clear Input
/CLR CN1-14 Clear Input

The internal processing of the SERVOPACK for the clear signal can be set to either of four types by parameter
Pn200.1. Select according to the specifications of the machine or host controller.

Parameter Description Timing
n.O0O000 Clears at high level. CLR Clears at
Position error pulses do not accumulate while the (CN1-15) | high level
signal is at high level.
(Factory setting)
n.O0O0103 Clears at the rising edge. -
CLR | High
(CN1-15)
Clears here just once.
n.d020 Clears at low level. CLR
Position error pulses do not accumulate while the (CN1-15)

. . | Clears at low level
signal is at low level. ——

n.O00O30 Clears at the falling edge.

CLR Low
(CN1-15) &

Clears here just once.

The following are executed when the clear operation is enabled.
» The SERVOPACK error counter is set to 0.
* Position loop operation is disabled.

— Holding the clear status may cause the servo clamp to stop functioning and the servomotor to rotate slowly due to drift
in the speed loop.

If the clear signal (CLR) is not wired and Pn200 is set to n.C0O020, the position-error pulse is always cleared.
So, if a pulse-train reference is input, the servomotor will not operate.

(4) Clear Operation Selection

This parameter determines when the error pulse should be cleared according to the condition of the SERVO-
PACK, in addition to the clearing operation of the clear signal (CLR). Either of three clearing modes can be
selected with Pn200.2

Parameter Description

n.JoOO Clear the error pulse at the CLR signal input during the baseblock. (Factory setting)

“During the baseblock” means when the SVON signal or the main circuit power supply is
OFF, or an alarm occurs.

n.O0100 Do not clear the error pulse. Clear only with the CLR signal.

n.d0200 Clear the error pulse when an alarm occurs or the CLR signal is input.
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8.6.2 Setting the Electronic Gear
(1) Number of Encoder Pulses

SGMOH-O0O0O00O00 (Servomotor model)

v

Motor Model
Encoder Specifications Encoder Type No. of Encoder Pulses
A 13 bits 2048
B Incremental | 1 bits 16384
encoder
C 17 bits 32768
Absolute 16 bits 16384
2 encoder 17 bits 32768

Note: For details on reading servomotor model numbers, refer to 2.1 Servomotor Model Designations.

INFO The number of bits representing the resolution of the applicable encoder is not the same as the number of encoder signal
% pulses (phases A and B). The number of bits representing the resolution is equal to the number of encoder pulses X 4 (mul-

tiplier).

(2) Electronic Gear

The electronic gear enables the workpiece travel distance per input reference pulse from the host controller to be
set to any value. One reference pulse from the host controller, i.e., the minimum position data unit, is called a ref-

erence unit.

When the Electronic Gear When the Electronic Gear Is Used
Is Not Used Workpiece Workpiece
I;I Reference unit: 1 um
D:‘]] L [T /U k ] ”D‘]] yA yA /II_; yA k/ 7]

No. of encoder pulses: 2048 P .
Ball screw pitch: 6 mm No. of encoder pulses: 2048 Ball screw pitch: 6 mm

To move a workpiece 10 mm: To move a workpiece 10 mm using reference units:

1 revolution is 6 mm. Therefore, The reference unit is 1 um. Therefore,
10 + 6 =1.6666 revolutions To move the workpiece 10 mm (10000 pm),
2048 x 4 pulses is 1 revolution. Therefore, 1 pulse =1 um, so

1.6666 x 2048 x 4 = 13653 pulses 10000/1=10000 pulses.
13653 pulses are input as reference pulses. Input 10000 pulses per 10 mm of workpiece

The equation must be calculated at the movement.
host controller.

= Operation
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8.6.2 Setting the Electronic Gear

(3) Related Parameters

(4)

8-52

Electronic Gear Ratio (Numerator)
Setting Range Setting Unit Factory Setting Setting Validation
1 to 65535 - 4 After restart
Electronic Gear Ratio (Denominator)
Setting Range Setting Unit Factory Setting Setting Validation
1 to 65535 - 1 After restart

If the deceleration ratio of the servomotor and the load shaft is given as n/m where m is the rotation of the servomotor and
n is the rotation of the load shaft,
Electronic gear ratio: E = Pn202 _ No. of encoder pulses x 4 X
A Pn203 Travel distance per load n
shaft revolution (reference units)

m

* If the ratio is outside the setting range, reduce the fraction (both numerator and denominator) until you obtain integers
within the range. Be careful not to change the electronic gear ratio (B/A).

B IMPORTANT

Electronic gear ratio setting range: 0.01 < Electronic gear ratio (B/A) < 100

If the electronic gear ratio is outside this range, the SERVOPACK will not operate properly. In this case, modify the load
configuration or reference unit.

Procedure for Setting the Electronic Gear Ratio
Use the following procedure to set the electronic gear ratio.

Step Operation Description
1 Check machine specifications. Check the deceleration ratio, ball screw pitch, and pulley diameter.
2 Check the number of encoder pulses. Check the number of encoder pulses for the servomotor used.
3 Determine the reference unit used. Determine the reference unit from the host controller, considering the
machine specifications and positioning accuracy.
4 Calculate the travel distance per load shaft | Calculate the number of reference units necessary to turn the load
revolution. shaft one revolution based on the previously determined reference
units.
Calculate the electronic gear ratio. Use the electronic gear ratio equation to calculate the ratio (B/A).
Set parameters. Set parameters using the calculated values.
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(5) Electronic Gear Ratio Setting Examples
The following examples show electronic gear ratio settings for different load configurations.

Step Operation Load Configuration
Ball Screw Disc Table Belt and Pulley
Reference unit: 0.001 mm Reference unit: 0.1° Reference Unit: 0.02 mm
Load shaft Load shaft
Deceleration
ratio: Deceleration &
13-bit encoder  Ball screw 3:1 ratio Pully diameter:
pitch: 6 mm Load shaft 13 1t encoder 2:1 100 mm
16-bit encoder
1 Check machine - Ball screw pitch: 6 mm Rotation angle per revolution: Pulley diameter: 100 mm
specifications. - Deceleration ratio: 1/1 360° (pulley circumference: 314 mm)
Deceleration ratio: 3/1 * Deceleration ratio: 2/1
2 Check the number | 13-bit: 2048 P/R 13-bit: 2048 P/R 16-bit: 16384 P/R
of encoder pulses.
3 Determine the ref- | 1 Reference unit: 0.001 mm 1 Reference unit: 0.1° 1 Reference unit: 0.02 mm
erence unit used. (1 um)
4 Calculate the travel | 6 mm/0.001 mm=6000 360°/0.1°=3600 314 mm/0.02 mm=15700
distance per load
shaft revolution.
5 Calc.ulate the ?lec- B 2048x4 I B 20434 3 B 16384x4 2
tronic gear ratio. A 6000 X1 AT 73600 X1 AT 15700 <71
6 Set parameters. Pn202 8192 Pn202 24576 Pn202 131072*
Pn203 6000 Pn203 3600 Pn203 15700

Reference pulse | B
—>

Reduce the fraction (both numerator and denominator) since the calculated result will not be within the setting
range. For example, reduce the numerator and denominator by four to obtain Pn202=32768, Pn203=3925 and
complete the settings.

(6) Electronic Gear Ratio Equation

Servomotor w

AQ (mm/P)

+“—>

@ O Positioj Speed
loo loop
© i

-7

8

AQ(mm/P): Reference unit

F;(Plrev): Encoder pulses

P (mm/rev): Ball

M_. Deceleration ratio
n

nx P B
ag < R)"
B —

(X)—

Pitch = P (mm/rev)

m
Py (Plrev)
screw pitch
4 x PG X m
4x P xmx AL 4x P . Set A and B with the following parameters.
<P - p % [A]l:Pn203 [B]: Pn202
AQ

Operation
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8.6.3 Position Reference

8.6.3 Position Reference

The servomotor positioning is controlled by inputting a pulse train reference.
The pulse train output form from the host controller corresponds to the following:
* Line-driver Output
* +24V Open-collector output
* +12V Open-collector output
* +5V Open-collector output

WPrecautions for Open-collector Output

IMPORTANT

‘When the open-collector output is used, input signal noise margin lowers. When a position error caused by

the noise occurs, change the parameter as follows:

Parameter Description
n. 1000 Reference input filter for open-collector signal

(1) Input/Output Signal Timing Example

Servo ON T ON -
H Release \
! ! t1 <30 ms
Baseblock et y 2—d—  <6ms
(When parameter Pn506 is set to 0.)
CN1-11 : H t3>40 ms
Sign * pulse train UL U
CN1-7 ;
H
PAO —ELL—I—l—l—I—I—IL 4,15, 6 <2ms
Encoder pulses [ LIl oI trz20ps
PBO T T
JCON—— = @ +|i5| —— 1
CLR . _ON ON
v

Note: 1. The interval from the time the servo ON signal is turned ON until a reference pulse is input must
be at least 40 ms, otherwise the reference pulse may not be received by the SERVOPACK.
2. The error counter clear signal must be ON for at least 20 [Ls.

Table 8.3 Reference Pulse Input Signal Timing

Reference Pulse Signal Form Electrical Specifications Remarks
Sign and pulse train input e tl, 2<0.1pus Sign (SIGN)
(SIGN and PULS signal) SIGN" 1M Jw 3, 17<0.1us H = Forward
Maximum reference frequency: o /—\_/_\_ reference

PULS— o t4, t5, t6 > 3 s
500 kpps ,L,l t5 |H H|t6 >1.0 L = Reverse
(For open-collector output: 200 kpps) TForward Reverse T=10us reference

reference |¢reference (T/T) x 100 £ 50%
CW pulse and CCW pulse " tl, £2<0.1us =
Maximum reference frequency: |“ T | 3> 3 us
500 kpps A\
121.0

(For open-collector output: 200 kpps) [ CCW tzJ M Hs

AN\ (TUT) x 100 < 50%

cw Forward S| |43 Reverse
reference ||, reference
Two-phase pulse train with 90° "ot tl, 2<0.1ps Switching of
phase differential (phase A and ”‘ [l T>1.0 s the input pulse
hase B Phassa—/ L/ N/ \__ = ltinli
b as.e ) N\ / [\ (T/T) x 100 = 50% mu Up. et
Maximum reference frequency Phase B — mode is done
x1 input pulse multiplier: 500 kpps ‘LTJ with parameter
%2 input pulse multiplier: 400 kpps Pn200.0 set-
. RTI Forward reference Reverse reference tmg.
x4 input pulse multiplier: 200 kpps —Hase B loads Phase B lags
phase A by 90° phase A by 90°




8.6 Operating Using Position Control

(2) Connection Example

(a) Connection Example for Line-driver Output
Applicable line driver: SN75174 manufactured by Texas Instruments Inc., or MC3487 or the equivalent

Host controller SERVOPACK
Line
driver . Photocoupler
"/ PULS.( 7 150Q
A a TH
/PULS\ 8 |

4}\ SIGN (11 1500 _

sonlip 1 ‘3'*{_

AL\ﬂ CLR (1515&9 _
L

/CLR\\ 14 [}] S""{_

* i : Represents twisted-pair wires.

(b) Connection Example for Open-collector Output
Select the limit resistance R1 value so that the input current i will be within 7 to 15 mA.

Host controller SERVOPACK
Vce E |
R1 . Photocoupler WExample
_|>>'< PULS 7 150Q2 + When Vce is +24V: R1=2.2 kQ
( + When Vcc is +12V: R1=1 kQ
IEZ:: - When Vce is +5V: R1=180 Q
[PULS\ 8 |
Note: When the open-collector output is used,
the signal logic is as follows:
_[T]_R1 WA siGNA 11 1%9 _ When Tr1is ON | High level input or the equivalent
( /SIGN-L 12 p 3'{_ When Tr1 is OFF | Low level input or the equivalent
1\1 _[T]_F“( LA R (15 1500
L
( ICLR\\ 14 [I] et

5] |

* i : Represents twisted-pair wires.

a Operation
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8.6.3 Position Reference

When the external power supply is used, the circuit will be isolated by a photocoupler. When the SERVO-
PACK internal power supply is used, the circuit will not be isolated.

Host controller SERVOPACK

L1 3 tke T 1V
7 Photocoupler

PULS 500
. A Ez:t
- /PULS\\ 8
u pL2:\ 13

il - . -
1.5V max. at ON 210N (12 B [I] SIZ:""{_

PL3\\ 18
15

L
SR 3 0n]
L C 1
[ i:

* i : Represents twisted-pair wires.

IMPORTANT When .the open-collector output is used, input signal noise margin lowers. When a position error caused by
the noise occurs, set the parameter Pn200.3 to 1.

(3) Position Control Block Diagram

A block diagram for position control is shown below.

SERVOPACK (in position control)

Pn109 Pn202 pp10A

Differ- Feed— |
ential orwar

Pn107

Bias Pn108
Pn203Lconstant E
n '—{ Bias adding

Pn200.0 width

Reference Pn204 Pn202

pulse X ; . Pn102 Servomotor
X Error Kp Speed ||Current M
x4 Pn203__-| counter loop loop

PG signal 4

v

Y P
output Pn201 |><—| T c
< Dividing Encoder
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8.6 Operating Using Position Control

8.6.4 Smoothing
A filter can be applied in the SERVOPACK to a constant-frequency reference pulse.

(1) Selecting a Position Reference Filter

Parameter Description
n.O0O00 | Acceleration/deceleration filter

n.OO0O1 | Average movement filter

* After resetting the parameter, turn OFF the power once and turn it ON again.

(2) Filter-related Parameters

Position Reference Acceleration/Deceleration Time Constant
Setting Range Setting Unit Factory Setting Setting Validation
0 to 6400 0.01 ms 0 Immediately
(0 to 64.00 ms) (0.00 ms)
Pn208 Average Movement Time of Position Reference
Setting Range Setting Unit Factory Setting Setting Validation
0 to 6400 0.01 ms 0 Immediately
(0 to 64.00 ms) (0.00 ms)

B [MPORTANT

When the position reference acceleration/deceleration time constant (Pn204) is changed, a value with no reference pulse
input and a position error of 0 will be enabled. To ensure that the setting value is correctly reflected, stop the reference pulse
from the host controller and input the clear signal (CLR), or turn the servo OFF to clear the error.

This function provides smooth motor operating in the following cases. The function does not affect the travel distance (i.e.,
the number of pulses).

» When the host controller that outputs a reference cannot perform acceleration/deceleration processing.
» When the reference pulse frequency is too low.
* When the reference electronic gear ratio is too high (i.e., 10x or more).

The difference between the position reference acceleration/deceleration time constant (Pn204) and the position reference
movement averaging time (Pn208) is shown below.

Acceleration/Deceleration Filter Average Movement Time Filter
Pn207=n.0000 Pn207=n.0001

. Before filter applied
100%|---- After filter applied

Before filter applied

I After filter applied L_J L_» >
100%|----

63.2% F---1- / Pn208 Pn208 5
X o ©
| AN ’I 36.8% Response waveform for stepwise input ]
, . ; > (@)

J u t Pn208 .. Before filter applied
P204 PR204 N Atfter filter applied

Response waveform for stepwise input .
/ Pn208

Response waveform for ramp reference input
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8.6.5 Positioning Completed Output Signal

8.6.5 Positioning Completed Output Signal

This signal indicates that servomotor movement has been completed during position control. Use the signal as an
interlock to confirm at the host controller that positioning has been completed.

Type Signal Connector Setting Meaning
Name Pin Number
Output | /COIN CNI1-25, 26 ON (low level) | Positioning has been completed.
(Factory setting) OFF (high level) | Positioning is not completed.
This output signal can be allocated to an output terminal with parameter PnSOE. Refer to 7.3.3 Output Circuit Signal Allo-
cation. The factory setting is allocated to CN1-25, 26.

Positioning Completed Width
Setting Range Setting Unit Factory Setting Setting Validation
0 to 250 1 Reference unit 7 Immediately

The positioning completed (/COIN) signal is output when the difference Reference
(position error pulse) between the number of reference pulses output by Motor speed
the host controller and the travel distance of the servomotor is less than Speed y R
the value set in this parameter.
Set the number of error pulses in reference units (the number of input PNn500
pulses defined using the electronic gear.) ErroL; p(;J(I)Ze
Too large a value at this parameter may output only a small error during (Un0os) T f """"""""
low-speed operation that will cause the /COIN signal to be output con- ICOIN J 5
tinuously. (CN1-25) L

The positioning completed width setting has no effect on final positioning accuracy.

/COIN is a position control signal.
When the factory setting is used and the output terminal allocation is not performed with the Pn50E, this signal is used for
the speed coincidence output /V-CMP for speed control, and it is always OFF (high level) for torque control.
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8.6 Operating Using Position Control

8.6.6 Positioning Near Signal

This signal (/NEAR) indicates that the positioning of the servomotor is near to completion, and is generally used
in combination with the positioning completed (/COIN) output signal.

The host controller receives the positioning near signal prior to confirming the positioning-completed signal, and
performs the following operating sequence after positioning has been completed to shorten the time required for

operation.
Type Signal Connector Setting Meaning
Name Pin Number
Output | /NEAR Must be allocated ON (low level) | The servomotor has reached a point near to positioning
completed.
OFF (high level) | The servomotor has not reached a point near to posi-
tioning completed.

The output terminal must be allocated with parameter Pn510 in order to use positioning near signal. Refer to 7.3.3 Output
Circuit Signal Allocation for details.

less than the value set in Pn504.

NEAR Signal Width
Setting Range Setting Unit Factory Setting Setting Validation
1to 250 1 Reference unit 7 Immediately

The positioning near (/NEAR) signal is output when the differ- Reference
ence (error) between the number of reference pulses output by C 2 > /Motor speed
the host controller and the travel distance of the servomotor is Speed
Set the number of error pulses in reference units (the number of Pn504 PnéOO
input pulses defined using the electronic gear.) Errorpulse | /7 v . ... 1.2\
Normally, the setting should be larger than that for the position- 0 T — # """""

ing completed width (Pn500).

Operation
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8.6.7 Reference Pulse Inhibit Function (INHIBIT)

8.6.7 Reference Pulse Inhibit Function (INHIBIT)

(1) Description

This function inhibits the SERVOPACK from counting input pulses during position control. The servomotor
remains locked (clamped) while pulse are inhibited.

SERVOPACK
i“ Pn000.1
! Pn000=n.0010
Reference pulse —> g OFF +
Pn000=n.00B0O , Eror |
1ON - | counter
! »
1
1
/P-CON /P-CON (/INHIBIT) -
(INHIBIT) — —
Feedback pulse
(2) Setting Parameters
Parameter Meaning
Pn000 n.O0OBMO | Control mode selection: Position control (pulse train reference) < Inhibit

B Inhibit (INHIBIT) switching condition
- /P-CON (/INHIBIT) signal ON (low level)

/INHIBIT signal __ON
(/P-CON)

OFF | _ON

Reference pulse —'—l_l—l_l—l_l—l_l—l_l—

et S

¢ > t1,122<0.5ms

Input reference pulses
are not counted
during this period.

(3) Setting Input Signals
Type Signal Name Connector Pin Setting Meaning
Number
Input /P-CON CN1-41 ON (low level) Turns the INHIBIT function ON.
(Factory setting) (Inhibits the SERVOPACK from counting refer-
ence pulses.)
OFF (high level) Turns the INHIBIT function OFF.
(Counts reference pulses.)
(Input) (/INHIBIT) Must be allocated ON (low level) Turns the INHIBIT function ON.
CN1-00 (Inhibits the SERVOPACK from counting refer-
ence pulses.)
OFF (high level) Turns the INHIBIT function OFF.
(Counts reference pulses.)

These input signals enable the inhibit function.

Either the /P-CON or the /INHIBIT signal can be used to switch the inhibit signal. The input signal must be allocated in
order to use the /INHIBIT signal. Refer to 7.3.2 Input Circuit Signal Allocation.




8.7 Operating Using Torque Control

8.7 Operating Using Torque Control
8.7.1 Setting Parameters

The following parameters must be set for torque control operation with analog voltage reference.

Meaning

Control mode selection: Torque control (analog voltage reference)

Parameter
Pn000 n.0020

Pn400 Torque Reference Input Gain [Speed] [Posiion] [Torque]
Setting Range Setting Unit Factory Setting Setting Validation
10 to 100 0.1V/rated torque 30 Immediately
(1.0 to 10.0 V/rated torque) (3 V/rated torque)

This sets the analog voltage level for the torque reference (T-REF) that is

Reference torque
necessary to operate the servomotor at the rated torque.

Rated torque

B EXAMPLE

Pn400 = 30: The servomotor operates at the rated torque with 3-V input
(factory setting).

Pn400 = 100: The servomotor operates at the rated torque with 10-V
input.

Pn400 = 20: The servomotor operates at the rated torque with 2-V input.

T Reference voltage (V)

This reference voltage is set.

8.7.2 Torque Reference Input

By applying a torque reference determined by the analog voltage reference to the SERVOPACK, the servomotor

torque can be controlled in proportion with the input voltage.

Type Signal Connector Name
Name Pin Number
Input T-REF CN1-9 Torque Reference Input
SG CN1-10 Signal Ground for Torque Reference Input

Used during torque control (analog voltage reference). (Pn000.1 =2, 6, 8, 9)

The torque reference gain is set in Pn400. For setting details, refer to 8.7.1 Setting Parameters.

B [nput Specifications
« Input range: 1 to 210VDC/rated torque
» Max. allowable input voltage: £12 VDC
* Factory setting

Reference torque (%)

300

200} /
100 -

Pn400 = 30: Rated torque at 3 V

Factory setting
+3-V input: Rated torque in forward direction

- flo 34 8 12

Input voltage (V)

o 0
+9-V input: 300% rated torque in forward direction \\ f a0
-0.3-V input: 10% rated torque in reverse direction C Set the slope
The voltage input range can be changed with parameter Pn400. 3% With Pn40o.
B Input Circuit Example SERVOPACK
. . . . . 470 Q 1/2 W min.
Use twisted-pair wires as a countermeasure against noise.
Variable resistor example: Model 25HP-10B manufactured by Sakae 2V Cg"”
Tsushin Kogyo Co., Ltd. -[ 2kQ | [ TREES 9
6 {10

Operation

INFO B Checking the Internal Torque Reference
1. Checking the internal torque reference with the panel operator:
Use the Monitor Mode (Un002). Refer to 7.4 Operation in Monitor Mode (UnJLL]).

2. Checking the internal torque reference with an analog monitor:

The internal torque reference can also be checked with an analog monitor. Refer to 9.5 Analog Monitor.
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8.7.3 Adjusting the Reference Offset

8.7.3 Adjusting the Reference Offset
(1) Automatic Adjustment of the Torque Reference Offset

When using torque control, the servomotor may rotate slowly even when 0 V is specified as the analog reference
voltage. This occurs when the host controller or external circuit has a slight offset (measured in mV) in the refer-
ence voltage. In this case, the reference offset can be adjusted automatically and manually using the panel oper-
ator or digital operator.
The automatic adjustment of analog (speed, torque) reference offset (Fn009) automatically measures the offset
and adjusts the reference voltage.
The SERVOPACK performs the following automatic adjustment when the host controller or external circuit has
an offset in the reference voltage.

Reference

/|

voltage

Torque
reference

Automatic
offset
adjustment

Reference yoltage ~
d
i Offset automatically
e | adjusted in SERVOPACK.
7
7 Torque
d
7 reference
/

After completion of the automatic adjustment, the amount of offset is stored in the SERVOPACK. The amount of
offset can be checked in the manual adjustment of torque reference offset (Fn00B).

The automatic adjustment of analog reference offset (Fn009) cannot be used when a position loop has been
formed with the host controller and the error pulse is changed to zero at the servomotor stop due to servolock.
Use the torque reference offset manual adjustment (Fn00B).

IMPORTANT

The analog reference offset must be automatically adjusted with the servo OFF.

Use the following procedure for automatic adjustment of the torque reference offset.
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Step Display after Digital Panel Description
Operation Operator Operator
1 Servo- Turn OFF the SERVOPACK, and input the 0-V reference voltage
0-V speed gf\gxo' motor from the host controller or external circuit.
reference or
Host torque
OS]
controller reference _, ~— )
Servo OFF Slow rotation
(Servo ON)
2 — —T T — — @ Press the DSPL/SET or MODE/SET Key to select the utility
II_ M I_II II ,I II_I, ] SET MODE/SET function mode.
— (DSPLISETKeY) | (ODE/SET Key)
3 — p— p— p— Press the LEFT/RIGHT or UP/DOWN Key, or UP or DOWN
I’— ml U L'I Ijl @ @ Key to select parameter Fn009.
- v *The digit that can be set will blink.
4 r — T — ) Press the DATA/ENTER Key once, or DATA/SHIFT Key for
I~ II_ II_ | BTeR @4 more than one second. “rEF_o0” will be displayed.
— = (DATA/ENTER Key) (DATDA/ngT Key)
(Press atleast 1 s.)
5 r I - N @ Press the DSPL/SET or MODE/SET Key.
clolmc SET MODE/SET The reference offset will be automatically adjusted.
= = (DSPL/SETKey) | (MODE/SET Key) | When completed, “donE” will blink for about one second.
6 r p— ) After “donE” is displayed, “rEF_o” will be displayed again.
I~ II_ II_ 'n] About one second later
7 — —T—1 — Press the DATA/ENTER Key once, or DATA/SHIFT Key for
"— ml U L,’ Ij’ TTER @ more than one second to return to the Fn009 display of the utility
- (DATA/ENTER Key) (DAT?@Q’.F‘T key) | function mode.
(Press at least 1 s.)




8.7 Operating Using Torque Control

(2) Manual Adjustment of the Torque Reference Offset

Manual adjustment of the torque reference offset (Fn00B) is used in the following cases.
* If a position loop is formed with the host controller and the error is zeroed when servolock is stopped.
+ To deliberately set the offset to some value.

» Use this mode to check the offset data that was set in the automatic adjustment mode of the torque refer-
ence offset.

This mode operates in the same way as the automatic adjustment mode (Fn009), except that the amount of offset
is directly input during the adjustment.

The offset adjustment range and setting units are as follows:

Torque Reference
) ,

Offset Adjustment
Range

Offset Adjustment Range: -128 to +127
(Torque reference: -1881.6 mV to +1866.9 mV)

Offset Setting Unit =
9 Analog Offset Setting Unit
Input f 1=147mV
Voltage orque reference: 1 =14.7m

Use the following procedure to manually adjust the torque reference offset.

Step Display after Digital Panel Description
Operation Operator Operator
1 - =T=Tm — @ Press.the DSPL/SET or MODE/SET Key to select the utility
AUl SET VODE/SET function mode.
= (DSPUSETKey) | \ODEISET Key)
2 p— 1T — ) Press the LEFT/RIGHT or UP/DOWN Key or UP or DOWN
I'_ '/ U II_II l'j | @ @ I*(ey to .se.lect parameter FnQOB. .
A v The digit that can be set will blink.
3 — — ) @ Press the DATA/ENTER Key once, or DATA/SHIFT Key for
- ,I— — I—,’ Stk DATA Y more than one second. The display will be as shown at the left.
1 1= * | (DATA/ENTER Key) | (DATA/SHIFT Key) The manual adjustment mode for the torque reference offset will
(Press atleast 1s.) be entered.
4 (= | A ) Turn ON the servo ON (/S-ON) signal. The display will be as
| O ol (ol Servo ON shown at the left.
5 T =1 —1— Press the LEFT or RIGHT Key or DATA/SHIFT Key for less
e .
L D@ than one second to display the torque reference offset amount.
(DATA/SHIFT Key)
(Press at least 1 s.)
6 Press the UP or DOWN Key to adjust the amount of offset.
CIC)
7 p | ' @ Press the LEFT or RIGHT Key or DATA/SHIFT Key for less
'l [l B ] than one second to return to the display shown on the left.
1 41— (DATR/AS-m’T Key)
(Press less than 1's.)
8 — 1T — Press the DATA/ENTER Key once, or DATA/SHIFT Key for
I u| N BTER more than one second to return to the Fn00B display of the util-
U LA () [ D DATA/ 4 : :
(DATA/ENTER Key) |  (DATA/SHIFT key) | 1ty function mode.
(Press at least 1 s.)

Operation
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8.7.4 Limiting Servomotor Speed during Torque Control

8.7.4

(1)

(2)

3)

Limiting Servomotor Speed during Torque Control

During torque control, the servomotor is controlled to output the specified torque, which means that the servomo-
tor speed is not controlled. Accordingly, when an excessive reference torque is set for the mechanical load
torque, it will prevail over the mechanical load torque and the servomotor speed will greatly increase.

This function serves to limit the servomotor speed during torque control to protect the machine.

With No Speed Limit With Speed Limit

Motor speed Motor speed

Danger of damage due to
excessive machine speed.
Maximum speed

Safe operation with
speed limit.

!/(
/ l_

Speed limit

vt

Speed Limit Mode Selection (Torque Limit Option)

Parameter Description

n.0O0000O

Uses the value set in Pn407 as the speed limit (internal speed limit function).

N.O010 | Uses V-REF (CN1-5, 6) as an external speed limit input. Applies a speed limit using the input

voltage of V-REF and the setting in Pn300 (external speed limit function).

Internal Speed Limit Function

Pn407 Speed Limit During Torque Control
Setting Range Setting Unit Factory Setting Setting Validation
0 to 10000 min-1 10000 Immediately

Sets the servomotor speed limit value during torque control.
The setting in this parameter is enabled when Pn002 = n.CDCJ0O.

The servomotor’s maximum speed will be used when the setting in this parameter exceeds the maximum speed of the ser-
vomotor used.

External Speed Limit Function

Type Signal Connector Name
Name Pin Number
Input V-REF CNI1-5 External Speed Limit Input
SG CNI1-6 Signal Ground

Inputs an analog voltage reference as the servomotor speed limit value during torque control.
The smaller value is enabled, the speed limit input from V-REF or the Pn407 (Speed Limit during Torque Control) when
Pn002 = n.O00010.

The setting in Pn300 determines the voltage level to be input as the limit value. Polarity has no effect.

Speed Reference Input Gain [Speed] [Posiion] [Torque]

Factory Setting Setting Validation

Immediately

Setting Range
150 to 3000 600
(1.50 to 30.0 V/rated speed) (6.00 V/rated speed)
Sets the voltage level for the speed that is to be externally limited during torque control.

With Pn300 = 600 (factory setting) and 6 V input from V-REF (CN1-5, 6), the actual motor speed is limited to the rated
speed of the servomotor used.

Setting Unit
0.01 V/rated speed

B The Principle of Speed Limiting
When the speed is outside of the allowable range, a torque that is proportional to the difference between the actual speed
and the speed limit is used as negative feedback to bring the speed back within the speed limit range. Accordingly, there is
a margin generated by the load conditions in the actual motor speed limit value.




8.7 Operating Using Torque Control

(4) Signals Output during Servomotor Speed Limit

Type Signal Connector Setting Meaning
Name Pin Number
Output | /VLT Must be allocated ON (low level) | Servomotor speed limit being applied.
CN1-00 OFF (high level) | Servomotor speed limit not being applied.

erence.

tion.

This signal is output when the servomotor speed reaches the speed limit value set in Pn407 or set by the analog voltage ref-

For use, this output signal must be allocated with parameter Pn50F. For details, refer to 7.3.3 Output Circuit Signal Alloca-

Operation
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8.8.1 Setting Parameters

8.8 Operating Using Speed Control with an Internally Set Speed

* Internally Set Speed Selection

This function allows speed control operation by externally selecting an input signal from among three servo-
motor speed settings made in advance with parameters in the SERVOPACK. The speed control operations
within the three settings are valid. There is no need for an external speed or pulse generator.

SERVOPACK

Internally set speed
parameters

@
pzd

Servomotor

SPEED1 Pn301|——  Speed
__ |sPEED2 Pn302 A\reference @

/P-CON (/SPD-D) —

B =

Contactinputs < /P-CL (SPD-A) —~_ ¢

SPEED3 Pn303|——

IN-CL (SPDB) ~

5

8.8.1 Setting Parameters

Parameter Meaning
Pn000 N.O030 | Control mode selection: Internally set speed control (contact reference)

Pn301 Internal Set Speed 1
Setting Range Setting Unit Factory Setting Setting Validation
0 to 10000 1 min? 100 Immediately
Pn302 Internal Set Speed 2
Setting Range Setting Unit Factory Setting Setting Validation
0 to 10000 1 min-1 200 Immediately

Pn303 Internal Set Speed 3
Setting Range Setting Unit Factory Setting Setting Validation
0 to 10000 1 min~? 300 Immediately

Note: The maximum speed of servomotor is used whenever a speed settings for the Pn301 to Pn303
exceed the maximum speed.

8.8.2 Input Signal Settings

The following input signals are used to switch the operating speed.

Type Signal Connector Pin Meaning
Name Number

Input /P-CON CN1-41 Switches the servomotor rotation direction.
(/SPD-D) Must be allocated

Input /P-CL CN1-45 Selects the internally set speed.
(/SPD-A) Must be allocated

Input /N-CL CN1-46 Selects the internally set speed.
(/SPD-B) Must be allocated

B Input Signal Selection

The following two types of operation can be performed using the internally set speeds:

* Operation with the /P-CON, /P-CL, and /N-CL input signals (pins allocated in factory setting)

* Operation with the /SPD-D, /SPD-A, and /SPD-B input signals

/SPD-D, /SPD-A, and /SPD-B input signals must be allocated with parameter Pn50C. Refer to 7.3.2 Input Circuit Signal
Allocation.
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8.8.3 Operating Using an Internally Set Speed

Use ON/OFF combinations of the following input signals to operate with the internally set speeds.

Input Signal Motor Rotation Speed
/P-CON | /P-CL IN-CL Direction
(/SPD-D) | (/SPD-A) | (/SPD-B)
OFF (high) | OFF (high) Forward Stop at 0 of the internally set speed
OFF (high) OFF (high) | ON (low) Pn301: Internally Set Speed 1 (SPEED1)
ON (low) | ON (low) Pn302: Internally Set Speed 2 (SPEED2)
ON (low) | OFF (high) Pn303: Internally Set Speed 3 (SPEED3)
OFF (high) | OFF (high) Reverse Stop at 0 of the internally set speed
ON (low) OFF (high) | ON (low) Pn301: Internally Set Speed 1 (SPEED1)
ON (low) | ON (low) Pn302: Internally Set Speed 2 (SPEED2)
ON (low) [OFF (high) Pn303: Internally Set Speed 3 (SPEED3)

Note: Signal OFF = High level; Signal ON = Low level

IMPORTANT EControl Mode Switching

When Pn000.1 =4, 5, or 6, and either /P-CL (/SPD-A) or /N-CL (SPD-B) is OFF (high level), the control
mode will switch.

