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Preface

This User’'s Manual explains the program instructions,
memory and system definitions required to create user
programs for the MICREX-F Series PCs. Read this
manual carefully to ensure correct MICREX-F Series
operation.

See the corresponding User’s Manual (Hardware) for
details of the MICREX-F Series hardware, including
system configuration and |/O specifications, and refer
to the User’s Manual of the program loader for
information about the loader operation during
programming.

This manual is an English version based on the
Japanese User’s Manual No. FH160a.

— Notes

1. This manual may not be reproduced in whole or part in any form without prior written approval by the
manufacturer.

The contents of this manual (including specifications) are subject to change without prior notice.

If you find any ambiguous or incorrect descriptions in this manual, please write them down (with the
manual No. shown on the cover) and contact FUJI.
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Safety Precautions

Before mounting, wiring, operation, maintenance and & WARNING : Incorrect handling of the device
inspection of the device, be sure to read the operating may result in death or serious
instructions carefully to ensure proper operation. The injury.
operating instructions should be furnished to the & CAUTION : Incorrect handling of the device
maintenance supervisors of final users. may result in minor injury or
physical damage.
» Here, the safety precaution items are classified into » Even some items indicated by “Caution” may also
“Warning” and “Caution”. result in a serious accident.
/\ WARNING

» Never touch any part of charged circuits as terminals and exposed metal portion while the power is turned ON.
It may result in an electric shock to the operator.

» Turn OFF the power before mounting, dismounting, wiring, maintaining or checking, otherwise, electric shock,
erratic operation or troubles might occur.

+ Place the emergency stop circuit, interlock circuit or the like for safety outside the PC. A failure of PC might
break or cause problems to the machine.

» Do not connect in reverse polarity, charge (except rechargeable ones), disassemble, heat, throw in fire or short-
circuit the batteries, otherwise, they might burst or take fire.

/\ CAUTION

Do not use one found damaged or deformed when unpacked, otherwise, failure or erratic operation might be
caused.

* Do not shock the product by dropping or tipping it over, otherwise, it might be damaged or troubled.

- Follow the directions of the operating instructions when mounting the product. If mounting is improper, the
product might drop or develop problems or erratic operations.

* Use the rated voltage and current mentioned in the operating instructions and manual. Use beyond the rated
values might cause fire, erratic operation or failure.

« Operate (keep) in the environment specified in the operating instructions and manual. High temperature, high
humidity, condensation, dust, corrosive gases, oil, organic solvents, excessive vibration or shock might cause
electric shock, fire, erratic operation or failure.

= Select a wire size to suit the applied voltage and carrying current, and carry out wiring according to the operat-
ing instructions and manual. Poor wiring might cause fire.

+ Contaminants, wiring chips, iron powder or other foreign matter must not enter the device when installing it,
otherwise, erratic operation or failure might occur.

+ Connect the ground terminal to the ground, otherwise, an erratic operation might occur.

+ Periodically make sure the terminal screws and mounting screws are securely tightened.

Operation at a loosened status might cause fire or erratic operation.

» Put the furnished connector covers on unused connectors, otherwise, failure or erratic operation might occur.

* Install the furnished terminal cover on the terminal block, otherwise, electric shock or fire might occur.

- Sufficiently make sure of safety before program change, forced output, starting, stopping or anything else
during a run.

The wrong operation might break or cause machine problems.

« Replace the fuse with a designated one, otherwise, fire or failure might occur.

» Engage the loader connector in a correct orientation, otherwise, an erratic operation might occur.

+ Do not remodel or disassemble the product, otherwise, a failure might occur.

+ Follow the regulations of industrial wastes when the device is to be discarded.
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Section 1 General

1-1 How to Use This Manual

This manual explains the MICREX-F functions to help you
design a system and create software for the system. ltems

1-1-1 Designing programs
1. To program or monitor relay sequences

B0 MO B30
e

5
1
a}-——-—-—{ TON 5000

2. To program or monitor computational expressions

Monitor E i
5 o 00 = xpression
—WB0 x WB1 — BD0 1
1800 87 1987
—{WB5 + WB? — WM8 ]

3. For example, to process a large amount of
production line data

4. To simplify a program by using subroutines

00000

Program
r ":'\:‘0’;_——- Up to 64 subroutines can be stored
U in the program area.
.| FMme3 |
16000~~~ -

5. To reduce the number of program steps used to
regularly increment and decrement addresses
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that are related to your objective should be selected and
the corresponding sections should be read.

:> Programming by using ladder diagrams
Detailed explanations
+ See Sections 3-2 and 3-3 for the instruction
words.
» See Section 2-2 for details on memory.

’:> Programming by using line diagrams
Detailed explanations
« See Section 3-4 for the instruction words.
« See Section 2-2 for details on memory.

E> File instructions

Detailed explanations
» See Section 3-4-11 for the instruction words.
+ See Section 2-2-18 for details on memory.

l:> Function modules (FMs)
Detailed explanations
+ See Item 2, in Section 2-4-3 for details on
the FMs,
» See Item 3 to 5 in Section 3-5-2 for the
instruction words.

l___> Index instructions

Detailed explanations

« See Item 3 in Section 2-4-3 for the index
registers.

- See Section 3-56-4 for the instruction words.




6. To execute I/O processing asynchronously with
scanning for /O devices that require high-speed

responses

000.00 Program

-

7. To execute a specific program in a fixed cycle-time

/

~———— Output processing

Input processing

regardless of scan time changes

Specific program H:
1st scan 2nd scan
Ordinary program
—= Time

8. To execute high-accuracy positioning by using a

high-speed counter

To execute special processing by usmg external

emergency signals

9. To connect a general-purpose personal computer to
execute data transmission with the personal

computer.

=

Section 1 General

Direct accessing

Detailed explanations

» See Section 2-2-19 for details on the direct
access memory area.

« See Section 4-2-1 for the usage of direct
accessing.

+ See Section 4-1 for the system definition.

Fixed-cycle interrupt function
Detailed explanations
= See Section 2-4-2 for details on the fixed-
_cycle interrupts.
+ See Section 2-5-3 for the instruction
words.

External interrupt function

Detailed explanations

+ See Section 2-4-2 for details on the
external interrupts.

Detailed explanations
+ See Section 2-2-12 for details on memory.
» See Section 4-1 for the system definition.



Section 1 General

1-1-2 Designing operation mode
1. To connect multiple processors and perform inter-

processor data transfer
E> P-link function

Detailed explanations

+ See the User’'s Manual {Communication)
for the P-link.

» See Section 2-2-20 for memory.

« See Section 4-1 for the system definition.
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2. To disconnect only the faulty unit and continue
operation with the normal units in case of fault in
the /O units during PC operation

|:> Fail-soft operation function

Detailed explanations
» See the User's Manual {Communication)

S5 for the fail-soft operation.
o . . g
» See Section 4-1 for the system definition.
FPU unit FTK capsule FTL unit

3. To phase in and verify the control range due to the =
large number of system I/O points

E> T-link registration function
Detailed explanations
+ See the User’s Manual {Communication)
for the T-link function.
N « See Section 4-1 for the system definition.

RN
]
-]

/L

\ e \ J

Registered Not registered

4. 1/0 units are distributed. The system operation

should start only after all the I/O units are powered

on. All the IfO units should be registered in :> T-link registration function

advance so that the system operation can start on Detailed explanations

condition that power-on of all of I/O units is » See the User’'s Manual {Communication)

recognized. for the T-link function.

» See Section 4-1 for the system definition.

Vel dad

s A

/

All I/O units registered
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5. To retain the indicator circuit and cooling unit status
when a system failure stops the processor operation

Processor down

v/
2.

¢
.~

—

s

el
Output capsule hold activated

6. Continue the system operation with an auxiliary
{(stand-by) processor in case of trouble in the main
processor itself

Mutual
monitoring
-~ -
o0 <+ |©O ©
as >
Operating Stand-by

FTL unit
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(:> Hold registration function

Detailed explanations

+ See the User's Manual {Communication) for
the description of the hold registration.

« See Section 4-1 for the system definition.

Duplex (Backup) function

Detailed explanations

« See the User's Manual {Communication) for
the description of the duplex processor
mode {backup).

. See Section 4-1 for the system definition.




Section 1 General

1-2 Introduction to The Program Loader, LITE

the user to have an interface with printers, data
recorders, and other devices to store and edit user
programs. Major functions of the LITE are explained
below.

The MICREX-F Series includes a multifunction program
loader, LITE. This program loader enabies the user to
write, modify, and read user programs. It also enables

JIS keyboard

Data recorder
{audio CMT)

D PROM writer interface
The LITE has a dedicated PROM writer as standard
equipment. The PROM writer can be used to write
and read programs in units of PROM chip or
cassette.

@ 3.5-inch floppy disk drive
The LITE has two 3.5-inch disk drives (one on each
side) as standard equipment. The floppy disk drives
have a function to automatically switch for 2DD or
2HD floppy disk. Floppy disk drives have dustproof
covers to ensure the use of the LITE in a factory.

(3 Protection key
This key disables the LITE to write programs in
processors.

@ JIS keyboard interface

1-6
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External CRT
(FLT-ALP010)

(FLT-ALPO11)

Parallel printer
{Epson VP-800, VP-1000, etc)

& External CRT (RGB) interface
The screen display on the LITE can be enlarged on
an external CRT.

® T-link interface
This interface is used to connect the LITE to an
MICREX-F Series processor.

@ Printer (with Centronics interface)
Various types of printers can be connected.

RS232C/422 interface
A serial printer can be connected.

(@ Data recorder interface
An audio CMT can be connected to store and read
programs on audio cassette tape and read them.
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Section 2 Specifications

2-1 Basic Specifications
1. F30, F50, F50H Series processors

Item Specification Remarks
FPB20 | FPB30 | FPB40 | FPBS6 | FPB4OH | FPB56H

Control system Stored program, cyclic scanning

1/0 connection system Direct /O, remote /O (T-link, mini T-link) *1

I/O control system

Synchronous refreshing

CPU

Sequence-dedicated processor, 8-bit processor

Memory | Program section

EEPROM (standard)

IC-RAM (standard)

Data section

IC-RAM (standard)

IC-RAM (standard)

Available memory

EPROM

| EEPROM, EPROM

For user program backup *2

Programming language

Ladder diagram language (FPL common to MICREX-F Series)

F-series Programming
Language

Instru- | Sequence instruction

14 types

ction I pata instruction

39 types

Instruction word length

Sequence instruction (contact): 1 step/instruction
Data instruction {transfer): 3 steps/instruction

Instruction execution time

Sequence instruction {contact}:
1.4us/instruction,
Data instruction (transfer):

Sequence instruction {contact):
1.0us/instruction,
Data instruction {transfer):

0.8us/instruction,

Sequence instruction (contact):

Data instruction {transfer):

600ps/instruction 750us/instruction 600ps/instruction
Numeric operation data format | Signed BCD 8 digits
Program memory capacity 2,386 steps 7.848 steps

Basic unit + expansion unit

Max. 36 points I Max. 46 points l Max. 160 pointsl Max. 176 points

Max. 208 points | Max. 224 points

Basic unit + expansion
unit + T-link system

Max. 1,600 points

Built-in high-speed
counter

1 point (2kHz)

1 point (2kHz)

24V DC input
processors only

No. of |/O points

Built-in pulse input

1 point (min. pulse
width 250us or more)

1 point {min. puise
width 250us or more)

1/0 relay (B} | 1,600 points
Auxiliary relay (M)} | 512 points *3 I 512 points l 512 points *3
> | Keep relay (K) | 512 points *4
E Differential relay (D) | 512 points
ag’ Special relay (F) | 480 points
'g Annunciator relay (A) | 320 points
2 [Timer (0.01sec.)  (T) | 128 points BCD 8 digits
2 [Counter (C) | 32 points BCD 8 digits
2 | Data memory (BD) | 128 words 1 word = 32 bits
2 File memory (W30-~) | 64 words (1 word = 32 bits), 128 words (1 word = 16 bits) Specify in the file
definition instruction.
Step control relay (S) | 10,000 steps (100 steps x 100 sets)

T-link

1 link

T-link adapter required.

Memory (IC-RAM) backup
method

Backup by super capacitor
55°C: 72 hours, 25°C: 2 weeks

Backup by primary lithium battery (5 year life)
55°C: 500 days, 25°C: 5 years *5

F30 Series does not require
user program memory
backup due to standard
equipment of EEPROM.

Self-diagnosing function

Operation time monitoring (watchdog timer; max. 2.56s.), low battery
voltage detection, program syntax check, system configuration monitoring,

unit fault detection

Notes:

*1: Connection to a T-link device requires the T-link adapter

(FTMO050A). Connection to a mini T-link device requires the T-link

adapter and T-link converter (FRC100A-G2).
*2: Use EPROM type FMC032A (equivalent to 27C256A).
Use EEPROM type FMC041A (HN58C65P-25: Hitachi).

When EEPROM is used, the program capacity is 2.3K steps.

*4: For F30 Series, K029F is used for the BER {backup error) lamp.

When C0031 is programmed as an increment/decrement counter in

the F30/F50H Series, K0300 to KO31F are used as the current value
copy area of the high-speed counter.

*3: MO31F is used as the pulse input detection relay, thus, the
auxiliary relay has 511 IO points.

2-2

*5. Replace with a new battery (FTB020A) when the battery alarm lamp
is lit or the period of validity expires. .




Section 2 Specifications

2. F60 Series processors

ltem Specification Remarks
Control system Stored program, cyclic scanning

/0 connection system Remote I/0 (mini T-link). Connection to a T-link device requires the T-link converter.

1/O control system Synchronous refreshing

CPU Sequence-dedicated processor, 16-bit processor

Memory | Program section | IC-RAM/EPROM/EEPROM
Data section IC-RAM

Available memory EPROM, EEPROM 1

Programming language Ladder diagram language (FPL common to MICREX-F Series) F-series Programming
Language

Instru- | Sequence instruction | 19 types Basic instructions

ction  Fpata instruction 48 types

Instruction word length Sequence instruction (contact): 1 stepfinstruction
Data instruction (transfer): 3 steps/instruction

Instruction execution time | Sequence instruction {contact): 0.8us/instruction
Data instruction (transfer): 112us/instruction

Numeric operation data format Signed BCD 8 digits

Program memory capacity EEPROM: 2,386 steps, 5,117 steps, 10,578 steps (order specified)
IC-RAM: 10,578 steps (standard)
EPROM: 10,578 steps (option)

Basic unit + expansion Max. 560 points: 1 x (basic unit 56 points) + 9 x (expansion unit 56 points)
@ |unit{mini T-link system)
-% Basic unit + expansion Max. 1,600 points
2 | ynit {mini T-link system)
Q |+ T-link system
S |Built-in high-speed 1 point (24V input: 2kHz, 121V input: 0.5kHz) Supported by 12-24V DC
g counter input processors only.
Built-in pulse input 1 point {min. pulse width: 250us at 24V input, 1ms at 12V input)
/O relay (B} } 1,600 points
Auxiliary relay (M) | 2,048 points *2
> Keep relay (K) | 1,024 points *3
g Differential relay (D) | 512 points
g Special relay {F) | 480 points
) Annunciator relay (A) | 320 points
g Timer (T) 0.01s | 256 points BCD 8 digits
g 0.1s | 256 points BCD 8 digits
g Counter (C) | 128 points BCD 8 digits
% Data memory (BD) | 256 words 1 word = 32 bits
o " - — -
File memory (W30~} | 512 words (1 word = 32 bits), 1,024 words (1 word = 16 bits) Specify in the file
definition instruction.
Step control relay (S) | 10,000 steps (100 steps x 100 sets)

Mini T-link 1 link, no. of connectable stations: 9 units (including the T-link converter if used) | Standard
Mini T-link + T-link 1 link, no. of connectable stations: 32 units (including the T-link converter)

Memory (IC-RAM) backup | Backup by super capacitor
method 55°C: 7 days, 25°C: 30 days

Self-diagnosing function Operation time monitoring (watchdog timer; max. 2.56s), low capacitor
voltage detection, program check, system configuration monitoring, unit
fault detection

Notes:
*1. Use EPROM type FMC032A (equivalent to 27C256A). *3. K61F is used for the BER (backup error) lamp.
Use EEPROM type FMCO041A (x 1) for 2.3K steps, FMCO041A (x 2} for When C127 is programmed as an increment/decrement counter,
5.1K steps, and FMCO043A {x 1) for 10.5K steps. K0620 to K063F are used as the current value copy area of the
*2. M127F is used as the pulse input detection relay, thus, the auxiliary high-speed counter.

relay has 2,048 1/O points.



Section 2 Specifications

3. F55 Series processors

Item

Specification

Remarks

Control system

Stored program, cyclic scanning, fixed-cycle interrupt, external interrupt

/O connection system

Direct I/0, remote |/O (T-link, mini T-link)

I/O control system

Synchronous refreshing, direct /O *6

CrPU Sequence-dedicated processor, 16-bit processor
Memory | Program section | IC-RAM
Data section IC-RAM

Available memory

EPROM, EEPROM *1

Programming language

Ladder diagram language (FPL common to MICREX-F Series)

F-series Programming
Language

Instru- | Sequence instruction

22 types

Basic instructions

ction

Data instruction

76 types

Instruction word length

Sequence instruction {contact): 1 step/instruction
Data instruction (transfer): 3 steps/instruction

Instruction execution time

Sequence instruction (contact): 0.5us/instruction
Data instruction (transfer): 118us/instruction

Numeric operation data format

Signed BCD 8 digits

Program memory capacity

10,578 steps

No. of /O points

Max. 1,600 points

1/O relay {B) | 1,600 points + 4,800 points *2
Direct I/O {(W24) | 256 words 1 word = 16 bits
Auxiliary relay (M) | 4,096 points

‘5> Keep relay (K) | 1.024 points

E |Differential relay (D) | 1,024 points

E Special relay (F) | 1,120 points

5 | Annunciator relay (A) | 320 points

2 [Timer (M) 0.01s | 256 points BCD 8 digits

s 0.1s | 256 points {current value area W9.0~) BCD 8 digits

& |Counter (C) | 256 points BCD 8 digits

< Data memory {BD) | 256 words {expandable up to 4,095 words using the file memory area) 1 word = 32 bits
File memory (W30~} | 3,840 words Specify in the file

definition instruction.

Step control relay (S)

10,000 steps (100 steps x 100 sets)

T-link

1 link (optional T-link master card required)

Memory (IC-RAM) backup
method

Backup by user program memory and primary lithium battery (5 year life)
25°C: 6 years *3

Self-diagnosing function

Operation time monitoring (watchdog timer; max. 2.56s), low battery
voltage detection, program syntax check, system configuration monitoring,
unit fault detection, maintenance display function *4

User display function (W124)

Displays symbols and numbers according to the user program. *4

Calendar function (W125)

Year, month, day, hour, minute, second (available up to year 2088)

Precision: 1s/day at 25°C

Notes

*1. Use EPROM card type NV1V-MP10 (10.5K steps) and EEPROM card
type NV1V-ME10 (10.5K steps). The EEPROM card can be used for
version[1007] or subsequent.

*2. 4,800 points from B1000 to B399F can be used only as an auxiliary *6.

relay.

*3. Replace with a new battery (FBTO30A<NL8V-BT>) when the battery
alarm lamp is lit or the period of validity expires.

subsequent.

*5. The maintenance display function, user display function, and
calendar function are supported only by version{ 1001 jor

When the direct I/O (direct access) mode is used, the expansion

unit also enters the direct access mode. However, the interrupt

be mounted on the expansion unit.

*4. For the maintenance display function and user display function,
see the F55 Series User's Manual (Hardware} FEH150.
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card (NV1F-YP1) and high-speed counter card (NV1F-HC1) cannot



4. F80, F120H Series processors

Section 2 Specifications

Item

Specification

FPUOB0H

FPU120H

Remarks

Control system

Stored program, cyclic scanning, fixed-cycle interrupt, external interrupt

I/0 connection system

Direct I/0, remote /O (T-link, mini T-link)

1/0 control system

Synchronous refreshing, direct I/O {only on processor base)

CcPU Sequence-dedicated processor, 16-bit processor
Memory | Program section | IC-RAM

Data section IC-RAM
Available memory EPROM *1

Programming language

Ladder diagram language (FPL common to MICREX-F Series)

F-series Programming
Language

Instru- | Sequence instruction

22 types

Basic instructions

ction Data instruction

76 types

[ 84 types

Instruction word length

Sequence instruction (contact): 1 step/instruction
Data instruction (transfer): 3 steps/instruction

Instruction execution time

Sequence instruction (contact):
0.8ps/instruction

Data instruction (transfer):
189us/instruction

Sequence instruction {contact):
0.8us/instruction

Data instruction (transfer):
121us/instruction

Numeric operation data format

Signed BCD B8 digits

Program memory capacity

10,578 steps

No. of I/O points

Max. 1,600 points Max. 6,400 points

/O relay {B) | 1,600 points + 4,800 points *2 6,400 points {1,600 points x 4)
Direct /O (W24~} | 160 words 128 words 1 word = 16 bits
Auxiliary relay {M) | 4,069 points

> | Keep relay (K) | 1,024 points

g |Differential relay (D) [ 1,024 points

g Special relay (F} | 1,088 points I 1,760 points

T [ Annunciator relay (A) | 352 points

2 [Timer (M 0.01s | 256 points BCD 8 digits

E 0.1s | 256 points {current value area W9.0~) BCD 8 digits

> Counter {C) | 256 points BCD 8 digits

DT:J Data memory {BD) | 256 words {(expandable up to 4,095 words using the file memory area) 1 word = 32 bits
File memory (W30~} | 3,840 words 5,888 words Specify in the file

definition instruction.