Example:

When Pn000.1=5: Internally set speed selection < Position control (pulse train)

Input Signal Speed
/P-CL (/SPD-A) | /N-CL (/SPD-B)
OFF (high) OFF (high) Pulse train reference input (position control)
OFF (high) ON (low) Pn301: Internally Set Speed 1 (SPEED1)
ON (low) ON (low) Pn302: Internally Set Speed 2 (SPEED2)
ON (low) OFF (high) Pn303: Internally Set Speed 3 (SPEED3)

» Example of Operating with Internally Set Speed Selection

The shock that results when the speed is changed can be reduced by using the soft start function.
For details on the soft start function, refer to 8.5.4 Soft Start.

Example: Operation with an Internally Set Speed and Soft Start

Servomotor speed

|
|
1
Brd speed |
|
|
I
I
I
]

[}
/P-CL ISPD-A) ==GFF OFF ' ON ON l OFF |OFFI ON ON I OFF
I I

SPEED3 3rd speed
+ — . .
) Acceleration/deceleration are
I . .
+SPEED2 | | done for the soft start times set in
| : Pn305 and Pn306.
I
+SPEED1 [~ : :
| ! |
0 Stop L | ,
| | : | Stop,
| : | : |
-SPEED1 [~ : : : | 1|st speed
1 ! 1 !
| ! : ! | 1
-SPEED2 |— | ! | ! I !
| | \ | | | 2nd speed
1 l X | ) |
-SPEED3 [~ ! : | ! ! :
| ! : ! | |
| | | | | I
I | I
I ] I
) 1 | 1 1
X I
[}
1

I

IN-CL (/SPD-B) |
OFF N N OFF

I

ON !

! |
, OFF | OFF

I
I
ON | ON I on | OFF

/P-CON(/SPD-D)

Operation
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8.8.3 Operating Using an Internally Set Speed

IMPORTANT

When Pn000.1 =5 (Internally set speed control < Position control), the soft start function will operate only
when selecting the internally set speed. The soft start function cannot be used with pulse reference input.
When switching to pulse reference input during operation at either of the three speeds (1st speed to 3rd
speed), the pulse reference will not be received by the SERVOPACK until after the positioning completed (/
COIN) signal is output. Always begin the output of the pulse reference from the host controller after the
positioning completed (/COIN) signal is output from the SERVOPACK.

Example: Operation with an Internally Set Speed and Soft Start < Position Control (Pulse Train Reference)

Signal Timing in Position Control

Motor speed
0 min~! '
i i i % |
/COIN : : R — L]
| | | | [
: : R N R N
1
Pulse reference : : : ! : I :
1 1 1 —>r—e 1 —— 1
/P-CL (/SPD-A) OFF ! ON ! ON ! OFF : OFF
t T T T
IN-CLUSPD-B)) ON ' ON ' OFF ! OFF i ON
Selected speed | 1stspeed | 2nd speed | 3rd speed | Pulse reference ! 1st speed

t1>2ms

Note: 1. The soft start function is used in the above figure.
2. The t; value is not affected by whether the soft start function is used.

A maximum delay of 2 ms occurs in loading /P-CL (/SPD-A) and /N-CL (/SPD-B).




8.9 Limiting Torque

8.9 Limiting Torque

The SERVOPACK provides the following four methods for limiting output torque to protect the machine.

Setting Limiting Method Reference Section
Level
1 Internal torque limit 8.9.1
2 External torque limit 8.9.2
3 Torque limiting by analog voltage reference 893
4 External torque limit + Torque limiting by analog voltage reference 8.9.4

8.9.1 Internal Torque Limit (Limiting Maximum Output Torque)

Maximum torque is always limited to the values set in the following parameters.

Forward Torque Limit [ Speed | [ Position | [Torque |
Setting Range Setting Unit Factory Setting Setting Validation
0 to 800 1% 800 Immediately
Reverse Torque Limit [Speed | [Position | [Torque |
Setting Range Setting Unit Factory Setting Setting Validation
0 to 800 1% 800 Immediately

The settings in these parameters are constantly enabled. The setting unit is a percentage of rated torque.
If the torque limit is set higher than the maximum torque of the servomotor, the maximum torque of the servomotor is used
(as is the case with the 800% factory setting).

No Internal Torque Limit Internal Torque Limit
(Maximum Torque Can Be Output)

A A

I | PRAQ3f--mnnremmssamsseannen s
a t z t
i Pn402 < ;

t Speed . Speed
Maximum torque Limiting torque

Too small a torque limit setting will result in insufficient torque during acceleration and deceleration.

Operation
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8.9.2 External Torque Limit (Output Torque Limiting by Input Signals)

8.9.2 External Torque Limit (Output Torque Limiting by Input Signals)

This function allows the torque to be limited at specific times during machine operation, for example, during
press stops and hold operations for robot workpieces.

An input signal is used to enable the torque limits previously set in parameters.

(1) Related Parameters

Pn404 Forward External Torque Limit [Speed] [Posiion] [Torque]
Setting Range Setting Unit Factory Setting Setting Validation
0 to 800 1% 100 Immediately
Reverse External Torque Limit [Speed | [Positon] [Torque |
Setting Range Setting Unit Factory Setting Setting Validation
0 to 800 1% 100 Immediately
Note: The setting unit is a percentage of rated torque (i.e., the rated torque is 100%).
(2) Input Signals
Type | Signal | Connector Pin Setting Meaning Limit Value
Name Number
Input | /P-CL | CN1-45 ON (low level) Forward external torque limit | The value set in Pn402 or
(Factory Setting) ON Pn404 (whichever is smaller)
OFF (high level) | Forward external torque limit | Pn402
OFF
Input | /N-CL | CN1-46 ON (low level) Reverse external torque limit The value set in Pn403 or
(Factory Setting) ON Pn405 (whichever is smaller)
OFF (high level) | Reverse external torque limit | Pn403
OFF

When using this function, make sure that there are no other signals allocated to the same terminals as /P-CL and /N-CL.
When multiple signals are allocated to the same terminal, the signals are handled with OR logic, which affects the ON/OFF
state of the other signals. Refer to 7.3.2 Input Circuit Signal Allocation.

(3) Changes in Output Torque during External Torque Limiting
Example: External torque limit (Pn402, Pn403) set to 800%

/P-CL (Forward External Torque Limit Input)
High level Low level
High PR403 - - - - e Pn403- - - - - m e
level
Torque Torque
0 0
/ Pn404
/N-CL \—/ Speed
(Reverse P02 - = - - === - - - oo mmeen Pn402-----------o-----oooo
External
Torque Limit Low Pn403d-- - - - - e e oo =TT c P Ay
Input) level
Torque, Torque
Pn405o- - - = === === == == "> —| Pn405—----=-=------- \ —-l
0 0
/ PN404 Jmmmd -~ — - - - A
\—/ Speed Speed
Pn402--=--==-==-==-==--=—-—---. Pn4024-----------------------.

Note: In this example, the servomotor rotation direction is Pn000 = n.CO0OOO0 (standard setting, CCW =
forward).
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8.9.3 Torque Limiting Using an Analog Voltage Reference

Torque limiting by analog voltage reference limits torque by assigning a torque limit in an analog voltage to the
T-REF terminals (CN1-9 and 10). This function can be used only during speed or position control, not during
torque control.

Refer to the following block diagram when the torque limit with an analog voltage reference is used for speed

control.

Torque limit
value

SERVOPACK

Speed—>
reference

o T-REF input gain

Torque reference

Forward torque

(Pn400) ¢ [ value (Pn402)
rSell)‘:r?d Speed loop
V-REF |ence + gain N

input - (Pn100) * -rrgf:griice
gain s

peed loop
(Pn300) integral

time |_
constant Reverse torque
(Pn101) value (Pn403)

Speed feedback

N There is no polarity in the input voltage of the analog voltage reference for torque limiting. The absolute values of both +
|NFO and - voltages are input, and a torque limit value corresponding to that absolute value is applied in the forward or reverse
direction.

(1) Related Parameters

When n.O0O0O2 is set, the T-REF terminal is used for torque feed-forward input, but the functions cannot be used together.

Parameter

Meaning

n.O00O0O1

Speed control option: Uses the T-REF terminal to be used as an external torque limit input.

(2) Input Signals

Type Signal Connector Name
Name Pin Number
Input T-REF CN1-9 Torque reference input
SG CNI1-10 Signal ground for torque reference input

The torque limit input gain is set at parameter Pn400. Refer to 8.7.1 Setting Parameters.
B Input Specifications

« Input range: +1 VDC to 10 VDC/rated torque

» Maximum allowable input voltage: £12 VDC

Operation
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8.9.4 Torque Limiting Using an External Torque Limit and Analog Voltage Reference

8.9.4 Torque Limiting Using an External Torque Limit and Analog Voltage Reference

This function can be used to combine torque limiting by an external input signal and by analog voltage reference.

Because the torque limit by analog voltage reference is input from T-REF (CN1-9, 10), this function cannot be

used during torque control. Use /P-CL (CN1-45) or /N-CL (CN1-46) for torque limiting by external input signal.

When /P-CL (or /N-CL) is ON, either the torque limit by analog voltage reference or the setting in Pn404 (or
Pn405) will be applied as the torque limit, whichever is smaller.

SERVOPACK
/P-CL %[
/N-CL—>
- Torque reference
Torque limit T-REF inpgt gain Forward torque
value (Pn400) v Vv ° .}/alue (Pn402)
¥ 1 Pn404
Speed .
refer- | Speed loop | (/P-CL:ON)
Speed V-REF|ence ?ain — Torque
reference input | _ Pn100) + reference
gain
(Pn300) Speed loop J
integral
time PR405 Reverse torque
?;)215?1? (/N-CL: ON) value (Pn403)
Speed feedback

(1) Related Parameters

Parameter

Meaning

n.O0O0O3

external torque

limit input.

Speed control option: When /P-CL or /N-CL is enabled, the T-REF terminal is used as the

When n.O00O02 is set, T-REF is used for torque feed-forward input, but the functions cannot be used together.

Pn404

Forward External Torque Limit

[Speed| [Position] [Torque]
Setting Range Setting Unit Factory Setting Setting Validation
0 to 800 1% 100 Immediately
Reverse External Torque Limit
Setting Range Setting Unit Factory Setting Setting Validation
0 to 800 1% 100 Immediately

* The setting unit is a percentage of rated torque (i.e., the rated torque is 100%).




8.9 Limiting Torque

(2) Input Signals

Type | Signal Connector Pin Name
Name Number

Input [ T-REF | CN1-9 Torque reference input
SG CNI-10 Signal ground for torque reference input

B Input Specifications
* Input range: +1 VDC to 10 VDC/rated torque
» Maximum allowable input voltage: £12 VDC

The torque limit input gain is set in parameter Pn400. Refer to 8.7.1 Setting Parameters.

Type | Signal [ Connector Pin Setting Meaning Limit Value
Name Number
Input | /P-CL | CN1-45 ON (low level) Forward external torque limit | The analog voltage reference
(Factory setting) ON limit or the value set in Pn402 or
Pn404 (whichever is smaller)
OFF (high level) | Forward external torque limit | Pn402
OFF
Input | /N-CL | CN1-46 ON (low level) Reverse external torque limit | The analog voltage reference
(Factory setting) ON limit or the value set in Pn403 or
Pn405 (whichever is smaller)
OFF (high level) | Reverse external torque limit | Pn403
OFF

When using the torque limiting with the external torque limit and analog voltage reference, make sure that there are no

other signals allocated to the same terminals as /P-CL and /N-CL. When multiple signals are allocated to the same terminal,
the signals are handled with OR logic, which affects the ON/OFF state of the other signals. Refer to 7.3.2 Input Circuit Sig-
nal Allocation.

8.9.5 Checking Output Torque Limiting during Operation

The following signal can be output to indicate that the servomotor output torque is being limited.

Type Signal Connector Pin Setting Meaning
Name Number
Output | /CLT Must be allocated ON (low level) Servomotor output torque is being limited.
OFF (high level) | Torque is not being limited.

The output terminal must be allocated with parameter PnSOF to use this output signal. Refer to 7.3.3 Output Circuit Signal
Allocation for details.

Operation
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8.10.1 Setting Parameters

8.10 Control Mode Selection

The methods and conditions for switching SERVOPACK control modes are described below.

8.10.1 Setting Parameters

The following combinations of control modes can be selected according to the application at hand.

Parameter

Control Method

Pn000

n.O0040

Internally set speed control (contact reference) < Speed control (analog voltage reference)

n.0O00O50

Internally set speed control (contact reference) < Position control (pulse train reference)

n.O00O60

Internally set speed control (contact reference) < Torque control (analog voltage reference)

n.O00O70

Position control (pulse train reference) < Speed control (analog voltage reference)

n.O00O80O

Position control (pulse train reference) < Torque control (analog voltage reference)

n.00O90

Torque control (analog voltage reference) < Speed control (analog voltage reference)

n.OOAO

Speed control (analog voltage reference) < Zero clamp

n.O00OBO

Position control (pulse train reference) < Position control (inhibit)

8.10.2 Switching the Control Mode

(1) Switching Internally Set Speed Control (Pn000.1 = 4, 5, or 6)

With the sequence input signals in the factory setting (Pn50A = n.0O0O0), the control mode will switch when
both /P-CL (/SPD-A) and /N-CL (/SPD-B) signals are OFF (high level).

Type Signal Connector Setting Meaning
Name Pin Number
Input | /P-CL CN1-45 OFF (high level) Switches control mode.
(Factory setting)
(/SPD-A) Must be allocated
Input | /N-CL CN1-46 OFF (high level)
(Factory setting)
(/SPD-B) Must be allocated

tion.

B Input Signal Selection

The following two types of control mode selection are available for switching from internally set speed control:
» Switching with the /P-CL and /N-CL input signals (pins allocated in factory setting)
* Switching with the /SPD-A and /SPD-B input signals

When using /SPD-A and /SPD-B, they must be allocated with parameter Pn50C. Refer to 7.3.2 Input Circuit Signal Alloca-

(2) Switching Other Than Internally Set Speed Control (Pn000.1 =7, 8, 9, A, or B)

Use the following signals to switch control modes. The control modes switch as shown below for each of the sig-
nal states indicated.

When changing the sequence input signal from the factory setting (Pn50A = n.C0O0O1), allocate the /C-SEL to
an input terminal and change modes with the /C-SEL signal. In this case, input a speed reference (analog voltage
reference) for speed control, and a position reference (pulse train reference) for position control.

Type Signal Connector Setting Pn000 Setting
Name Pin Number n.0070 | n.O0080O | n.O090 | n.O0AO | n.OOBO
Input | /P-CON CN1-41 ON (low level) Speed Torque Speed Zero Inhibit
(Factory setting) clamp
OFF (high level) | Position [ Position | Torque Speed Position
Input | /C-SEL Must be allocated | ON (low level) Speed Torque Speed Zero Inhibit
clamp
OFF (high level) | Position | Position | Torque Speed Position
The control mode can be switched with either /P-CON or /C-SEL.
When using the /C-SEL signal, the input signal must be allocated. Refer to 7.3.2 Input Circuit Signal Allocation.




8.11 Other Output Signals

8.11 Other Output Signals

The following output signals, which have no direct connection with the control modes, are used for machine pro-

tection.

8.11.1 Servo Alarm Output (ALM) and Alarm Code Output (ALO1, ALO2, ALO3)

(1) Servo Alarm Output (ALM)
This signal is output when an error is detected in the SERVOPACK.

(Factory setting)

Type | Signal Connector Setting Meaning
Name Pin Number
Output [ ALM CNI1-31, 32 ON (low level) Normal SERVOPACK condition

OFF (high level) | SERVOPACK alarm condition

B IMPORTANT
Always form an external circuit so this alarm output turns OFF the main circuit power supply to the SERVOPACK.

(2) Alarm Reset

Type | Signal Connector Name
Name Pin Number

Input | /ALM- | CN1-44 Alarm Reset
RST

When a servo alarm (ALM) has occurred and the cause of the alarm has been eliminated, the alarm can be reset by turning
this signal (/ALM-RST) from OFF (high level) to ON (low level).

This signal can be allocated to other pin numbers with Pn50B.

For details on the procedure, refer to 7.3.2 Input Circuit Signal Allocation.
The /ALM-RST signal cannot be constantly enabled by the allocation of an external input signal. Reset the alarm by chang-
ing the signal from high level to low level. The alarm can also be reset from the panel operator or digital operator. Refer to
7.1.2 Key Names and Functions for details.

IMPORTANT

1. Some encoder-related alarms cannot be reset with the /ALM-RST signal input. To reset these alarms,

turn OFF the control power supply.

2. When an alarm occurs, always eliminate the cause before resetting the alarm. The methods for trouble-

shooting alarms are described in /1.1.3 Troubleshooting of Alarm and Warning.

(3) Alarm Code Output

Type Signal Connector Meaning
Name Pin Number
Output | ALO1 | CN1-37 Alarm code output
Output | ALO2 | CN1-38 Alarm code output
Output | ALO3 CNI1-39 Alarm code output
Output | SG CN1-1 Signal ground for alarm code output

These open-collector signals output alarm codes. The ON/OFF combination of these output signals indicates the type of
alarm detected by the servomotor.
Use these signals to display alarm codes at the host controller. Refer to /1.1.1 Alarm Display Table for details on alarm
code output.

Operation
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8.11.2 Warning Output (/WARN)

8-76

8.11.2 Warning Output (/WARN)

Type Signal Connector Setting Meaning
Name Pin Number
Output | /WARN | Must be allocated ON (high level) | Normal state
OFF (low level) [ Warning state

cation.

This output signal displays warnings before an overload (A.71) or regenerative overload (A.32) alarm is output.
For use, the /WARN signal must be allocated with parameter PnSOF. For details, refer to 7.3.3 Output Circuit Signal Allo-

* Related Parameters

The following parameter is used to select the alarm code output.

put.

Parameter

Description

n.0O000O

Outputs alarm codes alone for alarm codes ALO1, ALO2, and ALO3.

n.1000

Outputs both alarm and warning codes for alarm codes ALO1, ALO2, and ALO3, and out-
puts an alarm code when an alarm occurs.

* Refer to 8.11.1 Servo Alarm Output (ALM) and Alarm Code Output (ALO1, ALO2, ALO3) for alarm code descriptions.
* Refer to /1.1.2 Warning Display for the ON/OFF combinations of ALO1, ALO2, and ALO3 when a warning code is out-

8.11.3 Running Output Signal (/TGON)

(Factory setting)

ting in Pn502).

Type Signal Connector Setting Meaning
Name Pin Number
Output | /TGON | CN1-27, 28 ON (low level) Servomotor is operating (Motor speed is above the set-

OFF (high level)

setting in Pn502).

Servomotor is not operating (Motor speed is below the

This signal is output to indicate that the servomotor is currently operating above the setting in parameter Pn502.
The /TGON signal can be allocated to another output terminal with parameter Pn50E. For details, refer to 7.3.3 Output Cir-
cuit Signal Allocation.

B IMPORTANT
« If the brake signal (/BK) and running output signal (/TGON) are allocated to the same output terminal, the /TGON signal
will go to low level at the speed at which the movable part drops on the vertical axis, which means that the /BK signal will
not go to high level. (This is because signals are output with OR logic when multiple signals are allocated to the same out-
put terminal.). Always allocate /TGON and /BK signals to different terminals.

* Related Parameter

Rotation Detection Level [Speed] [Posion] [Torque]
Setting Range Setting Unit Factory Setting Setting Validation
1 to 10000 1 min~? 20 Immediately

Set the range in which the running output signal (/TGON) is output in this parameter.
When the servomotor rotation speed is above the value set in the Pn502, it is judged to be servomotor rotating and the run-
ning output signal (/TGON) is output. The rotation detection signal can also be checked on the digital operator. For details,
refer to 7.1.4 Status Display and 7.4.1 List of Monitor Modes.




8.11 Other Output Signals

8.11.4

Servo Ready (/S-RDY)) Output

Type | Signal Connector Pin Setting Meaning
Name Number
Output | /S-RDY | CN1-29, 30 ON (low level) Servo is ready.
(Factory setting) OFF (high level) Servo is not ready.

This signal indicates that the SERVOPACK received the servo ON signal and completed all preparations.

It is output when there are no servo alarms and the main circuit power supply is turned ON.

An added condition with absolute encoder specifications is that when the SEN signal is at high level, absolute data was out-
put to the host controller.
The servo ready signal condition can also be checked on the digital operator. For details, refer to 7.7.4 Status Display and
7.4.1 List of Monitor Modes.
The /S-RDY signal can be allocated to another output terminal with parameter Pn50E. For details, refer to 7.3.3 Output Cir-
cuit Signal Allocation.

Operation
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9.1.1 Servo Gain Adjustment Methods

9.1 Autotuning
9.1.1 Servo Gain Adjustment Methods

The SERVOPACK has the servo gains to determine the servo response characteristics. The servo gains are set in
the parameters. The parameters are designated for each function as shown in 9.7.2 List of Servo Adjustment
Functions.

The servo gains are factory-set to stable values, and responsiveness can be increased depending on the actual
machine conditions. The following flowchart shows an overview procedure for adjusting the servo gains to
reduce the positioning time for position control. Follow this flowchart to effectively adjust the servo gains. For
functions in bold lines in the flowchart, select the adjustment method according to the client’s intent using 9./.2
List of Servo Adjustment Functions.

< Start adjusting servo gain. >

A 4
Adjust using (1) Autotuning Functions.

I

Results OK. Results OK?

Results insufficient.

Adjust using (2) Positioning Time Reduction Functions.

Results OK.

Results OK? - -
Results insufficient.

Vibration resulted

hl

y
Adjust using (3) Vibration Reduction Functions.

”
Results OK? Results insufficient.

Results OK.

A A 4

v
< End servo gain adjustment. )

If the desired responsiveness cannot be achieved adjusting according to the servo gain adjustment methods, con-
sider the following possible causes.

+ Autotuning does not suit the operating conditions.
Adjust the servo gains manually. Refer to 9.3 Manual Tuning.

+ The selection of settings for the positioning time reduction functions or vibration reduction functions are
not appropriate.
Each function may not be effective for all machines due to machine characteristics or operating
conditions.
Use other positioning time reduction function or vibration reduction function.



9.1 Autotuning

9.1.2 List of Servo Adjustment Functions
(1) Autotuning Functions

Autotuning calculates the load moment of inertia, which determines the servo responsiveness, and automatically
adjusts parameters, such as the Speed Loop Gain Kv (Pn100), Speed Loop Integral Time Constant Ti (Pn101),

Position Loop Gain Kp (Pn102), and Torque Reference Filter Time Constant Tf (Pn401). Refer to the following
table to select the appropriate autotuning function for your desired purpose and adjust the servo gains.

. Refer-
Function Name and . I .
Description Guidelines for Selection ence
Related Parameters .
Section
This function automatically measures the machine char-
_ . acteristics and sets the required servo gains accordingly.
Online Autotuning | This function allows beginners to adjust the servo gains | Only the minimum number of parameters
Pn110.0 casily. must be set for autotuning using a normal 92
Fn001 The load moment of inertia is calculated during opera- | operation reference. ’
Fn0o07 tion for a user reference, and the servo gains (Kv, Ti,
Kp, and Tf) are set according to the Machine Rigidity
Setting (Fn001).
(2) Positioning Time Reduction Functions
Function Name and - valid | Refer-
Description Features Control ence
Related Parameters .
Modes | Section
Feed-forward Feed-forward compensation for the posi-
Pn109 tion reference is added to the speed refer- Position 9.4.1
Pn10A ence.
Torque feed-forward Inputs torque feed-fgrward to the torque | Adjustment 1S casy. '
Pn002 reference input terminal and adds to the The system will be unstable if a large Speed 942
internal torque reference at the speed con- | value is set, possibly resulting in over- P o
Pn400 trol. shooting or vibration.
Speed feed-forward In?uts spe-ed feed-foW?rd 20 t(lilz speelcli
Pn207 Fe erence nput terminal and adds to the Position 943
internal speed reference at the position
Pn300 control.
Mode Switch
(P/P1 Switching) Switches from PI control to P control
Pn10B i i i-
using the value of'an internal servo vari The setting for automatic switching Position
Pn10C able in a parameter (torque, speed, accel- . 9.4.5
. . between PI and P control is easy. Speed
Pn10D eration, or position error) as a threshold
Pn10E value.
Pn10F
Speed Feedback Adjustmle)nt 1steasy becauste the ]cfotr}rllpensa—
Compensation Compensates the motor speed using an tion can be set as a percentage. 1 the Position
speed loop gain increases, the position 9.4.8
Pn110 observer. . . Speed
Pn111 loop gain also increases, however some-
n times the servo rigidity decreases.
Gain Switching
Pn100 )
Uses the external signals to change each
Pn101 . "
parameter for speed loop gain (Kv), speed | Position 9.4.9
Pn102 loop integral time constant (Ti), and posi- Speed o
Pn104 tion loop gain (Kp.)
Pn105
Pn106
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9.1.2 List of Servo Adjustment Functions

(3) Vibration Reduction Functions

. Valid Refer-

Function Name and .

Description Features Control ence

Related Parameters Modes | Section

Soft Start Converts a stepwise speed reference to a A c9nstant acceleratlon/decel'eratlon is
. . achieved for smoother operation. The
Pn305 constant acceleration or deceleration for S .| Speed 8.5.4
the specified time interval operation time is increased for the speci-
Pn306 P ’ fied time.
Acceleration/ Enables smooth operation.

Deceleration Filters | A Ist-order delay filter for the position The reference time increases by the filter Position 8.6.4
Pn204 reference input. delay time even after the reference input o
Pn207 has been completed.

Movement Average Enables smooth operation.

Filter A movement averaging filter for the posi- | The reference time increases by the filter Position 6.4
Pn207 tion reference input. delay time even after the reference input o
Pn208 has been completed.

The feedback di ther. .
Speed l.:eedbaCk A standard 1st-order delay filter for the ¢ feedbac .spee s sr.noo e .| Position

Filter speed feedback The response is delayed if a large value is Soeed 9.4.7

Pn308 P ' set. pee
Speed Reference The speed reference is smoother.
; A l1st-order delay filter for th d refer-
Filter si-ordet defay titet for the speed refer The response is delayed if a large value is | Speed 8.5.5
ence.
Pn307 set.
These filt ffective i tiall .
Torque Reference | A series of three filter time constants, 1st- all efiz ;ezzs atlefdsec fve i essentially Position
Filter order, 2nd-order, and 1st-order, can be set q v . ) . Speed 9.4.10
. The response is delayed if a large value
Pn401 in order for the torque reference. . Torque
(low frequency) is set.
Mainly effective for vibration between Position
Notch Filter Notch filters can be set for the torque ref- | 500 and 2,000 Hz. Speed 9.4.10
Pn409 erence. Instability will result if the setting is not Tf))rq . o
u

correct.




9.2 Online Autotuning

9.2 Online Autotuning
9.2.1 Online Autotuning

TERMSW

Online autotuning calculates the load moment of inertia during operation of the SERVOPACK and sets parame-
ters so that the servo gains consistent with the Machine Rigidity (Fn001) are achieved.
Online autotuning may not be effective in the following cases.

* The load moment of inertia varies in less than 200 ms.

* The motor speed is lower than 100 min! or the acceleration reference is very even.

* Load rigidity is low and mechanical vibration occurs easily or friction is high.

» The speed reference is a stepwise reference.

If the condition meets one of the above cases or the desired operation cannot be achieved by the online autotun-
ing, calculate the load moment of inertia on the basis of the machine specifications or using the moment of inertia

detection function of Yaskawa’s servo drive supporting tool “SigmaWin-i-1 .” Set the value in Pn103 and perform
the adjustment manually.

The following utility function is also available for the online autotuning.

Fn007: Writes the load moment of inertia calculated by the online autotuning in Pn103 and uses as the default
value for the next calculation.

' SigmaWin+
SigmaWin+ is a Windows-compatible software tool used to set up and tune Yaskawa servo drives. SigmaWin+ can be
downloaded from the e-mechatronics site (http://www.e-mechatronics.com/en).

a Adjustments
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9.2.2 Online Autotuning Procedure

9.2.2 Online Autotuning Procedure

/N WARNING

» Do not perform extreme adjustment or setting changes causing unstable servo operation.
Failure to observe this warning may result in injury and damages to the machine.
+ Adjust the gains slowly while confirming motor operation.

Operate with factory setting.
(Set Pn110.0 = 0.)

Yes

Operation OK?

Continuous online autotuning.
(SetPn110.0=1.)

Yes R

Operation OK?

No

»
»

A A
Ajust the machine rigidity setting
(Set at Fn001.)

Yes

Operation OK?

A4

Adjust the friction compensation.
(Set Pn110.2.)

Yes

A 4

Operation OK?

A

Do not perform online autotuning. Write the result of autotuning
(Set Pn110.0 = 2.) in the parameter.

The result will be used as the

default vaue for next autotuning.

(Utility function Fn007)

End



9.2 Online Autotuning

9.2.3 Selecting the Online Autotuning Execution Method

There are three methods that can be used for online autotuning: At start of operation, constantly, and none. The
selection method is described next.

Online Autotuning Switches [Speed | [Position]
Setting Range Setting Unit Factory Setting Setting Validation
- - 0010 After restart

Parameter

n.O00O00
n.0O00O0M
n.O000O2
The factory setting is n.CJCIOI0. This setting is recommended for applications in which the load moment of inertia does not
change much or if the load moment of inertia is not known. The inertia calculated at the beginning of operation is used con-
tinously. In this case, differences in machine status and operation references at the beginning of operation may cause minor

differences in the calculation results of the load moment of inertia, causing differences in the servo responsiveness each
time the power supply is turned ON.

Meaning

Online autotuning is performed only after the first time power is turned ON. (Factory Setting)

Online autotuning (moment of inertia calculations) is performed continuously.

Online autotuning is not performed.

If this occurs, overwrite the moment of inertia ratio in Pn103 using the utility function Fn007 (Writing to EEPROM
moment of inertia ratio data obtained from online autotuning), and set Pn110 to n.CO0OO2 to disable online autotuning.
The setting n.O0OO1 is used when the load moment of inertia varies constantly. This setting enables a consistent respon-
siveness even when the load moment of inertia changes. If the load moment of inertia changes in less than 200 ms, how-
ever, the autotuning accuracy will deteriorate, in which case Pn110.0 should be set to 0 or 2.

The setting n.COJCIOI2 is used when online autotuning is not possible, when the load moment of inertia is known and the
moment of inertia ratio is set in Pn103 to perform the adjustment manually, or any other time the online autotuning function
is not going to be used.

9.2.4 Machine Rigidity Setting for Online Autotuning

There are ten machine rigidity settings for online autotuning. When the machine rigidity setting is selected, the
servo gains (Speed Loop Gain, Speed Loop Integral Time Constant, Position Loop Gain, and Torque Reference
Filter Time Constant) are determined automatically. The factory setting for the machine rigidity setting is 4. The
speed loop is suitable for PI or I-P control.

When parameter Pnl10B.1 is 0, PI control will be used and when Pn10B.1 is 1, I-P control will be used. To vali-
date the setting, however, the power supply must be turned OFF and then back ON.

After having validated the setting, always set the machine rigidity setting.
When setting the machine rigidity after having changed the position loop gain (Pn102), the value closest to the
set position loop gain is displayed as the initial value of machine rigidity.

» Speed Loop PI Control

Machsir;(tetiI:igidity Position L_?op Gain | Speed I|__|oop Gain Sp?_?r:eL%%%Lr:;igt;ral F-ill—(t)ergflj'i?'nze(f;?)r:;:it
Fnoo;J P[rf‘l(gz P[n1z(§0 [0.01 ms] [0.01 ms]
Pn101 Pn401
! 15 15 6000 750
2 20 20 4500 300
3 30 30 3000 30
4 40 40 2000 100
> 60 60 1500 70
6 85 85 1000 30
7 120 120 800 30
8 160 160 600 20
9 200 200 500 15
10 250 250 200 T

If the machine rigidity setting is greater, the servo gain will increase and positioning time will decrease. If the
setting is too large, however, vibration may result depending on the machine configuration. Set the machine
rigidity starting at a low value and increasing it within the range where vibration does not occur.

a Adjustments
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9.2.5 Method for Changing the Machine Rigidity Setting

9.2.5 Method for Changing the Machine Rigidity Setting

The machine rigidity setting is changed in utility function mode using parameter Fn001. The procedure is given

below.
. . - Panel -
Step | Display after Operation | Digital Operator Operator Description
1 [ — I @ Press the DSPL/SET or MODE/SET Key to select the utility
L L) (] ) (DSPLISET Key) wodeneriay | function mode.
(— — 1T — Press the Up or Down Cursor Key to select Fn001.
2 ,’— 'w] U l,_II ,I @ @ *The digit that can be set will blink.
7 @ Press the DATA/ENTER or DATA/SHIFT Key for more than one
N TR second.
3 N 1 DATA/
| 1 (DATA/ENTER Key) - 9(227;(?25)1 . The display shown at the left will appear and the rigidity for
" | online autotuning can be set.
[ |lmlm{r
CHjfen]
Press the Up or Down Cursor Key to select the machine rigidity
¢ | v} foom LI pl
_nrnric
(I (] A
1 | - @ Press the DSPL/SET or MODE/SET Key.
5 mlimlimlis = The rigidity setting will be changed and “donE” will blink on the
N - (DSPL/SET Key) el .
Y (MOPEISET ey) display for about one second.
6 1 (] About one second later After “donE” is displayed, th i ill be displayed agai
[ [ [ T er “donE” is displayed, the setting will be displayed again.
- Al ATA @ Press the DATA/ENTER or DATA/SHIFT Key for more than one
7 Al (DATA/EE:;;RER " (DAE;SQQ.;’) second to return to the Fn001 display of the utility function

(Press at least 1s.)

mode.

This completes changing the machine rigidity setting for online autotuning.




9.2 Online Autotuning

9.2.6 Saving the Results of Online Autotuning

/A CAUTION

» Always set the correct moment of inertia ratio when online autotuning is not used.
If the moment of inertia ratio is set incorrectly, vibration may occur.

For online autotuning, the most recent load moment of inertia is calculated and the control parameters are
adjusted to achieve response suitable for the machine rigidity setting. When online autotuning is performed, the
Position Loop Gain (Pn102), Speed Loop Gain (Pn100), and Speed Loop Integral Time Constant (Pn101) are
saved. When the power supply to the SERVOPACK is turned OFF, however, the calculated load moment of iner-
tia is lost and the factory setting is used as the default value to start autotuning the next time the power supply is
turned ON.

To use the calculated load moment of inertia as the default value the next time the power supply is turned ON, the
utility function mode parameter Fn007 (Writing to EEPROM moment of inertia ratio data obtained from online
autotuning) can be used to save the most recent value in parameter Pn103 (Moment of Inertia Ratio). The
moment of inertia ratio is given as the moment of inertia ratio (%) of the rotor moment of inertia of the servomo-

tor.
Moment of Inertia Ratio [ Speed | [Position]  [Torque]
Setting Range Setting Unit Factory Setting Setting Validation
0 to 20,000

1% 0 Immediately

(0 to 10,000) *

Motor axis conversion load moment of inertia (J| )
Roter moment of inertia (Jy)

Moment of inertia ratio =

The factory setting for the moment of inertia ratio is 0% (no-load operation of motor without connecting a machine).
* Used when the software version is 31 or earlier.

9.2.7 Procedure for Saving the Results of Online Autotuning

The following procedure is used to save the results of online autotuning.

Step | Display after Operation | Digital Operator Oz:paetlor Description
el ]olmln ] (@) | Press the DSPL/SET or MODE/SET Key to select the utility
[ 1 () | [ ] (DSPLISET Key) woreeser | function mode.
— —T T Press the Up or Down Cursor Key to select parameter Fn007.
2 | =AU @ @ *The digit that can be set will blink,
. @ Press the DATA/ENTER or DATA/SHIFT Key for more than one
3 e ENTER S second.
[} [ Ty [ (DATA/ENTER Key) (DATAISHIFT) The display at the left will appear for a moment of inertia ratio of
(Press at least 1s.)
200%.
| — ) @ Press the DSPL/SET or MODE/SET Key.
4 I:I 'mlimlis SET e The moment of inertia ratio will be saved.
(DSPLISET Key) MOPESETK) | When completed, “donE” will blink for about one second.
W ) After “donE” is displayed, the moment of inertia ratio will be dis-
5 L About one second later played again.
— R ) oATA @ Press the DATA/ENTER or DATA/SHIFT Key for more than one
6 ] o (DATA/EE'I:‘EI'RER Key) o 4) second to return to the Fn007 display of the utility function
e ey DATA/SHIFT)
(Press at least 1's.) mode.

This completes saving the default value for the moment of inertia ratio for online autotuning. The next time the
power supply is turned ON, the value that was saved for the Moment of Inertia Ratio (Pn103) will be used to start
online autotuning.

a Adjustments
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9.3.1 Explanation of Servo Gain

9.3 Manual Tuning

9.3.1 Explanation of Servo Gain

The block diagram for position control is as follows:

Spee
Speed pattern

Time

Move

Position control loop

Speed control loop

reference |
T

Speed f—-— " —-m e 1 Servomotor
Pl [P Position referencei > Speed Ky S Current|_gp{Electric !
loo = - |control power N
counter _p K| ' control Ti ) i .
gain P | section section ;Zg;g:lﬂg : .
1 1 .
| o
i| Speed loop Current loop I
L e (PG
Position loop et
__________________________________________________________ — Encoder
SERVOPACK

P
<

»,
>

Host controller
(provided by user)

A

Kp : Position Loop Gain (Pn102)

Kv : Speed Loop Gain (Pn100)

Ti: Speed Loop Integral Time
Constant (Pn101)

Tf : Torque Reference Filter Time
Constant (Pn401)

To adjust the servo gain manually, understand the configuration and characteristics of the SERVOPACK and

adjust the servo gain parameters one by one. If one parameter is changed, it is almost always necessary to adjust
the other parameters. It will also be necessary to make preparations such as setting up a measuring instrument to
monitor the output waveform from the analog monitor.

The SERVOPACK has three feedback loops (i.e., position loop, speed loop, and current loop). The innermost
loop must have the highest response and the middle loop must have higher response than the outermost. If this
principle is not followed, it will result in vibration or responsiveness decreases.

The SERVOPACK is designed to ensure that the current loop has good response performance. The user need to
adjust only position loop gain and speed loop gain.



9.3 Manual Tuning

9.3.2 Servo Gain Manual Tuning

9.3.3

(N
&

TERMSW

The SERVOPACK has the following parameters for the servo gains. Setting the servo gains in the parameters
can adjust the servo responsiveness.

* Pn100: Speed loop gain (Kv)

* Pnl01: Speed loop integral time constant (Ti)

* Pn102: Position loop gain (Kp)

* Pn401: Torque reference filter time constant (Tf)
For the position and speed control, the adjustment in the following procedure can increase the responsiveness.

The positioning time in position control can be reduced.

Step Explanation

Set correctly the moment of inertia ratio (Pn103). The utility function Fn007 can be used after the
online autotuning.

1

Increase the speed loop gain (Pn100) to within the range so that the machine does not vibrate. At the
same time, decrease the speed loop integral time constant (Pn101).

Adjust the torque reference filter time constant (Pn401) so that no vibration occurs.

2

3

4 Repeat the steps 1 and 2. Then reduce the value for 10 to 20%.

5 For the position control, increase the position loop gain (Pn102) to within the range so that the machine

does not vibrate.

Perform the manual tuning in the following cases.
* To increase the servo gains more than the values set by the online autotuning.
* To determine the servo gains and moment of inertia ratio by the user.

Start the manual tuning from the factory setting or the values set by the online autotuning. Prepare measuring
instruments such as memory recorder so that the signals can be observed from the analog monitor (CN5) such as
“Torque Reference” and “Motor Speed,” and “Position Error Monitor” for the position control. (Refer to 9.5
Analog Monitor.) The servo drive supporting tool “SigmaWin+1” allows you to observe such signals. Prepare
either of them.

Position Loop Gain

Position Loop Gain (Kp)
Setting Range Setting Unit Factory Setting Setting Validation
110 2,000 1/s 40 Immediately

The responsiveness of the position loop is determined by the position loop gain. The responsiveness increases and the posi-
tioning time decreases when the position loop gain is set to a higher value. In general, the position loop gain cannot be set
higher than natural vibrating frequency of the mechanical system, so the mechanical system must be made more rigid to
increase its natural vibrating frequency and allow the position loop gain to be set to a high value.

If the position loop gain (Pn102) cannot be set high in the mechanical system, an overflow alarm may occur during high
speed operation. In this case, increase the values in the following parameter to suppress detection of the overflow alarm.

Overflow Level
Setting Range Setting Unit Factory Setting Setting Validation
1to 32,767 256 reference units 1,024 Immediately

This parameter’s new setting must satisfy the following condition.

Max. feed speed (reference units/s) % 2.0

>
Pn305 = Pnl02

1 SigmaWin+
SigmaWin+ is a Windows-compatible software tool used to set up and tune Yaskawa servo drives. SigmaWin+ can be
downloaded from the e-mechatronics site (http://www.e-mechatronics.com/en).

n Adjustments
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9.3.4 Speed Loop Gain

9.3.4 Speed Loop Gain

Speed Loop Gain (Kv) [Speed | [Position]
Setting Range Setting Unit Factory Setting Setting Validation
1 to 2,000 1Hz 40 Immediately

This parameter determines the responsiveness of the speed loop. If the speed loop’s responsiveness is too low, it will delay
the outer position loop and cause overshooting and vibration of the speed reference. The SERVOPACK will be most stable
and responsive when the speed loop gain is set as high as possible within the range that does not cause vibration in the
mechanical system. The value of speed loop gain is the same as the set value of Pn100 if the moment of inertia ratio in
Pn103 has been set correctly.

Moment of Inertia Ratio [Speed | [Position]  [Torque]
Setting Range Setting Unit Factory Setting Setting Validation
0 to 20,000 1% 0 Immediately

Motor axis conversion load moment of inertia (J)

Pn103setvalue= x100(%)

Servomotor rotor moment of inertia (Jy;)

The factory setting is Pn103=0. Before adjusting the servo, determine the moment of inertia ratio with the equation above
and set parameter Pn103.

9.3.5 Speed Loop Integral Time Constant

Speed Loop Integral Time Constant (Ti) [ Speed | [Position]
Setting Range Setting Unit Factory Setting Setting Validation
15 to 51,200 2,000
' .01 ’ | iatel
(0.15 to 512.00 ms) 0.01 ms (20.00 ms) mmediately

The speed loop has an integral element so that the speed loop can respond to minute inputs. This integral element causes a
delay in the SERVOPACK. If the time constant is set too long, overshooting will occur, which results in a longer position-
ing settling time or responsiveness decreases.

The estimated set value for Pn101 depends on the speed loop control method with Pn10B.1, as shown below.

INFO B Selecting the Speed Loop Control Method (PI Control or I-P Control)
% Generally, I-P control is more effective in high-speed positioning or high-speed/precision manufacturing applications. The
position loop gain is lower than it would be in PI control, so shorter positioning times and smaller arc radii can be

achieved. On the other hand, PI control is generally used when switching to P control fairly often with a mode switch or
other method.




9.4 Servo Gain Adjustment Functions

9.4 Servo Gain Adjustment Functions

9.4.1 Feed-forward Reference

Feed-forward
Setting Range Setting Unit Factory Setting Setting Validation
0to 100 1% 0 Immediately
Feed-forward Filter Time Constant
Setting Range Setting Unit Factory Setting Setting Validation
(0.0(()) ttt()) 244(())(()) ms) 0.01ms (0.0(()) ms) Immediately

Applies feed-forward compensation in position control inside

the SERVOPACK. Use this parameter to shorten positioning

time. Too high value may cause the machine to vibrate. For Position
ordinary machines, set 80% or less in this parameter. reference pulse

Differ-
ential

E-ncoder feedback pulse

9.4.2 Torque Feed-forward

Parameter Meaning

n.0O0O00 | Disabled

N.O0O0O2 | Uses T-REF terminal for torque feed-forward input.

Torque Reference Input Gain [Speed | [Position] ~ [Torque]

Pn400 Setting Range Setting Unit Factory Setting Setting Validation

10 to 100 30

(1.0 to 10.0 V/rated torque) 0.1 Virated torque (3 Vlrated torque) Immediately

=
-

The torque feed-forward function is valid only in speed control (analog reference).

The torque feed-forward function shortens positioning time, differentiates a speed reference at the host controller to gener-
ate a torque feed-forward reference, and inputs the torque feed-forward reference together with the speed reference to the
SERVOPACK.

Too high a torque feed-forward value will result in overshooting or undershooting. To prevent such troubles, set the opti-
mum value while observing the system responsiveness.

Connect a speed reference signal line to V-REF (CN1-5 and -6) and a torque forward-feed reference to T-REF (CN1-9 and
-10) from the host controller.

Host controller SERVOPACK

Oiffer T-REF (CN1-9)
— Pn400 Servomotor
+ V-REF (CN1-5) + .
- B Kp - > Pn300 [0 Pn100 FN}» Current loop }*
Position _ - i
reference Integration

(Pn101)

Speed PG

calculation J
Encoder
>

‘ Divider

Kp: Position loop gain
Kgg: Feed-forward gain

Torque feed-forward is set using the parameter Pn400.
The factory setting is Pn400 = 30. If, for example, the torque feed-forward value is =3V, then, the torque is limited to
+100% of the rated torque.

The torque feed-forward function cannot be used with torque limiting by analog voltage reference described in 8.9.3
Torque Limiting Using an Analog Voltage Reference.

a Adjustments
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9.4.3 Speed Feed-forward

9.4.3 Speed Feed-forward

Parameter

Meaning

n.0O000 | Disabled

n.O0O10 | Uses V-REF terminal for speed feed-forward input.

Speed Reference Input Gain [Speed | [Position]  [Torque]
Setting Range Setting Unit Factory Setting Setting Validation
150 to 3,000 600
(1.50 to 30.00 V/rated 0.01 V/rated speed Immediately
speed) (6 Virated speed)

The speed feed-forward function uses analog voltages and is valid only in position control.

The speed feed-forward function is used to shorten positioning time. The host controller differentiates the position refer-
ence to generate the feed-forward reference, and inputs the feed-forward reference together with the position reference to
the SERVOPACK.

Too high a speed feed-forward value will result in overshooting or undershooting. To prevent such troubles, set the opti-
mum value while observing the system responsiveness.

Connect a position reference signal line to PULS and SIGN (CN1-7, -8, -11, and -12) and a speed feed-forward reference
signal line to V-REF (CN1-5 and -6) from the host controller.

Host controller SERVOPACK
Differd V-REF (CN1-5 and -6)
ential > Pn300 Servomotor
+
Position * * + ’ %ﬁ
reference > PULS - Kp (Pn102) >3 Pn100 }—:o—» Current loop

SIGN

Speed
calculation

PG
I Encoder

Kp: Position loop gain
Kgg: Feed-forward gain

Speed feed-forward value is set using the parameter Pn300.

The factory setting is Pn300 = 600. If, for example, the speed feed-forward value is 6V, then the speed is limited to the
rated speed.




9.4 Servo Gain Adjustment Functions

9.4.4 Proportional Control Operation (Proportional Operation Reference)
If parameter Pn000.1 is set to 0 or 1 as shown below, the /P-CON input signal serves as switch to change between

PI control and P control.
* PI control: Proportional/Integral control
* P control: Proportional control

Parameter Control Mode
n.O0ood Effective in speed control or position
Speed control. SERVOPACK
Control Input signal /P-CON (CN1-41) is used
CN1
to select PI control or P control.
CN1-41 is OFF
n.O0O10 H level PI control P/PI P-CON | 41
Position (H level). Switching 2
Control CN1-41is ON P control
(L level).

* When sending references from the host controller to the SERVOPACK, P control mode can be selected from the host
controller for particular operating conditions. This mode switching method can be used to suppress overshooting and
shorten the settling time. Refer to 9.4.5 Using the Mode Switch (P/PI Switching) for more details on inputting the /P-
CON signal and switching the control mode for particular operating conditions.

* If PI control mode is being used and the speed reference has a reference offset, the servomotor may rotate very slowly
and fail to stop even if 0 is specified as the speed reference. In this case, use P control mode to stop the servomotor.
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9-15



9 Adjustments
9.4.5 Using the Mode Switch (P/PI Switching)

9.4.5 Using the Mode Switch (P/PI Switching)

Use the mode switch (P/PI switching) function in the following cases:

+ To suppress overshooting during acceleration or deceleration (for speed control)
* To suppress undershooting during positioning and reduce the settling time (for position control)

E Overshoot

Speed

Actual motor operation

Reference

N
Time Y
Undershoot — o
Settling time

The mode switch function automatically switches the speed control mode from PI control mode to P control!
mode based on a comparison between the servo’s internal value and a user-set detection level.

IMPORTANT 1. The mode switch function is used in very high-speed positioning when it is necessary to use the servo drive
near the limits of its capabilities. The speed response waveform must be observed to adjust the mode
switch.

2. For normal use, the speed loop gain and position loop gain set by autotuning provide sufficient speed/
position control. Even if overshooting or undershooting occur, they can be suppressed by setting the host
controller’s acceleration/deceleration time constant, the SERVOPACK’s Soft Start Acceleration/
Deceleration Time (Pn305, Pn306), or Position Reference Acceleration/Deceleration Time Constant
(Pn204).

(1) Selecting the Mode Switch Setting

The SERVOPACK provides the following four mode switch settings (0 to 3). Select the appropriate mode switch
setting with parameter Pn10B.0.

Parameter
Parameter Mode Switch Selection Contalnllng Setting Unit
Detection
Point Setting
n.O0O00 | Use a torque reference level for
detection point. Pn10C Percentage to the rated torque
(Factory Setting)
n.O0O0O1 | Use a speed reference level for L
detection point. Pn10D Servomotor speed: min’!
Use an acceleration level for detec-
n.000O2 tion point, raton fever 1ot Pn10E Servomotor acceleration: 10 min/s
n.000s3 Use a ppsﬁlon error pulse for detec- Pn10F Reference unit
tion point.
n.O004 | Do not use the mode switch function. - -

Select a condition to execute the mode switch (P/PI switching). (Setting is validated immediately.)

' From PI control to P control
TERMS . . . o
PI control means proportional/integral control and P control means proportional control. In short, switching “from PI

control to P control” reduces effective servo gain, making the SERVOPACK more stable.
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Using the Torque Reference Level to Switch Modes (Factory Setting)

With this setting, the speed loop is switched to P control when the

value of torque reference input exceeds the torque set in parameter Speed Refe:tence speed
Pn10C. The factory default setting for the torque reference detection Y
point is 200% of the rated torque (Pn10C = 200).

Motor speed

+Pn10C -+~
Torque

reference 0 E H
-Pn10C [~F 17T U

|

|

B Operating Example

If the mode switch function is not being used and the SERVOPACK is always operated with PI control, the speed of the
motor may overshoot or undershoot due to torque saturation during acceleration or deceleration. The mode switch function
suppresses torque saturation and eliminates the overshooting or undershooting of the motor speed.

Without Mode Switching With Mode Switching

Overshoot

Motor
speed

Motor
speed
Undershoot 3 ~
\J
Time Time

Using the Speed Reference Level to Switch Modes

With this setting, the speed loop is switched to P control when the value
. . Speed reference Motor
of speed reference input exceeds the speed set in parameter Pn10D. Speed speed
Pn10D [~ ff--mmmrmmmmmmmeened : Time
Pl_| P control | PI control

B Operating Example
In this example, the mode switch is used to reduce the settling time. It is necessary to increase the speed loop gain to reduce
the settling time. Using the mode switch suppresses overshooting and undershooting when speed loop gain is increased.

Without Mode Switching With Mode Switching
Speed
reference Motor speed
Motor / '
speed

Long settling timelq-»l
Increase speed loop gain.

Overshoot

Motor i Motor

speed <::::> speed
Undershoot

v n
Time *_\J

Settling time L—»l
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9.4.5 Using the Mode Switch (P/PI Switching)

Using the Acceleration Level to Switch Modes

With this setting, the speed loop is switched to P control when the

s : : : Reference speed
motor’s acceleration rate exceeds the acceleration rate set in param- Speed . Motor speed
eter Pnl10E. \

+Pn10E -~ Motor acceleration
Acceler- I
ation 0 Dol \j
-Pn10E [~7F 17777700 S
L |
PI|P| Plcontrol |P]PIcontrol

B Operating Example
If the mode switch function is not being used and the SERVOPACK is always operated with PI control, the speed of the

motor may overshoot or undershoot due to torque saturation during acceleration or deceleration. The mode switch function
suppresses torque saturation and eliminates the overshooting or undershooting of the motor speed.

Without Mode Switching With Mode Switching

Overshoot

Motor
speed

Motor
speed
Undershoot 3
\J
Time Time

Using the Error Pulse Level to Switch Modes

This setting is effective with position control only.

With this setting, the speed loop is switched to P control when Speed
the error pulse exceeds the value set in parameter Pn10F.

Refer_e_nce Motor

speed

Position Time
error pulse
Pn10Ff-----, A ,
Pl [ P control | PI control

W Operating Example
In this example, the mode switch is used to reduce the settling time. It is necessary to increase the speed loop gain to reduce
the settling time. Using the mode switch suppresses overshooting and undershooting when speed loop gain is increased.

Without Mode Switching With Mode Switching
Speed
refergnce Motor speed

Motor / '

speed

Long settling timelq-»l
Increase speed loop gain.

Overshoot
Motor % Motor

speed <Il::l'> speed
Undershoot
- \J
Time

Settling time L—»I
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9.4.6 Setting the Speed Bias

The settling time for positioning can be reduced by setting the following parameters to add bias in the speed ref-

erence block in the SERVOPACK.

Bias
Setting Range Setting Unit Factory Setting Setting Validation
0 to 450 1 min-1 0 Immediately
Bias Width Addition
Setting Range Setting Unit Factory Setting Setting Validation
0 to 250 1 Reference units 7 Immediately
Speed reference
A
To reduce the positioning time, set these parameters Bias set
based on the machine’s characteristics.
No bias

The Bias Width Addition (Pn108) specifies when the

Bias (Pn107) is added and the width is expressed in

error pulse units. The bias input will be added when 4
the error pulse value exceeds the width set in Pn108.

9.4.7 Speed Feedback Filter

Bias width addition
(Pn108)

Bias (Pn107)

Bias (Pn107) 4

» Error pulse

'«—»{ Bias width addition

(Pn108)
Speed Feedback Filter Time Constant [ Speed | [Position]
Setting Range Setting Unit Factory Setting Setting Validation
0 to 65,535 0 .
.01 I I
(0.00 to 655.35 ms) 0.01ms (0.00 ms) mmediately

Sets the 1st-order filter for the speed loop’s speed feedback. Makes the motor speed smoother and reduces vibration. If the
set value is too high, it will introduce a delay in the loop and cause poor responsiveness.

9.4.8 Speed Feedback Compensation

The speed feedback compensation can be used to reduce vibration and allow a higher speed loop gain to be set. In
the end, the speed feedback compensation allows the positioning settling time to be reduced because the position

loop gain can also be increased if the speed loop gain can be increased.

Online Autotuning Switches [Speed | [Position]
Setting Range Setting Unit Factory Setting Setting Validation
- - 0010 After restart
Speed Feedback Compensation [ Speed | [Position]
Setting Range Setting Unit Factory Setting Setting Validation
1to 500 1% 100 Immediately
Parameter Function
n.O0000 Speed feedback compensation is used.

n.O0O10

Speed feedback compensation is not used. (Standard speed feedback)

IMPORTANT

moment of inertia ratio has been set correctly.

When this function is used, it is assumed that the moment of inertia ratio set in Pn103 is correct. Verify that the

a Adjustments
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9.4.8 Speed Feedback Compensation

Error counter

output

Speed
Position loop gain reference Speed loop Torque reference Torque reference
(Pn102) »O0—> Pl control P filter time constant —@——  p
R (Pn100,Pn101) (Pn401)

Speed feedback

A
: Speed feedback
: compensation

(Pn111)

Speed feedback
compensation selection

(Pn110.1)

Speed feedback compensation function

* Adjustment Procedure

The following procedure explains how to adjust when the speed loop gain cannot be increased due to vibra-
tions in the mechanical system. When adding a speed feedback compensation, observe the position error and
torque reference with the analog monitor while adjusting the servo gain. Refer to 9.5 Analog Monitor on
monitoring the position error and torque reference.

1.

7.

Set parameter Pn110 to “0002” so that the following conditions are satisfied.

 To use the speed feedback compensation
* Not to use the online autotuning function

. With PI control, gradually increase the Speed Loop Gain in Pn100 and reduce the Speed Loop Integral

Time Constant Pn101, so that the setting the Position Loop Gain in Pn102 to the same value as that of the
Speed Loop Gain in Pn100.

Use the result from the following equation as an initial estimate when setting the Speed Loop Integral
Time Constant in Pn101.

4000

Speed loop integral 1 tant (Pn101) = ——>°——
peed loop integral time constant (Pn101) 2 X Pnl100

Speed loop gain units: Hz

Check the units when setting the Speed Loop Integral Time Constant in Pn101. The value in Pn101 is set
in units of 0.01 ms.

Set the same value for the speed loop gain and position loop gain even though the speed loop gain units
(Hz) are different form the position loop gain units (1/s).

. Repeat step 2 to increase the speed loop gain while monitoring the settling time with the analog monitor’s

position error and checking whether vibration occurs in the torque reference. If there is any vibrating
noise or noticeable vibration, gradually increase the Torque Reference Filter Time Constant in Pn401.

. Gradually increase only the position loop gain. When it has been increased about as far as possible, then

decrease the Speed Feedback Compensation in Pnl11 from 100% to 90%. Then repeat steps 2 and 3.

. Decrease the speed feedback compensation to a value lower than 90%. Then repeat steps 2 through 4 to

shorten the settling time. If the speed feedback compensation is too low, however, the response waveform
will oscillate.

. Find the parameter settings that yield the shortest settling time without causing vibration or instability in

the position error or torque reference waveform being observed with the analog monitor.

The servo gain adjustment procedure is complete when the positioning time cannot be reduced any more.

IMPORTANT The speed feedback compensation usually makes it possible to increase the speed loop gain and position loop

gain. Once the speed loop gain and position loop gain have been increased, the machine may vibrate signifi-
cantly and may even be damaged if the compensation value is changed significantly or Pn110.1 is set to “1”
(i.e., speed feedback compensation disabled).




9.4 Servo Gain Adjustment Functions

9.4.9 Switching Gain Settings

Gain switching by the external signal is possible with the SGDM SERVOPACK. For example, to use different
gains while the servomotor is running or stopped, set two values in the gain settings 1 and 2 and switch the gains
by the external signal.

(1) Gain Switching Input Signal

Type Signal Connector Pin No. Setting Meaning

Signal allocation OFF: H (high) level Gain settings 1
required ON: L (low) level Gain settings 2

To use the input signal, the input terminal must be allocated in the parameter Pn50D. Refer to 7.3.2 Input Circuit Signal
Allocation.

Input /G-SEL

(2) Switchable Gain Combinations
Turning ON and OFF the gain switching signal /G-SEL switches the gains as follows.

Gain Switching Signal (/G-SEL) OFF (H Level) ON (L Level)
Speed loop gain Pn100 Pn104
Speed loop integral time constant Pn101 Pn105
Position loop gain Pn102 Pn106

(3) Related Parameters

Parameter Function

n.O0001 Enables the input signal allocation for the sequence.

Set to allocate the gain switching signal (/G-SEL) to an input terminal.

Speed Loop Gain [Speed | [Position]
Setting Range Setting Unit Factory Setting Setting Validation
1 to 2,000 1Hz 40 Immediately
Speed Loop Integral Time Constant [ Speed | [Position]
Setting Range Setting Unit Factory Setting Setting Validation
(0.1155t:>055112'f)%0ms) 0.01 ms (202.’(;)00?ns) Immediately
Position Loop Gain
. Setting Range Setting Unit Factory Setting Setting Validation
1to 2,000 1/s 40 Immediately
2nd Speed Loop Gain [ Speed | [Position]
. Setting Range Setting Unit Factory Setting Setting Validation
1to 2,000 1Hz 40 Immediately
2nd Speed Loop Integral Time Constant [ Speed | [Position]
Setting Range Setting Unit Factory Setting Setting Validation
(0.1155t;05§12.2()%0ms) 0.01 ms (25’(?00&3) Immediately
2nd Position Loop Gain
- Setting Range Setting Unit Factory Setting Setting Validation
110 2,000 1/s 40 Immediately

a Adjustments
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9.4.10 Torque Reference Filter

9.4.10 Torque Reference Filter

As shown in the following diagram, the torque reference filter contains torque reference filter time constant
(Pn401) and notch filter frequency (Pn409) arrayed in series. The notch filter can be enabled and disabled using
the parameters.

|

|

| Torque
function

I switches

|

|

|

|

Pn408

Torque reference Notch
Torque reference_'_> filter time filter

|
|
[
|
|
[
|
refel I\ Torque reference
before filtering constant frequency I
|
|
[
|
|
[
|
|
[

after filtering

Pn401 Pn409

!

1st-order delay filter Notch filter

(1) Torque Reference Filter

If you suspect that machine vibration is being caused by the servo drive, try adjusting the filter time constant.
This may stop the vibration. The lower the value, the better the speed control response will be, but there is a
lower limit that depends on the machine conditions.

Torque Reference Filter Time Constant [ Speed | [Position]  [Torque]
Setting Range Setting Unit Factory Setting Setting Validation
0 to 65,535 100 .
.01 | I
(0.00 to 655.35 ms) 0.01 ms (1.00 ms) mmediately

(2) Notch Filter

Using the notch filter in accordance with the components of specific vibration frequency such as resonances of
ball screw can eliminate the frequency components to stop the vibration.

Parameter Meaning
n.OO0O0O0 Disables the notch filter.
n.O0O01 Enables the notch filter.

Enables the notch filter to be used. (The setting is validated immediately.)
For 200-V class 5 kW to 15 kW servomotors, the factory setting is n.0O0O1.

Set the machine’s vibration frequency in the parameter of a notch filter to be used.

First Stage Notch Filter Frequency [ Speed | [Position]  [Torque]
Setting Range Setting Unit Factory Setting Setting Validation
50 to 2,000 1Hz 2,000* Immediately

For 200-V class 5 kW to 15 kW servomotors, the factory setting is 1500 Hz.

* The factory setting is 1500 for the models with 5 kW or more.
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9.4 Servo Gain Adjustment Functions

IMPORTANT

1. Sufficient precautions must be taken when setting the notch frequency. Do not set the notch filter frequency
(Pn409) that is close to the speed loop’s response frequency. Set the frequency at least four times higher
than the speed loop’s response frequency. Setting the notch filter frequency too close to the response
frequency may cause vibration and damage the machine. The speed loop response frequency is the value of
the Speed Loop Gain (Pn100) when the Moment of Inertia Ratio (Pn103) is set to the correct value.

2. Change the Notch Filter Frequency (Pn409) only when the servomotor is stopped. Vibration may occur if
the notch filter frequency is changed when the servomotor is rotating.

a Adjustments
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9.5 Analog Monitor

Signals for analog voltage references can be monitored.
To monitor analog signals, connect the analog monitor cable (JZSP-CA01 or DE9404559) to the connector CNS5.
The analog monitor signals can be selected by setting parameters Pn003.0 and Pn003.1.

N o X

SERVOPARK 200V
CN5 - i SG\EM—:

y YASKAWA

i B =
FEEEE R Cabe Type:

or DE9404559 Black
MODE /SET A

vV DMK
CHARGE PONER ]
© © _[ (] Black
For 30W to 5.0 kW SERVOPACK L White For 6.0 to 15.0 kW SERVOPACK
Red

Pin Number Line Color Signal Name Monitoring Item with Factory Setting

1 Red Analog monitor 2 | Motor speed: 1 V/1000 min™!

2 White Analog monitor 1 Torque reference: 1 V/100% rated torque

3,4 Black (2 lines) [ GND (0 V) -
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9.5 Analog Monitor

» Related Parameters

The following signals can be monitored.

Pn003: Function Selections

AN
INF
(o)

Parameter Function
Monitor 1 Monitor 2 Monitor Signal Observation Gain Remarks
n.OO00 n.O000 Motor speed 1V / 1000 min-! ﬁs;?grs;tting for
n.O0O01 n.O0010 Speed reference 1V /1000 min~! -
n.O0002 n.d0020 Internal torque 1V / 100% rated torque Fact(.)ry setting for
reference Monitor 1
n.O00O03 n.O00O30 Position error * 0.05 V / 1 reference unit | —
n.OO0O4 n.Od040 Position error * O.QS V /100 reference |
units
n.O00O0O5 n.0O00O50 Reference pulse
frequency (converted 1V /1000 min~! -
to min'l)
n.O0006 n.O00e60 Motor speed x 4 1V /250 min™! -
n.O00O0O7 n.O0O70 Motor speed x 8 1V /125 min’! -
n.O00O0O8 n.00O80 -
n.O00O09 n.00O90 -
n.OO0OA n.O0OAO -
n.OO0B n.0oB0 Reserved. Do not set. — _
n.O00O0OC n.O0OcO -
n.O0O0OD n.O00ODO _
n.OO0OE n.OOEO -
n.OO0OF n.OOFO _

* When using speed control or torque control, the position error monitor signal is not specified.

The analog monitor output voltage is +8 V (maximum). The output will be limited to £8 V even if this value is exceeded
in the above calculations.
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10 Upgraded Versions

10.1 Upgraded Versions for SGDM SERVOPACK

This chapter describes the additional and improved functions in the upgraded software versions 32 or later for
SGDM-OOODA SERVOPACKs.

* Version Numbers
Check the 5-digit version number indicated on the front side of the SERVOPACK. The lower two digits indi-

cate the software version number.
The software version 32 or later means the upgraded products.

OOoood
1 Software version number
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10.2 Upgraded Functions

10.2 Upgraded Functions

This section describes additional and improved functions of upgraded versions.

10.2.1 Additional Functions

reading function

. i Reference
Functions Description .
Section
SGMCS direct-drive motor support- | Applicable to direct-drive motors. 1032
ing function (Servomotor Model: SGMCS-0100) 10.4.2
- . The upper limit of dividing output 16384 [P/R] (equivalent to 16-bit)
10.3.2
Enhanced dividing output resolution is increased to 262144 [P/R] (equivalent to 20-bit).
The reference pulse multiplication can be selected from 1 to 99.
Reference pulse input multiplication | Use this function if the reference pulse frequency cannot be increased 1033
range switching from the host controller. o
The setting cannot be changed during operation.
Second stage notch filter is added so that two notch filters, first stage
and second stage notch filters, can be set for two resonance generating
Second stage notch filter points. 103.4
Changeable Q value The setting of parameter “Q value” that determines the sharpness of o
notching can be changed to suppress the influence on the control loop
and interaction between two notch filters.
The switching between Gain Setting 1 and Gain Setting 2 is automati-
Automatic gain switching cally carried out according to the conditions of position reference and 10.3.5
position error.
10.2.2 Improved Functions
Functions Description Referepce
Section
Moment of inertia ratio setting The setting range “0 to 10,000 %” of moment of inertia ratio (Pn103) 1041
range is extended to “0 to 20,000 %.” o
Adaptation to single-turn data abso- | Adapted to single-turn data absolute encoders mounted on direct- 1042
lute encoders drive motors o
Serial number and manufactured The serial number and manufactured data of SERVOPACK can be
data of SERVOPACK or servomotor 10.4.3

read with the engineering tool “SigmaWinJr*.”

* SigmaWin+ is a Windows-compatible software tool used to set up and tune Yaskawa servo drives. SigmaWin+
can be downloaded from the e-mechatronics site (http://www.e-mechatronics.com/en).

Upgraded Versions
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10 Upgraded Versions

10.3.1 SGMCS Direct-drive Motor Supporting Function

10.3 Additional Functions

10.3.1 SGMCS Direct-drive Motor Supporting Function

(1) Applicable Motors
This function is applicable to the following SGMCS servomotors.

Servomotor Type
sGMcs-O00cC
SGMCS-O00D
SGMCS-0O00B
SGMCS-O0E
SGMCS-O00O0M
SGMCS-OON

Note: For direct-drive motors, OO indicates the motor rated torque.
For other motors, OO0 indicates the motor capacity.

The direct-drive motor model can be confirmed by the auxiliary function Fn011 “Motor models display” on the
digital operator or the panel operator.

IMPORTANT For information on model designations and ratings and specifications of SGMCS servomotors, refer to 2.1.7
Model SGMCS and 3.7 Ratings and Specifications of SGMCS Servomotors.

» Voltage and Motor Model Display

After executing FnO11, the following screen will appear.

FOOOO

Servomotor Voltage Servomotor Model
Code Voltage Code Model
00 100 VAC or 140 VDC 00 | SGMAH
01 200 VAC or 280 VDC 01 SGMPH
02 Reserved 02 | SGMSH

03 | SGMGH-OA (1500 min™")
04 | SGMGH-OB (1000 min™")
05 | SGMDH

32 | seMmcs-O0C

33 | sGMcs-O00D

34 | seMcs-O00B

35 | sGMCs-O00E

37 | seMcs-O00M

38 | SGMCS-OON

Note: 32 to 38 are direct-drive motors.
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10.3 Additional Functions

(2) Speed Related Parameters When a Direct-drive Motor is Connected

As the maximum speed of SGMCS servomotor is approximately 1/10 of standard SGMOH servomotor, the unit
of parameter setting is changed to 1/10 of the standard.