Step control relay (S) | 10,000 steps (100 steps x 100 sets)
Index register — i,mj kI, m

T-link 1 link {standard) 1 link (standard) + 2 links (option) No. of connectable
stations: 32 units (1 link)
Option card T-link — Max. 2 channels
P-link — Max. 2 channels } Total 2 channels
SUMINET | — Max. 1 channel

Memory (IC-RAM) backup
method

Backup by user program memory and primary lithium battery (5 year life)
25°C: 5 years *3

Self-diagnosing function

Operation time monitoring (watchdog timer; max. 2.566s), low battery
voltage detection, program check, system configuration monitoring, unit
fault detection

Function module — O

Duplex processor system | — O

Notes

*1, F80H: ROM socket (FMC034S) and EPROM (FMCO032A: equivalent *2. 4,800 points from B1000 to B399F can be used only as an auxiliary
to 27C256A) are required. relay.
F120H: ROM socket (FMC334A) and EPROM {(FMCO36A: equivalent *3. Replace with a new battery (FBT030A<NL8V-BT>} when the battery

to 27C100A x 2) are required.

alarm lamp is lit or the period of validity expires.



Section 2 Specifications

5. F70, F70S Series processors

Item

Specification

F70 (NC1P-E0) | F70S(NC1P-S0) |  F70S (NC1P-S2)

Remarks

Control system

Stored program, cyclic scanning, fixed-cycle interrupt, external interrupt

1/0 connection system

Direct /O, remote I/O (T-link, mini T-link}

1/0 control system

Synchronous refreshing, direct I/O (only on processor base)

CPU ] 32-bit-dedicated processor
Memory | Programsection | IC-RAM

Data section IC-RAM
Available memory EPROM *1

Programming language

Ladder diagram language {FPL common to MICREX-F Series)

F-series Programming
Language

Instru- | Sequence instruction

22 types

Basic instructions

ction Data instruction

76 types [ 99 types

Instruction word length

Sequence instruction {contact): 1 step/instruction,
data instruction (transfer): 3 steps/instruction

Instruction execution time

Sequence instruction (contact): | Sequence instruction (contact): 0.125us/instruction
0.5ps/instruction
Data instruction (transfer}:

118usf/instruction

Data instruction {transfer): 0.25ps/instruction

Numeric operation data format

Signed BCD 8 digits

Program memory capacity

10,578 steps 16,041 steps

No. of /O points

Max. 1,600 points Max. 2,240 points *2 l Max. 5,312 points *3

I/O relay (B) | 1,600 points + 4,800 points*4| 6,400 points + 1,792 points *5
Direct /O {W24) | 160 words 160 words | 128 words 1 word = 16 bits
Auxiliary relay (M) | 4,096 points 8,192 points

> | Keep relay (K) | 1,024 points

g Differential relay (D) | 1,024 points

£ |Special relay (F) | 1,088 points 2,016 points

T | Annunciator relay (A) | 352 points 736 points

2 [Timerm 0.01s | 256 points 512 points

B 0.1s [ 256 points 488 points

g Counter (C) | 256 points 512 points

E Data memory (BD) | 256 words *7
File memory (W30-~) | 3,840 words | 5,888 words
Step control relay (S) | 10,000 steps (100 steps x 100 sets)
Index register — l ij, k1, m

T-link

1 link {standard) 1 link (standard) +

2 links {optional}

No. of connectable
stations: 32 units {1 link)

Memory (IC-RAM) backup
method

Backup by primary lithium battery (5 year life)
25°C: 5 years *6

Self-diagnosing function

Operation time monitoring {(watchdog timer; max. 2.56s), low battery voltage
detection, program check, system configuration monitoring, unit fault detection

Function module

_ IQ

Calendar function (W125)

Year, month, day, hour, minute, second (available up to year 2088)

Precision: 1s/day at
25°C

Notes

*1. Memory card NC1VMP-16 is required.
*2. 1 T-link {1,600 points) + processor-mounted base (64 points x 10)
*3. 3 T-links {1,600 points x 3) + processor-mounted base (64 points x

8}

*4, 4,800 points from B1000 to B399F can be used only as an auxiliary

relay.

relay.

*5. 1,792 points from B4000 to B511F can be used only as an auxiliary

*6. Replace with a new battery (FBT030A<NL8V-BT>) when the battery

alarm lamp is lit or the period of validity expires.

*7. The file memory area can be used to expand data memory up to

4,095 words for the F70 Series and up to 4,096 words for the F70S

Series.




6. F120S, F140S, F150S Series processors

Section 2 Specifications

Item

Specification

F120S

F140S

| F150S

Remarks

Control system

Stored program, cyclic scanning, fixed-cycle interrupt, external interrupt

/O connection system

Direct /O, remote /O (T-link, mini T-link}

I/O control system

Synchronous refreshing, direct {/O (only on processor base)

CPU 32-bit-dedicated processor
Memory | Programsection | IC-RAM

Data section IC-RAM
Available memory EPROM *1

Programming language

Ladder diagram language (FPL common to MICREX-F Series)

F-series Programming
Language

Instru- | Sequence instruction

22 types

Basic instructions

CHON  yata instruction

99 types

Instruction word length

Sequence instruction (contact): 1 step/instruction,
data instruction (transfer): 3 steps/instruction

Instruction execution time

Sequence instruction (contact): 0.125us/instruction

Data instruction (transfer): 0.25us/instruction

Numeric operation data format

Signed BCD 8 digits

Program memory capacity

16,041 steps

I 32,425 steps

165,193 steps

No. of /O points

Max. 6,400 points

/O relay (B) | 6,400 points + 1,792 points *2
Direct I/O (W24~) | 128 words 1 word = 16 bits
Auxiliary relay (M) | 8,129 points

g Keep relay (K) | 1,024 points

qE) Differential relay (D) | 1,024 points

£ | Special relay (F) | 2,016 points

g Annunciator relay (A) | 736 points

_E Timer (T) 0.01s | 512 points

s 0.1s | 488 points

& [Counter (C) | 512 points

& | Data memory (BD) | 256 words {(expandable up to 4,096 words using the file memory area)
File memory (W30-~) { 5,888 words l 102,144 words 331,520 words
Step contro! relay (S) | 10,000 steps (100 steps x 100 sets)
Index register i, k1, m

T-link 1 link {standard) + 2 links (optional) No. of connectable
’ stations: 32 units (1 link)
Option card | T-link Max. 2 channels Max. 2 channels Max. 2 channels *3 No. of mountable
i . option cards
P-link Max. 2 channels Max. 2 channels Max. 2 chaﬁnels 4 F120S: Max. 2
SUMINET Max. 1 channel Max. 1 channel Max. 1 channel F140S: Max. 2
: . F150S: Max. 2
PE-link Max. 2 channels Max. 2 channels Max. 2 channels *4 E1525- Max. 4
ME-NET Max. 1 channel Max. 1 channel Max. 1 channel *5 F154S: Max. 6
Memory (IC-RAM) backup | Backup by primary lithium battery (5 year life)
method
Backup time | 5 years at 25°C 4 years at 25°C *6

Self-diagnosing function

Operation time monitoring (watchdog timer; max. 2.56s), low battery voltage
detection, program check, system configuration monitoring, unit fault detection

Function module

O

Calendar function {(W125~)

Year, month, day, hour, minute, second (available up to year 2088)

Precision: 1s/day at
25°C

Notes

*1. ROM socket {FMC334A) and EPROM (FMCO036A: equivalent to *4,

27C100A x 2) are required.

*5.

*2. 1,792 points from B4000 to B511F can be used only as an auxiliary *6.

relay.

*3, One standard link and up to 3 option links for FPU152S and

FPU154S.

Total No. of P-link + PE-link: Up to 2 channels

Max. 2 channels for F152S and F154S

Replace with a new battery (FBT030A<NL8V-BT>) when the battery
alarm lamp is lit or the period of validity expires.
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Section 2 Specifications

2-2 Memory
2-2-1 Memory maps
1. F30 Series memory map

Word address

WB000

WB099
WM000

WMO031
WKO000

WK029
WKO030
WKO031

WF000

WF029
WA000

WA019

WS000

WS099

Bit data memory

Signed BCD 4 digits
t+ (binary 16 bits) -+

Data module No.
v{

Keep relay
512 points

ugn

Special relay
480 points
wfn

Annunciator relay
320 points”A‘

Differential relay
512 points
“p*

Timer output (0.01s)
128 points
wpn

Counter output
32 points
Mc"

Unsigned BCD
2 digits T

{a—

Step control relay
{S00.00 to S99.99)

/O relay 0
1600 points
*1 “B” Q:‘ Identifier.
Auxiliary relay
512 points 1
M

TS000

TS127
TROOO

TR127
CS000

CS031
CR000

CR031
BD000O

BD0127
W30.0

§

W26.00

W26.31

Word data memory

Signed BCD 8 digits
{binary 32 bits) —~

f—

Timer set value
128 words

*2

Timer current value
128 words

*2

Counter set value

2 32 words

Counter current value
*2 32 words

Data memory
128 words

User file

64 words when
one word is
specified as
32 bits.

64 words when
one word is
specified as
32 bits.

Differential
relay preced-
ing value

26

User program memory

Data module No.
/4

10

11

30

45

@ When the built-in high-speed counter is used;
B0000: For count input signals {max. counting speed 2kHz)
B0001: For reset input signals

@ When the pulse input detection relay is used;

B0001: For pulse inputs (min. pulse width 250us)

® M31F: Pulse input detection relay
@ K29F: Memory backup error relay
(® K0300 to K031F: Copy area for the built-in high-speed counter current
value in CR31.

*1 The I/O relay without I/O assigned can be used as an auxiliary
relay. (However, the empty input area of each unit is not

available.)
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System definition

User program
2386 steps

*2  Word data memory (TS, TR, CS, CR) not used in the program can
be used as a signed BCD 8-digit data memory area.




Section 2 Specifications

2. F50 Series memory map

Bit data memory Word data memory User program memory
Word address|  Signed BCD 4 digits Signed BCD 8 digits
[ {binary 16 bits) —~ l— (binary 32 bits) —
WB000 TS000
: Data module No. : Data module No.
/4 : /4
1/O rela : Timer set value o
: 1600 poi\r/'nts 0 : 128 words 10 System definition
wB099 | *1 “B” <::l Identiﬁerl TS127 | *2
WMO000 TR000
: Auxiliary relay 1 :
: 512 points
WM031 M : Timer current value 11
WKO000 : 128 words
: 2 :
Keep rglay TR127 | *2
: 612 points User program
: CSo00 2386 steps
WK031 ' : Counter set value 12
CS031 D 32 words
WF000 Special relay CRO0O
Wf£029 480 pomts"F” 3 : Counter current value | 43
CRO31 | « 32 words
WA000 : 2
: Annunciator relay
: 320 points 4 BD000O
WA019 “A" : Data memory
Differential relay : 128 words b
512 points 5 BDO0127
wpyn i
Timer output {0.01s) User file 30
128 points 6 /4
T 64 words when ¢
Counter output one word is
h specified as
32 points - 7 32 bits. 45
64 words when
. one word is
. Unsigned BCD specified as
2 digits 32 bits.
WS000 W26.00 | pitferential
: st ol rel : relay preced- | 26
ep control relay ing value
(S00.00 to $99.99) |8 W26.31
wWS099
*1 The I/O relay without |/O assigned can be used as an auxiliary *2 Word data memory (TS, TR, CS, CR) not used in the program can
relay. (However, the empty input area of each unit is not be used as a signed BCD 8-digit data memory area.
available.)

2-9



Section 2 Specifications

3. F50H Series memory map

Word address

WB000

WB099
WMO00

WMO031
WK000

WK029
WKO030
WKO031

WF000

WF029
WAO000

WA019

WS000

WS099

Bit data memory

Signed BCD 4 digits
I (binary 16 bits) —~

1X2

/O relay
1600 points

1

Auxiliary relay
512 points

Keep relay
512 points

Special relay
480 points

”

Annunciator relay
320 points"A”

Differential relay
512 points
up

Timer output (0.01s)
128 points
o

Counter output
32 points

ugn

Unsigned BCD
~ 2 digits T 7

Step control relay
(500.00 to S99.99)

Data module No.
/4

0

TS000

TS127
TROOCO

TR127
€S000

€S031
CR000

CRO031
BDO00O

BD0127

W26.00

W26.31

(D When the built-in high-speed counter is used:

(@ When the pulse input detection relay is used;

*1 The I/O relay without I/O assigned can be used as an auxiliary relay.
{(However, the empty input area of each unit is not available.)

*2 Word data memory (TS, TR, CS, CR) not used in the program can
be used as a signed BCD 8-digit data memory area.
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Word data memory

Signed BCD 8 digits
{binary 32 bits) —

f-—

Timer set value
128 words

*2

Timer current value
128 words

*2

Counter set value

*2 32 words

Counter current value
* 32 words

Data memory
128 words

User file

64 words when
one word is
specified as
32 bits.

64 words when
one word is
specified as
16 bits.

Differential
relay preced-
ing value

26

User program memory

Data modutle No.
/4

10

System definition

User program
7848 steps

B0000: For count input signals (max. counting speed 2kHz)
B0O001: For reset input signals (min. pulse width 250ps)

B0001: For pulse inputs {min. pulse width 250us)
(3 M31F: Pulse input detection relay
(5 K0300 to KO31F: Copy area for the built-in high-speed counter
current value in CR31.

*3 The high-speed counter function and pulse input function can be
used only with the 12-24V DC input specification. For the FS0H
Series with the 100/200V AC input specification, C0031 cannot be
programmed as a normal increment/decrement counter.




4. F60 Series memory map

Word address

WB000

WB099
WM000

WM127
WKO000

WKO061
WKO062
WKO063

WF000

WF029
WA000

WAO019

WS000

WS099

Bit data memory

Signed BCD 4 digits
l— (binary 16 bits)

I/O relay
1600 points

* ngr

Section 2 Specifications

TS000

Data module No.

/4
0

<,‘:‘ Identifier I

Auxiliary relay
2048 points

Keep relay
1024 points

s

Special relay
480 points
g

Annunciator relay
320 points”A"

Differential relay
512 points
up

Timer output (0.01s)
256 points
o

Timer output (0.1s)
256 points
e

Counter output
128 points”c

Unsigned BCD
2 digits

f—

Step control relay
{S00.00 to S99.99)

1

TS255
TRO0OO

TR256
CS000

cs127
CR000

CR127
BDO0O

BD255

W26.000

W26.031

*1 The I/O relay without IO assigned can be used as an auxiliary
relay. (However, the empty input area of each unit is not

available.)

*2 Word data memory (TS, TR, CS, CR) not used in the program can
be used as a signed BCD 8-digit data memory area.

Word data memory

Signed BCD 8 digits
{binary 32 bits) —*

fa——

Timer set value
256 words

v “Tg”

Timer current value
256 words

*2 “TR”

Counter set value

. 128 words “cg”

Counter current value
128 words “CR"

*2

Data memory
256 words
“BD"
When using a 0.1s timer,
this area is used to indicate i
the timer current value.)

5 “W30~"
User file

912 words
when one word
is specified as
32 bits.

1024 words
when one word
is specified as
16 bits.

Differential
relay preced-
ing value

26

Data module No.

/4
10

!

User program memory

System definition

User program
ICRAM
10578 steps
EEPROM
2386 steps
5117 steps
10578 steps
EPROM
10578 steps

Y/

@ When the built-in high-speed counter is
used;
B0000: For count input signals {(max.

counting speed 2kHz)

B0001: For reset input signals (min.

pulse width 250us)
(@ When the pulse input detection relay is

used;

B0001: For pulse inputs {min. pulse
width 250us)

3 M127F:Puise input detection relay
® KO061F: Memory backup error relay
(® K0620 to KO63F: Copy area for the
built-in high-speed counter
current value in CR127.

*3 The high-speed counter function and pulse input function can be
used only with the 12-24V DC input specification. For the F60
Series with the 100/200V AC input specification, C127 cannot be
programmed as a normal increment/decrement counter.
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Section 2 Specifications

5. F55 Series memory map

Bit data memory Word data memory User program memory

Signed BCD 4 digits Signed BCD 8 digits

Word address

[+ {binary 16 bits) -~ — ({binary 32 bits) —
WB000 TS000
: Data module No. : Data module No.
/4 /4
I/O rela Timer set value .
6400 poi¥1ts 0 256 words 10 System definition
WB399 | *1 “B” <j-_—‘ Identifier. Ts§55 *2 “TS”
WM000 TRO0OO
Auxiliary relay 1 Timer current value 1 User program
4096 points 256 words 10578 steps
WM255 “M” TR255 | *2 “TR”
WK000 CS000
: : Counter set value 12
Keep relay 2 Cs255 | =2 256 words “CS”
1024 points
: CR;OOO Counter current value 13
WK063 wgw CR255 | «, 256 words “CR*
WF000 Special relay W8.000 | ( when using a 0.1s timer,
*3 1120 points 3 : this area is used to indicate 9
WF069 “F" W89.255 the timer current value.
x4 WAEOOO Annunciatc_)r relay BD°,°°°
WA019 320 points, 4 :
Data memory
Differential relay 256 words 14
1024 points 5 :
upn :
BD0255 “BD”
Timer output (0.01s) J
256 points Binary 16 bits | “W30~"
Timer output (0.1s) Data memory and files: | /4
256 points Total of 4096 words when | §
“Tr one word is specified as |
32 bits. :
Counter output 7 ' 5109
256 points e | ——— 1
c P9 Direct 1/0*
D | 2Bwords 124 1600 O points can b ted
" " o) points can be connected.
. Unsigned BCD“’ W24.255 W24 Remaining area can be used as
2 digits W26.000 | Differential auxiliary memory.
WS000 re_lay preced- 26
. \W26.063 ing value
Step control relay 8 ) TW26”
(S00.00 to $99.99) W1?4.0 User
: : display |124
: w1245 “W124"
WS033
W125.0
: Calendar 125 *5
W125.5 “W125”

*1 The /O relay without I/O assigned can be used as an auxiliary

relay. (However, the empty input area of each unit is not

availabte.)
*2

be used as a signed BCD 8-digit data memory area.

*3

Word data memory (TS, TR, CS, CR) not used in the program can

The F55 Series has the option configuration flag and option error

flag, resulting in a total of 1120 points from WF000 to WF069.
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*4 The F55 Series does not support the sampling trace and status
latch functions, resulting in a total of 320 points from WA000 to

WAO019.

*5 The calendar function can be used only when the T-link master
interface card {(NV1L-TL1} is mounted on the basic unit.




6. F80H Series memory map

Word address

WB000

WB399
WMO000

WM255
WKO000

WKO063
WF000
WF067
WAO00
WA021

WS000

WS099

Bit data memory

Signed BCD 4 digits

Section 2 Specifications

Word data memory

Signed BCD 8 digits

User program memory

*1 The /O relay without I/O assigned can be used as an auxiliary
relay. (However, the empty input area of each unit is not

available.)

System definition

User program
10578 steps

connected. Remaining area can be

I {binary 16 bits) — {binary 32 bits) —+
TS000
Data module No. : Data module No.
/4 /4
/0 relay 0 Timer set value 1
6400 points 256 words 0
*1 “g” (j:l Identifier I TS'255 *2 “TS”
TR0O0O
Auxiliary relay 1 Ti |
4056 points imer current value |11
“M” TR255 | *2 “TR"
CSe00
: Counter set value 12
Keep relay 2 €S255 | = 256 words ...
1024 points CR000
R Counter current value 13
wgn CR255 | 2 256 words “CR"
Special relay W9.000 | { when using a 0.1s timer,
1088 points 3 : this area is used to indicate | | 9
“F” W9.255 the timer current value.
Annunciator relay BD0000
352 points |4 :
A Data memory
Differential relay 256 words 14
1024 points 5 :
“p” :
BD0255 “BD"”
Timer output (0.01s) 1
256 points Bi 16 bits | “W30~" ¢
Timer output (0.1s) Data memory and files: | /g
256 points Tota! of 4096 words when | §
T one word is specified as |
32 bits. 1109
Counter output v 5
256 points | ° 00— ——————————f---coonceoend
“cr W24.000
: Direct I/O *
L e e |24 * Upto 1600 1O points can be
— Uns;g(;\igciitsBCD_’ W24.159 “W24" used as auxiliary memory.
W26':0 00 Differential
: re‘Iay preced- 26
Step control relay : ing value
{S00.00 to S99.99) |8 W26.063 "W26"

*2 Word data memory (TS, TR, CS, CR} not used in the program can
be used as a signed BCD 8-digit data memory area.
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Section 2 Specifications

7. F120H Series memory map

Word address

WB000

WB399
WMO000

WM255
WKO000

WKO063
WF000

WF109
WA000

WAD21

WS000

WS099

*1  The /O relay without I/O assigned can be used as an auxiliary
relay. (However, the empty input area of each unit is not

available.)