When a SGMCS servomotor is connected, the SERVOPACK changes the setting unit automatically as shown in
the following table.

Besides the parameter, the speed setting for the auxiliary function Fn003 “Zero-point search mode” is fixed

to 6 |min'1| when a direct-drive servomotor is connected.

The following table shows speed related parameters when a direct-drive motor is connected.

Internal Set Speed 1
Setting Unit
Setting Range Direct-drive motors or others V\?th Al other Factpry Setting Validation
a maximum speed of 500 min™' or motors Setting
less.
0 to 10000 min™" 0.1 min”"! 1 min™! 100 min"" Immediately
Pn302 Internal Set Speed 2
Setting Unit
Setting Range Dlrect-.drlve motors or other§ V\{]Ith Al other Factpry Setting Validation
a maximum speed of 500 min™! or motors Setting
less.
0 to 10000 min™" 0.1 min™’ 1 min! 200 min™! Immediately
Pn303 Internal Set Speed 3
Setting Unit
Setting Range Dlrect-.drlve motors or other§ V\{]Ith Al other Factpry Setting Validation
a maximum speed of 500 min™' or motors Setting
less.
0 to 10000 min™" 0.1 min™’ 1 min! 300 min™! Immediately
Pn304 JOG Speed Speed | [Position] [ Torque |
Setting Unit
Setting Range Direct-drive motors or others V\qlth Al other Factpry Setting Validation
a maximum speed of 500 min™' or motors Setting
less.
0 to 10000 min™"! 0.1 min™ 1 min! 500 min™"! Immediately

Upgraded Versions
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10.3.1 SGMCS Direct-drive Motor Supporting Function

Also, the analog monitor output units are changed as shown in the shaded areas in the following table.

Parameter Description
Monitor 1 Monitor 2 Monitor Signal Measurement Gain Remarks
n.O0O00 | n.OO0O | Motor speed 1V /100 min’! gz?:r(;rimng
n.O0O0O1 n.O0O10 | Speed reference 1V /100 min’!
n.00002 n.O0O20 | Internal torque reference llisie/dl{“)(()):ﬁue xzztr;rsleztting
n.O003 n.0030 Position error” l(){.::)fser\;rl/c:e Units
n.O000O4 n.0O040 | Position error” lggtir\e/r:cleognits
0005 0050 Reference pulse frequency 170 et
(Converted to min™")
n.00006 n.0O00O60 | Motor speed x 4 1V /25 min!
n.O0007 | n.OO70 | Motor speed X 8 1V/12.5min’!
n.O0O0O8 n.O00O80
n.O000O9 n.O00O90
n.OOOA | n.OOAO
n.OO0OB | n.OOBO
Reserved (Do not use.) -
n.OOOC | n.OOCO
n.OOOD | n.OODO
n.OOOE n.OOEO
n.OO0OF n.OOFO

* When using speed control or torque control, the position error monitor signal is variable.

The maximum output voltage of the analog monitor is £8V. If the input voltage is outside of this range, it will be output as

+8V.




10.3 Additional Functions

10.3.2 Improvement of Dividing Output Resolution

The upper limit of PG dividing pulse (Pn201) is 16384 [P/R] that is decided for 16-bit encoder. However, direct-
drive servomotors are equipped with 20-bit encoder as standard. Therefore, the parameter Pn212 is added to
adapt the dividing pulse setting for 20-bit encoder.

For the PG dividing pulse setting, either the existing Pn210 or the newly added Pn212 can be used.
Select Pn201 or Pn212 by the switch for parameters. The factory setting is Pn201.

+ Dividing pulse is set in the resolution 16-bit or less, use Pn201.
* Dividing pulse is set in the resolution 17-bit or more, use Pn212.

For the setting method of dividing ratio for 17-bit or more resolution, refer to (2) Setting PG dividing ratio of 5-
digit or more on the next page.

(1) Related Parameters

Parameter Description

n.00C0O | Uses the parameter Pn201 (For 16-bit or less) as the dividing ratio (Factory setting).

n.O0100 | Uses the parameter Pn212 (For 17-bit or more) as the dividing ratio.

PG Dividing Ratio (For 16-bit or less) [ Speed | [Position] [Torque |
Setting Range Setting Unit Factory Setting Setting Validation
16 to 16384 1 Plrev 16384 After restart
PG Dividing Ratio (For 17-bit or more) [Speed|  [Position] [Torque |
Setting Range Setting Unit Factory Setting Setting Validation
16 to 1073741824 1 Plrev 2048 After restart

The setting range of Pn212 differs depending on the encoder used.

The upper limit of dividing output frequency is 1.4 Mpps because of the restrictions on the hardware. Therefore, setting a
high number of pulses limits the motor speed.

The following table shows the setting conditions when Pn212 is used.

Encode(rBI'?’;?olutlon Nun;te)?rR cgvltf)lr\u(;icz)dnezpljg)ses Setting Range (PIR)
13 2048 16 to 2048 |Pn212 needs not
16 16384 16 to 16384 P€ Used:
17 32768 16 to 32768
20 262144 16 to 262144

For settings higher than 16384 P/R, pulses must be set in the following increments.

PG Dividing Ratio | Increments ‘Motor Speed Upper Limit (min-")

Setting (P/R) (P/R)
16 to 16384 1-pulse No limit (up to the motor maximum speed)
16386 to 32768 2-pulse 82 x 10%/Set value
32772 to 65536 4-pulse

65544 to 131072 8-pulse
131088 to 262144 16-pulse
The setting error alarm A.09 (dividing ratio setting error) will occur if the setting is outside the allowable range or does not
satisfy the setting conditions. The overspeed alarm A.51 will occur if the motor speed exceeds the upper limit.

When setting the pulse dividing ratio using a digital operator or panel operator, the display of the number of pulses incre-
ments as shown in the above table and the upper limit will not increment above the resolution of mounted encoder.

When Pn212 is set without connecting a servomotor to the SERVOPACK, the upper limit is automatically set to 230
(=1073741824: the maximum output value of the SERVOPACK) since the encoder resolution of the servomotor is
unknown.

Therefore, it is recommended to set Pn212 after connecting a servomotor.

Upgraded Versions
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10.3.2 Improvement of Dividing Output Resolution

(2) Setting PG dividing ratio of 5-digit or more

The following table shows a procedure to set Pn212 by a digital operator or a panel operator.

10-8

P(;(Jf:' Dgg';étﬁ) f:]er dig?ti?g;)heerladtor Panel Operator Description
Press DSPL/SET Key to select the utility function mode.
1 | Eas @) ’ ’
UL || osPUSET key) (MgASEE;g/ESTE}Iey)
Select the parameter Pn212.
9 ] =l 1l @ @ Press Left or Right Cursor Key to select the digit. The
| nc A v enabled digit blinks.
Press Up or Down Cursor Key to change the value.
— Press DATA/ENTER Key to display the lower 5 digits of
3 71 I_I II:I' I_I ’I:" ENTER DATAT4 the current PG dividing ratio setting value.
- — (DATA/ENTER Key) (DATA/SH”:T Key)
A2 Press Left or Right Cursor Key once, or DATA/SHIFT Key
1y e 5’ for more than one second to select the digit. The enable
L digit blinks.
on . DATA/ 4 Press Up or Down Cursor Key to change the value.
Blink
4 (Blinks) ((IErAeZI:/ :t"l‘é';;'ﬁeé’)) Pressing Left or Right Cursor Key or DATA SHIFT Key
l " | when the left-end or right-end digit is blinking displays
s @ @ another 5 digits.
e AV
Uyjuiuiy
71\
A2 Press Left or Right Cursor Key or DATA/SHIFT Key to
e select the digit. The enabled digit blinks.
[ [ [ [ ) Press Up or Down Cursor Key to change the value.
i m DATA/ < Pressing Left or Right Cursor Key or DATA/SHIFT Ke
(Blinks) g g y Yy
5 (DATAISHIFTKeY) | \when the left-end or right-end digit is blinking displays
| another 5 digits.
e — — @ @ Repeat the steps 4 and 5 to change the data.
e Ij A Vv
Y [ (iR |
71\
DATA/ENTER Key once, or DATA/SHIFT Key for more
6 ] | ] Dot DATA/4 than one second.
I {TIZ] 1Z | | (oATAENTERKey) | (DATA/SHIFTKey) | The display returns to Pn212.
(Press at least 1 s.)
INFO When the password setting (write prohibited setting) is enabled, the setting can be read only by pressing Left or Right Cur-

sor Key.




10.3 Additional Functions

10.3.3 Reference Pulse Input Multiplication Switching Function

If the /PSEL signal for switching the multiplication of the position reference pulse input turns ON or OFF, the
multiplication factor can be switched from 1 ton (n=1 to 99). And the status of this signal indicates whether the
position multiplication is switched to 1 or n.

Set Pn218.0 = 1 to enable this function, and set the multiplication in Pn217.

To change the reference pulse multiplication, the position reference pulse must be set to 0. Otherwise, the opera-

tion cannot be guaranteed.

(1) Related Parameters

Parameters Description
n.O0O00 | Reference pulse input multiplication switching function: Disabled (Factory setting)
n.0O0O0O1 | Reference pulse input multiplication switching function: Enabled
Reference Pulse Input Multiplication
Setting Range Setting Unit Factory Setting Setting Validation
1t0 99 x1 1 Immediately

(2) Timing Chart for Reference Pulse Input Multiplication Switching

Enable

Reference pulse
input switching

(/PSEL) Disable

Enable

Reference pulse
input switcing

(/PSELA) Disable

Internal processing x1

4ms or less 4ms or less

Xn

(n=Pn217) x1

Upgraded Versions
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10.3.3 Reference Pulse Input Multiplication Switching Function

(3) Input Signal Selection

. Connector Pin . .
Signal Name Number Setting Meaning
IPSEL Signal allocation not | ON (low level) Enabled when the /PSEL signal turns ON.
required OFF (high level) Disabled when the /PSEL signal turns OFF.

The /PSEL signal is the input signal that switches the multiplication factor of the reference pulse input to the value
set in Pn217.

This signal must be allocated in parameter Pn513.0 as shown in the following table. Refer to 7.3.2 Input Circuit
Signal Allocation for more information on how to allocate input signals. After setting Pn217, turn OFF the power
supplies for the main circuit and the control and then turn ON again.

Parameter Description
n.O0O00 | Inputs from the SI0 (CN1-40) input terminal.
n.O0O0O1 | Inputs from the SI1 (CN1-41) input terminal.
n.O000O2 | Inputs from the SI2 (CN1-42) input terminal.
n.O00O3 | Inputs from the SI3 (CN1-43) input terminal.
n.O0O04 | Inputs from the SI4 (CN1-44) input terminal.
n.O00O0O5 | Inputs from the SI5 (CN1-45) input terminal.
n.O00O06 | Inputs from the SI6 (CN1-46) input terminal.
n.O0O0O7 | Sets the signal ON.
n.O0O0O8 | Sets the signal OFF. (Factory setting)
n.O0O0O9 | Inputs the reverse signal from the SI0 (CN1-40) input terminal.
n.OOOA | Inputs the reverse signal from the SI1 (CN1-41) input terminal.
n.OOOB | Inputs the reverse signal from the SI2 (CN1-42) input terminal.
n.OO0OC | Inputs the reverse signal from the SI3 (CN1-43) input terminal.
n.OO0OD | Inputs the reverse signal from the SI4 (CN1-44) input terminal.
n.OOOE | Inputs the reverse signal from the SI5 (CN1-45) input terminal.
n.OOOF | Inputs the reverse signal from the SI6 (CN1-46) input terminal.

Note: After changing the setting, turn OFF the power and ON again to enable the new setting.

(4) Output Signal Selection

The /PSELA signal is the output signal that indicates if switching for reference pulse input multiplication is
enabled by /PSEL signal or not.

. Connector Pin . .
Signal Name Number Setting Meaning
IPSELA Signal allocation not | ON (low level) Enabled when the /PSEL signal turns ON.
required OFF (high level) Disabled when the /PSEL signal turns OFF.

The /PSELA signal can’t be used with the factory setting. Allocate the /PSELA output signal.

Parameter Meaning
n.00oO0O | Disabled
n.O100 | Outputs the /PSELA signal from the CN1-25, 26 output terminal.
n.O200 | Outputs the /PSELA signal from the CN1-27, 28 output terminal
n.O300 | Outputs the /PSELA signal from the CN1-29, 30 output terminal.

For the factory settings, the pins CN1-25 to CN1-30 are allocated for other output signals. If multiple signals are allocated
to the same output terminal, signals are output with OR logic. To enable only the /PSELA output signal, allocate the other
signals to other output terminals or disable the other signals.

Refer to 7.3.3 Output Circuit Signal Allocation for the allocation of output signals.

Note: After changing the setting, turn OFF the power and ON again to enable the new setting.
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10.3.4 Second Stage Notch Filter and Changeable Q Value

The second stage notch filter is added. The Q value that determines the sharpness of notch was fixed to 0.7, but
the Q value can be changed so that more flexible setting is possible. The performances of first stage notch filter
and newly added second stage notch filter are identical.

The filtering is executed in the following order.

Use First Stage Notch Filter.

YES

First Stage Notch Filter

/

Use Second Stage Notch Filter

>_ Added
function

Second Stage Notch Filter

Y

Torque Reference Filter
(Low-pass filter)

v

Torque Limit

End

(1) Notch Filter Function

The notch filter function decreases the response to the set frequency, and effective when there are machine vibra-
tions. Adjusting the parameter setting according to the machine vibration frequency reduces the machine vibra-
tion.

Torque Torque
reference
reference |:\,> waveform
waveform
Notch filtering
; : (fc = 1/At)

Upgraded Versions
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10.3.4 Second Stage Notch Filter and Changeable Q Value

(2) Torque Reference Filtering and Frequency Characteristics

The torque reference filtering and frequency characteristics are shown in the following diagrams.

s2 + 0)02
Before torque R 5 After torque
. . o, » . .
reference filtering 82 +—2— x s+ 02 reference filtering
(0 = 2rfc)
A i A |
Torque Torque
reference i reference y
i > : >
fc Frequency fc Frequency

Frequency Characteristics When Q is set to 0.7. Frequency Characteristics When Q is set to 2.0.

Note: The frequency characteristics shown above indicate that no response of the speed proportional gain can be
obtained if the difference between the speed proportional gain and the vibration frequency is too small.

* Setting smaller Q value decreases the response in wider zone around the set frequency.
* Setting bigger Q value decreases the response in the limited zone at about the set frequency.

(3) Related Parameters

(a) Switch
Parameter Meaning
Pn408 n.O0O00 | First notch filter disabled
n.O0O0O1 | Use first notch filter.
n.0J0O0O | Second notch filter disabled
. n.O100 | Use second notch filter.
First Stage Notch Filter Frequency [Speed ] [Position] [Torque]
- Setting Range Setting Unit Factory Setting Setting Validation
50 to 2000 1Hz 2000* Immediately
First Stage Notch Filter Q Value Speed [Position| [Torque |
Setting Range Setting Unit Factory Setting Setting Validation
(0?500?044980) x 0.01 (0??0) Immediately
Second Stage Notch Filter Frequency Speed [Position] [ Torque |
- Setting Range Setting Unit Factory Setting Setting Validation
50 to 2000 1Hz 2000 Immediately
Second Stage Notch Filter Q Value Speed [Position] [ Torque |
Setting Range Setting Unit Factory Setting Setting Validation
(0.5500?044?80) x 0.01 (0?;)0) Immediately

* The factory setting is 1500 for the models with 5 kW or more.
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10.3 Additional Functions

10.3.5 Automatic Gain Switching Function

The automatic gain switching function switches the gain setting between the gain setting 1 and 2 according to the

condition:

Whether position reference is specified or not, or

Position error level, or

AND logic of the above two conditions

The position reference of the automatic gain switching condition indicates the reference pulses from CN1.

Note that the automatic gain switching function is disabled for the control modes other than position control.

And, the real-time autotuning function is disabled while gain setting 2 is selected.

Gain Switching
Gain Setting 1
Pn100: Speed loop gain
Pn101: Speed loop integral time constant
Pn102: Position loop gain

Gain Setting 2

Pn104: Speed loop gain #2

Pn105_Speed loop integral time constant #2
Pn106_Position loop gain #2

The existing gain switching function by /G-SEL signal is also available. However, it cannot be used with the

automatic gain switching function.

Note that automatic gain switching function is enabled only in position control mode. In the control modes other

than position control, gain setting 1 is used.

When the automatic gain switching is enabled by setting 1 to 3 of Pn10B.2, the gain switching function by /G-

SEL signal is disabled.

The following flowchart shows the automatic gain switching.

Automatic gain Disabled (Pn10B.2 = 0)

switching enabled?

Enabled (Pn10B.2 = 1 to 3)

Automatic gain

switching condition

Position reference

(Pn10B.2 = 1) Position error

(Pn10B.2 = 2)

With or without With

position reference Position error

Without \

Position error > Pn125

Position error < Pn125

Position reference
and position error
(Pn10.B = 3)

With position reference
or

Position Position error > Pn125

reference and
Position error.

Without position reference
and
Position error <Pn125 §

Y

Gain switching timer Gain switching timer Gain switching timer
count-up 0 clear count-up

Gain switching timer

Gain switching timer Gain switching timer
0 clear count-up 0 clear

-
¢

Y

A A

-
¢

A

Timer > Pn124

A J

Gain Setting 2

Gain Setting 1

Upgraded Versions
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10.3.5 Automatic Gain Switching Function

* Related Parameters

Parameter

Meaning

Pn10B n.cJoO0O

Automatic gain switching disabled (Factory setting)

n.O100 | Switches the gain according to the position reference condition only.
n.0200 | Switches the gain according to the position error condition only.
n.O300 | Switches the gain according to the position reference and position error condition only.
Automatic Gain Switching Timer
Setting Range Setting Unit Factory Setting Setting Validation
1 to 10000 1ms 100 immediately
Automatic Gain Switching Width
Setting Range Setting Unit Factory Setting Setting Validation
1 to 250 1 Reference units 7 immediately
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10.4 Improved Functions

10.4 Improved Functions

10.4.1 Moment of Inertia Ratio Setting Range

A load with moment of inertia ratio (Pn103) more than the existing maximum value 10,000% may be connected

to a direct-drive motor. Accordingly, the upper limit of Pn103 is increased to 20,000%.

Moment of Inertia Ratio [Speed ] [Position] [orque |
Setting Range Setting Unit Factory Setting Setting Validation
0 to 10000 0 '
(0 to 20000) * 1% 0 Immediately

* Used when the software version is 32 or later.

10.4.2 Adaptation to Single-turn Data Absolute Encoder

A single-turn data absolute encoder is mounted to SGMCS direct-drive servomotor as standard.

The machine configuration with a SGMCS servomotor does not require harmonic gear, etc. so that the servomo-
tor can be connected directly to a load. Therefore, for its absolute value detecting system, the load-end absolute

value can be obtained by measuring only the angle of motor shaft.

In this case, the encoder multi-turn data is not required and no backup battery is required.

(With a single-turn data absolute encoder, the multi-turn data is always set to “0.”)

« Single-turn data absolute encoder model: UTSBO-BOOOO

Confirm the single-turn absolute encoder model in Motor Models Display (Fn011) on the digital operator or
panel operator:

» Encoder Model/Encoder Resolution Display

After executing Fn011, the following screen will appear.

E.OO0O0O

Encoder Model

Encoder Resolution

Code Model Code | Specification
00 Incremental encoder 13 13 bits
01 Multiturn data absolute encoder 16 16 bits
02 | Single-turn data absolute encoder 17 17 bits

20 20 bits

Upgraded Versions

10-15



10 Upgraded Versions

10.4.2 Adaptation to Single-turn Data Absolute Encoder

10-16

 Specifications of Single-turn Data Absolute Encoder

ltem

Specifications

Battery for absolute encoder

Not required
(Because no multiturn data needs to be stored.)

Absolute encoder multi-turn reset function
(Setup and encoder alarm reset)

Set to NO_OP and disabled

Fn013: Multiturn limit setting change when a
multiturn limit disagreement alarm (A.CC)
occurs

Set to NO_OP and disabled

Pn205: Multi-turn limit setting

Can be set, but the setting of Pn205 does not have any effect.

The alarm A.CC does not occur when the setting is changed. And the
multi-turn data is always “0” regardless of the Pn205 setting.

Pn002.2: Absolute encoder usage

Same as for the multi-turn absolute encoder
Pn002.2=0: Use the absolute encoder as an absolute encoder
Pn002.2=1: Use the absolute encoder as an incremental encoder

The transmission format is the same as that of multi-turn absolute data

PAO serial data However, the data section is always set to “0” as follow.
P+00000 [CR]
The transmission format is the same as that of multi-turn absolute data
PSO serial data However, the data section is always set to “0” as follow.

P+00000, nnnnnnn [CR]
Note: n represents the absolute value within one rotation.

Initial incremental pulse output time

The output pulse frequency is not changed. Therefore, the initial incre-
mental pulse output time increases according to the number of bits of the
mounted encoder.

As the maximum resolution of the existing specification is 16 bits, the
output time is 25 ms. With 20-bit encoder, the output time is 386 ms.
The equation to obtain the output time by the number of bits of encoder is
given below. The output time obtained by the equation is the minimum
required time.

2n

T = 170x62.5x1000

T: Minimum time required to output initial incremental pulses
n: Number of encoder bits

65536

T70x62.5x1000 _ 2+094 — 25ms

Ex.) 16-bit encoder: T =

1048576

20-bit encoder: T=-— 279279
170%x62.5%1000

=385.506 — 386ms




10.4 Improved Functions

10.4.3 Serial Number and Manufactured Data Reading Function
The serial number and manufactured data of SERVOPACK and servomotor can be read with the SERVOPACK

engineering tool SigmaWin+1.

Upgraded Versions

' SigmaWin+

TERMS W SigmaWin+ is a Windows-compatible software tool used to set up and tune Yaskawa servo drives. SigmaWin+ can be
downloaded from the e-mechatronics site (http://www.e-mechatronics.com/en).
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10.5.1 Parameters

10.5 Additional and Improved Parameters

This section describes the parameters added or improved in the upgraded version products.

10.5.1 Parameters

Parameter . Setting | Factory
Category No. Name Setting Range Unit Setting Remarks
Function .
Selection | Pn004 Reserved (Do not change.) 0000 to 1110 - 0000 | The settings on 2nd and
3rd digits are added.
Parameters
Pn103 Moment of Inertia Ratio 0 to 20000 % 0 Upper limit is modified.
PniOB sal,n'flaﬁd Application 0000 to 2314 - 0000 :Clllgesde“mg on 2nd digitis
Gain Related wite s i
Parameters | pn]24 Automatic Gain Switching 1 to 10000 ms 100 | Newly added
Timer
Automatic Gain Switching Reference
Pn125 Width 1 to 250 Unit 7 Newly added
P07 POSIIUOH C*(l)ntrol Function 0000 to 1111 _ 0000 The setting on 2nd digit is
Switches added.
PG Dividing Ratio
. Pn212 (For 17-bit or more) 16 to 1073741824 pulse 2048 Nery added
Position 1 and 2
Related :
Parameters | Pn217 Re?fer.ence Pulse Input Multi- 1 to 99 X1 1 Newly added
plication
Reference Pulse Multiplica-
Pn218 tion Range Switching Func- 0000 to 0001 - 0000 Newly added
tion "1
Speed
Related Pn309 Reserved (Do not change.) 0to 500 min™! 60 Newly added
Parameters
Pn408 Torque Function Switches 0000 to 0101 - 0000*3 aT(lilcel:esdettmg on 2nd digit is
Torque Prdoa | | SeeeNoteh E ilter Q 50 to 400 x0.01 70 | Newly added
Related S 15 Noteh Fil
Parameters | Pn40B econd Stage Notch Filter 50 to 2000 Hz 2000 | Newly added
Frequency
Pnd0C Second Stage Notch Filter Q 50 to 400 %001 70 Newly added
Value
* The setting on 2nd digit is
PnS10 | Output Signal Selections 3 *! | 0000 t0 0333 - 0000 | &SR e
Pn513 Input Signal Selections 5 *! 0000 to 00FF - 0088 | Newly added
Lower limit is modified
PuS1A Position Error Level 0 t0 32767 Refer(?nce 0 from 1 to 0. o '
Sequence Between Motor and Load Unit Factory Setting is modi-
Related fied from 10 to 0.
Parameters 256
Pn51B Reserved (Do not change.) 1 to 32767 Reference 100 Newly added
Unit
Pn51C Reserved (Do not change.) 0 to 10000 min’! 450 Newly added
PuS1E Exce§s1ve Position Error 0 to 100 % 0 Newly added
Warning Level
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10.5 Additional and Improved Parameters

* 1. After changing these parameters, turn OFF the control power supply and then turn it ON again to enable the

new settings.

* 2. The upper limit differs depending on the resolution (number of bits) of the encoder connected to SERVOPACK.

Upper Limit: (2 numbers of encoder bits) / 4
When no encoder is connected, the value in the above list is the upper limit.
For further information on the restrictions, refer to 10.3.2 Improvement of Dividing Output Resolution.

The factory setting is 0001 for the models with 5 kW or more.
* 3. The factory setting is 0001 for the models with 5 kW or more.
Note: The specifications shown in shaded column are the modified items.

10.5.2 Switches

Parameter

Meaning

Pn10B n.00o0O0O

Automatic gain switching disabled (Factory setting)

n.O0100

Switches the gain according to the position reference condition only.

n.0200

Switches the gain according to the position error condition only.

n.O0300

Switches the gain according to the position reference and position error condition only.

Uses the parameter Pn201 (For 16-bit or less) as the dividing ratio (Factory setting).

Pn207 n.00o0O0O
n.O0100

Uses the parameter Pn212 (For 17-bit or more) as the dividing ratio.

Reference pulse input multiplication switching function: Disabled (Factory setting)

n.00000
n.O00O0O1

Reference pulse input multiplication switching function: Enabled

Second notch filter disabled.

Pn408 n.00o0O0O
n.O0100

Uses second notch filter.

10.5.3 Input Signal Selection

Parameter

Meaning

n.00000

ON when CN1-40 input signal is ON (L-level).

n.O0001

ON when CN1-41 input signal is ON (L-level).

n.000O2

ON when CN1-42 input signal is ON (L-level).

n.0000O3

ON when CN1-43 input signal is ON (L-level).

n.0000O4

ON when CN1-44 input signal is ON (L-level).

n.0000O5

ON when CN1-45 input signal is ON (L-level).

n.00O06

ON when CN1-46 input signal is ON (L-level).

n.0O00O0O7

Sets signal ON.

n.O00O08

Sets signal OFF. (Factory setting)

n.0O00O0O9

ON when CN1-40 input signal is OFF (H-level).

n.OO0OA

ON when CN1-41 input signal is OFF (H-level).

n.0O00O0OB

ON when CN1-42 input signal is OFF (H-level).

n.O00O0C

ON when CN1-43 input signal is OFF (H-level).

n.0O0O0OD

ON when CN1-44 input signal is OFF (H-level).

n.O00O0OE

ON when CN1-45 input signal is OFF (H-level).

n.O0O0OF

ON when CN1-46 input signal is OFF (H-level).

* After changing the setting, turn OFF the power and ON again to enable the new setting.

Upgraded Versions
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10.5.4 Output Signal Selection

10.5.4 Output Signal Selection

Parameter

Meaning

n.Jo0O0 Disabled (The /PSELA signal is not used.)

n.O0100 Outputs the /PSELA signal from the CN1-25, CN1-26 output terminal.

n.0200 Outputs the /PSELA signal from the CN1-27, CN1-28 output terminal.

n.O300 Outputs the /PSELA signal from the CN1-29, CN1-30 output terminal.

For the factory settings, the pins CN1-25 to CN1-30 are allocated for other output signals. If multiple signals are allocated
to the same output terminal, signals are output with OR logic. To enable only the /PSELA output signal, allocate the other
signals to other output terminals or disable the other signals.

Refer to 7.3.3 Output Circuit Signal Allocation for the allocation of output signals.

Note: After changing the setting, turn OFF the power and ON again to enable the new setting.

10.5.5 Utility Functions

Parameter
No.

Contents of Display

FnO11

Servomotor model is added. 33: SGMCs-00D

FOOENE

O0O: No modification in voltage designation

EE: Servomotor models
32: SGMCSs-O00cC

34: SGMCS-0O00OB
35: SGMCS-OOE
36: SGMCS-O0OL
37: SGMCS-O00OM
38: SGMCS-OON

Encoder model is added. 01: Multiturn data absolute

EOOENE

O0O: Encoder models
00: Incremental

02: Single-turn data absolute

H B No modification in encoder resolution des-
ignation

Note: Refer to 10.3.1 (1) Applicable Motors and 10.4.2 Adaptation to Single-turn Data Absolute Encoder for
details.
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10.5 Additional and Improved Parameters

10.5.6 Troubleshooting

In this section, explain the alarms and warnings that have been added and also the alarms and warnings whose
conditions for detection have been modified.

(1) Alarm Display Table

Alarm Code Output Servo
Alarm Alarm Name Meaning Alarm Alarm
Display Reset | ALO1 | ALO2 | ALO3 | (ALM
Output)
Dividing Ratio The setting of dividing ratio (Pn212) is not
Setting Error acceptable (out of fixed increments), or N/A
exceeds the value for the connected, encoder
resolution.
Encoder Model | The mounted serial encoder is not supported N/A H
Unmatched by X-1I series SERVOPACK.
Current The current sensor is faulty, the servomotor H H H
Detection Error | is disconnected, or the Servo ON command | Avail-
was input while the servomotor was operat- able
ing.
Servomotor The power is not supplied to the servomotor Avail-
Disconnection through the SERVOPACK received the able L
Alarm Servo ON command.
(2) Warning Display
i Warning Code Output
Wgrnlng Warning Name Meaning 9 P
Display ALO1 [ ALO2 | ALO3
Excessive Position Error The position errors exceed the setting in -
Warning Pn51E.

(3) Troubleshooting for Alarm and Warning Displays

(a) Alarm List

Alarm

. Alarm Name
Display

Situation at Alarm
Occurrence

Cause

Corrective Actions

Dividing
Ratio Setting
Error

Occurred when the
control power sup-
ply was turned
ON.

The setting of dividing ratio
(Pn212) is not acceptable (out of
fixed increments), or exceeds the
value for the connected encoder
resolution.

Correct the setting of Pn212, and
turn OFF the control power and
turn it ON again.

The SERVOPACK EEPROM
and the related circuit are faulty.

Replace the SERVOPACK.

Encoder
Model
Unmatched

Occurred when the
control power sup-
ply was turned
ON.

The connected serial encoder is
not supported by SGDM SER-
VOPACK.

Replace the servomotor with
SGDM SERVOPACK supported
model.

A SERVOPACK board fault
occurred.

Replace the SERVOPACK.

Upgraded Versions
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10.5.6 Troubleshooting

10-22

(Cont'd)

Alarm Alarm Name Situation at Alarm Cause Corrective Actions
Display Occurrence
Current Occurred when the | The current sensor is faulty. Replace the SERVOPACK.
Detection control power sup-
Error ply was turned
ON.
Occurred when the | The current sensor is faulty. Replace the SERVOPACK.
servo was ON. The servomotor is disconnected. | Correct the servomotor wiring.
Occurred during The current sensor is faulty. Replace the SERVOPACK.
normal operation. [ The Servo ON command was Check to be sure the servomotor
input while the servomotor was | has stopped, and then input the
operating. Servo ON command.
The servomotor was discon- Correct the servomotor wiring.
nected.
Servomotor | Occurred when the | A SERVOPACK board fault Replace the SERVOPACK.
Disconnec- control power sup- | occurred.
tion Alarm ply was turned
The poweris | ON.
not supplied Occurred when the | A SERVOPACK board fault Replace the SERVOPACK.

PACK

to the servo-
motor though
the SERVO-

received the
Servo ON
command.

servo was ON.

occurred.

The Servomotor was disconnect.

Correct the servomotor wiring.

(b) Warning List

Warning

Warning
Display Name

Situation at
Warning
Occurrence

Cause

Corrective Actions

A.dO

Excessive
Position Error
Warning:
Warning for
the alarm

Occurred at the
servomotor high-
speed rotation.

The contact in the servomotor U,
V, and W wirings is faulty.

Correct the servomotor wiring.

Correct the encoder wiring.

A SERVOPACK board fault
occurred.

Replace the SERVOPACK.

(In servo ON
status, the
position error

The servomotor
did not run with
position reference
input.

The contact in the servomotor U,
V, and W wirings is faulty.

Correct the servomotor wiring.

A SERVOPACK board fault
occurred.

Replace the SERVOPACK.

pulses exceed
the excessive
position error
warning level
set in the
parameter
PnS1E.)

Normal move-
ment, but occurred
with a long dis-
tance reference
input.

The SERVOPACK gain adjust-
ment is improper.

Increase the speed loop gain
(Pn100) and position loop gain
(Pn102).

The position reference pulse fre-
quency is too high.

Adjust slowly the position refer-
ence pulse frequency.

Apply the smoothing function
(Pn204 or Pn205).

Correct the electronic gear ratio
(Pn202, Pn203).

Setting of the position error
pulse over flow warning level
(Pn51E) is incorrect.

Set the parameter Pn51E to proper
value.

The servomotor specifications
do not meet the load conditions
such as torque and moment of
inertia.

Reconsider and correct the load
and servomotor capacity.
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11 Inspection, Maintenance, and Troubleshooting

11.1.1 Alarm Display Table

11.1 Troubleshooting
11.1.1 Alarm Display Table

The relation between alarm displays and alarm code outputs is shown in Table 11.1.

If an alarm occurs, the servomotor can be stopped by doing either of the following operations.

* DB STOP: Stops the servomotor immediately using the dynamic brake.

* COAST TO A STOP: Stops naturally, with no brake, by using the friction resistance of the motor in oper-

ation.