Bit data memory

Word data memory

Signed BCD 4 digits Address Signed BCD 8 digits
i~ (binary 16 bits) - t— (binary 32 bits) ~—+
TS000
Data module Na
I/O relay o Timzesr6 set vglue
i words
6400 points
* g 72 TS255 | *2 S
TROOO
Auxiliary relay 1 Timer current value
4096 points 256 words
“M” TR255 | *2 “TR"
CS000
: Counter set value
Keep relay ) CS255 | #2 256 words s
1024 points
CR;OO 0 Counter current value
oy CR255 | *2 256 words “CR"
Special relay W9.pOO When using a 0.1s timer,
1760 points 3 : this area is used to indicate
“F" W9.255 | | the timer current value.
Annunciator relay BD000O
352 points 4 :
‘A" Data memory
Differential relay 256 words
1024 points 5 :
“p" :
BD0255 “BD"
Timer output {0.01s) 1
256 points Binary 16 bits [ ~W30~"
T 6 :
Timer output {0.1s) Data memory and files: ;
256 points Total of 6144 words when :
“T” one word is specified as |
32 bits. :
Counter output 7 ;
256 points e waaooo | 1T
: Direct /O *
: 128 words | 24
. Unsigned BCD__  wq.127 “W24”
2 digits
WZG';O 00 Differential
: re'lay preced- 26
Step control relay : ing \:alue .
{S00.00 t0 $99.99) |8 W26.063 W26

*2 Word data memory (TS, TR, CS, CR) not used in the program can
be used as a signed BCD 8-digit data memory area.
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. *3
P-link memory

. *3
P-link memory

User program

station 0 {1st P-link) station 1.{2nd P-link) memory
Signed BCD Signed BCD
4 digits 4 digits rg;f;m
{binary (binary ?nemory
WL0000 16 bits) | wiooon00| 16 bits)
Data module No.
é Block |20 Block | 1,5 S
12 A 1 A ystem
10 A= Not 32 = Nod o definition
WL0511 W120.0511
W21.0000 W121.0000
LBIock 21 Block | 121
11 = No.2 == 2= No.2 ==
W21.1151 W121.1151 User
L, W WIZ.000 16041 stops
Block Block
3 L No3 L2 | No3z L'
9
W22.3071 W122.3071
W23.0000 W123.0000
14
Block Block
o No.4 ;L23 A No.4 ;-123
p— - ‘jv -
30 [File No.I
§
W23.30M W123.30M1
109

*Up to 1600 I/O points can be connected. Remaining
area can be used as auxiliary memory.

*3  P-link memory is mounted on the P-link card. It is not available
when the P-link card is not mounted.



8. F70 Series memory map

Word address

WB000

WB399
WMO000

WM?255
WK000

WK063
WF000

WF067
WAO000

WA021

wSs000

WS099

Bit data memory

Signed BCD 4 digits
I+ {binary 16 bits) —

Section 2 Specifications

Word data memory

User program memory

Signed BCD 8 digits

{binary 32 bits) —

*1 The l/O relay without I/O assigned can be used as an auxiliary
relay. (However, the empty input area of each unit is not

available.)

TS000
Data module No. : Data module No.
/4 /4
/O rela Timer set value .
6400 poi\r/\ts 0 256 words 10 System definition
*1 “B” Q:I Identifier I TS255 | *2 “TS”
TRO0O
Aucxiliary relay 1 Timer current value 1 User program
4096 points 256 words 10578 steps
“M” TR255 | *2 “TR"
CS000
: Counter set value 12
Keep relay 2 CS255 | », 286 words ..
1024 points
CR:OOO Counter current value 13
ugr CR255 | =2 256 words CR"
Special relay W93°°° When using a 0.1s timer,
1088 points 3 : this area is used to indicate | | 9
"F" W9.255 the timer current value.
Annunciator relay BD000O
352 points 4 :
A Data memory
Differential relay 256 words 14
1024 points 5 :
wp :
BD0255 »“BD”
Timer output (0.01s) {
256 pOlntS"T" ] Binary 16 bits W30-~" E 20
Timer output (0.1s} Data memory and files: § X/
256 points Total of 4096 words when ! S
T one word is specified as |
32 bits. i
Counter output 7 5109
256 points Woaooo | 1T
c B Direct I/O *
: 160 v:ords" *Up to 1600 I/O points can be connected.
Unsigned BCD W24.159 w24 Remaining area can be used as auxiliary
“—  2digits | memory.
W26.000
: Differential
: relay preced-| 26
Step control relay : ing value
{S00.00 to $99.99) 8 W26.063 “W26"
W12ﬁ>.0 B
: Calendar (455
W125.5 “"W125"

*2 Word data memory (TS, TR, CS, CR) not used in the program can
be used as a signed BCD 8-digit data memory area.
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9. F70S Series memory map

Word address

*1 The I/O relay without I/O assigned can be used as an auxiliary

WEB000

WB399
WB400

WES511
WM000

WM511
WK000
WK063
WF000
WF125
WAO000
WAO45

WS000

WS099

relay. The area from B4000 to B511F can be used only as an
auxiliary relay.
*2 Word data memory (TS, TR, CS, CR} not used in the program can
be used as a signed BCD 8-digit data memory area.

when the P-link card is not mounted.

P-link memory *3 P-link memory *3 User program
Bit data memory Word data memory station 0 {1st P(PE)-link} station 1 (2nd PIPE)-link)  memory
Signed BCD 4 digits Signed BCD 8 digits S‘%”de.d .?CD S‘%"j.d .?CD User
- (binary 16 bits) -~ — (binary 32 bits) —f ligits igIts program
(binary {binary memory
TS000 wLoooo |16 bits) | wionopn| 16 bits)
Data module Nﬂ Data module No.
I/O relay 0 Timerzset v(aj!ue ?\:gﬂk 120 System
6400 points : 512 words ~ ~ definition
* ? “g” <:| Identifier I
TS511 | =2 “T8” WLO0511 WI20.0511
{WL0511) {WL0511)
O relay TRO0O W21.0000 Wi1.000
1792 points
Block Block
1 Timer current value [ 11 2 No.2 ::21 2 No.2 ::121
512 words
- TR511 | =2 “TR” W21.1151 Wi21.1151 User
A 5163 points” CS000 W21.4095) i program
: Counter set value 1p  W22000 Wi22.0000 16041 steps
™|, CS511 | 2 512 words g
Keep relay CREOOO Counter current value 13 Block 2 Block 122
1024 points g~ CR511 | »p  O12words ., 4 No3 L 4L No3 L
Special relay W9.000 | { when using a 0.1s timer,
2016 points 3 : this area is used to indicate | | 9
“F" W9.511 the timer current value.
Annunciator relay W25.000 Analog work area W22.3071 Wizn30m
736 points 4 : 512 words 25 (W22.4095) (W22.4095)
npAn W25.511 “W25" W23.0000 W123.0000
Dif‘ferentia! relay BD0000
1024 pomtsiD” 5 Data memory 14
BD0255 “BD" Block 23 Block | 423
Timer output {0.01s) ! o No4 L o No.d L
512 points Binary 16 bits | “W30~" !
e 6 inary 16 bits {30
Timer output {(0.1s) Data memory and files: : X/
488 points Total of 6144 (6K) words ¢+ §
“T when one word is specified : W23.3071 W13
Counter output , as 32 bits. {1K=1024 words} 109 W23 4095) (W23.4095)
512 points
PoINgs, o W24.000 [P-link ]
: Direct /O * [PE-link]
: 160 words | 24
- Unszlgctj'nigciitsBCD__ w24.127 “W24" *Up to 1600 I/O points can be connected. Remaining
W26.000 Diff ial area can be used as auxiliary memory.
B ifferentia
: relay preced-| 5
Step control relay : ing value
(S00.00 t0 $99.99) |8  W26.063 "W26”
W125'5000 Calendar |175
W125.005 “W125”

*3  P-link memory is mounted on the P-link card. It is not available




10. F120S, F140S, F150S Series memory map

Word address

WB000

WB399
WB400

WB511
WMO000

WM511
WK000
WK063
WF000
WF125
WA000
WAO45

WS000

WSbQQ

*1 The /O relay without |/O assigned can be used as an auxiliary

Section 2 Specifications

P-link memory "3

P-link memory "3

User program

relay. The area from B4000 to B511F can be used only as an
auxiliary relay.
*2 Word data memory (TS, TR, CS, CR) not used in the program can

be used as a signed BCD 8-digit data memory area.

Bit data memory Word data memory station 0 {1st P(PE}-link} station 1 (2nd P(PE}-link) memory
Signed BCD 4 digits Signed BCD 8 digits Si%nde_d .?CD Si%n;d .tBCD User
- (binary 16 bits) — l— (binary 32 bits) —+ 1gIts gits program

(binary {binary memo
16 bits) 16 bits) y
TS000 WL0000 W120.0000
Data module Nﬂ Data module No.
: i Block
1/O relay 0 : Timer set vglue 420 ’Jv Nof:1 1120 System
6400 points : 512 words . T+ T~ definition
“ P ug» J:‘ Identifier I F
TS511 | =2 “Ts” WL0511 W120,0511
(WL0511) (WL0511)
O relay TROOO W21.0000 Wi2L.0000
1792 points :
' Block |1 | Block |41
1 Timer current value 1 & No.2 == == No.2 ==
512 words I r I
. TR511 | »2 “TR” W21.1151 Wiz1.1151 User
A%?S?Lyo?ﬁliy CS000 (W21.4095) (W21.4095) program
: Counter set value 12 W22000 Wiz2000 (2%%451)/
unpn * 512 words ,, ...,
M|, CS511 | =2 cs 32,425
CR0OOO {F140S)
Keep re_lay . Counter current value 13 Block 22 J Block 122 65,193
1024 points uyw CR511 | »2 512 words “CR™ 4 No3 L A No3 L {F150)
steps
Special relay W8.000 | [ when using a 0.1s timer, r
2016 points 3 : this area is used to indicate | | 9
“F" Wwa.511 the timer current value.
Annunciator relay W25.000 Analog work area W22.3071 Wiz
736 points 4 : 512 words 25 (W22.4095) {W22.4095)
“pn W25.511 S uw25” W23.0000 W123.0000
Differentia! relay BD0000
1024 pomts"D” 5 Data memory 14
BD0255 " ” Block 23 ’J Block 123
Timer output (0.01s) BD = No.4 - = Nod
512 points Binary 16 bits | “W30~*
“T” H -F'le No.
. 6 Data memory and files: : * -
Ti . . '
SRS Total of 6144 (6K/100K/324K) | ¢
wlw words when one word is i
specified as 32 bits. : W23.3071 WIiBn
Counter output | (1K = 1024 words) 1108 71 (W23.4095) (W23.4096)
512 points
poIntS, v W24.000 [ P-fink ]
: Direct I/Q * [PE-fink]
: 128 words | 24
Unsigned BCD W24 '159 “\W24"
~ 2 digits T ’ 24 *Up to 1600 I/O points can be connected. Remaining
W26.000 | pifferential area can be used as auxiliary memory.
: relay preced- 2
Step control relay : ing value
(S00.00 to 599.99) |8 wW26.063 “W26"
W125.000
5 Calendar 125
W125.005 “W125"

*3 P-/PE-link memory is mounted on the P-/PE-link card. It is not
available when the P-/PE-link card is not mounted.
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2-2-2 Initial memory data
This section explains the initial data (values set when a
user program is started at POWER-ON or by key switch

1. Bit data memory

or program loader operation) of memory used by the
user program instructions.

Identifier Name Initial data Remarks
B I/O relay Latest data
M Auxiliary relay OFF
K Keep relay Preceding state retention
D Differential relay OFF
F Special relay Latest data
A Annunciator relay OFF

Preceding state retention When a program is started by program loader operation
L Link relay (P-link) Latest data
S Step control relay Preceding state retention
T Timer 0.01s OFF

Preceding state retention Integrating timer only

0.1s OFF Current value is stored in W9.

C Counter Preceding state retention

2. Word data memory

Identifier Name Initial data Remarks

BD Data memory Preceding state retention

W30~ File memory Preceding state retention

WL (W120) P-/PE-link memory Latest data

w21(w121)

W22 (W122)

W23 (W123)

w24 Direct access area Latest data

w25 Analog work area Preceding state retention

w26 Differential relay preceding value Preceding state retention

W125 Calendar Latest data

TS Timer set value (0.01s) Preceding state retention

Cs Counter set value Preceding state retention

TR Timer current value (0.01s) OFF When used as a timer instruction
Preceding state retention When used as data memory and integrating timer

CR Counter current value Preceding state retention

w9 0.1s timer current value OFF . When used as timer
Preceding state retention When used as data memory

Contents of initial data expressions:

Latest data

This value depends on the memory state at the
beginning of the first scan operation.

(Example)

IO relay: ON/OFF state of the input signal is the latest data.
OFF

This indicates that the memory area is initialized and
set to OFF when the processor power supply is turned
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ON. At the beginning of the first scan operation, the
user program is started with all corresponding memory
areas set OFF.

Preceding state retention

This indicates that the state is retained before the
processor stopped. At the beginning of the first scan
operation, the user program starts with the same
ON/OFF state as set before it stopped.




2-2-3 Data module number

For the memory areas of MICREX-F PC, the file
numbers (called data module numbers) listed in the
following table are assigned to each area. A data-
module No. is used for deletion of all data in a module,
for indirect addressing by using selector (SEL) or

Section 2 Specifications

deselector (DSEL) instructions, or for communication
with a personal computer.
Word addresses of a data-module correspond to data
addresses of each area (indicated by an identifier) as

shown in the following example.

(Example} . .
Representation by using data module number

W0.12
Data module number

W10.127

wW30.9

Representation by using identifier

= WB0012

= TS0127

= w30.9

Identifier

Data module types

Data memory Data module Data memory Data module
Component Identifier No. (file No.) Component Identifier No. (fite No.)
/O relay B, WB 0 Counter current value CR 13
Auxiliary relay M, WM 1 Data memory BD 14
Keep relay K, WK 2 Direct access area W24, 24
Special relay F, WF 3 Differential relay W26. 26
Annunciator relay A, WA 4 preceding value
Differential relay D 5 User file Wxx. 30 to 109
Step control relay S, WS 8 P-link block No. 1 L, WL (W120.) 20 (120)
Current value of 0.1s timer Wo. S P-link block No. 2 W21. (W121.) 21(121)
Timer set value TS 10 P-link block No. 3 W22. (W122)) 22 (122)
Timer current value TR 1 P-link block No. 4 W23, (W123.) 23 (123)
Counter set value cs 12 User indication W124. 124 *
Calendar W125. 125
Analog work area W25, 25

*: F55 series only
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2-2-4 Address representation

The relays and word memory to be used by user
programs must be assigned addresses. An address is

represented by an identifier, word address and bit relay is K.

address.

1. Bit data memory

The identifier is the first letter of the corresponding
memory name. For example, the identifier of the keep

Identifier Representation Example of entry in loaer
B A relay address is represented by an identifier, a word address and a bit address.
M
E Bit address {(hexadecimal number) —— For 16 bits
'3 012345678 9ABCDEF
L Word 000
address 001
002
Decimal
number 003
[Identifier l [Word address] [ Bit addressJ
T—— Hexadecimal number
Decimal number (last three digits of word address)
Example B 0 18 D (bit address D in word address WB0018 of I/O relay)
[} T B18D
L IITTTTTTmTmmmmmmmommmommmmemmnenmmmmee . ("0" in the high-order digit
i V. .
weoois {o]1]2]3]4]|s5]6[7]8]9]a [8|c|o]E|F] can be omitted.)
T A timer or counter address is represented by an identifier and a bit address.
(o
Identifier I l Bit addressJ
L 4-digit decimal number
{same number as the word address of TS, TR, CS and CR)
Example T 0 1 1 {The set value is stored in TS 011 and the current value is stored in TR 011.}
I‘ T11
--------------------------------------- . ("0 in the high-order digit
Timer |0|1]2|3|415|6[7islgl10l11| ............... lsnl can be omitted.)
S The step control relay address is represented by an identifier, a word address and a step
number
Identifier l lWord addressJ . rStep number ! S$1.3
L . A “.” is placed between
Decimal number (00 to 99) the word address and the
Decimal number {last two digits of word address: 00 to 99} step number.
Example S01.03
)
R, . I__‘J_'—'l Note:
o0/ 3/ The step number is represented by a
2-digit BCD value for memory
wso1 [ofo]oofoo]1]1] Contents.
Key points

1. The relay number representation varies depending
on the identifier.
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2. When an address is entered in the loader, the
leading “0” can be omitted.




2. Word data memory

Section 2 Specifications

Identifier Representation Example of entry in loaer
W8 The word data memory address is represented by an identifier and a word address.
WM
WK
WF - 16-bit area 123456789ABCDEF
WA
WS 000
¥VSL Word 001
addr
™ ess 002
CS = =
CR
BD
Identifier | [ Word address |
L4-digit decimal number
Example WB002
* 32-bit area 012345678910111213 14151617 1819202122 23 24 2526 27 28 29 30 31 wB2
000
Word 001
address 002 (0" in the high-order
digit can be omitted.)
I Identifierl l Word address]
1— 4-digit decimal number
Example BD001 BD1
W89. A 16-bit or 32-bit area address is represented by an identifier and a word address.
W21.
W22.
W23.
W24, 0000
W25, Word 0001
W26. address | goo2
W30.
to = =~
W109.
W120. —
wi121. Identifier I [ Word address |
W122. t W21.10
w123. 4-digit decimal number W26.20
W124. W30.1
W125. Example W21.0010
W26.0020
W30.0001
Identifier Word address
Key points
1. Each word address is represented by a decimal 3. When an address is entered in the loader, the
number. leading “0” can be omitted.

2. To represent a word data memory address of W9,
W21 or more, the identifier and word address must
be delimited by a period (.).
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2-2-5 Index designation of memory

in F120H, F70S, F120S, F140S and F150S series, the
memory can be designated index to reduce the number

1. Bit designation

of the program steps and increase efficiency. The relay
numbers and area designations are as follows.

Name and Relay No. Area designations Remarks
identifier BMK | S [TC| iik| em| P |Q
D,FAL
i register i 0000 to i511F O —|—1 O — O | — |+ Datacannot be monitored.
R - - : _ = _ _ {Values can be monitored only at
| register } 10000 to j511F Q © S the end of scanning using the LITE)
k register k k0000 to k511F O —| =1 O — O |- " g
« "¢"and "m" can be used only for
¢ register ¢ ¢ 0000 to ¢ 0999 — — O — O |O |- contact.
m register M mM0000 to Mm0999 — —O| - O 10O |-

2. Word designation

Name and Relay No. Area designations Remarks

identifier

iregister Wi Wi0000 to Wi4095 | WB, WM, WK, WF, WA, WS, W9, CS, CR, TS, TR, Data cannot be monitored.

. . . X . BD, W30 to W109, WL, W21, W22 to W26, W120 to | (Values can be monitored only at the
t W, Wj0000 to Wj4095

| register ! ! o™ W123, W125, WP, Wi, Wj, Wk, end of scanning using the LITE.)

k register Wk Wk0000 to Wk4095

2-2-6 Parameter designations of memory (only for a function module FM)

In F120H, F70S, F120S, F140S and F150S series,
function modules {subroutines) can be used to reduce

are as follows.

the number of program steps and increase efficiency.

1. Bit desighation

The parameter relay numbers and area designations

Name and Relay No. Area designations Remarks
identifier BMK, | s [Tc|iik[em | P ]a
D,FAL
Parameter P P0000 to P0031 O —|1 O] O O O | O | Memory cannot be used other than
parameter designation.

Work area Q

Q0000 to Q001F

Data cannot be monitored.
{Data can be monitored during
step-by-step execution by the LITE)

2. Word designation

Name and Relay No. Area designations Remarks

identifier

Parameter WP | WP0000 to WB, WM, WK, WF, WA, WS, BD, TS, TR, CS, CR, Memory cannot be used other than
WP0031 W9, WL, W21 to W23, W26, W30 to W109, W120 to | parameter designation.

W123, W125, WP, WQ, Wi, Wj, Wk Data cannot be monitored.

Work area  WQ | WQ0000 to _ {Data can be monitored during

WQ0031 step-by-step execution by the LITE)
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2-2-7 1/0O relay areas (identifier: B or WB, data module No.: 0)
I/O relay areas are used for communication between
the PC and external devices. These memory areas are

u

sed for inputting commands or data to the PC from

Key points

1.

The user can arbitrarily specify each memory as an
input relay or output relay regardless of identifier.

pushbuttons, changeover switches, sensors and digital
switches or for outputting results of program control to
relays, solenoids and indicators.

. An area not assigned to an I/O unit can be used as

an internal auxiliary relay area.

2. Addresses are automatically determined according Memory range of each MICREX-F series
to the mounting order of I/O modules. F30, F50, F50H, F60 series B0000 to BO99F
The addresses of decentralized capsules connected F55, F70, F80H, F120H series B0000 to B399F
to a T-link are set by using station number setting {In F55, F70 and F80H series, B1000 to B399F can be
switches. used as an auxiliary relay only.)
3. The number of NO and NC contacts is not restricted. F70S, F120S, F140S, F150S series  B0000 to B511F
4. The I/O relay areas can be handled in units of bits (with {B4000 to B511F can be used as an auxiliary relay.)
one bit corresponding to a coil or contact) or in units
of words (with one word consisting of 16 bits).
. When this bit is specified,
— Bit address the relay No. is BO009. Name in units of
0 1 2 3 4 5 6 7 8 9 A B C D E F 1 word (16 bits)
000 | 0000 | 0001 { 0002 | 0003 | 0004 | 0005 | 0006 | 0007 [ 0008 { 0009 | 000A | 000B [ 0001 | 000D | O0OE | 000F WB000
0010010 | 0011 | 0012 | 0013 { 0014 | 0015 | 0016 | 0017 [ 0018 | 0019 | 001A {001B (001C | 001D | 001E | 001F WwB001
002 | 0020 | 0021 | 0022 | 0023 | 0024 | 0025 0026 | 0027 | 0028 | 0029 | 002A | 0028 | 002C | 002D | 002E | 002F WB002
A L. L
b L ey Y I
098 | 0980 | 0981 | 0982 | 0983 | 0984 | 0985 | 0986 | 0987 (0988 | 0989 | 098A | 098B | 098C | 098D | 098E | 098F WB098 EgghFi%o
099 | 0990 | 0991 | 0992 | 0993 | 0994 | 0995 | 0996 | 0997 | 0998 | 0999 | 099A [ 099B | 099C | 099D { 099E | 099F WB099 Uptc; here
100| 1000 | 1001 | 1002 | 1003 [ 1004 | 1005 | 1006 | 1007 | 1008 | 1009 | 100A | 100B | 100C | 100D | 100E | 100F WB100
g
S
T Lo, 9 —~_ —_~—
© — —_ —_
©~
2
398| 3980 | 3981 3982 | 3983 | 3984 | 3985 | 3986 | 3987 | 3988 | 3989 | 398A | 398B | 398C | 398D | 398E | 398F WB398 |F55, F70,
F80H, F120H
399 3990 | 3991 | 3992 | 3993 | 3994 | 3995 | 3996 | 3997 | 3998 | 3999 | 399A | 399B | 399C | 399D | 399E | 399F WB399 |Up to here
400 | 4000 | 4001 | 4002 | 4003 | 4004 | 4005 | 4006 | 4007 | 4008 | 4009 | 400A | 400B | 400C { 400D | 400E | 400F WB400
= = o= o~
510{ 5100 | 5101 | 5102 | 5103 | 5104 | 5105 | 5106 | 5107 | 5108 | 5109 | 510A510B | 510C | 510D | 510E | 510F WB510 Ezggstgggs
511|5110]5111| 5112| 5113|5114 | 5115} 5116 | 5117|5118 | 5119 | 511A|511B|511C |511D | 511E | 511F WB511 | Up to here
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2-2-8 Auxiliary relay areas (identifier: M or WM, data module NO.: 1)
Auxiliary relay areas are used as internal relays of a
PC and cannot be used for external output.

Key points

1. When the power supply is turned OFF or the
processor stops running, the contents of auxiliary
relay areas are cleared.

2. The number of NO and NC contacts used in a
program is not restricted.

3. Auxiliary relay areas can be handled in units of bits

4. Memory range of each MICREX-F series
» F30, F50, F50H series
« F60 series
« F55, F70, F80H, F120H series

M0000 to MO31F
M0000 to M127F
M0000 to M255F

F70S, F120S, F140S, F150S series M0000 to M511F

or words.
—— Bit address Name in units of
0 1 2 3 4 5 6 7 8 9 A B C D E F 1 word {16 bits)
000 | 0000 | 0001 | 0002 | 0003 | 0004 | 0005 | 0006 | 0007 | 0008 | 0009 | 000A [ 000B | 000C | 000D | 000E | OOOF WMO0G0
001} 0010|0011 0012|0013 (0014 | 0015 | 0016 | 0017 (0018 | 0019 | 001A(001B |001C | 001D | 001E | O01F WMO0O01
002 | 0020 | 0021 0022 | 0023 | 0024 | 0025 | 0026 | 0027 | 0028 | 0029 | 002A [ 002B | 002C (002D | 002E | 002F WMO002
== _~ R =
030! 0300 | 0301 0302 | 0303 | 0304 | 0305 | 0306 | 0307 | 0308 | 0309 | 030A [ 0308 {030C (030D | 030E | 030F WMO030 Eggi-lFso'
0310310( 03110312 0313|0314 | 0315|0316 | 0317|0318 | 0319 | 031A (0318 |031C (031D | 031E | 031F |{*1 | WMO031 {Up to here
032| 0320 | 0321{ 0322 0323|0324 | 0325 | 0326 | 0327 (0328 | 0329 | 032A (0328 [032C | 032D | 032E | 032F WMO032
= S S =
«» 126112601 1261 1262 | 1263 | 1264 | 1265| 1266 | 1267 | 1268 | 1269 | 126A | 126B | 126C | 126D | 126E | 126F WM126 F60
173
%’ 127{ 12701 1271|1272 12731274 | 1275! 1276} 12771278 1279 127A[127B| 127C | 127D | 127E| 127F |*2 | WM127 |Up to here
el
_‘; 128112801 1281 1282 | 1283 | 1284 | 1285 1286} 1287 (1288 | 1289 128A( 1288 | 128C | 128D | 128E | 128F WM128
S
=
- _ R =
2541 2540 | 2541 | 2542 | 2543 | 2544 | 2545 | 2546 | 2547 | 2548 | 2549 | 254A | 254B | 254C | 264D | 254E | 254F WM254 EgghFlﬂ'on
2551 2650 | 2551 | 2652 [ 2553 | 2554 | 2555 | 2556 | 2557 | 2558 | 2559 | 255A | 2558 | 255C | 255D | 255E | 255F WM255 Upto’ here
2560 | 2561 | 2562 | 2563 | 2564 | 2565 2566 | 2567 | 2568 | 2569 | 256A  256B | 256C | 256D | 256E | 256F | - WM256
= O o
510} 5100 | 5101 | 5102 5103 | 5104 | 5105 | 5106 | 5107 | 5108 | 5109 | 510A|510B [ 510C | 510D | 510E | 510F WM510 Ezgﬁngggs
5171|5110 5111 5112| 5113|5114 | 5115| 5116 | 5117|5118 | 5119 | 511A|511B(511C | 511D | 511E | B11F WM511 Upto'here
Notes: *1 In F30 and F50H series, M31F is a pulse input detection Note: When the ME-NET is used, the following area is used as link
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*2

relay of input terminal B0O001.
In F60 series, M127F is a pulse input detection relay of

input terminal B0O001.

relays. The contents of the ME-NET link relays are retained
even after the power supply is turned off (Previous value

retention).
WM256 to 383: ME-NET No. 2
WM384 to 511: ME-NET No. 1
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2-2-9 Keep relay areas (identifier: K or WK, data module No.: 2)

Keep relay areas are used as internal relays of a PC and these memory areas are retained even after the power
cannot be used for external output. The contents of supply is turned OFF. (nonvolatile)
Key points
1. The contents of keep relay areas are retained (not 3. Keep relay areas can be handled in units of bits or words.
cleared) even after the power supply is turned OFF 4. Memory range of each MICREX-F series
or the processor stops running. * F30, F50, F50H series ....c.cccocuunenen K0000 to KO31F
2. The number of NO and NC contacts of each relay in « F60, F55, F70, F8OH, F120H, F70S, F120S,
a program is not restricted. F140S, F150S series........cccevrveenns K0000 to KO63F

—— Bit address Name in units of

0 3 2 3 4 5 6 7 8 9 A B C D E F 1 word (16 bits)
000 | 0000 | 0001 | 0002 | 0003 | 0004 | 0005 | 0006 | 0007 | 0008 | 6009 | 000A | 0008 |000C | 000D | 0OOE | 00OF WK000
001(0010 [ 0011} 001200130014 | 0015} 0016 | 0017 | 0018 | 0019 | 001A[001B |001C (001D | OO1E | 001F WK001
002 [ 0020 | 0021 0022 | 0023 | 0024 | 0025 | 0026 | 0027 | 0028 | 0029 | 002A [ 002B | 002C | 002D | 002E | 002F WK002
e o S -

02910290 | 0291 | 0292 [ 0293 | 0294 | 0295 | 0296 | 0297 | 0298 | 0299 | 029A | 029B {029C | 029D | 029E | 029F [*1 | WK029
- 03070300 | 0301} 0302 [ 0303 | 0304 | 0305 | 0306 | 0307 { 0308 | 0309 | 030A (0308 [030C | 030D | 030E | 030F WKO030 Eggi_rso'
2031 0310 | 0311 0312 (031310314 | 0315|0316 | 0317 {0318 | 0319 ] 031A 0318 |031C | 031D | 031E | 031F | *2 [ WK031 |Up to here
3032 0320 | 0321|0322 | 0323 {0324 | 03250326 | 0327 (0328 | 0329 | 032A | 032B {032C 1032D | 032E | 032F WKO032
S
=
== o N o=
F80, F55, F70
0610610 | 0611|0612 | 0613|0614 | 0615| 0616 | 0617 | 0618 | 0619 | 061A| 061B | 061C | 061D | 061E | 061F | *1 | WKO061 {F80H, F120H,
062 | 0620 | 0621 | 0622 | 0623 | 0624 | 0625 | 0626 | 0627 | 0628 | 0629 | 062A | 062B | 062C | 062D | 062E | 062F | *2 | WK062 Ezgg's%ggs
063 | 0630 | 0631 0632 | 0633 | 0634 | 0635 | 0636 | 0637 | 0638 | 0639 | 063A | 063B | 063C | 063D | 063E | 063F WKo63 |Up to here
Notes} *1 In F30, F60 series, KO29F (F30) or KOB1F (F60) is used as *2 In F30, F50H or F60 DC input versions, when a counter
a relay for the BER (Backup error} lamp. If a power C031 (C127 for F60) is used as an up-and down counter
failure time exceeds the backup time, KO29F (F30) or in a program, WK031 and 032 (WK062 and 063 for F60)
K061F (F60) is ON. By resetting this relay, the lamp BER are used as current value copy areas of built-in high-
goes off. speed counter. .
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2-2-10 Differential relay areas (identifier: D, data module No.: 5)

program execution steps. Each relay is used as a
differential relay for rising edge ( —(tr{ Jora
differential relay for falling edge ( —tH ).

Differential relays are used to detect the rising and
falling edges of an input signal and are set ON during
only one scan operation from the beginning of

Key points

1. The differential relay for rising edge is set ON at the
rising edge of an input signal when the preceding
value, which is stored at the corresponding address
in the differential relay preceding value area (W26),
is set OFF.

2. The differential relay for falling edge is set ON at the
falling edge of an input signal when the preceding
value, which is stored at the corresponding address
in the differential relay preceding value area (W26},
is set ON.

— Bit address
0 1 2 3 4 5 6 7 8

3. The number of NO and NC contacts of each relay in

4.

9

a program is not restricted.

Memory range of each MICREX-F series

F30, F50, F50H, F60 series............ D0000 to DO31F
F55, F70, F80H, F120H, F70S, F120S,

F140S, F150S series......c.cccocvuieunes DO0000 to DO63F

A B C D E F

000 | 0000 | 0001 | 0002 | 0003 | 0004 | 0005 | 0006 | 0007 | 0008

0009

000A | 000B | 000C | 000D | GOOE | 000F

00110010 | 0011|0012 0013|0014 | 0015 | 0016 | 0017 | 0018

0019

001A{001B |001C | 001D | 001E | 001F

002 | 0020 | 0021 | 0022 | 0023 | 0024 | 0025 | 0026 | 0027 | 0028

0029

002A | 0028 |002C | 002D | 002E | 002F

))
(@

))

.
—

030| 0300 | 0301 | 0302 | 0303 | 0304 | 0305 | 0306 | 0307 | 0308

0309

F30, F50,
030A {030B {030C [ 030D | O30E | 030F F50H, F60

0310310 { 03110312 | 0313|0314 | 0315|0316 | 0317|0318

0318

031A]031B |031C [ 031D | 031E | 031F | Up to here

032| 0320 | 0321 { 0322 | 0323 | 0324 | 0325 | 0326 | 0327 | 0328

0329

032A032B |032C | 032D | 032E | 032F

Word address

)
(¢

))

g
N

Fs5, F70,
F80H, F120H,

062 | 0620 | 0621 | 0622 | 0623 | 0624 | 0625 | 0626 | 0627 | 0628

0629

062A|062B | 062C | 062D | 062E | 062F | F70S, F120S
F140S, F150S

063 [ 0630 | 0631 | 0632 | 0633 | 0634 | 0635 | 0636 | 0637 | 0638

0639

063A| 063B | 063C | 063D | 063E | 063F | Up to here




2-2-11 Special relay areas (identifier: F or WF, data module NO.: 3)
Special relay areas are used for specific purposes, such

as indicating the PC operation status and error status.

—— Bit address

Section 2 Specifications

Special relay areas are read-only areas. (They cannot
be used as coils, but only as contacts in a program}.

Name in units of

0 1 2 3 4 5 6 7 8 9 A B C D E F 1 word (16 bits)
000 | 0000 | 0001 | 0002 | 0003 | 0004 | 0005 | 0006 | 0007 { 0008 | 0009 | 000A | 600B | 000C | 000D | G0OE | 000F WMO00
001| 0010 | 0011 | 0012 [ 0013 | 0014 | 0015 | 0016 | 0017 {0018 | 0019 | 001A| 0018 |001C | 001D | 0O1E | 001F WM001
0021 0020 | 0021 | 0022 | 0023 | 0024 | 0025 | 0026 | 0027 | 0028 | 0029 | 002A | 002B | 002C { 002D | 002E | 002F WMO002
A :L =~ ==
= N N— P
028| 0280 | 0281 0282 | 0283 | 0284 | 0285 | 0286 | 0287 | 0288 | 0289 | 028A | 0288 | 028C | 028D | 028E | 028F WF028
029| 0290 | 0291 | 0292 | 0293 | 0294 | 0295 | 0296 | 0297 | 0298 | 0299 | 029A | 0298 | 029C | 029D | 029E | 029F WF029 Eggfi%o
030 0300 | 0301 | 0302 | 0303 | 0304 | 0305 | 0306 | 0307 | 0308 | 0309 | 030A | 0308 | 030C | 030D | 030E | 030F WF030 |Up to here
:L\_«, _= = _=
\ F70, F8OH
., 06710670 | 0671| 0672 | 0673 | 0674 | 0675 0676 | 0677 | 0678 | 0679 | 067A | 067B | 067C | 067D | 067E | 067F WFO067 |Up to here
[%]
£ 068 | 0680 | 0681| 0682 | 0683 | 0684 | 0685 | 0686 | 0687 | 0688 | 0689 | 068A | 068B | 068C | 068D | 06SE | 068F WFO6B |
Ee)
= 0690690 | 0691 0692 | 0693 | 0694 | 0696 | 0696 | 0697 | 0698 | 0699 | 069A | 069B | 069C | 069D | 069E | 069F WF069 |Up to here
o
2
e NN _=
108| 1080 1081 1082] 1083 ] 1084 ] 1085 1086 | 1087 | 1088 | 1089 | 1084 [ 1088 [ 108C | 108D | 108E | 108F WF08 |
109[ 1090 | 1091 1092 ] 1093|0194 | 1095 | 1096 | 1097| 1098 | 1099 ] 109A[ 1098 | 109C | 109D | 109E | 109F WF109 | Up to here
110 1100 [ 1101 1102 [ 1103 | 1104 | 1105 1106 1107 1108 | 1109 | 110A] 1108 | 110C | 110D 110E | 110F WF110
== == = ==
12411240 1241] 1242 1243|1244 | 1245 1246 | 1247|1248 [ 1249 [ 124A{ 124B [ 124C [ 124D | 124E | 124F WF124 mg;;%ggs
1251250 | 1251 1252 | 1253|1254 | 1255 [ 1256 | 1257|1258 | 1259 | 1254 | 1258 [ 125C [ 125D | 125E | 125F WF125 | Up to here
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Section 2 Specifications

The operation of each relay is as follows.

1. Operation status area (WF0000)

Relay No. | Name Description F30,F50 | F60,F55 | F8OH F105, F1205
F50H F70 F120H F1408, F150S
F0O000 Run This relay is set ON during user program execution.
When this relay is ON, the RUN lamp and RUN contact O O O O
are ON.
F0001 Stop This relay is set ON while the user program is stopped.
When this relay is ON, the RUN lamp and RUN contact O O O O
are OFF.
F0002 Fatal fauit When one of fault factor relays FO010 to FOO1F is ON, this )
relay is set ON. Q O O O
When this relay is ON, the ALM1 lamp and ALARM
contact are ON.
F0003 Nonfatal fault When one of nonfatal fault relays F0021 to FOO2F is ON,
this relay is set ON (except for battery abnormalities). O O O O
When this relay is ON, the ALM2 lamp and ALARM
contact are ON.
F0004 Local nonfatal When one of nonfatal fault factor relays F0022 to F0026,
fault F0028 to F002C, FOO2E, and FOO2F is ON, this relay is set — — — O
ON.
FO005 Other nonfatal When one of nonfatal fault factor relays F0021, F0027, — — — O
fault and F002D is ON, this relay is set ON.
FO007 Duplex master If the duplex T-link master station number is 0, this
station number relay is set OFF. If the duplex T-link master station — — O O
number is 1, this relay is set ON.
FO008 Duplex system This relay is set ON when the processor is operating as a — — O O
master master processor in duplex system.
FO009 Duplex system This relay is set ON when the processor is operating as a — — O O
slave slave processor in duplex system.
FOO0A Duplex mode This relay is set ON when the duplex mode is set. — — O O
FOO0D RUN/TEST When this relay is ON, it indicates the RUN mode. When
OFF, it indicates the TEST mode. — — O O
(The indicated mode corresponds to the front-panel
switch state).
FOQOE STOP switch In the STOP mode, this relay is set ON. — — O O
FOQOF Mode selection The relay is set ON when the RUN or STOP mode is set by
lock the mode selection switch. While this relay is ON, the — — O O
program loader cannot be used for control.
" ALARM contacts are not provided for F55 and F70 series. (O Available —: Not available

‘2 Supported by F120H series only.
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2. Fatal fault factor area (WF0001)

Relay No. | Name Description F30,F50 | F55 F60, { F120H, F70S,
F50H F70, F80H | F120S, F1408,
F150S
F0010 Memory error This relay is set ON when a sum check error occurs. O O O
(It is reset by program creation, clearance or transfer.)
F0012 Auxiliary power This relay is set ON when an overioad or short-circuit is detected in
supply error the auxiliary power supply (24V) of the processor module or basic — O O
unit.
F0013 Power supply fault | This relay is set ON when a processor power supply fault is detected.
When power is supplied again, this relay is set OFF at transfer to — O @
the RAS copy area.
F0014 T-link fault When the fail-soft operation is not specified and a T-link
configuration fault occurs {(F0026 is ON), this relay is set ON. O O O
This relay is set ON when a T-link LS1 error occurs.
F0015 Option fault This relay is set ON when a fault is detected in an option card or its — ~
setting. — | {C:F55) ~
FoO16* System stack error | This relay is set ON when a function module (subroutine) is called O
that exceeds the stack area. - - <
FO017 PUSH/POP error This relay is set ON when PUSH/POP stack overflow or underflow
occurs. O
This relay is set ON when the PUSH operation count does not - - ’
match the POP operation count.
F0018 User program This relay is set ON when the user program is incorrect. O O ~
error (It is reset when the user program error is corrected.) ~
F0Q19 WDT error This relay is set ON when the user program execution time exceeds O O ~
the watchdog timer time specified in the system definition. ~
FOO1A Bus error This relay is set ON when the fail-soft operation is not specified and O O ~
a direct /O error occurs (F0029 is ON). -
F001B Duplex system This relay is set ON when a processor station number is double- O
setting error assigned in a duplex system. - -
F001C I/O area double- This relay is set ON when an |/O area address is O O O
assignment double-assigned.
F001D Too many capsules | This relay is set ON when the number of /O capsules (stations) O O
on T-link connected to the T-link exceeds 32. -
FOO1E Too many /O This relay is set ON when the number of words used exceeds the O O
points words of the 1/O area. -
FOO1F Plant fault This relay is set ON when one of relays A0000 to AGOOF is set ON. O O O
Note*:  This stack is a memory area used to temporarily save the O Available —: Not available

Key points

1. If one of relays FO010 to FOO1F is set to ON, 3.
processor stops running, ALM1 lamp (ALM lamp for
F30, F50, F50H) turns ON and the ALARM contact
makes. F55 and F70 series have no ALARM

contacts.

2. When one of the flags of fatal fault factors is set ON,
the user program is not executed. Therefore, relays

return address from a function module (subroutine) or the
address at which flag contents are to be stored.

the loader.)