Table 11.1 Alarm Displays and Outputs

Alarm
Display

Alarm Code Output Servo
Alarm Name Meanin Alarm Alarm
9 Reset | ALO1 | ALO2 | ALO3 | (ALM)
Output
Parameter Breakdown EEPROM data of SERVOPACK is N/A
abnormal.
Main Circuit Encoder Error Detection data f cuit i
etection data for power circuit is .
(Not detected for the SERVOPACKs | - °" ) P Available
with the capacity of 6.0 kW or more.) '
Parameter Setting Error The parameter. setting is outside the N/A
allowable setting range.
i H H H H
Combination Error SERVOPACK and servomotor capaci Available
ties do not match each other.
The setting of dividing ratio (Pn212) is
vidi o Setti - not acceptable (out of fixed incre- N/A
Dividing Ratio Setting Error ments), or exceeds the value for the
connected, encoder resolution.
Encoder Model hed ! The mounted serial encoder is not sup- N/A
ncoder Model Unmatche ported by 3-1I series SERVOPACK.
An overcurrent flowed through the
. IGBT.
Overcurrent or Heat Sink Overheated ) N/A L H H H
Heat sink of SERVOPACK was over-
heated.
Regeneration Error Detected Re'gener'atlve transistor or regenerative Available
resistor is faulty.
. Regenerative energy exceeds regener- .
Availabl
Regenerative Overload ative resistor capacity. varanie L L H H
Main Circuit Power The power supply to the main circuit '
.. does not match the parameter Pn001 Available
Supply Wiring Error .
setting.
Overvoltage ) ?allln circuit DC voltage is excessively Available
Nllg' = DC vol i ivel i H k H
* ain circuit DC voltage is excessive .
Undervoltage ) & Y| Available
ow.
Overspeed The motor speed is excessively high. Available L H L H
The motor was operating for several
Overload: High Load seconds to several tens of secgnds Available
under a torque largely exceeding rat-
ings.
The motor was operating continuously
Overload: Low Load under a torque largely exceeding rat- Available
ings. L L L H
When the dynamic brake was applied,
Dynamic Brake Overload rotational energy exceeded the capac- | Available
ity of dynamic brake resistor.
Overload of Surge The main circuit power was frequently Available
Current Limit Resistor turned ON and OFF.
Heat Sink Overheated The heat sink of SERVOPACK over- Available

heated.




11.1 Troubleshooting

Table 11.1 Alarm Displays and Outputs (Cont'd)

Alarm
Display

oo

oo

Alarm Code Output Servo
Alarm Name Meanin Alarm Alarm
9 Reset | ALO1 | ALO2 | ALO3 | (ALM)
Output
All the power supplies for the absolute
Encoder Backup Error encoder have failed and position data N/A
was cleared.
Encoder Checksum Error The chec}(sum results of encoder N/A
memory is abnormal.
Absolute Encoder Battery Error Backup battery voltage for the abso- Available
lute encoder has dropped.
Encoder Data Error Data in the encoder is abnormal. N/A
The encoder was rotating at high
N/A
Encoder Overspeed speed when the power was turned ON.
Encoder Overheated The ipternal temperature of encoder is N/A H H H H
too high.
Reference Speed Input Read Error The A/D converter for reference speed Available
input is faulty.
Reference Torque Input Read Error The A/].) conv erter for reference Available
torque input is faulty.
The current sensor is faulty, the servo-
C . - motor is disconnected, or the Servo Available
urrent Detection Error ON command was input while the ser-
vomotor was operating.
A system error occurred in the SER-
N/A
System Alarm VOPACK.
Servo Overrun Detected The servomotor ran out of control. Available
Absolute Encoder Clear Error and The multiturn for the absolute encoder N/A
Multiturn Limit Setting Error was not properly cleared or set.
L Communications between SERVO-
N/A
Encoder Communications Error PACK and encoder is not possible. L H L H
Encoder Parameter Error Encoder parameters are faulty. N/A
Encoder Echoback Error Contents. of communications with N/A
encoder is incorrect.
. o Different multiturn limits have been
N/A
Multiturn Limit Disagreement set in the encoder and SERVOPACK.
Position Error Pulse Overflow Position error pulse exceeded parame- Available L L H H
ter (Pn505).
Power Line Open Phase Onc.s phase is not connected in the Available H L H H
main power supply.
The servomotor will not operate, or
the power is not being supplied to the
Servomotor Disconnection Alarm *! | servomotor, though the Servo ON Available H L H H
command was input and the command
to the SERVOPACK was valid.
- Digital operator (JUSP-OP02A-2) N/A
"ll?rlagl:[si‘ili(s)sii)ft](i)iror fails to communicate with SERVO- A Not decided
PACK (e.g., CPU error).
Not an error Normal operation status - H | H | H | L

* 1. Occurred when only the software version number is later than 32.
* 2. For the SERVOPACK with a capacity of 6.0 kW or more, alarm A.40 indicates detecting excessively high/low

voltage in the main circuit.

Inspection, Maintenance, and Troubleshooting
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11.1.2 Warning Display

11.1.2 Warning Display

The relation between warning displays and warning code outputs is shown in table 11.2.

Table 11.2 Warning Displays and Outputs

Warning
Display

Warning Code Output

Warning Name Meaning
ALO1 | ALO2 | ALO3
Excessive Position Error . L.
o The position errors exceed the setting in Pn51E. L H H
Warning
This warning occurs before the overload alarms (A.71 or
Overload A.72) occur. If the warning is ignored and operation con- L H H
tinues, an overload alarm may occur.
This warning occurs before the regenerative overload
Regenerative Overload alarm (A.32) occurs. If the warning is ignored and opera- H L H
tion continues, a regenerative overload alarm may occur.
This warning occurs when the absolute encoder battery
Absolute Encoder Battery voltage is lowered. Ifthe warning is ignored and operation L L H

Voltage Lowered

continues, an overload alarm may occur.

* Qccurred when only the software version is 32 or later.
Note: Warning code is not output without setting Pn001 = n.1000 (Outputs both Alarm Codes and Warning

Codes.)
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11.1.3 Troubleshooting of Alarm and Warning

When an error occurs in servo drive, an alarm display such as A.C0O and CPFOO or warning display such as
A.900 appears on the panel operator. However, the display “A.--" is not an alarm. Refer to the following sec-
tions to identify the cause of an alarm and the action to be taken.

Contact your Yaskawa representative if the problem cannot be solved by the described corrective action.

(1) Alarm Display and Troubleshooting

Table 11.3 Alarm Display and Troubleshooting

Alarm
Display

Situation at Alarm

Alarm Name Occurrence Cause Corrective Actions
The control power supply ranged from 30 VAC to Correct the power supply, and set Fn005 to ini-
60 VAC. tialize the parameter.
The power supply was turned OFF while changing
g?g:ﬂ;‘zte; the parameter setting. Set Fn00S5 to initialize the parameter and input
W Occurred when the | The power supply was turned OFF while an alarm | the parameter again.
(The EEPROM

data storing the
parameter is

control power sup-
ply was turned ON.

was being written.

The number of times that parameters were written
exceeded the limit. For example, the parameter was

Replace the SERVOPACK.

incorrect.) changed every scan through the host controller. (Recheck the parameter writing method.)
The SERVOPACK EEPROM and the related circuit Replace the SERVOPACK.
are faulty.

Main Circuit The control power supply ranged from 30 VAC to

Encoder Error
(Not detected for

Occurred when the
control power sup-

60 VAC.

Correct the power supply.

the SERVO-

PACK with the | P 2 WM ON 1 b VOPACK fault d Replace the SERVOPACK
' or during operation ault occurred. eplace the .

capacity of 6.0

kW or more)

Parameter The incorrect parameter was being loaded. (The

Setting Error
(The parameter
setting was out of
the allowable set-
ting range.)

Occurred when the
control power sup-
ply was turned ON.

incorrect value was rejected as an error at the digital
operator.)

Set Fn00S to initialize the parameter.

The SERVOPACK EEPROM and the related circuit
are faulty.

Replace the SERVOPACK.

The SERVOPACK and servomotor capacities do

Combination not correspond to each other.
Error Servomotor capacity / SERVOPACK capacity < 1/4 Select the proper coml}allnanon of SERVOPACK
(The SERVO- Occurred when the . . and servomotor capacities.
or servomotor capacity / SERVOPACK capacity =
PACK and servo- | control power sup- 4
motor capacities | ply was turned ON. - PE————, Toris ]
do not corre- T etparametert at is written in the encoder is incor- Replace the servomotor (encoder).
spond.) rect.
A SERVOPACK board fault occurred. Replace the SERVOPACK.
At Pn207.2=1, the setting of dividing ratio (Pn212)
is not acceptable (out of fixed increments), or Correct the setting of Pn212, and turn OFF the
Dividing Ratio Occurred when the exceeds the value for the connected encoder resolu- | control power and turn it ON again.

Setting Error

control power sup-
ply was turned ON.

tion.

The SERVOPACK EEPROM and the related circuit
are faulty.

Replace the SERVOPACK.

Encoder Model
Unmatched

Occurred when the
control power sup-
ply was turned ON.

The connected serial encoder is not supported by
SGDM SERVOPACK.

Replace the servomotor with SGDM SERVO-
PACK supported model.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

Inspection, Maintenance, and Troubleshooting
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11.1.3 Troubleshooting of Alarm and Warning

Table 11.3 Alarm Display and Troubleshooting (Cont'd)

Alarm
Display

11-6

Situation at Alarm

Alarm Name Occurrence Cause Corrective Actions
Th 1 larm h: t i FF
¢ overload alarm as been reset by turning O Change the method to reset the alarm.
Occurred when the the power too many times.
control power sup- | The connection is faulty between the SERVOPACK
ply was turned ON. | board and the thermostat switch. Replace the SERVOPACK.
The SERVOPACK board fault occurred.
The connection between grounding and U, V, or W
is incorrect. Check and then correct the wiring.
The grounding line has contact with other terminals.
A short circuit occurred between the grounding and
U, V, or W of the servomotor cable. Repair or replace the servomotor main circuit
A short circuit occurred between phases U, V, and | cable.
W of the servomotor.
The wiring of the regenerative resistor is incorrect. | Check and then correct the wiring.
A short circuit occurred between the grounding and
U, V, or W of the SERVOPACK.
Overcurrent Replace the SERVOPACK.
(An overcurrent A SERVOPACK fault occurred (current feedback
flowed through Occurred when the circuit, power transistor or board fault).
the IGBT) or main circuit power | A short circuit occurred between the grounding and
; U, V, W of the servomotor.
Heat Sink Over- | supply was turned — Replace the servomotor.
heated ON or when an A short circuit occurred between phases U, V, and
overcurrent W of the servomotor.
occurred while the The dynamic brake was activated too frequently, so | Replace the SERVOPACK, and reduce the DB
serV(?motor was a DB overload alarm occurred. operation frequency.
running. -
Thy load alarm has b t by turning OFF
¢ overioad a7arim has been feset by turming © Change the method to reset the alarm.
the power too many times.
The excessive change was given to the position/ Recheck the reference value.
speed reference.
Th 1 ti th . . ..
¢ over ‘oad or.rege’nera Ve power exceeds the Reconsider the load and operation conditions.
regenerative resistor’s capacity.
The direction or the distance of the SERVOPACK
to other devices is incorrect. The surrounding air temperature for the SERVO-
Heat radiation of the panel or heat around the panel | PACK must be 55°C or less.
occurred.
A SERVOPACK fan fault occurred.
Replace the SERVOPACK.
A SERVOPACK fault occurred.
Occurred when the
control power sup- | A SERVOPACK board fault occurred. Replace the SERVOPACK.
ply was turned ON.
An external regenerative resistor is not connected . .
Connect an external regenerative resistor.
for a servomotor of 6.0 kW or more.
Pn600 is set to a value other than 0 for a servomotor | Connect an external regenerative resistor, or set
of 400 W or less, and an external regenerative resis- | Pn600 to 0 if an external regenerative resistor is
Occurred when the | o1 i not connected. not connected.
Regeneration ;taml 013:51 tﬁfrzzr Check for incorrect wiring or a disconnected wire in | Correct the wiring for the external regenerative
Error Detected Olsp ¥ the regenerative resistor. resistor.
(Detected only :
A SERVOPACK fault occurred, such as regenera-
. . ’ Replace the SERVOPACK.
:v}:]n the p ower tive transistor or a voltage sensor fault. eplace the S OPAC
o the main

circuit is ON.)

The jumper between B2 and B3 is removed for a
servomotor of 500 W or more, and 5.0 kW or less.

Correct the wiring.

Occurred during
normal operation.

Check for incorrect wiring and disconnection of the
regenerative resistor.

Correct the wiring for the external regenerative
resistor.

The regenerative resistor is disconnected, so the
regenerative energy became excessive.

Replace the regenerative resistor or replace the
SERVOPACK. Reconsider the load and opera-
tion conditions.

A SERVOPACK fault, such as regenerative transis-
tor and voltage sensor fault, occurred.

Replace the SERVOPACK.
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Table 11.3 Alarm Display and Troubleshooting (Cont'd)

Alarm Name

Situation at Alarm
Occurrence

Cause

Corrective Actions

Regenerative
Overload
(Detected only
when the power
to the main circuit
is ON.)

Occurred when the
control power sup-
ply was turned ON.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

Occurred when the
main circuit power
supply was turned

ON.

The power supply voltage is 270 V or more.

Correct the input voltage.

Occurred during
normal operation
(large increase of
regenerative resistor
temperature).

The regenerative energy is excessive.

The regenerating state continued.

Select a proper regenerative resistance capacity,
or reconsider the load and operation conditions.

Occurred during
normal operation
(small increase of
regenerative resistor
temperature).

The setting of parameter Pn600 is smaller than the
external regenerative resistor’s capacity.

Correct the set value of parameter Pn600.

A SERVOPACK fault occurred.

Replace the SERVOPACK.

Occurred at servo-
motor deceleration.

The regenerative energy is excessive.

Select a proper regenerative resistance capacity,
or reconsider the load and operation conditions.

Main Circuit
Wiring Error
(Detected only
when the power
to the main circuit
is ON.)

Occurred when the
control power sup-
ply was turned ON.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

Occurred when the
main circuit power
supply was turned

ON.

In the DC power input mode, AC power is supplied
through L1 and L2 or L1, L2, and L3.

In the AC power input mode, DC power is supplied
through @1 and © terminals.

For AC power input, Pn001.2=0.
For DC power input, Pn001.2=1.

Pn600 is set to 0 if the regenerative resistance is dis-
connected.

Set Pn600 to 0.

Overvoltage
(Detected when
the
SERVOPACK’s
main circuit DC
voltage is 240 V
(100 V class)/420
V (200 V class)
or more.)
(Detected only
when the power
to the main circuit
is ON.)

Occurred when the
control power sup-
ply was turned ON.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

Occurred when the
main circuit power
supply was turned

ON.

The AC power voltage is too high.

The AC power voltage must be within the speci-
fied range.

A SERVOPACK fault occurred.

Replace the SERVOPACK.

Occurred during
normal operation.

Check the AC power voltage (check if there is no
excessive voltage change.)

The AC power voltage must be within the speci-
fied range.

The motor speed is high and load moment of inertia
is excessive, resulting in insufficient regenerative
capacity.

Reconsider the load and operation conditions.
Check the load moment of inertia and minus load
specifications.

A SERVOPACK fault occurred.

Replace the SERVOPACK.

Occurred at servo-
motor deceleration.

The motor speed is high, and the load moment of
inertia is excessive.

Reconsider the load and operation conditions.

Undervoltage
(Detected when
the
SERVOPACK’s
main circuit DC
voltage is 85 V
(100 V class)/170
V (200 V class)
or less.)
(Detected only
when the power
to the main circuit
is ON.)

Occurred when the
control power sup-
ply was turned ON.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

Occurred when the
main circuit power
supply was turned

ON.

The AC power supply voltage is low.

The AC power supply voltage must be within the
specified range.

The fuse of the SERVOPACK is blown out.

Replace the SERVOPACK.

The inrush current limit resistor is disconnected,
resulting in an abnormal power supply voltage or in
an overload of the inrush current limit resistor.

Replace the SERVOPACK. Check the power
supply voltage, and reduce the number of times
that the main circuit is turned ON or OFF.)

A SERVOPACK fault occurred.

Replace the SERVOPACK.

Occurred during
normal operation.

The AC power supply voltage was lowered, and
large voltage drop occurred.

The AC power supply voltage must be within the
specified range.

A temporary power failure occurred.

Clear and reset the alarm, and restart the opera-
tion.

The servomotor main circuit cable is short-cir-
cuited.

Repair or replace the servomotor main circuit
cable.

The servomotor is short-circuited.

Replace the servomotor.

A SERVOPACK fault occurred.

Replace the SERVOPACK.

Inspection, Maintenance, and Troubleshooting
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11.1.3 Troubleshooting of Alarm and Warning

Table 11.3 Alarm Display and Troubleshooting (Cont'd)

Alarm
Display

Situation at Alarm

Alarm Name Cause Corrective Actions
Occurrence
Occurred when the
control power sup- | A SERVOPACK board fault occurred. Replace the SERVOPACK.
ply was turned ON.
The order of phases U, V, and W in the servomotor Correct the servomotor wirin
Overspeed wiring is incorrect. &
(}]l)e;ectfl;i V‘I(hen Occurred when The encoder wiring is incorrect. Correct the encoder wiring.
the feedbac
. . | servo was ON. Malfunction occurred due to noise interference in Take measures against noise for the encoder wir-
speed is the maxi- .. .
the encoder wiring. ing.
mum motor speed
x 1.2 or more for A SERVOPACK fault occurred. Replace the SERVOPACK.
the SGMGH ser- The order of phases U, V, and W in the servomotor

vomotor, and x
1.1 or more for
the other servo-

Occurred when the
servomotor started

wiring is incorrect.

Correct the servomotor wiring.

The encoder wiring is incorrect.

Correct the encoder wiring.

Malfunction occurred due to noise interference in

Take measures against noise for the encoder wir-

motors.) running or in a the encoder wiring. ing.
high-speed rotation. | The position or speed reference input is too large. Reduce the reference value.
The setting of the reference input gain is incorrect. | Correct the reference input gain setting.
A SERVOPACK board fault occurred. Replace the SERVOPACK.
Occurred when the
control power sup- | A SERVOPACK board fault occurred. Replace the SERVOPACK.
ply was turned ON.
The servomotor wiring is incorrect or the connec- .
. Correct the servomotor wiring.
tion is faulty.
Occurred when the . —
The encoder wiring is incorrect or the connection is ..
servo was ON. Correct the encoder wiring.
faulty.
Overload A SERVOPACK fault occurred. Replace the SERVOPACK.

A.71: Instanta-
neous Peak Load
A.72: Continu-
ous Peak Load

Occurred when the
servomotor did not
run by the refer-
ence input.

The servomotor wiring is incorrect or the connec-
tion is faulty.

Correct the servomotor wiring.

The encoder wiring is incorrect or the connection is
faulty.

Correct the encoder wiring.

The starting torque exceeds the maximum torque.

Reconsider the load and operation conditions, or
reconsider the servomotor capacity.

A SERVOPACK fault occurred.

Replace the SERVOPACK.

Occurred during
normal operation.

The actual torque exceeds the rated torque or the
starting torque largely exceeds the rated torque.

Reconsider the load and operation conditions, or
reconsider the servomotor capacity.

Temperature in the SERVOPACK panel is high.

Reduce the in-panel temperature to 55°C or less.

A SERVOPACK fault occurred.

Replace the SERVOPACK.

Dynamic Brake

Occurred when the
control power sup-
ply was turned ON.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

Occurred when the
servomotor was
running and in a sta-
tus other than servo

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

Overload OFF.
®Reduce the motor speed,
Ocourred when the |y, rotating energy at a DB stop exceeds the DB ®@Reduce the load moment of inertia, or
servomotor was . . .
. resistance capacity. ®Reduce the number of times of the DB stop
running in servo .
OFF status. operation.
A SERVOPACK fault occurred. Replace the SERVOPACK.
Occurred when the
Overload of

Surge Current
Limit Resistor
(Detected when
the number of
times that the
main circuit’s
power is turned
ON or OFF more
than 10 times/2
seconds.)

control power sup-
ply was turned ON.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

Occurred during
operations other
than the turning
ON/OFF of the
main circuit.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

Occurred at the
main circuit power
supply ON/OFF
operation.

The surge current limit resistor operation frequency
at the main circuit power supply ON/OF operation
exceeds the allowable range.

Reduce the number of times that main circuit’s
power supply can be turned ON/OFF to 5 times/
min. or less.

A SERVOPACK fault occurred.

Replace the SERVOPACK.
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Table 11.3 Alarm Display and Troubleshooting (Cont'd)

Alarm
Display

Situation at Alarm

Alarm Name Cause Corrective Actions
Occurrence
Occurred when the | A SERVOPACK fault occurred. Replace the SERVOPACK.
. control power sup- i
Heat Sink Over- 1 P; ; OI;\I The overload alarm hgs been reset by turning OFF Change the method to reset the alarm.
heated ply was turne - | the power too many times.

(Detected when
the heat sink tem-
perature exceeds
100°C.)

Occurred when the
main circuit power
supply was turned
ON or while the ser-
vomotor was run-
ning.

The load exceeds the rated load.

Reconsider the load and operation conditions, or
reconsider the servomotor capacity.

The SERVOPACK surrounding air temperature
exceeds 55°C.

The surrounding air temperature must be 55°C or
less.

A SERVOPACK fault occurred.

Replace the SERVOPACK.

Encoder
Backup Error
(Detected on the
encoder side.)
(Only when an
absolute encoder
is connected.)

Occurred when the
control power sup-
ply was turned ON.
(Setting:
Pn002.2=1)

A SERVOPACK board fault occurred when an
absolute encoder is used with the setting for incre-
mental encoder.

Replace the SERVOPACK.

Occurred when the
control power sup-
ply was turned ON
using an absolute
encoder. (Setting:
Pn002.2=0)

Alarm occurred when the power to the absolute
encoder was initially turned ON.

Set up the encoder.

The encoder cable had been disconnected once.

First confirm the connection and set up the
encoder.

The power from both the PG power supply (+5 V)
and the battery power supply from the SERVO-
PACK is not being supplied.

Replace the battery or take similar measures to
supply power to the encoder, and set up the
encoder.

An absolute encoder fault occurred.

If the alarm cannot be reset by setting up the
encoder again, replace the encoder.

A SERVOPACK fault occurred.

Replace the SERVOPACK.

Encoder Check-
sum Error
(Detected on the
encoder side.)

Occurred when the
control power sup-
ply was turned ON
or during an opera-
tion.

A fault occurred in the encoder and was detected by
encoder self-diagnosis.

Set up the encoder. If this alarm occurs fre-
quently, replace the servomotor.

A SERVOPACK fault occurred.

Replace the SERVOPACK.

Occurred when the
SEN signal turned
ON.

A fault occurred in the encoder and was detected by
encoder self-diagnosis.

Set up the encoder. If this alarm occurs fre-
quently, replace the servomotor.

Absolute
Encoder
Battery Error
(Detected when
the battery volt-
age is lower than
the specified
value2to4s
after the control
power supply is
turned ON.)
(Only when an
absolute encoder
is connected.)

When the control
power supply was
turned ON.
(Setting:
Pn002.2=1)

When the absolute encoder was used as an incre-
mental, a SERVOPACK board fault occurred.

Replace the SERVOPACK.

When the control
power supply was
turned ON using an
absolute encoder.
(Setting:
Pn002.2=0)

The battery connection is incorrect.

Reconnect the battery.

The battery voltage is lower than the specified value
2.7V.

Replace the battery, and then turn ON the power
to the encoder.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

Encoder Data
Error

(Detected on the
encoder side.)

Occurred when the
control power sup-
ply was turned ON.

A malfunction occurred in the encoder.

Turn the encoder power supply OFF and then
ON again. If this alarm occurs frequently,
replace the servomotor.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

Occurred during
normal operation.

A malfunction occurred in the encoder due to exter-
nal noise.

Correct the wiring around the encoder by sepa-
rating the encoder cable from the power line, or
by checking the grounding and other wiring.)

An encoder fault occurred.

If this alarm occurs frequently, replace the servo-
motor.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

Encoder Over-
speed
(Detected when
the encoder
power supply was
turned ON.)
(Detected on the
encoder side.)

Occurred when the
control power sup-
ply was turned ON.

When the encoder power supply turns ON and the
SEN signal is ON when using an absolute encoder,

1

the servomotor runs at 200 min™ or more.

Turn ON the encoder power supply when the ser-

vomotor runs at a speed less than 200 min’!.

An encoder fault occurred.

Replace the servomotor.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

Occurred during
normal operation.

An encoder fault occurred.

Replace the servomotor.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

Inspection, Maintenance, and Troubleshooting
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11.1.3 Troubleshooting of Alarm and Warning

Table 11.3 Alarm Display and Troubleshooting (Cont'd)

11-10

Alarm
Display

Situation at Alarm

Alarm Name Cause Corrective Actions
Occurrence
Occurred when the | An encoder fault occurred. Replace the servomotor.
control power sup-
Encoder | P 4 O?\I A SERVOPACK board fault occurred. Replace the SERVOPACK.
Overheated ply was turned ON.
(Only when an The surrounding air temperature around the servo- | The surrounding air temperature must be 40°C or

absolute encoder
is connected.)
(Detected on the
encoder side.)

Occurred during
normal operation.

motor is too high.

less.

The servomotor load is greater than the rated load.

The servomotor load must be within the specified
range.

An encoder fault occurred.

Replace the servomotor.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

Reference
Speed Input
Read Error
(Detected when
the Servo is ON.)

Occurred when the
control power sup-
ply was turned ON.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

Occurred during
normal operation.

A malfunction occurred in reading section of the
speed reference input.

Clear and reset the alarm and restart the opera-
tion.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

Reference
Torque Input
Read Error
(Detected when
the servo is ON.)

Occurred when the
control power sup-
ply was turned ON.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

A malfunction occurred in the reading section of the
torque reference input.

Clear and reset the alarm and restart the opera-
tion.

Occurred during
normal operation.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

Current Detec-
tion Error

Occurred when the
control power sup-
ply was turned ON.

The current sensor is faulty.

Replace the SERVOPACK.

Occurred when the
servo was ON.

The current sensor is faulty.

Replace the SERVOPACK.

The Servo ON command was input while the
servomotor was operating.

Check to be sure the servomotor has stopped,
and then input the Servo ON command.

The servomotor is disconnected.

Correct the servomotor wiring.

Occurred during
normal operation.

The current sensor is faulty.

Replace the SERVOPACK.

The servomotor was disconnected.

Correct the servomotor wiring.

System Alarm
(Program error)

* Software oper-
ation time
exceeded

* Stack overflow

* Micro program
error

Occurred when the
control power sup-
ply was turned ON.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

Occurred during
normal operation.

A program is incorrect.

Replace the SERVOPACK. (Contact your
Yaskawa representative.)

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

Servo Overrun
Detected
(Detected when
the servo is ON.)

Occurred when the
control power sup-
ply was turned ON.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

Occurred when the
servo was ON or a

reference was input.

The order of phase U, V, and W in the servomotor
wiring is incorrect.

Correct the servomotor wiring.

An encoder fault occurred.

Replace the servomotor.

A SERVOPACK fault occurred.

Replace the SERVOPACK.

Absolute
Encoder Clear
Error and Multi-
turn Limit Set-
ting Error

Occurred when the
control power sup-
ply was turned ON.

An encoder fault occurred.

Replace the servomotor.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

Occurred when an
encoder alarm was
cleared and reset.

An encoder fault occurred.

Replace the servomotor.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.
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Table 11.3 Alarm Display and Troubleshooting (Cont'd)

Alarm
Display

Situation at Alarm

Alarm Name Cause Corrective Actions
Occurrence
The encoder wiring and the contact are incorrect. Correct the encoder wiring.
Noise interf dd . Use tinned annealed copper twisted-pair or
oise interference PCCU?G ue to incorrect twisted-pair shielded wire with a core of at least
encoder cable specifications. 5
0.12 mm~.
Noise interference occurred because the wiring dis- .. .
. The wiring distance must be 20 m max.
tance for the encoder cable is too long.
The noise interference occurred on the signal line
because the encoder cable is bent and the sheath is | Correct the encoder cable layout.
Occurred when the | damaged.
Encoder - - -
Communica control power sup- | The encoder cable is bundled with a high-current Correct the encoder cable layout so that no surge
. ; ly was turned ON | line or near a high-current line. is applied.
tions Error Py £ PP

or during operation.

The FG electrical potential varies because of the
influence from such machines on the servomotor
side as welders.

Ground the machine separately from PG side FG.

Noise interference occurred on the signal line from
the encoder.

Take a measure against noise for the encoder wir-
ing.

Excessive vibration and shocks were applied to the
encoder.

Reduce the machine vibration or mount the ser-
vomotor securely.

An encoder fault occurred.

Replace the servomotor.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

Encoder Param-
eter Error

Occurred when the
control power sup-
ply was turned ON.

An encoder fault occurred.

Replace the servomotor.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

Encoder Echo-
back Error

Occurred when the
control power sup-
ply was turned ON
or during operation.

The encoder wiring and contact are incorrect.

Correct the encoder wiring.

Noise interference occurred due to incorrect
encoder cable specifications.

Use tinned annealed copper twisted-pair or
twisted-pair shielded wire with a core of at least

0.12 mm?.

Noise interference occurred because the wiring dis-
tance for the encoder cable is too long.

The wiring distance must be 20 m max.

Noise interference occurred on the signal line,
because the encoder cable is bent and the sheath is
damaged.

Correct the encoder cable layout.

The encoder cable is bundled with a high-current
line or near a high-current line.

Correct the encoder cable layout so that no surge
is applied.

The FG electrical potential varies because of the
influence from such machines on the servomotor
side as welders.

Ground the machine separately from PG side FG.

Noise interference occurred on the signal line from
the encoder.

Take measures against noise for the encoder wir-
ing.

Excessive vibration and shocks to the encoder was
applied.

Reduce the machine vibration or mount the ser-
vomotor securely.

An encoder fault occurred.

Replace the servomotor.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

Multiturn Limit
Disagreement

Occurred when the
control power sup-
ply was turned ON.

The parameter settings for the SERVOPACK are
incorrect.

Correct the setting of Pn205 (0 to 65535).

The multiturn limit value for the encoder is not set
or was changed.

Execute Fn013 at the occurrence of alarm.

Occurred during
normal operation.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

Inspection, Maintenance, and Troubleshooting
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11 Inspection, Maintenance, and Troubleshooting

11.1.3 Troubleshooting of Alarm and Warning

Table 11.3 Alarm Display and Troubleshooting (Cont'd)

Alarm
Display

11-12

Alarm Name

Situation at Alarm
Occurrence

Cause

Corrective Actions

Position Error
Pulse Overflow
(In servo ON sta-
tus, the position
error pulses
exceed the over-
flow level set in
the parameter

Occurred when the
control power sup-
ply was turned ON.

The overflow level (Pn505) is incorrect.

Make the value set in the Pn505 to other than 0.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

Occurred at the ser-
vomotor high-speed
rotation.

The contact in the servomotor U, V, and W wirings
is faulty.

Correct the servomotor wiring.

Correct the encoder wiring.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

The servomotor did
not run with posi-
tion reference input.

Wirings of the servomotor U, V, and W are incor-
rect.

Correct the servomotor wiring.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

Normal movement,

The SERVOPACK gain adjustment is improper.

Increase the speed loop gain (Pn100) and posi-
tion loop gain (Pn102).

Adjust slowly the position reference pulse fre-

Pn505.) » ) ) quency.
but occurred with a | The position reference pulse frequency is too high. Apply the smoothing function,
long distance refer- - -
ence input. Correct the electronic gear ratio.
Setting of the overflow level (Pn505) is incorrect. Set the parameter Pn505 to proper value.
The servomotor specifications do not meet the load | Reconsider and correct the load and servomotor
conditions such as torque and moment of inertia. capacity.
Power Line Occurred when the
Open Phase control power sup- | A SERVOPACK fault occurred. Replace the SERVOPACK.
(In the main ply was turned ON.
power supply ON | Occurred when the | The three-phase power supply wiring is incorrect. Correct the power supply wiring.

status, the volt-
age stays low for
1 second or more
at one of the
phases R, S, and
T.)

main circuit power
supply was turned
ON.

The three-phase power supply is unbalanced.

Balance the power supply by changing phases.

A SERVOPACK fault occurred.

Replace the SERVOPACK.

Occurred when the

The contact in three-phase power supply wiring is
faulty.

Correct the power supply wiring.

Three-phase power supply is unbalanced.

Balance the power supply.

(Detected when servomotor was

the main circuit running.

power supply A SERVOPACK fault occurred. Replace the SERVOPACK.
turns ON.)

Servomotor Occurred when the

Disconnection
Alarm

(The servomotor
will not operate,
or the power is not
being supplied to
the servomotor,
though the Servo
ON command was
input and the com-
mand to the
SERVOPACK
was valid.)

control power sup-
ply was turned ON.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

Occurred when the
servo was ON.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

The Servomotor was disconnect.

Correct the servomotor wiring.

Digital Operator
Transmission

Error 1 *1

Digital Operator
Transmission

Error 2 *2

Occurred when the
power supply was
turned ON with dig-
ital operator con-
nected or

when connecting
digital operator with
the power supply
was turned ON.

The contact between the digital operator and the
SERVOPACK is faulty.

Insert securely the connector, or replace the
cable.

The external noise interference occurred to the digi-
tal operator or cable.
(The digital operator cable is near noise source.)

Do not lay the cable near noise source.

Install digital operator far from noise source.

A digital operator fault occurred.

Replace the digital operator.

A SERVOPACK fault occurred.

Replace the SERVOPACK.

* 1. This alarm occurs when the communications is still disabled five seconds after digital operator power supply is

ON, or when digital operator communications disabled status stays while an application module is connected.

* 2. This alarm occurs when digital operator received data error occurs consecutively five times, or when the state

that digital operator receives no data from SERVOPACK for one second or more occurs consecutively three

times.




11.1 Troubleshooting

(2) Warning Display and Troubleshooting
Table 11.4 Warning Display and Troubleshooting

Warning
Display

Warning Name

Situation at Warning
Occurrence

Cause

Corrective Actions

Excessive Posi-
tion Error Warn-
ing:

Warning for the
alarm A.dO

(In servo ON sta-
tus, the position
error pulses exceed
the excessive posi-
tion error warning
level set in the
parameter PnS1E.)

Occurred at the servo-
motor high-speed rota-
tion.

The contact in the servomotor U, V, and W wir-
ings is faulty.

Correct the servomotor wiring.

Correct the encoder wiring.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

The servomotor did not
run with position refer-
ence input.

The contact in the servomotor U, V, and W wir-
ings is faulty.

Correct the servomotor wiring.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

Normal movement, but
occurred with a long
distance reference
input.

The SERVOPACK gain adjustment is improper.

Increase the speed loop gain (Pn100) and
position loop gain (Pn102).

The position reference pulse frequency is too
high.

Adjust slowly the position reference
pulse frequency.

Apply the smoothing function (Pn204 or
Pn208).

Correct the electronic gear ratio (Pn202,
Pn203).

Setting of the position error pulse over flow warning
level (Pn5S1E) is incorrect.

Set the parameter Pn51E to proper value.

The servomotor specifications do not meet the
load conditions such as torque and moment of
inertia.

Reconsider and correct the load and ser-
vomotor capacity.

Overload:
Warning for the
alarms A71 and
A72

In either of the fol-
lowing cases:

1. 20% of the over-
load detection level
of A71

2.20% of the over-
load detection level
of A72.