Errors other than memory and user program errors
can be recovered only by supplying power again.
(They cannot be recovered by the start operation by

4. The details of user program abnormality can easily

F0010 to FOO1F cannot be used by the user program.

be diagnosed by using the program loader LITE,
D20 or program loader software.
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3. Nonfatal fault factor area (WF002)

Relay No. | Name Description F30,F50 | F60 F55,F70 | F120H F108, F120S
F50H F80H F1408, F1508
F0020 Battery error/ This relay is set ON when the battery is not O . o 0O O
Backup error connected or its voltage is too low.
F0021 Duplex T-link This relay is set ON when the backup processor _ _ _ 0 O
disconnection is not connected in the duplex mode.
F0022 Option fault This relay is set ON when an option card is
faulty or an error is found in the system — —_ — O O
definition. (: F88)
F0025 P-link (transmission) | This relay set ON when a P-link transmission . O O
error error occurs. - -
F0026 T-link configuration | This relay is set ON when a registered
fault T-link station is not connected.
This relay is set ON when a normally connected O O O O O
T-link station is disconnected. (It is set ON when
one of flags in T-link faulty station area is ON.)
F0027 P-link configuration | This relay is set ON when a registered P-link O O
fault station is not connected or is abnormal. - - -
F0029 Direct I/O This relay is set ON when a registered /O
configuration fault | designation is faulty.
This relay is set ON when an I/O unit that was — — O O O
operating normally is disconnected from the
connector.
F0028 Block designation This relay is set ON when a block that does not O
fault exist is started in program block selection. - - - -
FOO2E Program This relay is set ON when the waiting number of
slow-down a fixed-cycle program (PROG50) exceeds 32. O O O
(The setting of this relay is changed during - -
scanning.}
FOO2F Plant fault This relay is set ON when one of annunciator
relays A0010 to AQO3F is set ON. O o o O o
Note: All flags other than FO02B or FOO2E are set ON or OFF after one scan operation is completed. O Available —: Not available

4. Group failure diagnosis area (WF0003)
This area is not used in F30, F50, F50H, F60, F55, F70,
F80H, F120H, F70S, F120S, F140S or F150S series.
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5. Operation resuit area (WF0004)

Relay No.| Name Description F30 F60 F55, F70, F8OH, F120,
F50, F50H F70S, F1208, F140S, F150S

F0041 Level 1interrupt | » This relay is set ON when the level 1 programs (PROG60 to
mask PROGS7) are masked by an interrupt disable instruction. It - — O
is set OFF when an interrupt enable instruction is executed.

F0042 Level 2 interrupt | » This relay is set ON when the level 2 program (PROG50) is
mask masked by an interrupt disable instruction. It is set OFF — — O
when an interrupt enable instruction is executed.

FO046 File full This relay is set ON when a file becomes full after an FFST
instruction is executed. O O
This relay is set OFF after an FIFO, FILO or FLCL instruction is
executed.

F0047 File empty This relay is set OFF after an FFST instruction executed.
This relay is set ON when a file becomes empty after an FIFO O O
or FILO instruction is executed.

This relay is set ON after an FLCL instruction is executed.

FOO4E Sign flag This relay is set ON when the execution result of an arithmetic,
logical operation or conversion instruction is negative. (It is set O O O
ON when the most significant bit of the stored data is 1.)
FOO4F Zero flag This relay is set ON when the execution result of an arithmetic, O O O
logical operation or conversion instruction is 0.
(O: Available —: Not available
Key points
1. The contents of operation result flags F0046 to PROG60 to PROG67) is generated and are restored
FOO4F are saved when an interrupt (PROGS0 or when the interrupt is completed.
6. System clock area (WF0005)
Relay No. | Name Description F30, F50, | F60, F55, F70,| F70S, F120S,
F50H F80H, F120H | F140S, F150S
F0050 First scan This relay is set ON only during execution of the first scan
operation of the user program. {It is not set ON after test @) O O
execution, conditional stop execution or step execution.)
F0053 0.1s clock This relay is set ON for one scan operation in 0.1s intervals. O O O
FO054 1s clock This relay is set ON for one scan operation in 1s intervals. O O O
F0056 1st PE-link This relay is set ON when the 1st P-link is the PE-link. — — O
F0057 2nd PE-link This relay is set ON when the 2nd P-link is the PE-link. — — O
FO05D Undefined This relay is set ON when both input/output expansion is
expansion “specified” and an expansion module number is zero. — — O
module No.
FOO5E ROM operation This relay is set ON when the ROM operation is executed. _ —_ O
{C: F55/70)
FOO5F Batteryless This relay is set ON when a dummy connector for batteryless — O
operation operation is mounted and the batteryless operation is executed. - (Cx F55/70)
Note: All WF0005 flags are set ON or OFF before the execution of one scan operation is started. (O: Available ~—: Not available
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Key points
Notes on using the 0.1s clock (F0053) and 1s clock (F0054)
1. The following condition must be satisfied to use Note that because the rising edge of a clock signal

these clocks. is synchronized with scanning, the clock timing may

be delayed by one scan operation period.
. Clock time
Scan time D —
Onescan Onescan One scandAOne scan Onescan  One scan
Scanning YrTys & ‘\ NN e IS IS L L L L Ly \\\\\\\V ‘//// NSURRNY

ON ON ON

- V. B/
=~ 7

100ms : 200ms 300ms

F0053 is set ON after a delay of up to one scan operation.
The minimum delay time is Os. {FO053 is set ON at the same time as the clock in the PC.)

Clock in the PC

2. When the clocks are used under the following Two ON signals of a clock may continue. If clocks
condition, note that an error (as shown in the figure are used as the count input signals for a counter, an
below) may occur. error occurs because the two continuous clocks are

counted as one pulse.
Clock time

< Scan time < Clock time

2

One scan One scan One scan One scan

Scanning 72777~ "\N\NNNNNNNN\Y2%) PAA A7/ 7 NN\ AN Y SLILILLE SN NNNNN\Y

ON ON ON

s i S
Clock in the PC / / \ /

100ms 200ms 300ms \ 400ms

F0053 remains ON because the clock (300ms) in the PC is
read before FO053 is set OFF.

3. When these clocks are used under the following
condition, note that clock signals are continuously
turned ON.

One scan One scan One scan

Scanning 7224 NAARRRNNNNNNNNNNNN 2 CIILII I I IS 605N NNNNNN AN WP

ON ON ON
Foos3 T T
/7

Clock in the PC -
100ms 200ms 300ms 400ms 500ms
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7. P-link configuration area (WF0006, WF0008) (This area is not available for F30, F50, F50H, F60, F55, F70 and F80H series.)

Relay No.| Name Description F70S F120S, F140S,
{with P-fink) | F1508 {with P-link)

F0060 1st P-link configuration (Station No. 0} These relays are set ON when data

to to transmission via the P-link is normal and the
FOO6F 1st P-link configuration (Station No. 15) P-link stations operate normally. O O
F0080 2nd P-link configuration {Station No. 0) {The configuration relay for a stopped P-link

to to station is set OFF.)
FOO8F 2nd P-link configuration (Station No. 15)

8. P-link fault area (WF0007, WF0009) (This area is not available for F30, F50, F50H, F60, F55, F70 and F80H series.)

Relay No.| Name Description F70S F120S, F140S,
{with P-fink) | F150S {with P-link)
F0070 1st P-link fault (Station No. 0) These relays are set ON when data
to to transmission via the P-link is abnormal. (The
FOO7F 1st P-link fault (Station No. 15) relay for a stopped P-link station is not set O O
FO090 2nd P-link fault (Station No. 0) ON.)
to to
FOOSF 2nd P-link fault (Station No. 15)
9. T-link configuration area/T-link 0 (WF0010 to WF0019), T-link (WF0030 to WF0039),
T-link 2 (WF0070 to 2F0079), and T-link 3 (WF0090 to WF0099)
Relay No.| Name Description F30, F50, |F55, F70, |F120H, F70S,
F50H, F60 | F80H F1208, F140S,
F1505
F0100 T-link 0 configuration (Station No. 0) These relays are set ON when data
to to transmission via the T-link is normal and T- O O O
FO199 T-link 0 configuration (Station No. 99) link stations operate normally.
FO300 T-link 1 fi tion (Station No. 0 (FOIDDA to FOOOF are not used)
o ink 1 configuration (Station No- 0) OOC: 010 to 019, 030 to 039, 070 to _ _ o
F0399 | T-link 1 configuration (Station No. 99) 079, 090 to 099
F0700 T-link 2 configuration (Station No. 0)
to to — _— @)
FO799 T-link 2 configuration (Station No. 99)
F0900 T-link 3 configuration (Station No. 0)
to to — — O
F0999 T-link 3 configuration (Station No. 89)
(O Available —: Not available
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10. T-link fault area/T-link 0 (WF0020 to WF0029), T-link 1 (WF0040 to WF0049), T-link 2 {WF0080 to WF0089), and
T-link 3 (WF0100 to WF0199)

Relay No.} Name Description F30,F50, |F55,F70, | F120H, F70S,
F50H, F60 | F8OH F1205, F140S,
F150S
F0200 T-link O fault {Station No. 0} These relays are set ON when data
to to transmission via the T-link is abnormal or a O O O
F0299 T-link 0 fault {Station No. 99) T-link station operates abnormally (faulty).
i - (FOOICA to FOOCF are not used)
F0400 T-link 1 fault (Station No. 0) COC: 020 to 029, 040 to 049, 080 to B _ o
to to 089, 100 to 109
F0499 T-link 1 fault (Station No. 99) '
F0OB00 T-link 3 fauit (Station No. 0)
to to — — O
F0899 T-link 3 fault (Station No. 99)
F1000 T-link 4 fault (Station No. 0)
to to — — O
F1099 T-link 4 fault (Station No. 99)
(O Available —: Not available

11. Direct 1/O configuration area (WF0050) (This area is not available for F30, F50, F50H and F60.)

Relay No.

Name

Description

F0500

CPU rack configuration

This relay is ON when direct I/Os operate normally. (This relay is used only
when direct |/Os operate in the direct access mode.)

12. Direct 1/O fault status area (WF0060)

Relay No.

Name

Description

F0600

CPU rack error

Indicates the number of the slot of an abnormal i/O. (This relay is used only
when direct I/Os operate in the direct access mode.}

13. Option configuration flag area (WF0068) (This area is not available for F30, F50, F50H, F60, F70, F80.)

Relay No.| Name Description F55 F120H, F70S,| F152 F154
F120S,F140S,
F150S
F0680 Slot 0 configuration This relay indicates that the optional O O O O
module in slot 0 is operating normally.
F0681 Slot 1 configuration This relay indicates that the optional . O O o
module in slot 1 is operating normally.
F0682 Slot 2 configuration This relay indicates that the optional _ o O
module in slot 2 is operating normally. -
F0683 Slot 3 configuration This relay indicates that the optional . O O
module in slot 3 is operating normally. -
F0684 Slot 4 configuration This relay indicates that the optional O
module in slot 4 is operating normally. - - -
F0685 Slot 5 configuration This relay indicates that the optional O
module in slot 5 is operating normally. - - -
(: Available —: Not available
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14. Option fault flag area (WF0069) (This area is not available for F30, F50, F50H, F60, F70, FBOH.)

F55 F120H, F70S,| F152S F154S
Relay No.| Name Description F120S,F140S,
F150S
F0690 Slot 0 error This relay indicates that the optional
module in slot 0 is abnormal. o O O O
F0691 Slot 1 error This relay indicates that the optional . O O O
module in siot 1 is abnormal.
F0692 Slot 2 error This relay indicates that the optional . _ O 0
module in slot 2 is abnormal.
F0693 Slot 3 error This relay indicates that the optional _ _ O O
module in slot 3 is abnormal.
F0694 Slot 4 error This relay indicates that the optional . O
module in slot 4 is abnormal. - -
F0695 Slot 5 error This relay indicates that the optional _ . _ O
module in slot 5 is abnormal.
(C: Available —: Not available

15. PE-link configuration area (WF0110 to 0113, WF0118 to 0121)
(This area is not available for F30, F50, FS50H, F60, F55, F70, FBOH, F120H, F70S.)

Relay No.| Name Description

F1100 PE-link 1 configuration (Station No. 0) These relays are set ON when data transmission via the PE-link is
to to normal and the PE-link stations operate normally.

F113F PE-link 1 configuration (Station No. 3F) {The configuration relay for a stopped PE-link station is set OFF.)

F1180
to
F121F

PE-link 2 configuration (Station No. 0)
to
PE-link 2 configuration (Station No. 3F)

16. PE-link fault area (WF0114 to 0117, WF0122 to 0125)
{This area is not available for F30, F50, F50H, F60, F55, F70, F8OH, F120H, F70S.)

Relay No.| Name Description

F1140 PE-link 1 fault (Station No. 0) These relays are set ON when data transmission via the PE-link is
to to abnormal.

F117F PE-link 1 fault (Station No. 3F) (The relay for a stopped PE-link station is not set ON.)

F1220 PE-link 2 fault (Station No. 0)
to to

F125F PE-link 2 fault (Station No. 3F)
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2-2-12 Annunciator relay area {identifier: A or WA, data module No.: 4)

Annunciator relays are used in the user program for

the following purposes.

These relays can be used as contacts or coils.

1. To stop the system when the machine or equipment
malfunctions (A0000 to AQOOF)

2. To output an alarm while continuing system
operation when the machine or equipment
malfunctions (A0010 to AOO3F)

3. To take action according to the operation results

(A0040, AD041)

To execute message communication (A0050 to A0199)

To execute a pause or stop operation (AOO4E, A004F)

6. To debug a user program (A0200 to A0202, A0208
to A0211, A0218)

7. To take an action according the operation status of
other stations in ME-NET (A0220 to A045F)

o~

Key points

1. The contents of these relays are cleared when the
power is turned OFF. (They are not cleared by stop
and start operations by the loader.) i

2. If one of relays A0000 to AOOOF is set ON, special
relay FOO1F is set ON. Then, relay FO002 is set ON
and the processor is stopped. (Fatal fault}

3. If one of relays A0010 to AOO3F is set ON, special
relay FOO2F is set ON. Then, relay FO003 is set ON
and the ALARM2 (nonfatal fault) indicator of the
processor lights up.

Annunciator relay area functions

12 3 45 67 89 ABCUDEF

Notes: + The function of item 5 is only supported by

F55, F70, F80H, F120H, F70S, F120S, F140S,
F150 series only.

» The function of item 6 is only supported by
F70, FBOH, F120H, F70S, F120S, F140S, F150S
series only.

» The function of item 7 is only supported by
F120S, F140S, F150S.

4. The numbers of NO contacts and NC contacts to be
used for each relay in the program are not limited.
5. Memory range of each MICREX-F series
« F30, F50, FS0H, F60, Fb5 series A0000 to AO19F
« F70, F80H, F120H series A0000 to A021F
* F70S, F120S, F140S, F150S series A0000 to A046F

WAQOO | Plant fault (fatal)
WAO001

to Plant fault (nonfatat)
WAO003
WAQ004 Operation alarm, program control
WAO?g Message communication //
WA009 | Transmission request relay
WAO}(g Transmission completion
WAQ14 | relay 4
WA015

to | Communication error rela Unused
WAO019 om erro v / Up to here F30, F50, F50H, F60, F55 series

%
WA020 Sampling trace relay
WAQO21 |  Status latch rela
Y '] Up to here F70, F8OH, F120H series

WA022

to ME-NET 1 status area
WAO033
WAQ34
WAO4g | ME-NET 2 status area Up to here F70S, F120S, F140S, F150S series

Note: F70 series has a memory up to WA045, but cannot conform to ME-NET.
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Table 1. Processor status at plant fault occurrence

(F30, F50, F50H series)

Section 2 Specifications

Table 2. Processor status at plant fault occurrence

(F60, F55, F70, F80H, F120H, F70S, F120S, F140S, F150S series)

Fault | Fatal fault Nonfatal fault (One Fault | Fatal fault Nonfatal fault (One
{One of AQ000 to | of AO010 to AOO3F (One of A0G0O to of A0010 to AOO3F

Processor AOQOOF is ON.) is ON.) Processor AOQOQQF is ON.) is ON.)
Operation (RUN) Stopped Continued Operation (RUN) Stopped Continued
Special relay (F) FOO1F is ON. FOO2F is ON. Special relay (F) FOO1F is ON. FOO2F is ON.
External output " External output

RUN relay OFF ON RUN relay OFF ON

Fault relay ON ON Fault relay ON ON "
Indicator Indicator

RUN OFF ON RUN OFF ON

ALM ON ON ALARM1 ON OFF

ALARM2 OFF ON

*) F30 series does not have an external output relay.

*) F55, F70, F70S do not have this relay.

Classification

Relay No.

Name

Description

F30, F50,
F50H, F60

F55, F70, F80H, F120H
F70S, F120S, F140S, F1505

Plant fauit »

A0000
to
AQ0OF

Plant fault
(fatal)

When one of these relays is set ON, the current
operation is stopped. (See Table 1 or 2 for the
processor status.)

O

O

A0010
to
AO003F

Plant fault
{nonfatal)

When one of these relays is set ON, a fauit signal
is output. However, the current operation is
continued. (See Table 1 or 2 for the processor
status.)

Operation alarm

A0040

Overflow

This relay is set ON when an arithmetic
operation result exceeds the storage memory
area.

{A result is stored as the maximum or minimum
memory value.}

Once an overflow occurs, the relay is not turned OFF
until it is set OFF by POWER-OFF or a user program.

A0041

Operation
execution
error

This relay is set ON when an operation is not
executed normally.

(The operation result is not stored in memory, but
the previous data is retained.)

Once an operation execution error occurs, this
relay is not turned OFF until it is set OFF by
POWER-OFF or a user program.

Program control

AQ04E

Pause

At the end of the scan operation during which
this relay is set ON, the program is stopped but
internal memory data is retained.

Program execution is continued by the start
operation from the loader.

AQC4F

Stop

At the end of the scan operation during which
this relay is set ON, the program is stopped and
internal memory is initialized. Program
execution is restarted from the first scan
operation by the start operation from the
loader.

“ Each relay for plant fauit can be used by the user program if necessary.
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Classification Relay Name Description F30, F50, | F55 F70, F8OH, F120H, F70S
No. F50H, F60 F120S, F140S, F150S
Message A0050 | Transmission When one of these relays is set ON,
communication to request the corresponding message-communication O
A0065 module starts sending messages. | | O O
A0066
to —
A0099
A0100 | Transmission/ One of these relays is set ON when
to reception transmission or reception by the O
A0115 | completion corresponding message- 0 O
A0116 notification communication module is completed [~ 7 7 7
to normally. The relay is turned OFF by a user _
A0149 program.
A0150 | Communication One of these relays is set ON when an
to error notification error occurs in the data transmitted by the O
A0165 corresponding message-communication O O
AD166 module. The relay is turned OFF by auser | ~ ~ ~ 7
to program. _
A0199
Flags for A0200 | Sampling trace Enables sampling trace. — — O
debugging enabled
A0201 | Sampling trace Executes sampling trace. — — O
execution
A0202 | Coil trace This relay is used when the trace method
of sampling is coil trace.
When this flag is ON while the sampling — — O
trace is being executed, data sampling is
made.
A0208 | Status latch Enables status latch. — — O
enabled
A0209 | Status latch Executes status latch. — _ O
execution
A0210 |} Sampling trace Indicates that data sampling is under — — O
under progress progress.
A0211 | Sampling trace Indicates that data sampling is completed. — — O
completed
A0218 | Status latch Indicates that the storing the status latch — — O
completed data into memory is completed.
(C: Available —: Not available
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« First ME-NET status area (WA0022 to WA0033) (This area is only supported by F120S, F140S, F150S series.)

Classification Relay No. | Name Description Object processor
F120S | F140S | F150S
Communication A0220 | ME-NET station 15 When a station is connected to a link for data
monitor flag to to transfer, the communication monitor flag bit
A022F | ME-NET station 0 corresponding to the station is set ON. The bits
A0230 | ME-NET station 31 corresponding to stations not connected to a link are
to to set OFF.
A023F | ME-NET station 16 @ O @
A0240 | ME-NET station 47
to to
A024F | ME-NET station 32
A0250 | ME-NET station 63
to to
AO025F | ME-NET station 48
Operating status A0260 ME-NET station 15 When a station connected to a link for data transfer
flag 1 to to is operating, the bit of the operating status flag 1
A026F | ME-NET station 0 corresponding to the station is set ON. The bits
A0270 | ME-NET station 31 corresponding to stopped stations are set OFF.
to to
A027F | ME-NET station 16 O O C
A0280 | ME-NET station 47
to to
A028F | ME-NET station 32
A0290 | ME-NET station 63
to to
A029F | ME-NET station 48
Operating status A0300 | ME-NET station 15 When a station connected to a link for data transfer
flag 2 to to is operating normally, the bit of the operating status
AO030F | ME-NET station 0 flag 2 corresponding to the station is set ON. The
A0310 | ME-NET station 31 bits corresponding to abnormal stations are set OFF.
to to
A031F | ME-NET station 16 O O O
A0320 | ME-NET station 47
to to
A032F | ME-NET station 32
A0330 | ME-NET station 63
to to
AO033F | ME-NET station 48
(O Available

239
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« Second ME-NET status area (WA0034 to WA0045) (This area is only supported by F152S and F154S of F150S series.)

Classification Relay No. | Name Description Object processor
F120S | F140S | F150S
Communication A0340 | ME-NET station 15 When a station is connected to a link for data
monitor flag to to transfer, the communication monitor flag bit
A034F | ME-NET station 0 corresponding to the station is set ON. The bits
A0350 | ME-NET station 31 corresponding to stations not connected to a link are
to to set OFF.
AO035F | ME-NET station 16 — —
A0360 | ME-NET station 47
to to
A036F ME-NET station 32
A0370 ME-NET station 63
to to
AO037F | ME-NET station 48
Operating status A0380 ME-NET station 15 When a station connected to a link for data transfer
flag 1 to to is operating, the bit of the operating status flag 1
A038F ME-NET station 0 corresponding to the station is set ON. The bits
A0390 ME-NET station 31 corresponding to stopped stations are set OFF.
to to
A039F | ME-NET station 16 — —
A0400 ME-NET station 47
to to
AO040F ME-NET station 32
A0410 ME-NET station 63
to to
AO041F | ME-NET station 48
Operating status A0420 | ME-NET station 15 When a station connected to a link for data transfer
flag 2 to to is operating normally, the bit of the operating status
AO42F | ME-NET station 0 flag 2 corresponding to the station is set ON. The
A0430 ME-NET station 31 bits corresponding to abnormal stations are set OFF.
to to
AO043F ME-NET station 16 — —
A0440 ME-NET station 47
to to
A044F | ME-NET station 32
A0450 | ME-NET station 63
to to
AQ45F ME-NET station 48
(O Available —: Not available



1. Example of using pause annunciator relay (AOO4E)
A pause annunciator relay temporarily stops program
execution while retaining the output status. If the
output status is to be cleared, a stop relay (AQ04F) must
be used.

The pause annunciator relay function is used as

follows.

(1) Insert a pause annunciator relay in an optional
circuit as required during debugging. (Multiple
pause annunciator relays can be used.)

(2) Start the processor in the normal program
execution mode.

Example
The sequence circuit and its operation are shown
below.

Input BO —

2s 2s

Output B40 — L L
4s 4s

T

80

—

40

T0 8
-

Section 2 Specifications

(3) Set a test condition for debugging. When the
condition is satisfied, the pause annunciator relay is
set ON and the processor pauses
{stops temporarily).

(4) Monitor the program or data by using the program
loader. Program modification (including the
removal of the pause annunciator refay) is possible.

(5} The program can be restarted by program loader
ENT| and [ENT).

operation [START]

The operation of this sequence circuit is debugged. For
example, this circuit operation is temporarily stopped
when a timer TO time-up occurs after output B40 has
been set ON for two seconds.

80— ] —
SN s N o B

" Operation temporarily stops
{pauses) at this timing.

Tt

—

T0
—F————{ {ToN a0 }—

TO

TON 200
T

On-delay timer
(2s)

On-delay timer
{4s)

B0 70 B4(
5 < »—
T TO
k— Ton 200 }H
70 peem T

TON 400

»—The pause annunciator
relay is inserted.

Circuit monitoring by program loader LITE
» The processor stops temporarily when a timer T0
time-up occurs,

S

—{ TON 400

4

H

AdE

80 To B840
— - |1z P B840 : OFF
Al < TO time-up
T T0 00000200 B
—f—{ Ton a0 ]
T0 T 00000001 O

Timer T1 starts
counting due
to the TO time-up.

CAUTION:

When the pause annunciator relay is set ON, the
processor always pauses after completing execution
for the current scan. It does not pause at the circuit
where the pause annunciator relay is inserted.

Restart operation
Program execution can be restarted while retaining the
output status.

(Program loader LITE)

START] ENT ENT

Note: + Program execution restarts at the beginning of the program.
+ Program can be restarted by the program loader when the

processor is in terminal (TERM) mode.
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2-2-13 Timer areas (0.01-second timer)

identifier: T,

identifier: TS, data module No.: 10,
identifier: TR, data module No.: 11

A 0.01-second timer consists of a timer output area (T),
set value area (TS) and current value area (TR). One set
of T, TS and TR having the same address functions as a

timer. When the value of TR reaches the value of TS,
the time-up bit (T-area) is set ON.
The TR and TS areas consist of BCD 8-digit data and

up

to 799,999.99 seconds (about 222 hours) can be set by

timer.

Key points

1. Whether the data of T, TS and TR is to be retained

when the power supply is turned OFF or the

processor stops depends on the mode in which the

timer is used. See the table in Item (2} of Section
2-2-2 for details.

2. If atimer area is double-used, a user program err
is detected and the processor stops.
Even when timers having different functions are

or

used, a user program error is detected if the timer

address is double-assigned.

3. The number of NO and NC contacts of a timer in a

program is not restricted.

B Timer output area (bit address)

Output bit Set value Current value
address (T) address (TS) address (TR)
T000 TS000 TROOO

TO01 TS001 TROO1

T002 TS002 TR002

4, Data can be preset to the TR and TS areas.
5. Timer accuracy: +2 scan times to +1 scan time
6. Memory range of each MICREX-F series

« F30, F50, F50H series
.......................... T000 to T127 (128 points)

« F60, F55, F70, F80H, F120H series

» F70S, F120S, F140S, F150S series

.......................... TO00 to T255 {256 points)

.......................... T000 to 7511 (512 points)

000

001

002

003

004

005

006

007

008

009

010

on

012

013

014

015

016 | 017 | 018

019

020

021

022

023

024

025

026

027

028

029

030 | 031

032 | 033 | 034

035

036

037

038

039

040

o1

042

043

044

045

046 | 047

)|

N
N

—
b

12113114 [ 118 [ 116 117 [ 118 [ 119 [ 120 [ 121 [ 122 | 123 [ 124 [ 125 | 126 | 127

F30, F50, F50H
Up to here

et
N

b)!

P
P

(4

240 [ 241 | 242 [ 243 [ 244 | 245 [ 246 | 247 [ 248 | 249 | 250 | 251 | 252 | 253 | 254 | 255

F55, F60, F70, F8OH, 120H
Up to here

})

—
N

—
o

(¢

480 | 481 | 482

483

484

485

486

487

488

489

490

491

492

493

494 | 495

496 | 497 | 498

499

500

501

502

503

504

505

506

507

508

509

510 | 511

F70S, F120S, F140S, F150S
Up to here




2-2-14 Timer areas (0.1-second timer) (

A 0.1-second timer consists of a timer output area (T}
and a current value area (W9). (F60 series uses a BD
area as a current value area.) The timer set value exists
only in the user program.

When the timer current value reaches the timer set
value, the time-up bit (T area) is set ON.

Output bit Current value address

address (T) (W) (BD) (F60 series)
T512 W00.80000 BD0000

T513 W00.90001 BDO001

*1)

The timer set value consists of BCD 8-digit data and up
to 7,999,999.9 seconds (about 2220 hours) can be set.

For example, T512 is set ON in the following program

Key points

1. The current value is cleared when the power supply
is turned OFF or the processor stops.

2. If a timer area is double-used, a user program error
is detected and the processor stops.

3. The number of NO and NC contacts of a timer in a
program is not restricted.

4. Timer accuracy: +2 scan times to +1 scan time

B Timer output area (bit address)

Section 2 Specifications

identifier: T ]
identifier: W9, data module No.: 9

when the current value reaches 3456.7 seconds.

512 <-——Current value

The timer starts.
b { TON 34567

T512
Set value: Exists only in the

user program

5. Memory range of each MICREX-F series
» This area is not available for F30, F50, F50H series,
and 0.1s timer cannot be used.
= F60, F55, F70, F80H, F120H series
T512 to T767 (256 points)
» F70S, F120S, F140S, F150S series
T512 to T999 (488 points)

512 | 513 [ 514 | 515 | 616 | 517 | 518 | 519 | 520 | 521

522

523 | 524 | 525 | 526 | 527

528 | 529 | 530 | 531 | 532 | 5633 | 5634 | 535 | 536 | 537

538

539 | 540 | 541 | 542 | 543

544 | 545 | 546 | 547 | 548 | 549 | 650 | 551 | 52 | 553

554

555 | 556 | 557 | 558 | 569

))

S
N

fon %
L 2

F60, F55, F70, F80H, F120H

752 | 753 | 754 | 755 | 756 | 757 | 758 | 759 | 760 | 761 | 762 | 763 | 764 | 765 | 766 | 767 | Up to here

= A
976 | 977 [978 | 979 | 980 | 981 | 982 | 083 [ 984 [ 985 [ 986 [ 987 [ 988 [ 989 [9s0 991 | _ oo
992 | 993 | 994 | 995 | 996 | 997 | 998 | 999 Up to here '

*1) The area W9.488 to W9.511 can be only used to the data memory area.
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2-2-15 Counter areas identifier: C

identifier: CS, data module No.: 12
identifier: CR, data module No.: 13

A counter area consists of a counter output area (C),

counter set value area (CS) and counter current value

area (CR).
When the current value becomes negative,
the count-up bit is also set ON.

The table on the right shows the relationships between
the bit addresses of the counter output area (C) and the

word addresses of the set value area (CS) and current
value area (CR).

The maximum count value set by the counter is

BCD 8-digit (79,999,999).

Key points

1.

When the power supply is turned OFF or the
processor stops, the preceding values of C, CR and
CS are retained. However, if CS contains a set
value, the value becomes the program-specified
value.

. If a counter area is double-written, a user program

error is detected and the processor stops.

The number of NO and NC contacts of a counter
output in a program is not restricted.

Data can be preset to the CR and CS areas.

The count-up bit of the up/down counter (UDCT) is
set ON even when the current value becomes
negative.

M Counter output area (bit address)

Output bit Set value Current value
address (C) address {CS) address (CR)
€000 CS000 CR000

Co01 CS001 CR002

€002 CS002 CR002

6. When C31 is used by the up/down counter

instruction in F30, F50H series, or C127 is used as
an up/down counter, they operate as a built-in high-
speed counter. Those operation is different from
that of normal up/down counter.

For the detailed specifications and the usage, see
the user’s manual Hardware of each series.

. Memory range of each MICREX-F series

F30, F50, F50H series

.................... C000 to C031 (32 points)
F60 series

.................... C000 to C127 {128 points)
F55, F70, F80H, F120H series

.................... C000 to C255 (256 points)
F70S, F120S, F140S, F150S series

.................... C000 to C511 {612 points.}

000 | 001|002 | 003 | 004 | 005 | 006 | 007 | 008 | 009 [ 010 [011 [ 012|013 014015 |
016 | 017 | 018 | 019 | 020 | 021 | 022 | 023 [ 024 [ 025 | 026 [ 027 [ 028 | 029 [ 030 [ 031 | Up to here
032 | 033 | 034 | 035 | 036 | 037 | 038 | 039 | 040 | 041 | 042 | 043 | 044 | 045 | 046 | 047

o ==

F60
112 [ 113 [ 114 [ 115 | 116 [ 117 ] 118 [ 119 [ 120 [121 [ 122 [ 123 [ 124 [ 125 [ 126 [ 127 | Up to here

))

e
N

P %
T

239 | 240 | 241 | 242 | 243 | 244 | 245 [ 246 | 247 | 248 | 249 [ 251 [ 252 [ 253 | 254 | 258

F55, F70, F80OH, F120H

Up to here
_ ==
480 | 481 { 482 | 483 | 484 | 485 | 486 | 487 | 488 | 489 | 490 | 491 | 492 | 493 | 494 | 495
F70S, F120S, F140S, F150S
496 | 497 | 498 | 499 | 500 | 501 | 502 | 503 | 504 | 505 | 506 | 507 | 508 | 509 | 510 | 511 Up to here
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2-2-16 SC (step control) areas (identifier: S or WS, data module No.: 8)

This memory area is used to store step numbers for read and written by using sequence and word
step control. This area contains up to 100 words of operation instructions. This area is nonvolatile.
unsigned BCD 2-digit (8-bit) data that can be directly

Name in units of

Word address Specified in units of bits 1 word (8 bits)
0 $00.00 to S00.99 (Tota! of 100 steps) WS00
1 $01.00 to S01.99 WS01
2 $02.00 to $02.99 WS02
3 $03.00 to S03.99 WS03
4 $04.00 to S04.99 WS04
5 $05.00 to S05.99 WS05
6 $06.00 to 506.99 WS06
7 $07.00 to S07.99 WS07
8 $08.00 to S08.99 wSs08
9 $09.00 to S09.99 wS09
10 $10.00 to S10.99 WS10
= = ~ =~ =
96 $96.00 to S96.99 WS96
97 $97.00 to $97.99 Ws97
98 $98.00 to S98.99 WS98
99 $99.00 to $99.99 WS99
Key points

1. The conceptual drawing of SC instruction and
memory area is as follows.
{1) There are a hundred sets (corresponding to
word numbers 00 to 99) of 100-step ladders.
(2) A set of 100-step ladders is used exclusively for
one SC.

100 sets of 100-step ladders

2. The step name format is as follows. 3. Each step number corresponds to a BCD 2-digit
value. It does not refer to any bit address as in case
S$00.03 of such areas as B, M and K.
Step No. (00 to 99) 4. The user may regard this area as if there were 100

SC coils numbered from 00 to 99 in a single word.
5. The number of NO and NC contacts of each coil in a
program is not restricted.

Set No. (last two digits of word address)
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2-2-17 Data memory areas (identifier: BD, data module No.: 14)
The data memory area is used to store internal
processor data, which can be read and written in units
of words.

Key points

1.

Even when the power supply is turned OFF or the
processor stops, the preceding data are retained.
(Nonvolatile area)

. If data memory exceeding 256 words is to be used,
the number of words to be used must be defined in
the system definitions. (In the F30, F50, F50H, F60
series, the data memory cannot be expanded for

Storage data formats: use.)
Signed BCD 8-digit data {-79,999,999 to +79,999,999} « F55, F70, F80H, F120H
Hexadecimal number (0 to FFFFFFFFY ... Max. 4,095 words (up to BD4094)
If the BD memory capacity is insufficient, the « F70S, F120S, F140S, F150S
following areas can be used as data memory. ... Max. 4,096 words (up to BD4095)
(1) Unused timer and counter set value areas {TS
and CS) and current value areas (TR, CR and W9) . Memory range of each MICREX-F series
(2) User file area (Data is read and written by SEL {1 word = 32 bits) )
and DSEL instructions.) » F30, F50, F50H series BD0000 to BD0127
(3) Unused keep relay area (only for 16-bit data) (128 words)
(4) Unused auxiliary relay area (This area is used « F60 series
only for 16-bit data and volatile.) ... BD0000 to BD0255 (256 words)
In the F60 series, the BD area is used as a 0.1s timer * F55, F70, F80H, F120H series
current value area. Note that this area is not double- ... BD0000 to BD0255 (Expandable up to BD4094)
used when the 0.1 second timer is used. » F70S, F120S, F140S, F150S series
In the F55, F70, F80H, F120H, F140S, F150S series, @ ...... BDO0000 to BD0255 (Expandable up to BD4095)
the data memory and user file share the same
memory area.
The maximum number of usable words by the total
of two areas are as follows.
{1 word = 32 bits)
F55, F70, F80H 4,096 words
F120H, F70S, F120S 6,144 words
F140S 100k words (1k = 1,024)
F150S 324k words (1k = 1,024)
le- Signed BCD 8 digits ol
N {binary 32 bits) -
0+ 2 3 456 7 8 910111213 14151617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 <«—— Bit address
BoooO} oo b e b e e e e
gooor | ot o b b b b e e
goeoo2| |, | o, oo o Ve e b b e
BOOOO3} .y ool b b e e b
BOOOO4Y o b b e b e b e
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2-2-18 User file areas (identifier: W30 or larger, data module No.: 30 or larger)

The user file area is used to store internal processor

data for the following purposes.

1) To control the tracking of process information in
production steps by using the FFST (FIFO and FILO
store), FIFO (first-in first-out) and FILO (first-in last-
out) instructions

2) To design a data table in the user program

3) To input and output data through message
communication

4) To specify the /O expansion area to transfer /O
data (one word = 16 bits and a memory size of 2048
words is used) {Supported by F70S, F120S, F140S,
F150S series only.}

Key points

1. Even when the power supply is turned OFF or the
processor stops, the preceding data is retained
{nonvolatile area). The status of the memory to be
used as the 1/O expansion area is the same as the B
area status. The memory to be used as the PE-link
expansion area and ME-NET link relay becomes a
volatile area.

5)

6)

7)

To use the PE-link expansion area (the memory on
the card is used)
To use the ME-NET relay link (the memory on the
card is used) (Supported by F120S, F140S, F150S
series.)
To expand BD areas (the expanded area occupies
the user file areas)
1 word = 32 bits
F55, F70, F8OH, F120H series

.......... Max. 3,839 (4,095 - 256) words are used.
F70S, F120S, F140S, F150S series

.......... Max. 3,840 (4,096 - 256) words are used.

The size (number of words) and data format must
be defined for each file number as shown below. If
the area is used as the I/O expansion, PE-link
expansion, or ME-NET relay link area, the size and
data format are defined in the system definition.
Do not use the FILE or TABL instruction to define
them.

Symbol Data format Range of value
For D20 and LITE For D10S Meaning
Si 0 Single integer Binary 16 bits 0 to FFFF
DIl 1 Double integer Binary 32 bits 0 to FFFFFFFF
BD 2 Binary Coded Decimal BCD 8 digits -79,999,999 to +79,999,999
3. Memory capacity (words)
Series F30, F50, F60 F55, F80H, F120H, F70S, F140S F150S
F50H F70 F120S
Number of words (one word = 32 bits) 64 512 3840 5888 102144 331520
Number of words (one word = 16 bits) 128 1024 7680 11776 204288 663040
Notes: 1. If the BD area is expanded in system definition, the user file area is reduced. -
2. Up to 4095 words can be defined by one file definition instruction. (4096 words for F70S, F120S, F140S, F150S series)
{(words)

F30, F50, F50H F60 F55, F70, F8OH F120H F70S, F120S, F140S, F150S
1 word = 32 bits 64 512 3840 4095 4096
1 word = 16 bits 128 1024 4095 4095 4096

3. If YO expansion is specified, the user file area for

2048 words (one word = 16 bits) is used.

4. The data table is for read-only files, it cannot be

written by programs.

Because the data table is designed in the user

5. Because the memory on the card is used as the

PE-link and ME-NET expansion areas, the memory

program, the memory areas described in the above
item 3 are not used.

capacity in the above item 3 is not used.
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2-2-19 Direct access areas (identifier: W24, data module No.: 24)

There are two methods for processor {/O data access:
(A) synchronous scanning method and (B) direct access
method. The MICREX-F Series processors basically use
method {A). The following PCs allow users to create
programs that can incorporate both methods.

F55, F70, F8OH, F120H, F70S, F120S, F140S, F150 series
The direct access area is used to execute processing
using method (B) for the following purposes.

Key points

1. A 128-word (a 160-word for F80H, F70, F70S without
option slots) area is reserved separately from the
I/O area (B area). The user must declare to use the
W24 area in the system definitions.

. To shorten the I/O response delay due to program
scan time

(The direct accessing can be executed by /O
modules directly connected to the processor.)

. To minimize the l/O response delay in positioning

operations using a high-speed counter
(The FTUS00A high-speed counter module is used.)

. To execute external interrupts (The external

interrupt module is used.)

. The I/O modules that use the W24 area must be

mounted directly on the base unit on which the
processor is mounted.

. The W24 area cannot be accessed in units of bits,

it can be accessed only in units of words.

Binary 16 bits
W24.0
W24.1
wW24.2
W24.3
N =
W24.124
W24.125
W24.126 Up to here
F120H, F70S (with option slots}
W24.127 F1208, F1408, F150S
_~ ==
W24.158
Up to here
W24.159 F70, F80H, F70S (no option slots)
== =
W24.255 Up to here F55
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2-2-20 P-link (PE-link) memory areas (option)

In the processor modules with a P-link (PE-link), this
memory area is used for data transfer between
processors. The processor can be connected to two

Key points

1. When this area is used for data transfer between
processors, the required items, including the
assigned number of words, must be set in the
system definitions.

2. The WL area is a bit area that can be used as a
contact or coil in the user program.

P-link (PE-link) memory for P-link 1 (PE-link 1)

Section 2 Specifications

Identifier: L, WL, W21, W22, W23, W120, W121, W122, W123
Data module No. for P-link {PE-link) 0: 20, 21, 22, or 23
Data module No. for P-link (PE-link) 1: 120, 121, 122, or 123

P-links (PE-links) by using optional P-link (PE-link)
memory. When the P-link (PE-link) card is not mounted,
P-link (PE-link) memory cannot be used.

— » Bitaddress

The W21, W22, W23, W120, W121, W122, and W123
areas cannot be accessed in units of bits but can be
processed only in units of words.

When the power supply is turned off, the contents
of this area are cleared. (They are not cleared by
stop and start operations of the program loader.)