Occurs when the servo
was ON.

Wiring is incorrect and the contact in servomotor
wiring is faulty.

Correct the servomotor wiring.

Wiring is incorrect and the contact in encoder
wiring is faulty.

Correct the encoder wiring.

A SERVOPACK fault occurred.

Replace the SERVOPACK.

The servomotor did not
run with a reference
input.

Servomotor wiring is incorrect and the contact is
faulty.

Correct the servomotor wiring.

Encoder wiring is incorrect and the contact is
faulty.

Correct the encoder wiring.

The starting torque exceeds the maximum torque.

Reconsider the load and operation condi-
tions. Or, check the servomotor capacity.

A SERVOPACK fault occurred.

Replace the SERVOPACK.

Occurred during nor-
mal operation.

The effective torque exceeds the rated torque.

Reconsider the load and operation condi-
tions. Or, check the servomotor capacity.

Temperature in the SERVOPACK panel is high.

Reduce the in-panel temperature to 55°C
or less.

A SERVOPACK fault occurred.

Replace the SERVOPACK.

Regenerative
Overload:
Warning for the
alarm A320

Occurred when the con-
trol power supply was
turned ON.

A SERVOPACK fault occurred.

Replace the SERVOPACK.

Occurred during nor-
mal operation
(Large increase of
regenerative resistor
temperature.)

Regenerative energy is excessive.

Regenerative status continues.

Check the regenerative resistor capacity,
or reconsider the load and operation con-
ditions.

Occurred during nor-
mal operation
(Small increase of
regenerative resistor
temperature).

The setting of parameter Pn600 is smaller than
the external regenerative resistor capacity.

Correct the setting of parameter Pn600.

A SERVOPACK fault occurred.

Replace the SERVOPACK.

Occurred at servomo-
tor deceleration.

Regenerative energy is excessive.

Check the regenerative resistor capacity,
or reconsider the load and operation con-

ditions.

Inspection, Maintenance, and Troubleshooting
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11 Inspection, Maintenance, and Troubleshooting

11.1.4 Troubleshooting for Malfunction without Alarm Display

Table 11.4 Warning Display and Troubleshooting (Cont'd)

Warning
Display

Warning Name

Situation at Warning
Occurrence

Cause

Corrective Actions

Absolute Encoder
Battery Warning
(The battery voltage
stays below the
specified value 4
seconds after the
control power sup-
ply was turned ON.)
(Only when an
absolute encoder is

Occurred when the con-
trol power supply was
turned ON

(Setting: Pn002.2=1).

A SERVOPACK board fault occurred. (The abso-

lute encoder is used in the incremental encoder
setting.)

Replace the SERVOPACK.

Occurred 4 seconds or
more after the control
power supply was
turned ON

(Setting: Pn002.2=0).
When an absolute

The battery connection is incorrect or faulty.

Connect correctly the battery.

The battery voltage is lower than the specified
value 2.7 V.

Replace the battery, and turn OFF the
encoder power supply and ON again.

A SERVOPACK board fault occurred.

Replace the SERVOPACK.

connected.)

encoder was used.

11.1.4 Troubleshooting for Malfunction without Alarm Display

The troubleshooting for the malfunctions that causes no alarm display is listed below.
Contact your Yaskawa representative if the problem cannot be solved by the described corrective actions.

Table 11.5 Troubleshooting for Malfunction without Alarm Display

Inspection Corrective Actions
Symptom Cause - -
: Turn OFF the servo system before executing operations.
The control power supply is not ON. Check V(.Jltage between control power sup- Correct the control power circuit.
ply terminals.
The main circuit power supply is not Chec-k the voltage between power supply S e
ON. terminals.
Wror}g wiring or disconnection of Check if the connector CN1 is properly Correct the connector CN1 connection.
/0 signal connector CN1 inserted and connected.
Servomotor or encoder wiring dis- Check the wiring. Connect the wiring.
connected.
Overloaded Run under no load. Reduce load or replace with larger capacity servomotor.
Speed/position references not input Check reference input pins. Input speed/position references correctly.
Setting for Pn50A to PnS0D “Input Check settings of parameters Pn50A to Correct the settings for Pn5S0A to PnS0D “Input Signal
Signal Selection” is incorrect. Pn50D. Selection.”
f;;(r)lier type differs from parameter Check incremental or absolute encoder. Set parameter Pn002.2 to the encoder type being used.
/S-ON input signal stays OFF. Check settings of parameters Pn50A.0 and Correct the parameter setting and turn ON /S-ON input
PnS0A.1. signal.
Servomotor CON — —
Does Not o input function setting is Check parameter Pn001.1. Set parameters to match the application.
Start incorrect.
SEN input is turned OFF. Check th? SEN signal input (when absolute Turn SEN input signal ON.
encoder is used).
.Reference pulse mode selection is Check the parameter setting for the refer- Correct setting of parameter Pn200.0.
incorrect. ence pulse mode.
Speed control: Speed reference input | Check V-REF and SG to confirm if the con- | Correct the control mode selection parameter, or the
is incorrect. trol method and the input are agreed. input.
Torque control: Torque reference Check V-REF and SG to confirm if the con- | Correct the control mode selection parameter, or the
input is incorrect. trol method and the input are agreed. input.
Position control: Reference pulse Check Pn200.0 reference pulse form or sign | Correct the control mode selection parameter, or the
input is incorrect. + pulse signal. input.
The error clear counter (CLR) input | Check CLR or /CLR input pins (CN1-14 Turn CLR or /CLR input signal OFF.
is turned ON. and -15).
The forward run prohibited (P-OT)
or reverse run prohibited (N-OT) Check P-OT or N-OT input signal. Turn P-OT or N-OT input signal ON.
input signal is turned OFF.
A SERVOPACK fault occurred. A SERVOPACK board fault occurred. Replace the SERVOPACK.
Servomotor Servomotor wiring is incorrect. Check the servomotor wiring. Correct the servomotor wiring.
Moves In-
stantaneous- o . -
ly, and then Encoder wiring is incorrect. Check the encoder wiring. Correct the encoder wiring.
Stops

11-14




11.1 Troubleshooting

Table 11.5 Troubleshooting for Malfunction without Alarm Display (Cont’d)

Inspection | Corrective Actions
Symptom Cause
: Turn OFF the servo system before executing operations.

Servomotor
Suddenly
Stops during An alarm occurred while alarm reset Check the alarm reset signal Remove the cause of alarm. Turn alarm reset signal
Operation signal (ALM-RST) was turned ON. ' (ALM-RST) from ON to OFF.
and will Not
Restart
Servomotor

Speed Unsta-
ble

Wiring connection to servomotor is
defective.

Check connection of power lead (phases U,
V, and W) and encoder connectors.

Tighten any loose terminals or connectors.

Speed control: Speed reference input
is incorrect.

Check V-REF and SG to confirm if the con-
trol method and the input are agreed.

Correct the control mode selection parameter, or the
input correctly.

Torque control: Torque reference

Check V-REF and SG to confirm if the con-

Correct the control mode selection parameter, or the

ge:\/?m?}\?_;h input is incorrect. trol method and the input are agreed. input correctly.
otates With-
. The SERVOPACK offset is adjusted i - .
out Refer- Speed reference offset is error. rec:l}sl VOPACK offset is adjusted incor Adjust the SERVOPACK offset correctly.
ence Input .
P Position control: Reference pulse Check Pn200.0 reference pulse form or sign | Correct the control mode selection parameter, or the
input is incorrect. + pulse signal. input correctly.
A SERVOPACK fault occurred. A SERVOPACK board fault occurred. Replace the SERVOPACK.
Improper parameter setting Check the setting of parameter Pn001.0. Correct the parameter setting.
DB (dynamic Check if excessive moment of inertia,
brake) Does DB resistor disconnected motor overspeed, or DB frequently acti- Replace the SERVOPACK, and reconsider the load.
Not Operate vated occurred.
DB drive circuit fault DB circuit parts are faulty. Replace the SERVOPACK.
Check if there are any loosen mounting T
SCIewWs.
Mounting not secured Check if there are misalignment of cou- . .
. Align the couplings.
plings.
Check if there are unbalanced couplings. Balance the couplings.
. . Check f¢ i d vibrati d the .
Defective bearings e(; Of HOISE anc VIDIAton afound te If any problems, contact your Yaskawa representative.
bearings.
Vibration source on the driven Any foreign matter, damages, or deforma- .
. . . . Contact the machine manufacturer.
machine tion on the machine movable section.
The specifications of input signal wires
Noise interf d . must be:
oise l_mer erence due EO myorrect Twisted-pair or twisted-pair shielded wire Use the specified input signal wires.
input signal wire specifications . 5 )
with core 0.12 mm* min. and tinned
annealed copper twisted wire.
Noise interference due to long dis- The wiring distance must be 3 m max. and | Shorten the wiring distance for input signal line to the
tance of input signal line the impedance a few hundreds ohm max. specified value.
The specifications of encoder cable must
Abnormal Noise interference due to incorrect l;e:. ted-pair or twisted-pair shielded wi Use th ified der cabl
. . . isted-pair or twisted-pair shielded wire b
Noise from encoder cable specifications W o 2 1 . ¥ JE e fele
Servomotor with core 0.12 mm* min. and tinned

annealed copper twisted wire.

Noise interference due to long
encoder cable wiring distance

The wiring distance must be 20 m max.

Shorten the encoder cable wiring distance to the speci-
fied value.

Noise due to damaged encoder cable

Check if the encoder cable is not damaged
or bent.

Modify the encoder cable layout.

Excessive noise to the encoder cable

Check if the encoder cable is bundled with
high-current line or near the high-current
line.

Install a surge suppressor to the encoder cable.

FG electrical potential varies by
influence of such machines on the
servomotor side as welders.

Check if the machine is correctly grounded.

Ground the machine separately from PG side FG.

SERVOPACK pulse counting error
due to noise

Check if there is noise interference on the
signal line from encoder.

Take measure against noise for the encoder wiring.

Excessive vibration and shock to the
encoder

Vibration from the machine occurred or ser-
vomotor installation is incorrect.

(Mounting surface accuracy, fixing, align-
ment, etc.)

Reduce vibration from the machine, or secure the servo-
motor installation.

Inspection, Maintenance, and Troubleshooting

Encoder fault

An encoder fault occurred.

Replace the servomotor.
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11 Inspection, Maintenance, and Troubleshooting

11.1.4 Troubleshooting for Malfunction without Alarm Display

Table 11.5 Troubleshooting for Malfunction without Alarm Display (Cont'd)

Inspection Corrective Actions
Symptom Cause - -
: Turn OFF the servo system before executing operations.
Speed loop gain value (Pn100) too Factory setting: Kv=40.0 Hz .
. Reduce speed loop gain (Pn100) preset value.
high. Refer to 9.3.2 Servo Gain Manual Tuning. Hee sp P gain ( )p va
iti i Fact tting: Kp=40.0/
Pf)smon loop gain value (Pn102) too actory setng: 2p . s . Reduce position loop gain (Pn102) preset value.
high Refer to 9.3.2 Servo Gain Manual Tuning.
Servomotor - - - - - -
Vibrates at Incorrect speed loop integral time Factory setting: Ti=20.00 ms Correct the speed loop integral time constant (Pn101)
about 200 to constant (Pn101) setting Refer to 9.3.2 Servo Gain Manual Tuning. setting.
400 Hz When the‘auto.t UNINg 15 US ed: Incor- Check the machine rigidity setting (Fn001). | Select a proper machine rigidity setting (Fn001).
rect machine rigidity setting
When the autgtunlng is ot usefi: Check the rotational moment of inertia ratio | Correct the rotational moment of inertia ratio data
Incorrect rotational moment of iner-
. . data (Pn103). (Pn103).
tia ratio data
Speed loop gain value (Pn100) too Factory setting: Kv=40.0 Hz .
. Reduce the speed loop gain (Pn100) preset value.
high Refer to 9.3.2 Servo Gain Manual Tuning. P p gain ( )P
Position loop gain value (Pn102) too | Factory setting: Kp=40.0/s . .
i . Reduce the position loop gain (Pn102) preset value.
:Igtht' high Refer to 9.3.2 Servo Gain Manual Tuning. P p gain ( )P
otation I -
Speed Incorrect speed loop integral time Factory setting: Ti=20.00 ms Correct the speed loop integral time constant (Pn101)
Overshoot on constant (Pn101) setting Refer to 9.3.2 Servo Gain Manual Tuning. setting.
Starting and When the .auto.t UIINE 1S uS ed: Incor- Check the machine rigidity setting (Fn001). | Select a proper machine rigidity setting (Fn001).
Stopping rect machine rigidity setting
When the autotuning is not used: . ... | Correct the rotational moment of inertia ratio data
. . Check the rotational moment of inertia ratio
Incorrect rotational moment of iner- (Pn103).
. . data (Pn103). - - -
tia ratio data Use the mode switch setting function.
The specifications of encoder cable must
be:
Noise interference 'due t(,) 1mproper Twisted-pair or twisted-pair shielded wire Use encoder cable with the specified specifications.
encoder cable specifications . > . :
with core 0.12 mm~ min. and tinned
annealed copper twisted wire.
Noise interference because the .. , The encoder cable distance must be within the specified
. . The wiring distance must be 20 m max.
encoder cable distance is too long. range.
. Noise interference occurred to the signal
Noise interference due to damaged . . .
Absolute line because the encoder cable is bent or its | Correct the encoder cable layout.
encoder cable
Encoder sheath damaged.
PQSItIon Excessive noise to the encoder cable gheck if the eycoder cable .1s bundled w.1th a Char}ge the encoder cable layout so that no surge is
Difference high-current line or near high-current line. | applied.
Error FG electrical potential varies by
(The position | influence of such machines on the Check if the machine is correctly grounded. | Ground the machine separately from PG side FG.
saved in host | servomotor side as welder.
controller SERVOPACK pulse counting error Check if the signal line from the encoder Take measures acainst noise for encoder wirin
when the due to noise interference receives influence from noise interference. & &
power turned Vibration from machine occurred or servo-
OFF is differ- | Excessive vibration and shock to the | motor mounting such as mounting surface Reduce vibration from machine or mount securely the
ent from the encoder precision, fixing, and alignment is incor- Servomotor.
position when rect.
the power An encoder fault occurred. (no change in
turned ON.) Encoder fault pulse count) Replace the servomotor.
SERVOPACK fault Check the multiturn data from SERVO- Replace the SERVOPACK.
PACK.
Check the error detection at the host con- . .
Correct the error detection section of host controller.
troller.
Host controller multiturn data read- Check if the host controller executes data . .
. . Execute the multiturn data parity check.
ing error parity check.
Check noise on the signal line between . .
SERVOPACK and the host controller. Noise influence at no parity check (as the above.)
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11.1 Troubleshooting

Table 11.5 Troubleshooting for Malfunction without Alarm Display (Cont’d)

Inspection | Corrective Actions
Symptom Cause - -
: Turn OFF the servo system before executing operations.
Check if the voltage of ‘1nput signal external Connect to the external 124 V power supply.
| | power supply (+24 V) is correct.
An overtravel signal is output (P-OT - —
(CN1-42) or N-OT (CN1-43)) isat | Checkif theovertravel limit switch (SW) |\ 4 rc overtravel Timit SW.
H operates properly.
Check if the overtravel limit switch (SW) is Correct the overtravel limit SW wiring,
connected correctly.
Check the fluctuation of the input signal .
+
external power supply (+24 V) voltage. Stabilize the external +24 V power supply voltage.
The overtravel signal does not oper- | Check if the overtravel limit switch (SW) Adjust the overtravel limit SW so that it operates cor-
ate normally (P-OT or N-OT signal activate correctly. rectly.
sometimes changes). Check if the overtravel limit switch wiring
is correct. (check for damaged cables or Correct the overtravel limit SW wiring.
loosen screws.)
. Check the P-OT signal selection (Pn50A.3). | Correct the setting of P-OT signal selection (Pn50A.3).
Incorrect P-OT/N-OT signal selec- Cheok the N-OT sienal selecti
- eck the N-OT signal selection . . .
tion > - o
(PnS0B.0). Correct the setting of N-OT signal selection (Pn50B.0).
.Check if “coast to stop” in servo OFF status Check Pr001.0 and Pr001.1.
Incorrect servomotor stop method is selected.
selection if« ”
Overtravel Check‘lf coast to stop” in torque control Check Pr001.0 and Pr001.1.
(OT) mode is selected.
(Movement The distance to the position of OT (over-
over the zone | Improper overtravel position setting | travel) is too short considering the coasting | Correct the OT position.
specified by distance.
the host con- The encoder cable specifications must be:
troller) Noise interference due to improper Twisted-pair or twisted-pair shielded wire

encoder cable specifications

with core 0.12 mm? min. and tinned
annealed copper twisted wire.

Use encoder cable with the specified specifications.

Noise interference because the
encoder cable distance is too long.

The wiring distance must be 20 m max.

The encoder cable distance must be within the specified
range.

Noise influence due to damaged
encoder cable

Check if the encoder cable is bent or its
sheath is damaged.

Correct the encoder cable layout.

Excessive noise interference to
encoder cable

Check if the encoder cable is bundled with a
high-current line or near high-current line.

Change the encoder cable layout so that no surge is
applied.

FG electrical potential varies by
influence of such machines on the
servomotor side as welders.

Check if the machine is correctly grounded.

Ground the machine separately from PG side FG.

SERVOPACK pulse count error due
to noise

Check if the signal line from the encoder is
influenced by noise.

Take a measure against noise for the encoder wiring.

Excessive vibration and shock to the
encoder

Machine vibration occurred or servomotor
mounting such as mounting surface preci-
sion, fixing, alignment is incorrect.

Reduce the machine vibration or mount the servomotor
securely.

Encoder fault

An encoder fault occurred.

Replace the servomotor.

SERVOPACK fault

A SERVOPACK fault occurred.

Replace the SERVOPACK.

Position error

Unsecured coupling between
machine and servomotor

Check if a position error occurs at the cou-
pling between machine and servomotor.

Secure the coupling between the machine and servomo-
tor.

Noise interference due to improper
input signal cable specifications

The input signal cable specifications must
be:
Twisted-pair or twisted-pair shielded wire

Use input signal cable with the specified specifications.

(without with core 0.12 mm? min. and tinned
alarm) annealed copper twisted wire.

Noise interference because the input | The wiring distance must be 3 m max. and | The input signal cable distance must be within the speci-

signal cable distance is too long. the impedance several hundreds ohm max. | fied range.

Encoder fault (pulse count does not An encoder fault occurred. (pulse count

Replace the servomotor.
change) does not change)
. . . Measure servomotor surrounding air tem- . .

Surrounding air temperature too high perature e Reduce surrounding air temperature to 40°C max.
Servomotor - - -

Servomotor surface dirty Check visually. Clean dust and oil from servomotor surface.
Overheated

Overloaded

Run under no load.

Reconsider load and operation conditions or replace with
larger capacity servomotor.

Inspection, Maintenance, and Troubleshooting
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11 Inspection, Maintenance, and Troubleshooting

11.2.1 Servomotor Inspection

11.2 Inspection and Maintenance

11.2.1 Servomotor Inspection

The AC servomotors are brushless. Simple, daily inspection is sufficient. The inspection and maintenance fre-
quencies in the table are only guidelines. Increase or decrease the frequency to suit the operating conditions and

environment.
IMPORTANT During inspection and maintenance, do not disassemble the servomotor. If disassembly of the servomotor is
required, contact your Yaskawa representative.

Table 11.6 Servomotor Inspections

ltem Frequency Procedure Comments
Vibration and Noise Daily Touch and listen. Levels higher than normal?
Exterior According to degree | Clean with cloth or compressed |
of contamination air.
Insulation Resistance | At least once a year Disconnect SERVOPACK and Contact your Yaskawa repre-
Measurement test insulation resistance at 500 V. | sentative if the insulation
Must exceed 10 MQ * resistance is below 10 MQ .
Replacing Oil Seal At least once every Contact your Yaskawa represen- | Applies only to servomotors
5000 hours tative. with oil seals.
Overhaul At least once every Contact your Yaskawa represen-
20000 hours or 5 tative. -
years

* Measure across the servomotor FG and the phase-U, phase-V, or phase-W power line.

11.2.2 SERVOPACK Inspection

For inspection and maintenance of the SERVOPACK, follow the inspection procedures in the following table

at least once every year. Other routine inspections are not required.

Table 11.7 SERVOPACK Inspections

ltem Frequency Procedure Comments
Check the At least once a year Check for dust, dirt, and 0il | Clean with compressed
Appearance on the surfaces. air.
Loose Screws Check for loose terminal Tighten any loose screws.
block and connector
SCrews.
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11.2 Inspection and Maintenance

11.2.3 SERVOPACK'’s Parts Replacement Schedule

The following electric or electronic parts are subject to mechanical wear or deterioration over time. To avoid

failure, replace these parts at the frequency indicated.

Refer to the standard replacement period in the following table, contact your Yaskawa representative. After

an examination of the part in question, we will determine whether the parts should be replaced or not.

The parameters of any SERVOPACKs overhauled by Yaskawa are reset to the factory settings before ship-

ping. Be sure to confirm that the parameters are properly set before starting operation.

Table 11.8 Periodical Part Replacement

Capacitor on Circuit Board

Part Standard Replacement Operating Conditions
Period
Cooling Fan 4 to 5 years * Surrounding Air Temperature: Annual average of
Smoothing Capacitor 7 to 8 years 30°C
Relays — * Load Factor: 80% max.
Fuses 10 years * Operation Rate: 20 hours/day max.
Aluminum Electrolytic 5 years

Inspection, Maintenance, and Troubleshooting
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12.1.1 Selection Example for Speed Control

12.1 Servomotor Capacity Selection Examples
12.1.1

Mechanical Specifications

Linear motion ~ Servomotor

\ ,)/ \ Coupling

Ball screw
* Load speed: V ¢= 15 m/min
* Linear motion section mass: M = 500 kg
* Ball screw length: Lg=1.4m
* Ball screw diameter: Dg = 0.04 m

* Ball screw lead: Py =0.01 m

Selection Example for Speed Control

* Feeding times: n = 40 times/min
* Feeding distance: #=0.275 m

* Feeding time: tm = 1.2 s max.

* Friction coefficient: u = 0.2

» Mechanical efficiency: n = 0.9 (90%)

* Coupling mass: M= 1 kg

* Coupling outer diameter: D= 0.06 m

(1) Speed Diagram

15 Ve _ 60 _ 60

/— t=" 2521.5(5)
(?np/(re:is . where ta = td
L te ) |Time(s) 60 x 4 60 x 0.275
tm ta=tm— 7 =12- 15 =0.1(s)
t
te=1.2-0.1x2=1.0(s)
(2) Rotation Speed
+ Load axis rotation speed
Ne= = 37 = 1500 (min®)
* Motor shaft rotation speed with the direct coupling: Gear ratio 1/R = 1/1
Therefore,

Num =Ny R=1500x1=1500 (min')
(3) Load torque

_ 9.8x0.2x500x0.01 _ 1.73 (Nm)
2nx1x0.9

T _98u-M-Pg
L 2nR -1

(4) Load Moment of Inertia

» Linear motion section

J =00 (557

JU:M( 2};3{ )2= 12.7 x 10 (kg - m2)
 Ball screw
Jp= %p - Ly - Dy =% x 7.87 x 10° x 1.4 x (0.04)*=27.7 x 10* (kg - m?)
» Coupling
Je=4Mc" D& f% x 1 x (0.06)2=4.5 x 10 (kg - m?)
» Load moment of inertia at motor shaft

L=Ju+ Jg + ] =449 x 10 (kg - m?)

(5) Load Moving Power

_2nNy Ty _ 2mx 1500 x 1.73
60 60

P, =272 (W)



12.1 Servomotor Capacity Selection Examples

(6) Load Acceleration Power

P, = 60

a

=1108 (W)

(7) Servomotor Provisional Selection
(a) Selecting Conditions

» T < Motor rated torque

» Pa+ Po = (1 to 2) X Motor rated output
* Ny < Motor rated speed

* J| < SERVOPACK allowable load moment of inertia

The followings satisfy the conditions.
* SGMGH-09A2A servomotor
* SGDM-10ADA SERVOPACK

(b) Specifications of the Provisionally Selected Servomotor and SERVOPACK
* Rated output: 850 (W)

+ Rated motor speed: 1500 (min'l)
 Rated torque: 5.39 (N-m)
* Instantaneous peak torque: 13.8 (N-m)

« Servomotor moment of inertia: 13.9 x 107 (kg-mz)

« SERVOPACK allowable load moment of inertia: 69.58 x 10 (kg-mz)

(8) Verification on the Provisionally Selected Servomotor
* Required starting torque

2Ny Ay +I) o 270 x 1500 x (13.9 +44.9) x 10~
60ta L 60 x 0.1

Tp = +1.73
=11 (N'm) < Instantaneous peak torque*-*Satisfactory

* Required braking torque

21Ny, Ayt 1) T _ 27 x 1500 x (13.9 +44.9) x 10~
60td L 60 x 0.1

-1.73

Tg=
=7.5 (N'm) < Instantaneous peak torque***Satisfactory

* Torque efficiency

: 7«/sz'ta+ T te+Tg - td 7«/ (11)°x 0.1+ (1.73) x 1.0 + (7.5)°x 0.1
rms t - 15

=3.72 (N'm) < Rated torque-*-Satisfactory

(9) Result

The provisionally selected servomotor and SERVOPACK are confirmed to be applicable.
The torque diagram is shown below.

(N-m) Torque
11

Speed

1.73 1

-7.5+

Appendix
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12.1.2 Selection Example for Position Control

12.1.2 Selection Example for Position Control

Mechanical Specifications

Linear motion ~ Servomotor

\ ,)/ \ Coupling

Ball screw
* Load speed: V ¢= 15 m/min
* Linear motion section mass: M = 80 kg
» Ball screw length: Ly =0.8 m
* Ball screw diameter: Dg=0.016 m
* Ball screw lead: Pg=0.005 m

* Coupling mass: M= 0.3 kg

* Positioning times: n = 40 times/min

* Positioning distance: ¢=0.25 m

* Positioning time: tm = Less than 1.2 s

* Electrical stop accuracy: 6 =% 0.01 mm
* Friction coefficient: = 0.2

* Mechanical efficiency: 1 = 0.9 (90%)

* Coupling outer diameter: D=0 .03 m

(1) Speed Diagram

_ 60 _
Vi Reference t= 40 15(s)
15 7 pulse
Speed Load Where ta=td, ts = 0.1 (s)
(m/min) oot 60y 60 0.25
t tc || Ti ta=tm—ts —~~=12-0.1 -—5z= =0.1(s)
- ime (s) Vi 15
t

tc = 12-0.1-0.1x2 = 0.9(s)

(2) Rotation Speed

* Load axis rotation speed

v _ 15
B 0.005

* Motor shaft rotation speed with direct coupling: Gear ratio 1/R = 1/1
Therefore,

Nu= Nz - R =3000 x 1 =3000 (min-)

N, = =3000 (min")

(3) Load Torque

_98u-M-Py _ 9.8x0.2x380x0.005
2nR - M 2 x1x0.9

(4) Load Moment of Inertia

e Liner motion section

-] 0 G0

T, =0.139 (N'm)

2
) =0.507 x 10 (kg - m?)
» Ball screw

Ts :% p- Ly Dg =%>< 7.87 x 10% x 0.8 x (0.016)* = 0.405 x 10" (kg - m?)
+ Coupling

Te :%Mc DA :igx 0.3 x (0.03)2=0.338 x 10 (kg - m?)

* Load moment of inertia at the motor shaft
IL=J, g+ Jo=125x10* (kg - m?)

(5) Load Moving Power

_2nNy Ty 27 x 3000 x 0.139
60 60

P, =43.7 (W)

12-4



12.1 Servomotor Capacity Selection Examples

(6) Load Acceleration Power

(% Ny )2 % = (ﬂ x 3000 )2 —1'23.7 107

P, = 60

a

=123.4 (W)

(7) Provisionally Servomotor Selection
(a) Selecting Conditions

* Ty, < Motor rated torque

* Pa+ Po = (1 to 2) X Motor rated output
* Ny < Motor rated speed

* J. < SERVOPACK allowable load moment of inertia
The followings satisfy the conditions.

* SGMPH-02A312 servomotor
* SGDM-02AP SERVOPACK (for position control)

(b) Specifications of Servomotor and SERVOPACK
 Rated output: 200 (W)
« Rated motor speed: 3000 (min™!)

* Rated torque: 0.637 (N-m)
* Instantaneous peak torque: 1.91 (N-m)

+ Servomotor rotor moment of inertia: 0.209 x 10 (kg-m?)

« SERVOPACK allowable load moment of inertia: 3.69 x 10 (kg-m?)
* Number of encoder pulses: 2048 (P/R)

(8) Verification on Provisionally Selected Servomotor

* Required starting torque

27N (g + 1) 27 x 3000 x (0.209 + 1.25) x 10°*
=—> N =" 4T = +0.
Te 60ta R 60 x 0.1 0139

=0.597 (N'm) < Instantaneous peak torque-+-Satisfactory

» Required braking torque

27Ny Tyt Tp) . 270 x 3000 x (0.209 + 1.25) x 107#
§ 60ta L 60 x 0.1

-0.139

=0.319 (N'm) < Instantaneous peak torque---Satisfactory

« Effective torque

. \/sz'taJr T, to+ Ty - td / (0.597)° x 0.1 + (0.139) x 0.9 + (0.319)"x 0.1
rms t - 1.5

=0.205 (N'm) < Rated torque---Satisfactory

The above confirms that the provisionally selected servomotor and SERVOPACK capacities are sufficient. In the
next step, their performance in position control are checked.

(9) PG Feedback Pulse Dividing Ratio: Setting of Electronic Gear Ratio (¥)

As the electrical stop accuracy 6 = +0.01mm, take the position detection unit A_¢= 0.01mm/pulse.

P _5 By _
EX(K)‘WX(K) =2048 x 4 X
_ B _ 2048 x4 S
k=1L = [}
A 500 g
<

(10) Reference Pulse Frequency

_1000V; _ 1000 x 15
60x Ay 60x0.01

VS

= 25,000 (pps)

12-5
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12.1.2 Selection Example for Position Control

(11) Error Counter Pulses
Position loop gain Kp =30 (1/g)
vs _ 25,000

Kp 30

e= =833 (pulse)

(12) Electrical Stop Accuracy

€ 833
tAe =+ (SERVOPACK 5, N == 5000 53000 = +0.17 <+ 1 (pulse) =+ 0.01 (pulse)
control range) Nk 3000

The above results confirm that the selected SERVOPACK and servomotor are applicable for the position control.

12-6



12.1 Servomotor Capacity Selection Examples

12.1.3 Calculating the Required Capacity of Regenerative Resistors
(1) Simple Calculation

When driving a servomotor with the horizontal axis, check the external regenerative resistor requirements using
the calculation method shown below.

(a) SERVOPACKSs with Capacities of 400 W or Less

SERVOPACKSs with capacities of 400 W or less do not have built-in regenerative resistors. The energy that
can be charged with capacitors is shown in the following table. If the rotational energy in the servomotor

exceeds these values, then connect an external regenerative resistor.

Regenerative
Applicable SERVO- Energy that Can
Voltage PApgK Model SGDM- be g?ocessed Remarks
(joules)

A3BD, A3BDA 7.8

100V A5SBD to 02BD 15.7 Value when main circuit input voltage is 100 VAC
A5BDA to 02BDA
A3AD to ASAD 185
A3ADA to A5SADA L )

200V Value when main circuit input voltage is 200 VAC
01AD to 04AD 371
01ADA to 04ADA

Calculate the rotational energy E in the servomotor from the following equation:

Eg = J x (Ny)*/182 (joules)

o J:JM+JL

* Ju: Servomotor rotor moment of inertia (kg-mz)

* Ji.: Load converted to shaft moment of inertia (kg~m2)

» Nj: Rotation speed used by servomotor (min'])

Appendix
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12.1.3 Calculating the Required Capacity of Regenerative Resistors

(b) SERVOPACKSs with Capacities of 500 W to 5.0 kW
Servomotors with capacities of 500 W to 5.0 kW have built-in regenerative resistors. The allowable frequen-
cies for just the servomotor in acceleration and deceleration operation, during the rotation speed cycle from 0
(min'l) to the maximum rotation speed to 0, are summarized in the following table.
Convert the data into the values obtained with actual rotation speed and load moment of inertia to determine
whether an external regenerative resistor is needed.

Series Allowable Frequencies in Regenerative Mode (times/min)
Voltage Cgi;/[::ggly 22 32 40 44 50
SGMGH-OOAOA - - - 11 -
200 V SGMGH-OOAOB - - 20 - -
SGMSH - - 29 _ 22
SGMDH 7 11 8 - -

Load moment of inertia = 0 (servomotor only)

Speed reference 0

>t

I I

i/—;xilf Maximum rotation speed

I I

I >

Regenerhtion modci
I
1

W

1
1
- -4~ Maximum torque
Servomotor-generated torque o 1

i .,

-4~ Maximum torque

Servomotor rotation speed 0

[ T —P
(Operating cycle)

Allowable frequency = 1/T (times/min)

Fig 12.1 Operating Conditions for Allowable Regenerative Frequency Calculation

Use the following equation to calculate the allowable frequency for regeneration mode operation.

Allowable frequency =

Allowable frequency for Servomotor only Max. rotation speed Y fimes/mi
(1 +n) Rotation speed (times/min)

*n= JL/JM

* Jum: Servomotor rotor moment of inertia (kg-mz)

* Ji: Load converted to shaft moment of inertia (kg-mz)
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(c) SERVOPACKS with Capacities of 6.0 kW or More

SERVOPACKSs with capacities of 6.0 kW or more do not have built-in regenerative resistors. The following
table shows the allowable regenerative frequencies when the JUSP-RA04 or JUSP-RAOS5 regenerative resis-
tor is used together with an applicable SERVOPACK.

The servomotor driven conditions and the conversion equation of the allowable regenerative frequencies to
the rotation speed and actual load moment of inertia are the same as the (b) SERVOPACKs with Capacities of
500 Wto 5.0 kWw.

Series Allowable Frequencies in Regenerative Mode (times/min)
Volt i
oltage Capacity 55 75 1A 1E
Symbol
200V SGMGH-OOAOA 26 36 36 32
SGMGH-OOAOB 44 - - -

(2) Calculating the Regenerative Energy

This section shows the procedure for calculating the regenerative resistor capacity when acceleration and decel-
eration operation is as shown in the following diagram.

Nu: Motor rotation speed

Rotation speed T : \ '
0 j ‘ , A

\4

! - - tb
A ! I
Ty: Load torque ‘
Motor torque + , |
O ! . :
¥~ Regenerative
torque
< T >

Appendix
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12.1.3 Calculating the Required Capacity of Regenerative Resistors

(a) Calculation Procedure

12-10

The procedure for calculating the regenerative capacity is as follows:

Step Item Symbol Equation
1 Calculate the rotational energy of the servo- Eg Eg = JNM2 182
motor.
2 Calculate the energy consumed by load loss E, E, = (1/60) NyTy tp

during the deceleration period.

(Value calculated from “(b) Servo-

3 Cglcglate th.e energy lost from servomotor Ey motor Winding Resistance Loss”
winding resistance. .
diagrams) X tp
Calculate from “(3) SERVO-
4 Calculate the SERVOPACK energy that can Ec PACK’s Absorbable Encrgy” dia-

be absorbed.
grams.

Calculate the energy consumed by the regen- _
3 E Eg = Eg — (B +Ey+E
erative resistor. K k = Bs — (ELT*Em+E()

Calculate the required regenerative resistor W
. Wg=Ex/(02XT
capacity (W). K k= Ex/( )

Note: 1. The “0.2” in the equation for calculating W is the value for when the regenerative resistor’s

utilized load ratio is 20%.

2. The units for the various symbols are as follows:
Eg to Ex: Energy joules (J)
Tr: Load torque (N-m)
Wk : Regenerative resistor required capacity (W)
tp: Deceleration stopping time (s)
T (= Iy + ) (kgm?)
T: Servomotor repeat operation period (s)

Np: Servomotor rotation speed (min"l)

If the above calculation determines that the amount of regenerative power (Wk) processed by the built-in
resistor is not exceeded, then an external regenerative resistor is not required.

If the amount of regenerative power that can be processed by the built-in resistor is exceeded, then install an
external regenerative resistor for the capacity obtained from the above calculation.

If the energy consumed by load loss (in step 2 above) is unknown, then perform the calculation using E; = 0.

When the operation period in regeneration mode is continuous, add the following items to the above calcula-
tion procedure in order to find the required capacity (W) for the regenerative resistor.

 Energy for continuous regeneration mode operation period: E (joules)
* Energy consumed by regenerative resistor: Ex = Eq - (E; + Ey\y+ E¢) + Eg
+ Required capacity of regenerative resistor: Wi = Ex/ (0.2 X T)
Here, Eg = (2n/60) NyigTgtg
* tg: Same operation period (s) as above
* Tg: Servomotor’s generated torque (N-m) in continuous regeneration mode operation period

* Ny Servomotor rotation speed (min'l) for same operation period as above
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(b) Servomotor Winding Resistance Loss

200
180

160

140
Loss
120

(W)
100

80

60
40
20

300

250

Loss 200
(W)
150

100

50

* 100-V Servomotors

SGMAH Servomotors

Model: SGMAH-
01B
02B

y|
A5B
A
o
‘§/4/
100 200 300
Torque (%)
* 200-V Servomotors

SGMAH Servomotors

Model: SGMAH-
04A
08A

01A,02A
( Aﬁ
J/ A5A_~1
/ ////
———
100 200 300
Torque (%)

The following diagrams show the relationship, for each servomotor, between the servomotor’s generated
torque and the winding resistance loss.

SGMPH Servomotors

160 Model: SGMPH-
140
02B
120 018
Loss 100
(W)
80 7/
60
40
A
20 _
0 —
0 100 200 300
Torque (%)
SGMPH Servomotors
300 Model: SGN‘IPH-
15A
08A
250
Loss 200
(W) 7[04A
150 / /‘T
01A
100 Pl
T oo
5 /% //
| =
| A
=
0
0 100 200 300

Torque (%)

Appendix
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12.1.3 Calculating the Required Capacity of Regenerative Resistors

SGMGH Servomotors (1500 min™")

Model: SGMGH-
2800 ‘ odel: SGMG
2600 05A0A ——

09A0A — | | [—t——1|
2400 18A0A — T
20A00A ———
2200 30A0A | T—L_ |
2000 MAOA— [
1800 1AAOA I
75A0A — | [ T

L 1600 55A0A — |

0SS 4400 1EADA -

(W) P
1200 i

ﬂ!
1000
2
800 /
600 /// >
A 2 AT 3
400 =
i —
200 —
0
100 200 300
Torque (%)
SGMSH Servomotors
Model: SGMSH-
1400
1200 50A
40A
30A
1000 20A
Loss 800
(W)
600 15¢
v
400 /,
200 ///// L1
/
=
0
100 200 300
Torque (%)

12-12

SGMGH Servomotors (1000 min™")

Model: SGMGH-
2000 [T
55A0B -
| |
1800 4‘0AI‘_‘|B*>(
1600
1400
1200
Loss 30A0B
1000 Ak
W) f 20A0IB
06ALB
600 /f ST
400 / <1 12A0B
200 7 e
0
0 100 200 300
Torque (%)
SGMDH Servomotors
Model: SGMDH-
1400
1200 20A
32A
1000 228
Loss 800
(W)
600 2
400
4
200
A
A
=
o=
0 100 200 300 360
Torque (%)
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1000

800

Loss (W) 600

400

200

3000

2500

2000
Loss (W)
1500

1000

500

700

600

500
Loss (W)

400

300

200

100

SGMCS Servomotor

Model: SGMCS-

16E

35E —~
25D ~

™~
™~~~

N/

08D <
17D ~

/|
A

A

WS/

-
/

/

\
[\

ANEAN

100
Torque (%)

200 300

Model: SGMCS-

/

NN

>

7
|
=

NONSNW

A

T

\

100
Torque (%)

200 300

Model: SGMCS-

10C—|

14C—=

07B—~
05B

Wy
N

02B
N

\
\\
\

AN

=

==

100

200 300

Torque (%)
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12.1.3 Calculating the Required Capacity of Regenerative Resistors

(3) SERVOPACK'’s Absorbable Energy

The following diagrams show the relationship between the SERVOPACK’s input power supply voltage and its
absorbable energy.

* 100-V SERVOPACKs

18 Model: SGDM-
\
16 — —
~—_| A5BD to 02BD
14 ——__| A5BDA to 02BDA
=
> T~
> 12
(0]
C
w 10
OJ .
% 8 — /A'SBD,A BDA
e —
IS} \L\
® 6
Q
<
4
2
0 90 100 10 120
AC Input Power Supply Voltage (Vrms)
* 200-V SERVOPACKs
120 M‘odel: S‘GDM- 700 Model: SGDM-
30AD, 30ADA
20AD, 20ADA 600
100 01AD to 04AD R | —— TEADA
= ™~ 01ADA to 04ADA S ™~ f | +11AADA
g 05AD to 10AD > 500 75ADA
5 80 05ADA to 10ADA = \l |
2 \\ ~ 15AD, 15ADA g [~ ] 1 60ADA
w N A3AD, A5ADA v 400 ~_ N - 50ADA
9 60 A5AD, ASADA 2 N
Q \\ 2 \ N
8 ™~ g 300 ~
o ~ \ -8 ~
— N~ o ™~
Q — ™~ (7] I \\
< — v |
20 — o 100 . T
B \“§§§
0 180 200 220 240 260 0 180 200 220 240 260
AC Input Power Supply Voltage (Vrms) AC Input Power Supply Voltage (Vrms)
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12.2 Connection to Host Controller

12.2 Connection to Host Controller
12.2.1 Example of Connection to MP920 4-axes Analog Module SVA-01

MP920 Series SVA-01
manufactured by

Yaskawa SGDM SERVOPACK
[CN1]to [CN4] * CN1
2 ), NREF T\ V-REF | 5
1) SG | ! SG [ 2 ::;g Control power supply
3) PA NN PAO |33 L1
4), PAL ! ! /PAO 34
23) PB NN PBO | 35 ::g Main circuit power supply
24 ) PBL ! ! /PBO (36 )
5) PC AN PCO [ 19 =
6) PCL i i /PCO (20 Servomotor
7) SG N sG{ 6
1 1
U
16 ), +24V OUT | +24V-IN| 47 v
T T
34) " " w
1 1
31), SVON | | /S-ON | 40 @
30 ), ALMRST ! ' /ALM-RST 44 N
12 ), PCON , i  /P-CONJ41 cnz]| | i
13}, OTR i i N-OT [ 43 -
14 ), OTF i | P-OT [ 42
1 1
32 ) DOSEN ! !
1) ov Lo
— | |
20 ), SEN L SEN |4
19) SG i | SG (10
28 0V X | /S-RDY+ {30
29) ov | |
D 1 1
17 ), SVALM ! ! ALM+ | 31
10), OV ! ! ALM- (32
35) SVRDY i | /S-RDY+]29
18), BRK ! X /TGON+ 27
22) BAT ! ! BAT(+){ 21
21), OBAT i i BAT(-) {22
\ T
FG T

i,
* %:?: represents twisted-pair wires.

Appendix
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12.2.2 Example of Connection to CP-9200SH Servo Controller Module SVA (SERVOPACK in Speed Control Mode)

12.2.2 Example of Connection to CP-9200SH Servo Controller Module SVA
(SERVOPACK in Speed Control Mode)

CP-9200SH SVA
manufactured by

Yaskawa SGDM SERVOPACK
" CN1
17 ), +24V TN +24V-IN | 47
—L ! T L1C
22 ),DO0 : ! /S-ON [ 40 L2C Control power supply
47 ), DO1 ! ! /P-CON_[( 41 L1
2< po2 : : N-OT >£ tg Main circuit power supply
48 ), D03 i \ p-oT (42
X I I —— @
24 ) DO4 i | JALM-RST [ 44
19 ),DI2 i i /TGON+ [ 27
T T >_
[ /TGON-_J 28
43 ),DI1 ! ' V-CMP+ 25 u
L1 NCMP- 26 V\C
18 | DIO i | /S-RDY+ 29
_< T T
' ' /s-RDY- 30 <
44 },DI3 ! ! ALM+ 31
45 ),024V ! ! ALM- 32
e /AN BAT(+) [ 21
T | i BAT(-) | 22
1) SENS MEPN SEN [ 4
26 SENSG i A sG (2
3)INA \I/ /If\ V-REF {5
4]0V | | SG 6
7S TUMP NN T-REF (9
8 ), TLIMPG | |
_<< \)I/ )I\ o ;g
10 JPA PAO
11 ), PAL E E /PAg 34
12 ) PB Y (
LY | d PBO 35
13 ) PBL | | /PBO { 36
_< 1 1
14 } PC N Pco {19
_< 1 1
15 PCL iz /PCO _{ 20
9) PGOV \).\/ ; sG {1
Connector shell

* :v‘g\: represents twisted-pair wires.
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12.2.3 Example of Connection to MEMOCON GL120/130 Series Motion Module

MC20

MEMOCON GL120/130 Series
MC20 manufactured by Yaskawa

FG (Connector frame)

*
N

SGDM SERVOPACK

* 1. Pin numbers are the same for SV2 to SV4.

represents twisted-pair wires.

PA oA PAO
/PA P /PAO
PB M A PBO
/PB L IPBO
PC M A PCO
/PC P /PCO
VREF (A V-REF
SG ! SG
BAT M A BAT(#)
BATO /| BAT(-)
+24V M1 42aVIN
SVON L /S-ON
PCON | _, [P-CON
SEN DN SEN
0SEN /) SG
ALM-RST i__| IALM-RST
ALM L ALM+
ALMO | ;: ALM -

33 L1C
34 L2C
35
36 L1
19 L2
20 L3
5 D
6
21 Servomotor
22 A(1)
47 U
40 \Y
41 W
2 D
44
31
32

Appendix

12-17



12 Appendix

12.2.4 Example of Connection to MEMOCON GL60/70 Series Positioning Module B2813 (SERVOPACK in Position Control Mode)

12.2.4 Example of Connection to MEMOCON GL60/70 Series Positioning Module
B2813 (SERVOPACK in Position Control Mode)

MEMOCON GL60/70 Series B2813

024V +24V manufactured by Yaskawa SGDM SERVOPACK “
CN2
, 1 L1C
z L2C
L1
SERVO [ __ w4 CN1 L2
NORMAL .\ 20 PULSE ,~ A PULSE | 7 L3
DECELERATION (35 /PULSE /I /PULSE | 8 &
E— SIGN V| | SIGN (11 Servomotor
TARTy, 3 /ISIGN /1 siGN 12
___ STOP{ 2 CLR__ Vi | CLR (15 \Lj
45 [CR /CLR (14 W
46 ov T sG 2
+12v E Ty R ©
» 3 =
Connector shell
PA o PAO 33
|
/PA ' /PAO | 34
PB 4 : PBO (35 — 024V +24V
/PB ' IPBO (36 [CNT] vy v
. 47 | +24VIN
PC | 1A PCO
48 PC__ /T 1PCO (20 40 SON__
49 ov_ M | S 42POT 0
!%
+5V 50 oV 43 ) N-OT 4Ry
— o ] —k
— "FG a1 | AL 1RY
ov U (12 ERROR 2RY  +12v
> 32 L ALM -

* 1. The ALM signal is output for approximately two seconds when the power is turned ON. Take this into consid-
eration when designing the power ON sequence. The ALM signal actuates the alarm detection relay 1Ry to
stop main circuit power supply to the SERVOPACK.

*2. Set parameter Pn200.0 to 1.

* 3. Connect the shield wire to the connector shell.

*4. :V%i“: represents twisted-pair wires.
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12.2 Connection to Host Controller

12.2.5

Example of Connection to OMRON’s Motion Control Unit

MC unit manufactured

by

OMRON

C200H-MC221
(CS1W-MC221/MC421)
(CV500-MC221/MC421)

SGDM SERVOPACK

— 1
24V input ground 21" ] CcNA g Control
~ X-axis alarm input 3 ALM+ | 31 L1 power supply
X-axis run reference output 4 /S-ON (40 L
L2
X-axis alarm reset output " 5 JALM-RST (44 L3 Main circuit
X-axis SEN signal ground g ERNY SG*1( 2 @ power supply
X-axis SEN signal output 9 [ SEN*1{ 4 =
X-axis feedback ground 10 T sG (1 Servomotor
X-axis phase-Ainput 11 DS PAO (33
X-axis phase-/Ainput 12 S /PAO (34 U A
X-axis phase-B input 13 DN /PBO (36 v B(2
X-axis phase-/B input 14 " PBO (35 C(3
X-axis phase-Z input 15 MW PCO (19 w D) /!
X-axis phase-/Z input 1@ Pt /PCO 1 20 (an} !
X-axis speed reference 17 M V-REF [ 5 o) !
Axis speed reference ground 1g Pzt SG 6 i
e cN2]| | 1t
T FGshel i aw
24 V output 19 +24-IN |\ 47
24 V output ground 20 ALM- [ 32
1/0 connector 24 VDG
24 Vinput _1
X-axis CW limit input 231"
X-axis CCW limit input 4 ~ |
X-axis immediate stop input _6 Battery * 1
X-axis origin proximity input 10}, > Mﬁ
24V input ground 14 ("™ BATO) *T (22
2.8t04.5VDC

* 1. Connect when an absolute encoder is used.
When a battery is installed in the SERVOPACK, no battery is required for CN1 (between 21 and 22).

* Battery for CN1: ER6VC3 (3.6 V, 2000 mA)
* Battery installed in the SERVOPACK: For 5 kW or less: JZSP-BAO1 (3.6 V, 1000 mA)

For 6 kW or more: JZSP-BAO1-1 (3.6 V, 1000 mA)

~
*7, % represents twisted-pair wires.

Note: 1.

Only signals applicable to OMRON’s MC unit and Yaskawa’s SGDM SERVOPACK are shown in the
diagram.

. The main circuit power supply is a three-phase 200 VAC SERVOPACK input in the example.

The power supply and wiring must be in accordance with the power supply specifications of the
SERVOPACK to be used.

. Note that incorrect signal connection will cause damage to the MC unit and SERVOPACK.
. Open the signal lines not to be used.
. The above connection diagram shows only X-axis connection. When using another axes, make connection

to the SERVOPACK in the same way.

. The normally closed (N.C.) input terminals not to be used at the motion control unit I/O connector section

must be short-circuited at the connector.

. Make the setting so that the servo can be turned ON/OFF by the /S-ON signal.
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12 Appendix

12.2.6 Example of Connection to OMRON'’s Position Control Unit

12.2.6 Example of Connection to OMRON’s Position Control Unit

Position control unit 1/ power supply

CSIWNC133/233/433  [v2evgz 1> "2V
manufactured by OMRON [ — > 024
5V power supply for pulse output A4 ), 5VDC SGDM SERVOPACK
5V GND for pulse output A3 ) T
x4
CW(+) output A5 S o~ PULS( 7 L1C
i
CW(-) output ~ AG iy /PULS ( 8 L2C Control
CCW(+) output ~ A7 T SIGN {11 L1 power supply
CCW(-) output A8 ! ' /SIGN (12 L2
N CLR(15 L3 Main circuit
Error counter reset output  A11 . ! /CLR (14 power supply
Origin input signal A16 M ) PCO (19 @
Origin input common A14 \):/ E égﬁ\?‘_ 2 Servomotor
24V power supply for output A1l N /COIN- { 26 u A1)
24V GND for output ~ A2 t B(2
+24V-INJ 47 v c
_____IS-ONJ40 w o /1
P-OTL 42 @ :
N-OT (43 |
JALM-RST 44
1R£*1 ALM+31 CN2 @
ALM- { 32

X-axis external interrupt input A19 _
X-axis origin proximity input A21 _

X-axileCW Iimilt ilnput A23, ~ Connector .
X-axis CW limit input A22 shell *3
X-axis immediate stop input A20
e

* 1. The ALM signal is output for about two seconds after the power is turned ON. Take this into consideration
when designing the power ON sequence. The ALM signal actuates the alarm detection relay 1Ry to stop the
main circuit power supply to the SERVOPACK.

* 2. Set parameter Pn200.0 to 1.

* 3. Connect the shield wire to the connector shell.

*4, Q‘Zv& represents twisted-pair wires.
. P p

Note: Only signals applicable to OMRON’s MC unit (positioning unit) and Yaskawa’s SGDM SERVOPACK are
shown in the diagram.
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12.2 Connection to Host Controller

(SERVOPACK in Speed Control Mode)

Position control

SGDM SERVOPACK

1/0 power supply
unit C500-NC221 ~ —> +24V t;g
manufactured by +24V 72 » 024V L1
OMRON L2
X-axis (Y-axis) L3
EXT IN @
8
(o], +24V ON when }
positioning
2(12)), ccwix 3Ry, is canceled. U
3(13 T o« N when
ot oy | v
< ;
5(15)F EMGX m is detected. - w
J—l—l//—c -
6(16)) cwLx Ry, Ry A M+ | 31 =
1 » DC GND 0—EEQ—)
11 ), DC GND ALM - 32 N2
M/D
11 +24VINJ 47
12 | +24V
3(19)), OUT-1X /S-ON.| 40
9(25) ) X-OUT V-REF(T-REF).{ 5(9)
8(24) ), X-AG SG. 6(10) 42
7(23)), X-A 3 PAO
6(22) ) X-IA [ /PAQ 43
5(21)) X-B M PBO —=
420)) X-B X ] /PBO
16(14)), X-C I I~  PCO
15(13) ) X-IC [ /PCO
1(17)), OV [
Connector *2
shell
*1.

12.2.7 Example of Connection to OMRON’s Position Control Unit C500-NC221

*2

Servomotor

024V

The ALM signal is output for approximately two seconds when the power is turned ON. Take this into consid-

eration when designing the power ON sequence. The ALM signal actuates the alarm detection relay 1Ry to
stop main circuit power supply to the SERVOPACK.

*2.

*3. :v‘:ff: represents twisted-pair wires.

Connect the I/0O cable’s shield wire to the connector shell.

Note: Only signals applicable to OMRON’s C500-NC221 position control unit and Yaskawa’s SGDM SERVO-

PACK are shown in the diagram.
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12.2.8 Example of Connection to OMRON’s Position Control Unit C500-NC112 (SERVOPACK in Position Control Mode)

12.2.8 Example of Connection to OMRON’s Position Control Unit C500-NC112
(SERVOPACK in Position Control Mode)

SGDM SERVOPACK .2

L1C
L2C
L1
Position control D
unit C500-NC112 O POIVGF supply L2
manufactured by +12V -
OMRON 012V @)
ﬂ Servomotor
+12V [1B
A(1)
4Ry .
CW LIMIT 2A — T Encoder signal —(\B 5

2B 3Ry conversion unit

S S | *
CCW LIMIT LRX-01/A2"°

U
V
W
9 D

3A |
EMERGENCYSTOP&—B_: — 6l 10 PCO.1 DA)/
EXTERNAL INTERRUPT |_ !
ORIGIN #A¢ !_1,2\V_9¥ 9 [PCO20 -
ORIGIN PROXIMITY 4B¢ P 7T1I;2
LOCAL~ S 1Ry *+24V I_.e_lﬂy ﬁthr &
+ -(32
READY&&_/ oy
+ 47 ) +24VIN \— - — External
+5V 8B . |
Lj— /S-ON Vo J_ | power supply
9A) PULSE.| 7 JSON __—_ 7
9B /PULSE{ 8 o1 SRy Lo+24V
PULSE ouTPUT 2B¢ P-OT I |
104, SIGN A 43)N-OT 4Ry -
10B /SIGN. (12 —" l
CLR; 15 012V
/CLR{14

* 1. The ALM signal is output for approximately two seconds when the power is turned ON. Take this into consid-
eration when designing the power ON sequence. The ALM signal actuates the alarm detection relay 1Ry to
stop main circuit power supply to the SERVOPACK.

* 2. Set parameter Pn200.0 to 1.

* 3. Manufactured by Yaskawa Controls Co., Ltd.

Note: Only signals applicable to OMRON’s C500-NC112 position control unit and Yaskawa’s SGDM SERVO-

PACK are shown in the diagram.
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12.2 Connection to Host Controller

12.2.9 Example of Connection to MITSUBISHI’'s AD72 Positioning Unit

(SERVOPACK in Speed Control Mode)

Positioning unit AD72

manufactured
by Mitsubishi

SGDM SERVOPACK

1/0 power supply
+24V I3 >+24V
| —> 024V
*2
CONT
1 ON when
2 stop T\ Bnesed
3, DOG s {ONW“.S”. }
—d t
— By
SERVO +24V-| 47
1 /S-ON [ 40
2 ), SV-ON 1Ry *1
3 T_@M 31
4 READY 1Ry ALM- | 32
5 V-REF (T-REF) {( 5(9)
6 ), Speed reference SG [ 6(10)
ENCO -
4 I,’ \. PBO ( 35
5 ), PULSE A i i /PBO { 36
7 N PAO {( 33
8 ), PULSE B | | /PAO | 34
10 NN Pco {19
11 ) PULSE C ] ] /PCO { 20
3)0V N SG { 1
6 )0V o’
9) 0V @
Connector
shell 3

L1C
L2C

Control
power supply

Main circuit
power supply

Servomotor

P-OT

N-OT 054 V

* 1. The ALM signal is output for about two seconds after the power is turned ON. Take this into consideration
when designing the power ON sequence. The ALM signal actuates the alarm detection relay 1Ry to stop the
main circuit power supply to the SERVOPACK.

*2.
*3.

*4, %g\: represents twisted-pair wires.

Connect the connector wire to the connector shell.

Pin numbers are the same both for X-axis and Y-axis.

Note: Only signals applicable to Mitsubishi’s AD72 Positioning Unit and Yaskawa’s SGDM SERVOPACK are
shown in the diagram.
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12.2.10 Example of Connection to MITSUBISHI's AD75 Positioning Unit (SERVOPACK in Position Control Mode)

12.2.10 Example of Connection to MITSUBISHI's AD75 Positioning Unit
(SERVOPACK in Position Control Mode)

1/0 power supply SGDM SERVOPACK

12-24

Positioning unit AD75 324y [+ > +24V
manufactured by | T- > 024V
Mitsubishi ~  *-—-—-—-- L1
L2C Control
X-axis (Y-axis) ' power supply
26 L2 —
1R Main circuit
7 J,READY y_‘ 5 power supply
m
14 | STOP : ON when
1 T { Egﬁggggg ls} Servomotor
ON wh
DOG — { grox\iﬂmi?is} A(1)
tected.
24 e pco | 19 (E; §
25 ) PGO /PCO( 20 @) /|
i
=) (o)
1. ALM+ | 31
L
ALM- [ 32
3 PULS\ 7
21 },PULSE /PULS( 8 CN1
4 SIGN| 11 24V
22 J'SIGN /SIGN{ 12  /[S-ON__-
2.2KQ
CLR\ 15
5 /CLRY 14 024V
23 | CLEAR

* The ALM signal is output for about two seconds when the power is turned ON. Take this into consideration when

designing the power ON sequence. The ALM signal actuates the alarm detection relay 1Ry to stop the main cir-

cuit power supply to the SERVOPACK.

Note: Only signals applicable to Mitsubishi’s AD75 Positioning Unit and Yaskawa’s SGDM SERVOPACK are

shown in the diagram.



12.3 List of Parameters

12.3 List

of Parameters

12.3.1 Ultility Functions List

The following list shows the available utility functions.

Parameter Function Remarks Refergnce
No. Section
Fn000 Alarm traceback data display 722
Fn001 Rigidity setting during online autotuning O 924
Fn002 JOG mode operation @) 8.1.1
Fn003 Zero-point search mode O 7.2.3
Fn004 Reserved (Do not change.) O -
Fn005 Parameter setting initialization O 7.2.4
Fn006 Alarm traceback data clear O 7.2.5
Fn007 Writing to EEPROM inertia ratio data obtained from online autotuning @) 9.2.7
Fn008 Absolute encoder multiturn reset and encoder alarm reset @) 8.4.5
Fn009 Automatic tuning of analog (speed, torque) reference offset @) z;;
FnOOA Manual adjustment of speed reference offset O 8.5.3
Fn00OB Manual adjustment of torque reference offset O 8.7.3
Fn00OC Manual zero-adjustment of analog monitor output O 7.2.6
Fn0OOD Manual gain-adjustment of analog monitor output O 7.2.7
FnOOE Automatic offset-adjustment of motor current detection signal O 7.2.8
FnOOF Manual offset-adjustment of motor current detection signal O 7.2.9
Fn010 Password setting (protects parameters from being changed.) 7.2.10
FnO11 Motor models display 7.2.11
Fn012 Software version display 7.2.12
Fno13 g/iléhtriZum limit value setting change when a Multiturn Limit Disagreement alarm (A.CC) o 848

Note: When the parameters marked with “O” in remarks column are set for Write Prohibited Setting (Fn010), the

indication shown below appears and such parameters cannot be changed.

[ Blinks for
(I 0|~ ] one second

—
-—
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12.3.2 List of Parameters

12.3.2 List of Parameters
(1) Parameter Display

Parameter settings are displayed as shown below.

1N N1 | Decimal display
LI nle | infive digits
INFO Since each digit in the function selection parameters has a significant meaning, the value can only be changed for each

individual digit. Each digit displays a value within its own setting range.

(2) Definition of Display for Function Selection Parameters
Each digit of the function selection parameters has a meaning.
For example, the rightmost digit of parameter Pn000 is expressed as “Pn000.0.”

IMPORTANT 1. Each digit of the function selection parameters is defined as shown below. The following explains the
purpose of each digit of a parameter.

* Pn000.0 or n.xxxO: Indicates the value for the 1st digit of parameter Pn000.

* Pn000.1 or n.xxOx: Indicates the value for the 2nd digit of parameter Pn000.
* Pn000.2 or n.xOxx: Indicates the value for the 3rd digit of parameter Pn00O.
* Pn000.3 or n.OOxxx: Indicates the value for the 4th digit of parameter Pn000.

(i
(A ) [ [
—I_— 1st digit
2nd digit
3rd digit

4th digit

Hexadecimal display

2. After changing the parameters with “After restart” mentioned in “Setting Validation” column in the table on
the following pages, turn OFF the main circuit and control power supplies and then turn them ON again to
enable the new settings.
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12.3 List of Parameters

Parameter . . Factory Setting | Reference
No. Name Setting Range Units Setting | Validation Section
Pn000 Function Selection Basic Switches - - 0000 After -
restart

4th

3rd 2nd 1st

digit digit digit digit

n.CICICIL]

Direction Selection

(Refer to "8.3.2 Switching the Servomotor Rotation Direction.")

0 Sets CCW as forward direction.
1 Sets CW as forward direction (Reverse Rotation Mode).
2 and 3| Reserved (Do not change.)

Control Method Selection

(Refer
0

to "8.2 Control Mode Selection.")

Speed control (analog reference)

-

Position control (pulse train reference)

Torque control (analog reference)

Internally set speed control (contact reference)

Internally set speed control (contact reference) < Speed control (analog reference)

Internally set speed control (contact reference) <> Position control (pulse train reference)

Internally set speed control (contact reference) < Torque control (analog reference)

Position control (pulse train reference) < Speed control (analog reference)

Position control (pulse train reference) < Torque control (analog reference)

Torque control (analog reference) < Speed control (analog reference)

Speed control (analog reference) < Zero clamp

w|lr|lo|lo|~|lo|lo|s|w]|N

Position control (pulse train reference) < Position control (Inhibit)

Axis Address
OtoF

Sets SERVOPACK axis address (Function supported by PC software SigmaWin+*).

Rotation Type/Linear Type Startup Selection (When the Encoder is not Connected)

0

Starts up as rotation type.

1

Reserved (Do not change.)

* SigmaWin+ is a Windows-compatible software tool used to set up and tune Yaskawa servo drives. SigmaWin+ can be downloaded
from the e-mechatronics site (http://www.e-mechatronics.com/en).
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12.3.2 List of Parameters

Parameter . . Factory Setting | Reference
Name Setting Range Units . o ;
No. 9 9 Setting | Validation | Section
Pn001 Function Selection Application Switches 1 - - 0000 After -
restart
4th 3rd 2nd st
digit digit digit digit
n.CICTCIL]
Servo OFF or Alarm Stop Mode
Refer to "8.3.5 Selecting the Stopping Method After Servo OFF."
0 Stops the motor by applying dynamic brake (DB).
1 Stops the motor by applying dynamic brake (DB) and then releases DB.
2 Makes the motor coast to a stop state without using the dynamic brake (DB).
Overtravel (OT) Stop Mode
(Refer to "8.3.3 Setting the Overtravel Limit Function.")
0 Same setting as Pn001.0 (Stops the motor by applying DB or by coasting).
1 Sets the torque of Pn406 to the maximum value, decelerate the motor to a stop, and then sets it
to servolock state.
2 Sets the torque of Pn406 to the maximum value, decelerates the motor to a stop, and then sets it
to coasting state.
AC/DC Power Input Selection
(Refer to "6.1.3 Typical Main Circuit Wirning Examples.")
0 Not applicable to main circuit DC power input: Input AC power supply through L1, L2 (, and L3)
terminals.
1 Applicable to main circuit DC power input: Input DC power supply between (D1 and O.
Warning Code Output Selection
(Refer to "11.1.2 Warning Display.")
0 ALOI1, ALO2, and ALO3 output only alarm codes.
1 ALO1, ALO2, and ALO3 output both alarm codes and warning codes. While warning
codes are output, ALM signal output remains ON (normal state).
Pn002 Function Selection Application Switches 2 - - 0000 After -
restart

4th 3rd 2nd 1st
digit digit digit digit

n.CICICIL]

Speed Control Option (T-REF Terminal Allocation)

N/A

Uses T-REF as an external torque limit input.
(Refer to "8.9.3 Torque Limiting Using an Analog Voltage Reference.")

Uses T-REF as a torque feed forward input.
(Refer to "9.4.2 Torque Feed-forward.")

Uses T-REF as an external torque limit input when P-CL and N-CL are ON.
(Refer to "8.9.4 Torque Limiting Using an External Torque Limit and Analog Voltage Reference.")

Torque

(Refer to "8.7.4 Limiting Servomotor Speed during Torque Control.")
N/A

Control Option (V-REF Terminal Allocation)

Uses V-REF as an external speed limit input.

Absolute Encoder Usage
(Refer to "8.4.2 Selecting an Absolute Encoder.")

0

Uses absolute encoder as an absolute encoder.

1

Uses absolute encoder as an incremental encoder.

Reserved (Do not change)

* The parameter Pn111 setting is enabled only when the parameter Pn110.1 is set to 0.
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12.3 List of Parameters

Parameter . . Factory Setting | Reference
No. Name Setting Range Units Setting | Validation Section
Pn003 Function Selection Application Switches 3 - - 0002 After -
restart
4th  3rd 2nd 1st
digit digit digit digit
n.CICICIL]
Analog Monitor 1 Torque Reference Monitor
(Refer to "9.5 Analog Monitor.")
0 | Motor speed: 1 V/100 min-!
1 Speed reference: 1 V/100 min-!
2 Internal torque reference: 1 V/100%
3 Position error: 0.05 V/1 reference unit
4 Position error: 0.05 V/100 reference units
5 Reference pulse frequency (converted to min-!): 1 V/100 min-!
6 Motor speed X 4: 1 V/25 min-!
7 Motor speed X 8: 1 V/12.5 min-!
8 to F | Reserved (Do not change)
Analog Monitor 2 Speed Reference Monitor
(Refer to "9.5 Analog Monitor.")
0 to F| Same as Analog Monitor 1 Torque Reference Monitor
Reserved (Do not change)
Reserved (Do not change)
Pn004 Reserved (Do not change) 0000 to 1110 - 0000 Immedi- -
ately
Pn005 Reserved (Do not change) - - 0000 Immedi- -
ately
Pn100 Speed Loop Gain 1 to 2000 1 Hz 40 Immedi- 9.3.4
ately
Pn101 Speed Loop Integral Time Constant 15 to 51200 0.01 ms 2000 Immedi- 935
ately
Pn102 Position Loop Gain 1 to 2000 1/s 40 Immedi- 933
ately
Pn103 Moment of Inertia Ratio 0 to 10000 1% 0 Immedi- 9.2.6
(0 to 20000)" ately 933
Pn104 2nd Speed Loop Gain 1 to 2000 1 Hz 40 Immedi- 9.4.9
ately
Pn105 2nd Speed Loop Integral Time Constant 15 to 51200 0.01 ms 2000 Immedi- 9.4.9
ately
Pn106 2nd Position Loop Gain 1 to 2000 /s 40 Immedi- 9.49
ately
Pn107 Bias 0to 450 1 min~! 0 Immedi- 9.4.6
ately
Pn108 Bias Width Addition 0to 250 1 reference 7 Immedi- 9.4.6
unit ately
Pn109 Feed-forward 0to 100 1% 0 Immedi- 9.4.1
ately

* Used when the software version is 32 or later.
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12.3.2 List of Parameters

Parameter . . Factory Setting | Reference
Name Setting Range Units . L ;
No. 9 9 Setting | Validation | Section
Pn10A Feed-forward Filter Time Constant 0 to 6400 0.01 ms 0 Immedi- 9.4.1
ately
Pn10B Gain-related Application Switches 0000 to 2314 - 0000 After -
restart/
Immedi-
ately
4th  3rd 2nd 1st
digit digit digit digit
n.C1010] , .
Mode Switch Selection Setting
(Refer to "9.4.5 Using the Mode Switch (P/PI Switching).") Validation
0 Uses internal torque reference as the condition (Level setting: Pn10C) Immediately
1 Uses speed reference as the condition (Level setting: Pn10D) Immediately
2 Uses acceleration as the condition (Level setting: Pn10E) Immediately
3 Uses position error pulse as the condition (Level setting: Pn10F) Immediately
4 No mode switch function available Immediately
Speed Loop Control Method Setting
(Refer to "9.3.5 Speed Loop Integral Time Constant.") Validation
0 PI control After restart
1 IP control After restart
2 and 3| Reserved (Do not change) After restart
Automatic Gain Switching Condition Selection * e
(Refer to "10.3.5 Automatic Gain Switching Function.") Validation
0 Automatic gain switching disabled (Factory setting) After restart
1 Switches the gain according to the position reference condition only. After restart
2 Switches the gain according to the position error condition only. After restart
3 Switches the gain according to the position reference and After restart
position error condition only.
Reserved (Do not change)
Pn10C Mode Switch Torque Reference 0 to 800 1% 200 Immedi- 945
ately
Pn10D Mode Switch Speed Reference 0 to 10000 1 min! 0 Immedi- 9.4.5
ately
Pn10E Mode Switch Acceleration 0 to 3000 1 min'Y s 0 Immedi- 9.4.5
ately
Pn10F Mode Switch Error Pulse 0 to 10000 1 reference 0 Immedi- 94.5
unit ately

* Used only when the software version is 32 or later.
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12.3 List of Parameters

Parameter . . Factory Setting | Reference
No. Name Setting Range Units Setting | Validation Section
Pn110 Online Autotuning Switches - - 0010 After -
restart/
Immedi-
ately

4th 3rd  2nd 1st
digit digit digit digit

n.[1LIL]

Online Autotuning Method Setting
(Refer to "9.2.3 Selecting the Online Autotuning Execution Method.") Validation

0 [ Tunes only at the beginning of operation.