Name in units of

0 1 2 3 4 5 8 7 8 9 A B8 C D E F 1 word (16 bits)
%t 0000 {0000 | 0007 | 0002 | 0003 | 0004 | 0005 | 0006 | 0007 | 0008 | 0009 {000A |000B |000C 000D | 000E ! 000F WL.0000
e} -— PR
2 © g 0001 {0010 | 0011 | 0012 | 0013 [ 0014 | 0015 | 0016 | 0017 | 0018 ; 0018 [001A {601B |001C (001D |0M1E |00M1F WL 0001
acz
225 = = = A
558 ]
T o . .
= ¢ 061 5110|5111 [6112 [5113 [5114 [ 5115 [5116 [ 5117 [ 5118 | 5119 [511A (618 [511C 511D [511E [511F WL511
E ‘“a 1 L I i L L 1 L W21.0000
by 9—) o_ 1 1 L 1
952 ¥ x o= =
'5)6 8 i 1 i 1 L I 1 L I [up— -
.:E gé I s ! i L L 1 L L L W211151
o “6 1 1 i I 1 I . L ' f 1 L W22.0000
220 | ‘ T
a®2Z L P P ~
00 I i il 2 1 1 1 L i L 1 .
3 ;é i . n i L i I i ] I I W22.3071
4
he] ¢g$ L 1 L L L 1 ) 1 I i 1 W23.0000
8e9 J
gﬂ.gé ¥ ¥ F =
o i 1 1 1 i 1 1 1 1 ] 1 1
3 3 g ¥y . L L 1 L L i 1 i . L 1 I W233H71

Note 1:
Block No. 1: W120.0000 to W120.0511
Block No. 2: W121.0000 to W121.1151
Block No. 3: W122.0000 to W122.3071
Block No. 4: W123.0000 to W123.3071

Note 2:  PE-link can be used only for F120S, F140S, F150S series.

For P-link 2 (PE-link 2), the P-link (PE-link) memory can be used as follows:
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2-2-21 Analog work area
The analog work area is used for the FIL, DIF, INT, and

HOLD instructions.

The analog work area W25.000 to W25.511 can be

accessed. The area for two data items is used for one

instruction.

Item

Description

Data module No.

W25 (0 to 511) R/W enabled

Data format

Binary 32 bits (Double integer)

Initial data

Preceding value is retained

Memory map

Analog work

area No.
wsey 0
1
3 : 1
3 H
~ ~t
510 :
Y ] ) 25
*One work area uses two data.
Use of work area Instruction FIL DIF INT HOLD
Word 1 Qutput data Output data Output data QOutput data
Word 2 Division remainder Unused Division remainder Unused

" This area is supported only by F70, F120, F140S,

2-50
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2-2-22 User display area (identifier: W124) (F55 Series only)
The 8-line x 8-line LEDs and two 7-segment LEDs on

the F55 Series basic unit can be used to indicate

optional information by the user program.

Base unit LED arrangement

pow [] [0][&] (][] @] =] 3] [2]
AN (] [ (o] (7 (5 20 () (31 (=]
A [ (2] (2] (2 & 2 A 2] A
ave [ [3](3) 7 (8] (7] (B (=] E]
satT [ [41[C] (0 [ (2 (22 (3] ()
(5] [0 (%) () (2] () (5] [
o [ [E10E FE EE E FE E
*) USER [_] *) This LED (USER) is lit in the user display mode.
MAINT[ ) L% 4F 8

]
3
D[:][:las 4BDDD40
# ic

Corresponding memory area

o 1 2 3 4 5 6 7 8 9 A B Cc D E F

W124.0 Control word
wiu1lol1|2|3|a|5|6|7|8|9|A[B|[C|D|D]|F

wia2l 0 1 [ 12113 14|15 | 16|17 |18 |19 | 1a] 18] 1C| 10| 1€| 1F| | Each bit
wiasl20 21 |2 |23 | 2a |25 | 26|27 | 28| 20| 2a| 28] 2c| 20| 2E| 2F| | 1:LEDON
Wi2440 30 |31 |32 |33 | 34 | 3 |3 |37 | 3| 30 | 3A| 38| 3C| 3D| ag | 3F | | O:LEDOFF
W12a.5| 40 | 241 | 42 |43 | 2a | 45 | 46 | 47 | 48 | 49 | 4A| 4B| 4C| 4D| 4E | ¢F

Control word

i [0: I/O display mode
1: User display mode
Automatic switching to maintenance display in case of nonfatal fault

0: Auto switching disabled
1: Auto switching enabled

L Automatic switching to maintenance display in case of fatal fault
0: Auto switching disabled
1: Auto switching enabled
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2-3 1/0 Address

2-3-1 Relay No. (Bit designation) and word No.
Each memory area has an individually assigned
number used to designate the memory area by the
user program. This area number is divided into the
“relay No.” used to specify a single bit {contact, coil)
and the “word No.” used to specify a single word of
16-bit or 32-bit data. The following areas can be
specified with the relay No. and word No.

» 1/O relay

« Auxiliary relay

» Keep relay

» Special relay

* Annunciator relay
These areas are represented as follows using an
example of the I/O relay area.

(1) Specifying a single bit (contact, coil): Relay No.
“B” indicating single-bit specification of the 1/O area
and the word address is placed before the bit position
(hexadecimal). ‘
Example: Bogt D

Word address  Bit position
(2) Specifying a single word (data): Word No.
“WB"” indicating single-word specification of the I/O
area is placed before the word address (decimal).
Example: WB003

Word address

{High-order bit} «———— Bit position ———— (Low-order bit)

01723 45678 9 ABCDETF

WB000
w8001 %
WEB002
W0 i 22 VD (elay o) s used
0 speci 1S Dit.
—— S S =

/ .

WB009 Zz
7 i

WB003 (word No.) is used
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BO99A (relay No.) is used
to specify this word. to specify this bit.
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2-3-2 Address assignment for the F30 Series processors

In the F30 Series processors, the basic unit I/O address assigned from B0010. When expansion units are
exclusively uses 32 points (two words) from the connected, the expansion unit connected to the base
leading address of the /O area. The input section is unit is assigned from B0020.

assigned from B0000 and the output section is

| Prohibited
WBOOOO123456789AE:">C\DE1'—‘I ,
l 0 I 1 l 2 [3 ] 4 l 5 l 6' 7 I 8 ! 9 IAI BI I I l IHMOVIFGIOVIMWZIN] w00t e g i onpu
oM W utput
wB003
— AL U]
FPB20R type Avai‘lable as
auxiliary relays
[ 10| P fr 2 3-8l B B-[r 7 [T [T T ]
i « Empty bits of a word assigned as input
cannot be used as auxiliary relays.
« Empty bits of a word assigned as output
can be used as auxiliary relays.

/
[0[1]2]3]4[5]6]7]8]s]A[B]C]D]E[F[fov]rcloviov

COM

FPB30R type

IM110]11{12[13]m2]14]15]16[17]- 18 - 19 ]- 1A]- 1B-]-1CA[- 1D-

AN
!

WB[m0123456789ABCDEF

—»
wB001

wB003

L N P S B W

T

Available as
auxiliary relays
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2-3-3 Address assignment for the F50/F50H Series processors

In the F50 and FS0H Series processors, the basic unit I/O

address exclusively uses 64 points (four words) for the 64-

point unit and

48 points (three words) for the 40-point unit

from the leading address of the I/O area. The input and
output sections are assigned from B0000 and from B0020,

respectively. The unassigned addresses can be used as

1. Example assignment in case of the basic unit only

[ Single unit of FPB40(H)R-A10 |

auxiliary relays. (However, empty input areas are not
available for the auxiliary relay.)

When expansion units are connected, the first expansion
unit connected to the basic unit is assigned from B0040.
The subsequent expansion units are forward-justified in
units of words.

Not available as auxiliary relays

(Empty bits are fixed at “0”.)

/ L W 0123456789ABCDEF

[1[3]s]7[s[B]O[F[n[n[®[] | | | [P —oc ﬁ% Input

(T2 < TeTs ATCTE T[] T T | Ml ) o1 e SISSSSSSNNRRRRRY o
ggggﬁ:kﬁ_}:‘] %_M FPB40 type agg = = ]

[- T4 [[ - Jo[22[24 26 P2[28]2ACREPS] T [ [ T | WB0%

[-]-[- MIt[23]26]27 ma s oBeofeF] [ T T T ]

l

Available as auxiliary relays.
(B0030 to BOO3F)

[ single unit of FPBS6(H)R-A10 |

« Empty bits in the input area cannot be used
as auxiliary relays.

« Empty bits in the output area can be used
as auxiliary relays.
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l W 0123456788ABCDEF
[1]3]5]7[0]|B[D]F][1]13]15]17]19]18[1DPF[P1fuf - DC | WBw: Input
lo]2]4]6] aTA]C[E[10]12]14116[18]1A[1C|1E|M1| [ovﬂ QUT _o‘wgoos SN Output
oo s SR SRt S R K. 08 R0 B oy
RUN ALM FPBS56 type - L~
POWER
SUPPLY m| m] WE0e7 T w
[+ 4[] - [20]22[24] 26]P2[ 28 [oAJ2CleE]P3[ 30] 32 ] 34]36]P4] WB088
[+ 11 2123 2s] 27 [ms] 28 [oB]z0]2F el 31 [33] 36 7] wBss
[ Available as auxiliary relays —
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2. Example assignment in case of using the T-link
system for the F50 Series processor.
The following shows an address assignment example F30 Series, the /O address can also be assigned in the
when the basic unit, expansion unit and T-link are used same way as follows.
to connect the FTU module and FTK capsules. For the

f ]
Tr[afs]7[s]e[o]rmfups]v] T [ T T [+]cc 1Ja]s[7Je]e]o]FT1[s]s]7[e[B]|D]F] [+] x|
[oT2TeJsfsfafclefwofrluiw] [ [ [ ] [-]or [of2]4]Jcf8JalC]efof2]a]68]afc]Em] [-|N
» * * L]
e unit e T — | e (gr — L—{e]o~[]r —
Basic unit + T-link adapter — . .
B (FPB40) (FTM50A) E Expansion unit (FTB56)
(g F —— {lelr
I A E[a R E AR ERL T 1 1 1] RERENODRNDRONEEEDE R
N R A R 1 2 A D 2 ) S L I [ T ™ [s]s[7M[e]8]o]F Ml [s]s]7]
N I / \ [
T-link Nameplate % Attach the address No.
. - = nameplate label to the
(s empty column in the address
Nameplate " /_q nameplate printed on the
: IO O case surface of the expan-
___\/ [}Z] l\/ sion unit.
Tlink | o) o1 21 £ @ 2| £
interfacg €1 £1'51'g] When the terminal link gl &8l 8
module | & &} o | unit address is set to 08, e|l3||2
ol bt T ] the FTU module on the H 3 -
=| 5 . . - a £
2| al 5| 51 firstright of the terminal £ = 8
£1£13[ 2] link unit has word address 2 g E
(FTLOH) % %’; E; 0‘5; “08 (station No. 8)”. R E-A IR
ajolo]lo
1word 4 words 1word
5 words
Enlarged diagram
‘ -— Upper dial
;:,’ < ~— Lower dial
10
Bit address
012345678 9ABCOEF
0o } .
o -
® -
®
04
% B
06 } -
i .
] « Address setting
B i U 14 I
o 10 - Ipper ey N
5 M dial 0,6): ,®;"
T 2 . t 81
T i3 | - 19 13
© « Lower NS ~
S dial ‘.LQ“ L
; - t g1
16
7 ' Set 05 35
8 - . value
DL ~ -
S P -
o ‘
% « When the expansion unit is connected to the basic unit; the
% I/O address is automatically assigned as shown in the left’
g diagrarm. ’ : - o
: « When setting the FTK capsule address and T-link interface

module address, avoid duplication with other unit addresses.
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Word address

Section 2 Specifications

2-3-4 Address assignment for the F60 Series processors

In the F60 Series processors, the basic unit I/O address
exclusively uses 64 points (four words) from the leading
I/O area. The input and output sections are assigned from
B0000 and from B0020, respectively. The unassigned
addresses can be used as auxiliary relays.

Bit address
01234567 89ABCDEF

T-link/mini T-link devices.

00 ~©@ b
842 :g Basic unit
03 *-@__I ®MInput 16 points [T
04 (BOOO0O to BOOOF) |
05 0 Direct L[—:
06 ~® expansion unit
07 :® 56 points {input 16 points  [7
% Q@ (B0OO10 to BOOTF) [
10 ~@
11 D
12 ~-@ FTL unit
13
14 :@
15
16
P —— = —
: — ] @Input 16 points
9.4 (BO050 to BOOSF)
95 ~© Link-type expansion
96 ~—© unit 32 points —
i (Dinput 16 points
98 (B0060 to BOO6F)
99
L
@
/. g
/ >
[~
[»
o
FTLaddress | o | o |2 | £ =
setto “10” || E|a B =
o o Q. o [,
Q| Qlo oy
el |T |8
515|323 % Does not exclusively
E’ _é‘_ § _8 use the I/O area.
Sle|se _—
ol r
oDiojla o
i ,
: Binput 16 points (B0100 to BO10F) @Input 16 points [
@inpu po,n ( 0 ) {B0950 to BO9SF)
Input 16 points (B0110 to BO11F) ‘
@Output 16 points (B0120 to BO12F)
Notes L— (3Output 32 points (B0130 to BO14F)

*1 The basic unit is automatically assigned from word
address “00” according to the number of words

exclusively used.

*2 The expansion unit is assigned using the leading word
address set by the address setting dials according to
the number of words used exclusively.
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When expansion units are connected, the expansion
~unit address can be optionally set with the address

setting dials. However, avoid duplication with the

addresses of the basic unit, other expansion units and

Basic unit 56 points

—

@Output 16 points
{B0020 to BOO2F)

_

—_—

(30utput 8 points
{B0030 to B0037)

—

i
|51|S?EQI

Address set to “05”

Expansion unit 56 points

HE
i
HE

—

(@0utput 16 points
{B0O70 to BOO7F)

_J

_—

®@Output 8 points
{80080 to B0087)
—

]ﬁhﬂgl

Address set to "95"

Expansion unit 32 points

T e

—

(Output 16 points
(B0960 to BO96F)

_

*3 Use care to prevent duplicate address assignment in the
I/O area with other units. If the address setting dials are

set to the same address in two units, the “T-link setting

error” will cause the PC to display a fatal fault and stop.
in addition, when different numbers are set, the "I/O area

duplication” fault will cause the PC to stop if a dupficate
/O area is assigned.
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2-3-5 Address assignment for the F80H, F120H, F55, F70, F70S, F120S, F140S, F150S Series processors

The MICREX-F F80H, F120H, F55, F70, F70S, F120S, F140S,
F150S Series usually have 100 words (1 word = 16 bits) of
the I/O area on the T-link system, respectively. Within this
area, word addresses are assigned to the I/O devices
including FTU modules and FTK capsules.

1. Rules on address (T-link)

U In the F120H, F70S, F120S, F140S and F150S Series, a
channel No. (link No.) 0 to 3 can be optionally set by
using the T-link address setting dials. {The F80H, F55
and F70 Series processors have fixed channel No. 0.)
(The 1/0 modules mounted on the same basic unit as
the processor have the fixed channel No. 0.)

(2 If a connected module uses multiple words, the

address of the next module is shifted by the extra

number of words used.

A word address can be reserved between the

modules on the same basic unit if a dummy module

is inserted in the slot at the relevant address.

{An unused siot without dummy module mounted

causes a fatal fault.)

On a capsule-type unit, the address can be set by

the address setting dials on the front panel of the

unit. Any address can be set as long as it is not a

duplicate address.

(5 The module next on the right of FTL (expansion
interface unit) has the same address as set by the
address setting dials of the FTL. For subsequent
modules, addresses are assigned in ascending
order.

©

®

Notes

*1} Supported only by the F70S, F120S, F140S and F150S Series.

*2) The F120H, F70S, F120S, F140S and F150S Series have the duplex
processor system function.
For details, see the User’s Manual (Communication) FEH161.

When I/O area expansion is specified in the system
definition *1), maximum 512 words can be assigned per
T-link system (only single T-link system for the F80H,
F55 and F70 Series).

® The number of I/O words is as follows:
WB area: Up to 400 words (6,400 points)
Expansion area: Up to 2,048 words *1)
(D The number of connectable capsules and devices
are as follows:

Processor Program loader FTK capsule
FFK capsule
FTL interface
T-link device

1 unit 2 units per link Max. total of

(2 units *2) at the same time 32 units (per link)

Address setting dial

23 23

Upper dial .,—?@3 QG;Z.
-t 75T

13 _ 23

Lower dial A/ ‘-;@t;"
't 57
Set value 05 35
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2. 1/0 address configuration (B areas)

On the F55, F70, F8OH, F120H, F70S, F120S, F140S,
F1508S, B areas are commonly used as I/O areas by the
Bus-link I/O modules and T-link /O modules.

{Bus-link /0O modules are the modules mounted on the
processor’s basic unit.) The B areas are divided into
four banks, and 100 words (1600 points) of area are
assigned to each channel (link).

Accordingly, channel numbers must be considered

when addresses are set.

When assigning addresses to an FDL expansion /O

module or a T-link {/O module, use the address-setting

dials as follows:

@ Select a channel (link) No. from 0 to 3.

@ Specify a word address (station No.) in the range
from 0 to 99 within the selected channel.

@ To use a bit address (0 to F), set it during
programming on a program loader.

*1} In the F55, F70, F8OH series, only a total of 100 words {1600 points)
of WB000 through WB099 can be assigned as I/O areas.
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1600 points 1600 points 1600 points 1600 points
Channel Channel! Channel Channel
(link) No. 0 {link) No. 1 {link) No. 2 (link) No. 3

WB000 to 099 WB100to 199 WB200 to 299 WB300 to 399
i-1) R
A total of 400 words (6400 points) are used.

0to3 H0to99|-{ 0to F |

Identifier __[ L Bit address

Channel Word address
{link) No.




3. Example address assignment of I/O area (B area)
An example address assignment is shown below:

Address assignment for 1/O modules on the base

board on which the processor is mounted.

@ For scan synchronization mode

Section 2 Specifications

The channel number in B area is fixed to 0. Addresses are
assigned to the slots in ascending order from slot 0.

16 =— No. of /O points

0 1 2 3 4 5 6 7
PS |[CPU|WB |WB |WB |WB |WB |WB |WB | WB
* 0 1 3 4 5 9 1 12
. to .
2 8 10
16 32 16 16 64 32 16
* Power supply
(2 For direct access mode
0 1 2 3 4 5 6 7
PS [CPU|W240| 16 | 32 | 48 | 64 | 80 | 96 [ 112
* to [to | to [to | to [to | to | to
15 | 31 47 63|79 |95 {111]127

* Power supply

Fixed 16-word addresses are assigned to all slots. The
range of addresses is W24.0 to W24.127.

In this case, addresses beginning with WB0 can be
assigned to the T-link unit.

259



Section 2 Specifications

Address assignment for T-link I/O

A T-link unit has two address-setting dials to set station
numbers 0 to 99. The channel number (called “link
No.” for T-link) is set by the link number setting dial on
the T-link interface board mounted on the processor.
{Channel 0 to 3}

Setting example 1:
B Link No. settings

Setting example 2:
B Link No. settings

T-link interface board Link No. setting dial T-link interface board Link No. setting dial

Standard 0 — Link No. 0 Standard 3 — Link No. 3

Option 1 1 -» Link No. 1 Option 1 0 — Link No. 0

Option 2 2 - Link No. 2 Option 2 1 - Link No. 1
Standard: WB000 to WB099 Standard: WB300 to WB399
Option 1: WB100 to WB199 Option 1:* WB004 to WB099
Option 2: WB200 to WB299 Option 2: WB100 to WB199

PS| cCPU PS| CpPU

PS: Power supply

Notes on address assignment

I/O area and addresses link numbers must not be
duplicated. If there is a duplicate, a fatal fault occurs and
the processor cannot operate. Addresses for a T-link unit
must not be assigned over two links (channels).
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16 points
16 points
16 points
16 points

6 0 0 O

The first address for option 1 follows the last word
address of the modules that are mounted on the same
basic unit as the processor.

On the standard T-link interface board, the link number
setting dial is set to 0 {link No. 0) before shipment.




Setting example 3

Section 2 Specifications

Using channel No. 0 for both FDL expansion bus link

I/O and standard T-link I/O *1

Ch (0]
2| FDL2|°
Station No. —0‘ 9
[~ |
Ch _0"
1] Fou
Station No. T L
L]
.// i
F120H| FTLA FTL2
3]
Channel No. @ Station No. T Station No.
{link No.) Wl
I/0 address map
wB000 F120S base
wgeo010 FDL1 base
wB020 FDL2 base
wB030 FTL1 base
WB040 FTL2 base

*1 FDL expansion bus link can be used only for the F120H, F120S,

F140S and F1505 Series.

|

(=[]
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Setting example 4
Using channel No. 0 for FDL expansion |/O and channel
1 for standard T-link {/O *1

Ch 0]
_ 2| FOL2|]
Station No. LOJ
Ch 0]
1| FDLY
Station No. [ 9
0]
/- \V/ \
F120H | ° FTLA FTL2
Station No T Station N T
Channel No. | 1 ° ‘o atl ° Il
(link No.) & l

1/O address map
WB000 F120S base
L e e ]
wBMO FDL1 base
weow | Folzbass |

................................

wB100 “FTL1 base

w8110 FTL2 base

*1 FDL expansion bus link can be used only for the F120H, F120S,
F140S and F150S Series.
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2-3-6 Specifying /O expansion area

In the MICREX-F series, up to 32 T-link IO units (total of
100 words) can usually be connected per T-link system.
If up to 32 T-link /O units with a large number of words
is connected per T-link system, 100 words may be
exceeded.

— Specifying 1/0 expansion area

Section 2 Specifications

In the F120S, F140S, F150S, the T-link /O units can be
used by specifying an I/O expansion area for only T-link
I/O units with the large number of words in the system
definitions.