1 Always tunes. After restart
2 Does not perform autotuning.
Speed Feedback Compensation Selection Setting
(Refer to "9.4.8 Speed Feedback Compensation.") Validation

0 Applicable

Immediately

1 N/A

Friction Compensation Selection Vgliecgteia?i%n

0 Friction compensation: Disabled

1 Friction compensation: Small Immediately
2 Friction compensation: Large
Reserved (Do not change)
Pn111 Speed Feedback Compensation *! 1t0 500 1% 100 Immedi- 948
ately
Pn112 Reserved (Do not change) - - 100 - -
Pn113 1000
Pn114 200
Pn115 32
Pn116 16
Pn117 100
Pn118 100
Pn119 50
Pn11A 1000
Pn11B 50
Pn11C 70
Pn11D 100
Pn11E 100
Pn11F 0
Pn120 0
Pn121 50
Pn122 0
Pn123 0
Pn124 Automatic Gain Switching Timer *2 1 to 10000 1 ms 100 Immedi- 10.3.5
ately
Pn125 Automatic Gain Switching Width *2 1to 250 1 reference 7 Immedi- 10.3.5
unit ately

* 1. The parameter Pnl11 setting is enabled only when the parameter Pn110.1 is set to 0.
* 2. Used only when the software version is 32 or later.
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12.3.2 List of Parameters

Parameter . . Factory Setting | Reference
No. Name Setting Range Unit Setting | Validation | Section
Pn200 Position Control References Selection - - 0000 After 8.6.1
Switches restart

4th  3rd  2nd  1st

Reference Pulse Form

Sign + Pulse, positive logic

CW + CCW, positive logic

Phase A + Phase B ( x1), positive logic

Phase A + Phase B ( x2), positive logic

Phase A + Phase B ( x4), positive logic

Sign + Pulse, negative logic

CW + CCW, negative logic

Phase A + Phase B ( x1), negative logic

Phase A + Phase B ( X2), negative logic

digit digit digit  digit
n. L0
0
1
2
3
4
5
6
7
8
9

Phase A + Phase B ( x4), negative logic

0

Clears error counter when the signal is at H level.

Error Counter Clear Signal From

1

Clears error counter at the rising edge of the signal.

2

Clears error counter when the signal is at L level.

3

Clears error counter at the falling edge of the signal.

0

Clear Operation

Clears error counter at the baseblock.

1

Does not clear error counter (Possible to clear error counter only with CLR signal).

2

Clears error counter when an alarm occurs.

Filter Selection

Reference input filter for line driver signals

Reference input filter for open collector signals

Pn201 PG Dividing Ratio 16 to 16384 1 P/rev 16384 After 8.5.7
(For 16-bit or less) restart
Pn202 Electronic Gear Ratio (Numerator) 1 to 65535 - 4 After 8.6.2
restart
Pn203 Electronic Gear Ratio (Denominator) 1 to 65535 - 1 After 8.6.2
restart
Pn204 Position Reference Accel/Decel Time 0 to 6400 0.01 ms 0 Immedi- 8.6.4
Constant ately
Pn205 Multiturn Limit Setting * 0to 65535 1 rev 65535 After 8.4.7
restart
Pn206 Reserved (Do not change) - - 16384 - -

* This setting must be changed only for special applications. Changing this limit inappropriately or unintentionally
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12.3 List of Parameters

Parameter . . Factory Setting | Reference
No. Name Setting Range Unit Setting | Validation | Section
Pn207 Position Control Function Switches 0000 to 1111 - 0000 After -
restart
4th 3rd 2nd 1st
digit digit digit digit
n.
L—_| |:| Position Reference Filter Selection
(Refer to "8.6.4 Smoothing.")
0 Acceleration/deceleration filter
1 Average movement filter
Position Control Option
Refer to "9.4.3 Speed Feed-forward."
0 N/A
1 Uses V-REF as a speed feed-forward input.
D
0 Uses the parameter Pn201 (For 16-bit or less) as the dividing ratio (Factory setting).
1 Uses the parameter Pn212 (For 17-bit or more) as the dividing ratio.
Pn208 Position Reference Movement Averagmg 0 to 6400 0.01 ms After
Time restart
Pn212 PG Dividing Ratio 16 to 1073741824 1 P/rev 2048 After 10.3.2
(For 17-bit or more) * restart
Pn217 Reference Pulse Input Multiplication *! 11099 x1 1 After 10.3.3
restart
Pn218 Reference Pulse Multiplication Range 0000 to 0001 - 0000 Immedi- 10.3.3
Switching Function ately
4th 3rd 2nd 1st
digit digit digit d|g|t
n. CICICIL]
Reference Pulse Input Multiplication Range Switching Function
Disabled (Factory setting)
1 Enabled
Reserved (Do not change)
Pn300 Speed Reference Input Gain 150 to 3000 0.01vV Immedi- 8.5.1
/ rated speed ately 8.7.4
943
Pn301 Internal Set Speed 1 0 to 10000 1 min! ™2 100 Immedi- 8.8.1
ately
Pn302 Internal Set Speed 2 0 to 10000 1 min! *2 200 Immedi- 8.8.1
ately
Pn303 Internal Set Speed 3 0 to 10000 1 min-l *2 300 Immedi- 8.8.1
ately

* 1. Used only when the software version is 32 or later.
* 2. Used a unit of 0.1 min™! unit for direct-drive servomotors or for servomotors whose maximum speed is 500

min! or less.
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12.3.2 List of Parameters

Parameter . . Factory Setting | Reference
No. Name Setting Range Unit Setting | Validation | Section
Pn304 JOG Speed 0 to 10000 1 min! 500 Immedi- 8.1.1
ately
Pn305 Soft Start Acceleration Time 0 to 10000 1 ms 0 Immedi- 8.5.4
ately
Pn306 Soft Start Deceleration Time 0 to 10000 1 ms 0 Immedi- 8.5.4
ately
Pn307 Speed Reference Filter Time Constant 0 to 65535 0.01 ms 40 Immedi- 8.5.5
ately
Pn308 Speed Feedback Filter Time Constant 0 to 65535 0.01 ms 0 Immedi- 9.4.7
ately
Pn309 Reserved (Do not change) *! 0to 500 1 min! 60 Immedi- -
ately
Pn400 Torque Reference Input Gain 10 to 100 0.1 V/rated 30V Immedi- 8.7.1
torque ately 893
8.9.4
9.4.2
Pn401 Torque Reference Filter Time Constant 0 to 65535 0.01 ms 100 Immedi- 9.4.10
ately
Pn402 Forward Torque Limit 0 to 800 1% 800 Immedi- 8.9.1
ately
Pn403 Reverse Torque Limit 0 to 800 1% 800 Immedi- 8.9.1
ately
Pn404 Forward External Torque Limit 0 to 800 1% 100 Immedi- 8.9.2
ately 8.9.4
Pn405 Reverse External Torque Limit 0 to 800 1% 100 Immedi- 8.9.2
ately 8.9.4
Pn406 Emergency Stop Torque 0 to 800 1% 800 Immedi- 833
ately
Pn407 Speed Limit during Torque Control 0 to 10000 1 min! 10000 Immedi- 8.7.4
ately
Pn408 Torque Function Switches™! 0000 to 0101 - 000072 Immedi- 9.4.10
ately
4th  3rd 2nd 1st
digit digit digit digit
n. L[] | |
Notch Filter Selection
(Refer to "9.4.10 Torque Reference Filter.")
0 First notch filter disabled.
1 Uses first notch filter.
Reserved (Do not change)
Notch Filter Function 2 *1
(Refer to "10.3.4 Second Stage Notch Filter and Changeable Q Value.")
0 Second notch filter disabled.
1 Uses second notch filter.
Reserved (Do not change)
Pn409 First Stage Notch Filter Frequency 50 to 2000 1 Hz 20003 Immedi- 9.4.10
ately
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* 1. Used only when the software version is 32 or later.
* 2. The factory setting is 0001 for the models with 5 kW or more.
* 3. The factory setting is 1500 for the models with 5 kW or more.




12.3 List of Parameters

e Name setingRange | unit | T |\ e | Secion

Pn40A First Stage Notch Filter Q Value * 50 to 400 X0.01 70 Tmmedi- | 1034
(0.50 to 4.00) (0.70) ately

Pn40B Second Stage Notch Filter Frequency * 50 to 2000 1 Hz 2000 Imrtnciedi- 10.3.4
ately

Pn40C Second Stage Notch Filter Q Value * 50 to 400 x0.01 70 Immedi- 10.3.4
(0.50 to 4.00) (0.70) ately

Pn500 Positioning Completed Width 0 to 250 1 reference 7 Immedi- 8.6.5
unit ately

Pn501 Zero Clamp Level 0 to 10000 1 min™! 10 Immedi- 8.5.6
ately

Pn502 Rotation Detection Level 1 to 10000 1 min™! 20 Immedi- 8.11.3
ately

Pn503 Speed Coincidence Signal Output Width 0 to 100 1 min™! 10 Immedi- 8.5.8
ately

Pn504 NEAR Signal Width 1 to 250 1 reference 7 Immedi- 8.6.6
unit ately

Pn505 Overflow Level 1 to 32767 256 refer- 1024 Immedi- 933
ence units ately

Pn506 Brake Reference - Servo OFF Delay Time 0to 50 10 ms 0 Immedi- 834
ately

Pn507 Brake Reference Output Speed Level 0 to 10000 1 min™! 100 Immedi- 834
ately

Pn508 Timing for Brake Reference Output during 10 to 100 10 ms 50 Immedi- 834
Motor Operation ately

Pn509 Momentary Hold time 20 to 1000 1 ms 20 Immedi- 8.3.6
ately

* Used only when the software version is 32 or later.
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12.3.2 List of Parameters

Parameter . . Factory Setting | Reference
No. Name Setting Range Unit Setting | Validation | Section
Pn50A Input Signal Selections 1 _ - 2100 After B
restart

4th 3rd 2nd st
digit digit digit digit

n.[][]

Input Signal Allocation Mode
Refer to "7.3.2 Input Circuit Signal Allocation.”

0 Uses the sequence input signal terminals with standard allocation.™

1 Changes the sequence input signal allocation for each signal.

/S-ON Signal Mapping
Signal Polarity: Normal; Servo ON when ON (L-level)

Signal Polarity: Reverse; Servo ON when OFF (H-level)
(Refer to "8.3.1 Setting the Servo ON Signal.")

ON when CN1-40 input signal is ON (L-level).

o

N

ON when CN1-41 input signal is ON (L-level).

ON when CN1-42 input signal is ON (L-level).

ON when CN1-43 input signal is ON (L-level).

ON when CN1-44 input signal is ON (L-level).

ON when CN1-45 input signal is ON (L-level).

ON when CN1-46 input signal is ON (L-level).

Sets signal ON.

Sets signal OFF.

OFF when CN1-40 input signal is OFF (H-level).

OFF when CN1-41 input signal is OFF (H-level).

OFF when CN1-42 input signal is OFF (H-level).

OFF when CN1-43 input signal is OFF (H-level).

OFF when CN1-44 input signal is OFF (H-level).

OFF when CN1-45 input signal is OFF (H-level).

MmO |lO|lm > || |N|o|ja|ld]w]N

OFF when CN1-46 input signal is OFF (H-level).

/P-CON Signal Mapping (P control when ON (L-level))

(Refer to "9.4.4 Proportional Control Operation (Proportional Operation Reference).")
0 to F| Same as /S-ON

P-OT Signal Mapping (Overtravel when OFF (H-level))

Refer to "8.3.3 Setting the Overtravel Limit Function."

o

Forward run allowed when CN1-40 input signal is ON (L-level).

-

Forward run allowed when CN1-41 input signal is ON (L-level).

Forward run allowed when CN1-42 input signal is ON (L-level).

Forward run allowed when CN1-43 input signal is ON (L-level).

Forward run allowed when CN1-44 input signal is ON (L-level).

Forward run allowed when CN1-45 input signal is ON (L-level).

Forward run allowed when CN1-46 input signal is ON (L-level).

Forward run prohibited.

Forward run allowed.

Forward run allowed when CN1-40 input signal is OFF (H-level).

Forward run allowed when CN1-41 input signal is OFF (H-level).

Forward run allowed when CN1-42 input signal is OFF (H-level).

Forward run allowed when CN1-43 input signal is OFF (H-level).

Forward run allowed when CN1-44 input signal is OFF (H-level).

Forward run allowed when CN1-45 input signal is OFF (H-level).

Mmmlo|lo|lw|>|o|le|[N]|ojo]|lm|lw]|N

Forward run allowed when CN1-46 input signal is OFF (H-level).
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* When Pn50A.0 is set to 0 for the input signal standard allocation mode, the following modes are compatible:

Pn50A.1 =7, Pn50A.3 =8, and Pn50B.0 = 8.




12.3 List of Parameters

Parameter . . Factory Setting | Reference
No. Name Setting Range Unit Setting | Validation Section
Pn50B Input Signal Selections 2 - - 6543 After -
restart

4th  3rd 2nd 1st
digit digit digit digit

n.

N-OT Signal Mapping (Overtravel when OFF (H-level))

Refer to "8.3.3 Setting the Overtravel Limit Function.”
0 Reverse run allowed when CN1-40 input signal is ON (L-level).

N

Reverse run allowed when CN1-41 input signal is ON (L-level).

Reverse run allowed when CN1-42 input signal is ON (L-level).

Reverse run allowed when CN1-43 input signal is ON (L-level).

Reverse run allowed when CN1-44 input signal is ON (L-level).

Reverse run allowed when CN1-45 input signal is ON (L-level).

Reverse run allowed when CN1-46 input signal is ON (L-level).

Reverse run prohibited.

Reverse run allowed.

Reverse run allowed when CN1-40 input signal is OFF (H-level).

Reverse run allowed when CN1-41 input signal is OFF (H-level).

Reverse run allowed when CN1-42 input signal is OFF (H-level).

Reverse run allowed when CN1-43 input signal is OFF (H-level).

Reverse run allowed when CN1-44 input signal is OFF (H-level).

MO0 |>|lo|l0|N|ojla]|d|lw]|N

Reverse run allowed when CN1-45 input signal is OFF (H-level).

-n

Reverse run allowed when CN1-46 input signal is OFF (H-level).

/ALM-RST Signal Mapping (Alarm Reset when ON (L-level))

(Refer to "8.11.1 Servo Alarm Output (ALM) and Alarm Code Output (ALO1, ALO2, ALO3).")
0 to F [ Same as N-OT

/P-CL Signal Mapping (Torque Limit when ON (L-level))
(Refer to "8.9.2 External Torque Limit (Output Torque Limiting by Input Signals).")

0 to F | Same as /S-OT, the setting of 2nd digit of Pn50A

/N-CL Signal Mapping (Torque Limit when ON (L-level))
Output Torque Limiting b

0 to F | Same as /S-OT, the setting of 2nd digit of Pn50A

Refer to "8.9.2 External Torque Limit

INFOCPp ® Input signal polarities

Signal Effective Level Voltage level Contact
ON Low (L) level ov Close
OFF High (H) level 24V Open
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12.3.2 List of Parameters

Parameter . . Factory Setting | Reference
No. Name Setting Range Unit Setting | Validation Section
Pn50C Input Signal Selections 3 - - 8888 After -
restart

4th  3rd 2nd 1st
digit digit digit digit

n.

/SPD-D Signal Mapping
(Refer to "8.8 Operating Using Speed Control with an Internally Set Speed.")

ON when CN1-40 input signal is ON (L-level).

ON when CN1-41 input signal is ON (L-level).

ON when CN1-42 input signal is ON (L-level).

ON when CN1-43 input signal is ON (L-level).

ON when CN1-44 input signal is ON (L-level).

ON when CN1-45 input signal is ON (L-level).

ON when CN1-46 input signal is ON (L-level).

Sets signal ON.

Sets signal OFF.

ON when CN1-40 input signal is OFF (H-level).

ON when CN1-41 input signal is OFF (H-level).

ON when CN1-42 input signal is OFF (H-level).

ON when CN1-43 input signal is OFF (H-level).

ON when CN1-44 input signal is OFF (H-level).

ON when CN1-45 input signal is OFF (H-level).

Mmmlg|OoO|lm|>|lo|lo|N|[o|ja|lr]w]|N

ON when CN1-46 input signal is OFF (H-level).

/SPD-A Signal Mapping
(Refer to "8.8 Operating Using Speed Control with an Internally Set Speed.")

0 to F| Same as /SPD-D

/SPD-B Signal Mapping

(Refer to "8.8 Operating Using Speed Control with an Internally Set Speed.")
0 to F| Same as /SPD-D

/C-SEL Signal Mapping (Control mode change when ON (L-level))

(Refer to "8.10.2 Switching the Control Mode.")
0~F | Same as /SPD-D
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12.3 List of Parameters

Parameter . . Factory Setting | Reference
No. Name Setting Range Unit Setting | Validation Section
Pn50D Input Signal Selections 4 - - 8888 After -
restart

4th 3rd 2nd 1st

digit digit digit digit
n. 010

[ZCLAMP Signal Mapping (Zero clamp when ON (L-level))
(Refer to "8.5.6 Using the Zero Clamp Function.")

ON when CN1-40 input signal is ON (L-level).

ON when CN1-41 input signal is ON (L-level).

ON when CN1-42 input signal is ON (L-level).

ON when CN1-43 input signal is ON (L-level).

ON when CN1-44 input signal is ON (L-level).

ON when CN1-45 input signal is ON (L-level).

ON when CN1-46 input signal is ON (L-level).

Sets signal ON.

Sets signal OFF.

ON when CN1-40 input signal is OFF (H-level).

ON when CN1-41 input signal is OFF (H-level).

ON when CN1-42 input signal is OFF (H-level).

ON when CN1-43 input signal is OFF (H-level).

ON when CN1-44 input signal is OFF (H-level).

ON when CN1-45 input signal is OFF (H-level).

nlmlo|lo|lo|>»|lo|lo|N|o|a|lsr]|w|d

ON when CN1-46 input signal is OFF (H-level).

/INHIBIT Signal Mapping (Reference pulse inhibit when ON (L-level))

(Refer to "8.6.7 Reference Pulse Inhibit Function (INHIBIT).")

0 to F| Same as /ZCLAMP

/G-SEL Signal Mapping (Gain change when ON (L-level))

(Refer to "9.4.9 Switching Gain Settings.")
0 to F| Same as /ZCLAMP

Reserved (Do not change)

Pn50E

Output Signal Selections 1

3211

After
restart

4th 3rd 2nd st

n-diitﬁ(ﬁgf|

it

Positioning Completion Signal Mapping (/COIN)
(Refer to "8.6.5 Positioning Completed Output Signal.")

0 Disabled (the above signal is not used.)

1 Outputs the signal from CN1-25, 26 output terminal.
2 Outputs the signal from CN1-27, 28 output terminal.
3 Outputs the signal from CN1-29, 30 output terminal.

Speed Coincidence Detection Signal Mapping (/V-CMP)

(Refer to "8.5.8 Speed Coincidence Output.")
0 to 3| Same as /COIN

Rotation Detection Signal Mapping (/TGON)
(Refer to "8.11.3 Running Output Signal (/TGON).")

0 to 3 | Same as /COIN

Servo Ready Signal Mapping (/S-RDY)

(Refer to "8.11.4 Servo Ready (/S-RDY) Output.")
0 to 3| Same as /COIN
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12.3.2 List of Parameters

Parameter Factory Setting | Reference

No. Name Setting Range Unit Setting | Validation | Section

Pn50F Output Signal Selections 2 - - 0000 After -
restart

4th 3rd 2nd 1st
digit digit digit digit

n.CICICIL]

Torque Limit Detection Signal Mapping (/CLT)
(Refer to "8.9.5 Checking Output Torque Limiting during Operation.")

0 Disabled (the above signal is not used.)

1 Outputs the signal from CN1-25, -26 output terminal.

2 Outputs the signal from CN1-27, -28 output terminal.

3 Outputs the signal from CN1-29, -30 output terminal.

Speed Limit Detection Signal Mapping (/VLT)

(Refer to "8.7.4 Limiting Servomotor Speed during Torque Control.")
0 to 3| Same as /CLT

Brake Interlock Signal Mapping (/BK)
(Refer to "8.3.4 Setting for Holding Brakes.")

0 to 3 | Same as /CLT

Warning Signal Mapping (/WARN)

(Refer to "8.11.2 Warning Output (/WARN).")
0 to 3| Same as /CLT

Pn510 Output Signal Selections 3 0000 to 0333 - 0000 After -
restart

4th  3rd 2nd 1st
digit digit digit digit

n.CICICIL]

Near Signal Mapping (/NEAR)
(Refer to "8.6.6 Positioning Near Signal.")

0 Disabled (the above signal is not used.)

1 Outputs the signal from CN1-25 or -26 terminals.

2 Outputs the signal from CN1-27 or -28 terminals.

3 Outputs the signal from CN1-29 or -30 terminals.

Reserved (Do not change)

Reference Pulse Input Multiplication Change Output Signal Mapping (/PSELA) *

Refer to "10.3.3 Reference Pulse Input Multiplication Range Switching Function."
0 to 3| Same as /NEAR

Reserved (Do not change)

Pn511 Reserved (Do not change) - - 8888 Immedi- -
ately

* Used only when the software version is 32 or later.
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12.3 List of Parameters

Parameter . . Factory Setting | Reference
No. Name Setting Range Unit Setting | Validation Section
Pn512 Output Signal Reversal Settings - - 0000 After 7.3.3
restart

4th 3rd 2nd 1st
digit digit digit digit

n.C1[]

Output Signal Reversal for CN1-25 or -26 Terminals

Output signal is not reversed.

Output signal is reversed.

Signal Reversal for CN1-27 or -28 Terminals

0 Output signal is not reversed.
1 Output signal is reversed.
O gnal Reversal fo 90 0Te a
0 Output signal is not reversed.
1

Output signal is reversed.

Reserved (Do not change)

Pn513

Input Signal Selections 5*

0000 to O0FF -

0088

After
restart

10.3.3

4th  3rd

n. C1E

2nd 1st
digit digit

0

Reference Pulse Input Mulitiplication Change

ON when CN1-40 input signal is ON (L-level).

ON when CN1-41 input signal is ON (L-level).

ON when CN1-42 input signal is ON (L-level).

ON when CN1-43 input signal is ON (L-level).

ON when CN1-44 input signal is ON (L-level).

ON when CN1-45 input signal is ON (L-level).

ON when CN1-46 input signal is ON (L-level).

Sets signal ON.

Sets signal OFF. (Factory setting)

ON when CN1-40 input signal is OFF (H-level).

ON when CN1-41 input signal is OFF (H-level).

ON when CN1-42 input signal is OFF (H-level).

ON when CN1-43 input signal is OFF (H-level).

ON when CN1-44 input signal is OFF (H-level).

ON when CN1-45 input signal is OFF (H-level).

nlmlo|lolo>|lo|o|~N]|o|a|s|w|N

ON when CN1-46 input signal is OFF (H-level).

Reserved (Do not change)

Reserved (Do not change)

Reserved (Do not change)

* Used only when the software version is 32 or later.
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12.3.2 List of Parameters

Parameter . . Factory Setting | Reference
No. Name Setting Range Unit Setting | Validation | Section
Pn51A Position Error Level Between Motor and 0to 32767 1 reference 0 Immedi- 10.5.1
Load ™! unit ately
Pn51B Reserved (Do not change) *! 1to0 32767 256 refer- 100 Immedi- -
ence units ately
Pn51C Reserved (Do not change) *! 0 to 10000 1 min~! 450 Immedi- -
ately
Pn51E Excessive Position Error Warning Level ! 0to 100 1% 0 Immedi- 1.1.2
ately 11.1.3
Pn600 Regenerative Resistor Capacity #2 Depends on SERVO- 10 W 0 Immedi- 6.5
PACK ately
Capacity *3
Pn601 Reserved (Do not change) Depends on SERVO- - 0 Immedi- -
PACK ately
Capacity *3

*1.
*2.

*3.
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Used only when the software version is 32 or later.

Normally set to “0.” When using an external regenerative resistor, set the allowable power loss (W) of the

regenerative resistor.

The upper limit is the maximum output capacity (W) of the SERVOPACK.




12.3 List of Parameters

12.3.3 Monitor Modes

The following list shows monitor modes available.

Parilr:eter Content of Display Unit
Un000 Actual motor speed min™!
Un001 Input speed reference min™!
Un002 Internal torque reference (Value for rated torque) %
Un003 Rotation angle 1 (Number of pulses from the zero point:16-bit decimal code) pulse
Un004 Rotation angle 2 (Angle from the zero point (electrical angle)) deg
Un005 Input signal monitor -
Un006 Output signal monitor -
Un007 Input reference pulse speed (displayed only in position control mode) min’!
. . . .. reference
Un008 Error counter value (amount of position error) (displayed only in position control mode) unit
Un009 Accumulated load rate (Value for the rated torque as 100%: Displays effective torque in 10 s %
cycle.)
UnOOA Regenerative load rate (Yalge for the processable regenerative power as 100%: Displays regen- %
erative power consumption in 10 s cycle.)
Power consumed by DB resistance
Un00B (Value for the processable power when dynamic brake is applied as 100%: Displays DB power %
consumption in 10 s cycle.)
Un00C Input reference pulse counter (hexadecimal code) B
(displayed only in position control mode)
Un00D Feedback pulse counter (hexadecimal code) -

Appendix
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12.4 Parameter Recording Table

Use the following table for recording parameters.

Note: Setting validation (“immediately” or “after restart”) for Pn10B and Pn110 differs depending on the digit. The
digits validated after restart are underlined in “Factory Setting” column.

Parameter Factpry Name Sgtting
No. Setting Validation
Pn000 0000 Function Selection Basic Switches After restart
Pn001 0000 Fugction Selection Application After restart
Switches 1
Pn002 0000 Fugction Selection Application After restart
Switches 2
Pn003 0002 Fur?ction Selection Application After restart
Switches 3
Pn004 0000 Reserved (Do not change) Immediately
Pn005 0000 Reserved (Do not change) Immediately
Pn100 40 Hz Speed Loop Gain Immediately
Pn101 20.00 ms Speed Loop Integral Time Constant Immediately
Pn102 40 /s Position Loop Gain Immediately
Pn103 0% Moment of Inertia Ratio Immediately
Pn104 40 Hz 2nd Speed Loop Gain Immediately
Pn105 20.00 ms 2nd Loop Integral Time Constant Immediately
Pn106 40 /s 2nd Position Loop Gain Immediately
Pn107 0 min" Bias Immediately
Pn108 7 reference Bias Width Addition Immediately
units
Pn109 0% Feed-forward Immediately
Pn10A 0.00 ms Feed-forward Filter Time Constant Immediately
Pn10B 0000 Gain-related Application Switches After restart
Pn10C 200% Mode Switch Torque Reference Immediately
Pn10D 0 min" Mode Switch Speed Reference Immediately
Pn10E 0 min-/s Mode Switch Acceleration Immediately
Pn10F 0 reference Mode Switch Error Pulse Immediately
units
Pn110 0010 Online Autotuning Switches After restart
Pn111 100% Speed Feedback Compensation Immediately
Pn112 100% Reserved (Do not change) Immediately
Pn113 1000 Reserved (Do not change) Immediately
Pn114 200 Reserved (Do not change) Immediately
Pn115 32 Reserved (Do not change) Immediately
Pn116 16 Reserved (Do not change) Immediately
Pn117 100% Reserved (Do not change) Immediately
Pn118 100% Reserved (Do not change) Immediately
Pn119 50 /s Reserved (Do not change) Immediately
Pn11A 1000% Reserved (Do not change) Immediately
Pn11B 50 Hz Reserved (Do not change) Immediately
Pn11C 70 Hz Reserved (Do not change) Immediately
Pn11D 100% Reserved (Do not change) Immediately
Pn11E 100% Reserved (Do not change) Immediately
Pn11F 0ms Reserved (Do not change) Immediately
Pn120 0ms Reserved (Do not change) Immediately
Pn121 50 Hz Reserved (Do not change) Immediately
Pn122 0 Hz Reserved (Do not change) Immediately
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12.4 Parameter Recording Table

Parameter Fact_ory Name S(_attin_g
No. Setting Validation
Pn123 0% Reserved (Do not change) Immediately
Pn124 1ms Automatic Gain Switching Timer Immediately
Pn125 1 refer_ence Automatic Gain Switching Width Immediately
unit
Pn200 0000 Posﬁtion Control References Selection | After restart
Switches
Pn201 16384 Plrev fFC; rDllng;?ﬁrRl:‘S‘; After restart
Pn202 4 Electronic Gear Ratio (Numerator) After restart
Pn203 1 Electronic Gear Ratio (Denominator) | After restart
Pn204 0.00 ms Position Reference Accel/Decel Time | Immediately
Constant
Pn205 65535 rev Multiturn Limit Setting After restart
Pn206 16384 P/rev Reserved (Do not change) -
Pn207 0000 Position Control Function Switches After restart
Pn208 0.00 ms I[;(\)]iirt;(;nl;e]fgf:ce Movement After restart
Pn212 2048 Plrev fg) 21;fg;?§rR£2fe) After restart
Pn217 x1 Reference Pulse Input Multiplication | After restart
Pn218 0000 ls{jvfli(r;?;; II:ELsCet il:ilultiplication Range | Immediately
Pn300 6.00 V/ Speed Reference Input Gain Immediately
rated speed
Pn301 100 min~! Internal Set Speed 1 Immediately
Pn302 200 min-? Internal Set Speed 2 Immediately
Pn303 300 min~? Internal Set Speed 3 Immediately
Pn304 500 min™! JOG Speed Immediately
Pn305 0ms Soft Start Acceleration Time Immediately
Pn306 0 ms Soft Start Deceleration Time Immediately
Pn307 0.40 ms Speed Reference Filter Time Constant | Immediately
Pn308 0.00 ms Speed Feedback Filter Time Constant | Immediately
Pn309 60 min-! Reserved (Do not change) Immediately
PR400 3.0V/ Torque Reference Input Gain Immediately
rated speed
Pn401 1.00 ms Torque Reference Filter Time Constant | Immediately
Pn402 800% Forward Torque Limit Immediately
Pn403 800% Reverse Torque Limit Immediately
Pn404 100% Forward External Torque Limit Immediately
Pn405 100% Reverse External Torque Limit Immediately
Pn406 800% Emergency Stop Torque Immediately
Pn407 10000 min™! Speed Limit during Torque Control Immediately
Pn408 0000™1 Torque Function Switches Immediately
Pn409 2000 Hz?2 First Stage Notch Filter Frequency Immediately
Pn40A 70 (0.70) First Stage Notch Filter Q Value Immediately
Pn40B 2000 Hz Second Stage Notch Filter Frequency | Immediately %<
Pn40C 70 (0.70) Second Stage Notch Filter Q Value Immediately §
Pn500 7 refe.rence Positioning Completed Width Immediately <%
units
Pn501 10 min" Zero Clamp Level Immediately m
Pn502 20 min~* Rotation Detection Level Immediately
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Parameter Factpry Name S(l-:'ttin.g
No. Setting Validation
Pn503 10 min-" \S;;if(:lfig Coincidence Signal Output Immediately
Pn504 7 reference NEAR Signal Width Immediately
units
1024 Overflow Level Immediately
Pn505 reference
units
Pn506 10 ms B.rake Reference-Servo OFF Delay Immediately
Time
Pn507 100 min™" Brake Reference Output Speed Level | Immediately
Pn508 500 ms Timing for Brake Reference Output Immediately
during Motor Operation
Pn509 20 ms Momentary Hold Time Immediately
Pn50A 2100 Input Signal Selections 1 After restart
Pn50B 6543 Input Signal Selections 2 After restart
Pn50C 8888 Input Signal Selections 3 After restart
Pn50D 8888 Input Signal Selections 4 After restart
Pn50E 3211 Output Signal Selections 1 After restart
Pn50F 0000 Output Signal Selections 2 After restart
Pn510 0000 Output Signal Selections 3 After restart
Pn511 8888 Reserved (Do not change) Immediately
Pn512 0000 Output Signal Reversal Settings After restart
Pn513 0088 Input Signal Selections 5 After restart
0 Position Error Level Between Motor Immediately
Pn51A reference and Load
units
100 Reserved (Do not change) Immediately
Pn51B reference
units
Pn51C 450 min-! Reserved (Do not change) Immediately
Pn51E 0% Excessive Position Error Warning Immediately
Level
Pn600 ow Regenerative Resistor Capacity Immediately
Pn601 ow Reserved (Do not change) Immediately
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* 1. The factory setting is 0001 for the models with 5 kW or more.
* 2. The factory setting is 1500 for the models with 5 kW or more.
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