While normal I/O unit is assigned to the area B of a
processor, T-link I/O unit with an I/O expansion are
specified is assigned to the user file area (W30 or
larger). The address and No. of words used are as
foliows:

Start address:
(Link No. x 512) + (T-link station number x 16)
where Link No.: 0to3 '
T-link station number: 00 to 31
(T-link station number 32 to 99 are not assigned
to an I/O expansion area)

Note: Please refer to Appendix for the address and the station
number.

No. of words:

One station number uses 16 words. An I/O unit that
uses 64 words uses the T-link station number for four
stations. For 64-word /O, set the station number to 28
or less. For /O modules mounted on the base board
on which the processor or FTL module is mounted,
each module uses 16 words.

One word = 16 bitsJ
Address |

WXX.0000 1
to T-link 0

0511

0512

to T-link 1

1023

1024

to T-link 2

1535

1536

to T-link 3
2047

+ 2048 words

- Notes on I/0O expansion area specification

To use this function, the following 3 items should be set:

(@ Use of I/O expansion area

(@ T-link /O station number assigned to I/O expansion
area

(® Data module No. (file No.) used as I/O expansion area

All of these items are specified in the system definitions.
The processor recognizes the setting of items ) and @ at
POWER-ON. The processor recognizes the setting of item
(3 when the system definition is changed.

If the FILE or TABL instruction having the same data
module No. as the specified data module No. (W30 or
larger) exists, a user program error will cause a fatal
fault and the processor stops.

If I/O expansion area is specified, a data memory (file
memory) of 2,048 words is occupied (in 16 bit). The
system definition can only specify the I/O area
expansion and the same module number should not be
specified in system definition and FILE definition.
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« Steps for expanding I/O area

1/0 expansion is specified in the system
definition. An example of specifying /O
expansion with the program loader LITE is
shown.

(D Select[F5]“AUXILIARY” from the initial
screen.

@ Select[F1]“DEFINING SYSTEM,” then
press the [« |key to select “ONLINE” and
press the [EnT| key.

® Select[F2]“T-LINK REGISTRATION.”

@ Press the[«< ] key to select “YES” for the I/O
expansion area, then set the module No.
(30 to 109) used as the /O memory and

press the 'key.

Note: Set the module No. so that it is different from all
other expansion modute Nos. (PE-link and ME-NET)
in the system definition. The module No. must not be
.the same as the FILE No. and TABL No. in the user
program.

® Press the[*]key to register the station
number for which I/O expansion is to be
specified in group 1. After setting ends,

press the key, then press the key

to store the system definition.

Note: After the system definition is changed, turn the
processor off and then on. The processor recognizes
the contents of the changed system definition when
the power is turned on.

F1 PROGRAMMING

F2 MONITOR

F3 TRANSFER/VERIFY
F4 DOCUMENT

F5 AUXILIARY

F1
F2
F3
F4
F5

U
DEFINING SYSTEM  F6
DIAGNOSTICS F7| > |souRce: FFLINE)
PROGRAMMING AUX  F8 g
[ENTER]
1/0 FORCE ON/OFF  F9
CHECK SCAN TIME  F10
SYSTEM DEFINITION
F1 SYSTEM REGISTRATION
F2 T-LINK REGISTRATION
F3 P-LINK REGISTRATION
F4 MESSAGE REGISTRATION
F5 ME-NET REGISTRATION
4
1/0 EXP AREA REGISTRATION
1/0 EXP AREA HEYES / ONO
MODULE NO. 30
3
T-LINK REGISTRATION
FAIL-SOFT YES/NO
REGIST YES/NO
STOP WITH HELD
GROUP GROUP
NO. NO.
0123 0123
00 25
01 26
02 * 27
03 28
04 29
05 30
06 31
07 32
08 33
02 34
10 35
11 36




 Setting example

Setting the following numbers
Bus-link /O (FDL-link I/O): Link No. 1
Standard T-link I/O:
Option T-link 1 I/O:
Option T-link 2 1/O:

Processor
unit

FDL1
Bus-link
unit 1

FDL2
Bus-link
unit 2

Link No. 0
Link No. 2
Link No. 3

Standard T-link

Section 2 Specifications

/O expansion is specified for FDL module, FTL module,

and FTK capsule and POD in the shaded area.

Option T-link 1
/ Option T-link 2
/
777
T|B|E |2 FILT 1 e (2B |8 (8] W2
o|lo|l o] o T-link FTL c|lo|lo|e T-link
23,23 unit 1 2|z 2| = unit 2
— o~ ~ [oo] -— o~ ~t [}
0]
N
o 3|88 3 o
FDL 5151515 FTK1 5 FTK2
2| 212|2 2
m - o~ ~t [e 2] o~
[ [0
\/
AEAE: o
5|s|®& POD1 POD2
2|22
N[+ 64 words

» See the next page for details on assignment of I/O

addresses. {The I/O expansion area is specified in W30)
* Do not set the same station number to be used for

T-link units {including FTK and POD), FDL units.
When the set station number is the same even if the
area is different, the duplicated station number

causes the processor to stop due to a fatal fault.

2 words

4 words

8 words

< Data transferred with the capsule or module with

in units of word.

I/O expansion area specified can be accessed only
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« 1/0 address map
WB area /O expansion area
WB000 Tword 3 W30.0000 ?ﬁ
; — 2words \ﬁ
3 i 336 ... Tword )
41 -
s 4 words .
g , Direct VO on :
sl : processor unit 351
9l - 3521 2words
0L swords [ S————
1ML - - -
120 a I -
130 _ = -
14| J 367
N N TE .
N ) ! |- 4words | } 1O on Tlink unit: 2
20 [ Tword ) S O N FTL2
2 2words - 383
%3 = _ 384 | -
41 . .
s 4 words ] [ 8words ]
26 HE -
270 _| } /O on T-link unit 1 I U—
281 - FTL1 :
291 -
30 8word :
31 [ 4 :
g% [ - 399 /
= _ 400
34 / H %
m 1360 L 2words -
ggg - 2words } FTK1 » FTK2
PZa 1375 )
1376
300 [ ] B NEPZ
301 [° 7] :
i : 1552
Lk 64 words POD1 : 64 words POD2
362 : 1615
363 1616 L AN
NPZ wir =)
e
398 -
369



Section 2 Specifications

2-4 Program Processing

2-4-1 Operation flowchart

1. F30, F50 and F50H Series

The following flowchart shows the operations to be
done when the basic unit power is turned on, as well as

the subsequent operations.

This period corresponds
to the scan time displayed
on the program loader.

(__POWERON )

|

RAS copy set

I

Initialize B, M, D, F and A

Expansion unit registration processing

l

T-link setup check

l

User program sum check

[

Instruction check

-
-%

WF000 to WF002 are copied
to W166.0 to W166.2.

Only when the T-link
adapter is connected

Battery voltage check

|

T-link adapter processing

Program loader processing

Mode change processing

l

Stop due to fatal fault

When the T-link adapter

is connected:

* T-link I/O data processing

* Message communication
processing

Only when the mode change processing is
requested from the program loader:
including program change check and
program insertion/deletion.

Mode decision

Running

Pulse input processing

|

Execute user program

[

Measure elapsed time

l

Annunciator relay processing

Sectional sum check for user program

Stop

Only for F30 and F50H

For F30 and F50H, the high-
speed counter processing is
also included.

-
-t

I/O data processing

I

Expansion unit configuration check
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2. F60 Series
The following flowchart shows the operations to be

done when the basic unit power is turned on, as well as
the subsequent operations.

This period corresponds
to the scan time displayed
on the program loader.

(__POWER-ON )

|

RAS copy set

J WFO000 to WF002 are copied
to W166.0 to W166.2.

I

Initialize B, M, D, Fand A

]

User program sum check

I

Mini T-link setup check

This is done only

Program loader processing

J when processing is | check, program

|

requested by the insertion or program
program loader. deletion

24V DC check

Memory check

l

Sectional sum check for user program

l

Mode change processing

Mode preprocessing is done only

Stop due to fatal fault

when a mode is changed.

Mode decision

Running

Stop (pause)

Start user WDT

l

Execute user program

l

Stop user WDT

Annunciator relay processing

Only after PEND execution
(Plant fault, stop and pause relays)

I/0 data processing

Only after PEND execution
of mini T-link I/O

Message communication processing

relay and fault relay processing

Program modification

Transmission request relay, completion

Power-On processing

Scanning cycle
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3. F55, F70, F80H, F120H, F70S, F120S, F140S, F150S series
The following flowchart shows the operations to be done
when power is supplied to a processor module, as well as
the subsequent operations.

This period corresponds
to the scan time displayed
on the program loader.

( POWER-ON )

WF0000 to WF0002 are copied

l RAS copy set | to W166.0 to W166.2.

[

| Initialize B, M, D, F and A |

l

l User program sum check I

[

l Initialize P-link (PE-link) I/O | When a P-link (PE-link) is used

I Direct I/O registration processing I

If the processor is a slave in a duplex
system, these operations are not
done. They are done when master

l authority is established.

[ T-link setup check

-

- This is done only when [ Program modification
[ Program lcader processing processing is requested | check, program insertion
] by the program loader. | or program deletion

I Battery voltage check |

| 24V DC check |

I Memory cassette check

| Sectional sum check for user program ]

I

l Mode change processing ] xﬁgf ;’ﬁg’(?:?:z't:‘;}n'gse%o"e only
| .

| Check for removal of operating
ROM cassette.

"G Mode decision P

Stop due to | Step Test Stop
fatal fault execution Running execution (pause)
L Start user WDT ]
‘ I ‘
Execute one circuit l | Execute user program | I Execute specified portion

| Stop user WDT I

A

o

Only after P-level PEND execution

| Annunciator relay processing (Plant fault, stop and pause relays)

Scanning onl

- y after P-level
1/O data processing synchronous :

| ] /0, T-link /O PEND execution

| When a P-link

[ P-link (PE-link) data processing (PE-link) is used

l

I Message communication processing |

L

Transmission request relay, completion
relay and fault relay processing

Scanning cycle
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2-4-2 Program types

Programs used for the MICREX-F series are classified
into four groups. Applicable program types depend on
each MICREX-F’s series.

F30, F50, F50H, F60 Fs5, F70, F8OH F120H, F70S, F120S,
F140S, F150S
Cyclic program PROGO P-level O O O
Fixed-cycle interrupt PROG50 Level 2 _ O o
program
External interrupt PROG#60 to 67 Level 1 _ O O
program
Subroutine program FMO to 63 *1) _ _ O
(Function module)
*1) The number of function modules is 0 to 63 for F120H, F70S, F120S (- Available —: Not available

series; 0 to 255 for F140S, F150S series.

1. Cyclic program (P-level program) (program No. 0)
This program is always executed repeatedly. It must be
incorporated into the system.

——-[ PROG: 0 J -— If the program consists only of cyclic programs,
B N the PROG and PEND instructions are not required.
(If FM is used, the PROG and PEND instructions are
r ‘ required.)

’ Program J

—— PEND ]
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2. Fixed-cycle interrupt program {program No. 50)
Program No. 50 is a level 2 interrupt program. This
program is executed for each operation cycle specified
by the PROG instruction to refresh the I/O areas of the
T-link I/O devices registered in group 0. (Refreshing
between devices and buffers)

—{ PROG:50 20 0 ]
I T T 1
: Program :
[ .- - ]
—{ PEND ]
Priority level §
Level 1 [ Poms | Wms | Zms | 20ms

Section 2 Specifications

Applications:

1. If the scan time of a cyclic program is too long to
follow the control-object operation, this program is
used for the part that requires a high-speed
response.

2. This program is used when an operation must be
executed in a fixed cycle.

Remark: This figure shows an example of high-speed
processing in a 20ms cycle.

Level 2 %

levelP il (] M
| |

" One scan i

One scan

Key points

1. I/Os registered in T-link group 0 execute I/O
processing before and after execution of this
program.

2. 1/Os not registered in T-link group 0 execute {/O
processing in synchronization with the cyclic
program scanning.

3. Modules mounted on the same base board on which
the processor module is mounted can be registered in
T-link group 0 only when the synchronous scanning is

Time

specified for the modules. (If defined as a direct access
area, the module executes /O processing each time
the program is executed for a circuit regardiess of the
program level.)

4. If program loader LITE operation is executed or
interrupts occur while the processor is operating,
the execution cycle becomes misordered as shown
below. This must be noted.

5. If the number of queued interrupts exceeds 32,
flag relay FOO2E is set to 1, and a nonfatal fauit

occurs.
100ms 100ms 100ms oms | 100ms
Time lag
(PROG 50 100 0) |— oM - (&[] |- 1
Operations (D, @ and ®) that
have not been started are
executed in this cycle.
On-line program
modification by LITE [ |

2-71



Section 2 Specifications

3. External interrupt programs (program No.: 60 to 67)
External interrupt programs have the highest priority
level {level 1) and are executed after stopping the
execution of programs (having lower levels P and 2).

Applications:

1. This program is used to execute specific processing
immediately when the comparison result obtained
by a high-speed counter module is output.

Counter set valug ——#» - -------1--4--- Comparison result
(matching)

!

Count value

When the count value matches the set
value, the ordinary cyclic program is
stopped and PROG 60 is executed.

Key points
An external interrupt program can be executed when
the following conditions are satisfied.
1. Direct access is set in the system definitions.
2. The applicable moduies are:
+ F55 series high-speed counter card (NV1F-HC1) and
external interrupt module (NY1F-YP1)
» F70, F70S series high-speed counter module (NC1F-
HC1) and external interrupt modute (NC1F-YP1)
« F80H, F120H, F120S, F140S, F150S series
High-speed counter module (FTU500A)
External interrupt module (FTU520A}

2. This program is used to immediately execute

3.

4,

specific processing using external input from an
external interrupt module.

Ordinary cyclic program

A 2 -4
-
[P
Stop t’}
Restart \\‘ PROGSB0
S 4 \\\

An external interrupt program {PROG 60 to 67) is
required.

The above modules must not be mounted on an
expansion unit.

They can be assigned only to a direct access area.
(/0 slot on the base board on which the processor
module is mounted.)



2-4-3 Program and processing

1. Interrupt program (only for the F55, FBOH, F120H,
F70S, F120S, F140S and F150S Series)

The MICREX-F Series assigns three priority levels, the

cyclic program (also called P-level program), the fixed-

cycle interrupt program and the external interrupt
program. The following principles are established for
executing these programs.

(1) If starting a program having high-level priority is
requested while a program having lower priority is
being executed, execution is temporarily stopped
and the program having higher priority is executed.

(2) After an interrupt program is executed, execution of
the stopped program continues from where it was
interrupted.

Key Points

1. Each program must begin with a PROG instruction
and end with a PEND instruction. (If only P-level
programs are to be used without FMs, the PROG
and PEND instructions are not required.)

2. At least one P-level program must be incorporated.

3. A subroutine (function module FM) can be called
and executed by a program of any level.

4. The program scan time must not exceed the set
value of WDT. (If it exceeds this value, a fatal fault
occurs.)

——{ PROG 0 1
—t—— ¥ {
Program
p— t—— No.
——{ PEND
——{ PROG &
50
—{ PEND
—{ PROG 60
60
——{ PEND ]

Section 2 Specifications

{3) If an interrupt is generated having a higher priority
level than the interrupt program being executed,
the current program is interrupted and the higher
level interrupt program is executed.

(4) if interrupts having different priorities occur at the
same time, the interrupt programs are executed
sequentially in order of priority.

(5) If interrupts having the same priority level occur at
the same time, the interrupt programs are executed
in ascending order of their program numbers.

5. Interrupt program execution is started at the end of
the circuit being executed when the interrupt was
requested.

6. If a new interrupt occurs that has a priority level
equivalent to or lower than that of the current
interrupt program being executed, the current
interrupt program continues execution to its end.
Then, the new interrupt program is executed.

Priority
level
End.
<«— External interrupt
program (60 to 67)
Interrupt is
generated.
interrupt  End End
------ -«+— Fixed-cycle interrupt
program (50)
End
» A\ <— Cyclic program (0)
Stopped Stopped
la———— This time must not ———»|

exceed the WDT time.
—
Time
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2. Function modules (FM) (Only for the F120H, F70S,
F120S, F140S and F150S Series)

Some applications must frequently execute the same

processing. Such programs can be created as

subroutines or function modules (FM} and called as

required during main program execution.

Key points

1. A function module begins with FMS n (n indicates
the FM No.: 0 to 63 for the F120H, F70S and F120S
Series, 0 to 255 for the F140S and F150S Series) and
ends with FME.

2. A function module specified by a parameter can be
called by any part of a program.

Conditional
contact

——1 FMC 10:3 ]

Function modules provide users with various advantages;
i.e., simplified programming, easy understanding of the
program, fewer program steps, improved program
reliability and less time needed for debugging.

3. The caller can optionally specify a value for the
parameter.

4. FMC can include a conditional contact to decide if
the corresponding FM is to be executed.

When this contact is ON, FMS 10 is executed.
When this contact is OFF, program part ® is executed after program part D is executed.

Execution sequence of programs including FMC

PROG 0 -
®
FMC 10:3 °
Main DATA BD100  -—-f-oeecfoemmecfees
program DATA BD12  ---fommeofrmemafoee
L DATA WB10  -—ooofooofoo
PEND '
T FMS 10:3 -
- WP1XWP1-WQ0
unction | \WP2xWP2--WQ1
dul
modw’e | woo+wor-wq? |©
i WQ2 v— WP3
FME @
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Calling FM (Control is passed to FMS 10.)

For WP1 By programming as shown on the left,

the parameter values are set as follows:

For WP2 WP1=BD100
WP2=BD12
For WP3 WP3=WB10

After FM is executed, control is returned to the
main program and the parts following the FMC
instruction are executed.



3. Index registers {only for the F120H, F70S, F120S,
F140S and F150S Series)

The two methods of specifying relay and word data

addresses for the MICREX-F Series are as follows.

a. Use of fixed addresses (i.e., BO0O00 and WB0001)

b. Method of using variable i or jto specify an address
as “ivalue + 10” or “jvalue + 20" (i.e., 0010 and
j0020)

Method “a” is common to all MICREX-F Series devices.

Method “b” is applicable to the F120H, F70S, F120S,
F140S and F150S Series devices. Variables /i and jare
called index registers.

4. Loop control (LOOP and CONT) (only for F55, F70,

F80H, F120, F70S, F120S, F140S and F150S series)
The LOOP and CONT instructions correspond to the FOR
and NEXT statements of the BASIC programming
language used for personal computers.

Example of repetitive operation using index registers

and LOOP and CONT instructions: *1

» The data in WM20 to WM25 is incremented by 100
(decimal number) and is sequentially stored in BD10
to BD15.

Section 2 Specifications

Index registers may be conveniently used for the

following purposes.

(1) To execute a same pattern operation for different
I/O areas
(FM or LOOP and CONT instructions must be used
together.)

(2) To execute a repetitive operation (LOOP and CONT
instructions must be used together.)

The program between the LOOP and CONT instructions is
repeatedly executed the specified number of times during
onhe scan.

WM020 1000 +100 © BD0010 1100
1 2000 +100 1 2100
2 3000 +100 —_— 12 3100
3 4000 +100 13 4100
4 5000 +100 14 5100
5 6000 +100 ® 15 6100
[ LEA WM20:i ) ST WM20 data is stored in index register i.
1 [ LEA BD10;j ) TR BD20 data is stored in index register j.
e [ LOOP 4:d6 | [ LOOP4 is executed six times.
X
- [ WO +d100-W0 1. Data at the address of “contents of i + 0” incremented by 100 and
% stored at the address of “contents of j + 0"
o9
al :
é’.g [ i IADDd1 IO The contents of i are incremented by one and stored in register j.
l [j IADD D1 | IO, The contents of j are incremented by one ard stored in register j.
[ CONT 4 | [N LOOP4 ends. If the repetition count is five or less, control is returned

to the step that follows the LOOP instruction.

*1 Index register control is not available for the F55, F70 and F80H Series.
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5. Program block processing
Machine tool change has conventionally required
program transfer by the loader and ROM cassette
replacement. Processing that executes only one of

several programs as speciﬁed by the user program to
save this trouble is called program bilock processing.

User program

Program biock

Program block
“1" specified

management

Program block

Program execution

0
Program block Program block Cyclic
9 1 [:> 9 1 operation
Program block
7
Each program block is assumed to be an independent
program.
@ A duplicated timer and coil in the same program
block cause a user program error. A duplicated
timer and coil in a different program block do not
cause an error.
User program error No error
I Program block 0 I | Program btock 0 |
T10 T10
F——{Ton 10] ——{Ton 10]
Duplicate in the : No duplicate
: T10 > same block ™ > in block
|——{von s0] TON 50 ]

| Program block 1 ]
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@ Set fixed-cycle program (PROG50), interrupt
program (PROG60 or larger), and function module
(FM) for each necessary program block.

Example: Use function module (FM) 0 in program
blocks 0 and 1.

NG OK
r Program block O J [ Program block 0 ]
F—(PROG 0:0:0) —{ PROG 0:0:0}
: FM in another program : FM in the same program

| ;=MC 0:3] _block cannot be called. | [ ;=MC 0:3) block can be called.
[ DATA  WMO] [ DATA  WMO]
——{ PEND ] —{ PEND ]
——{ FMS 0:1]}

[ Program block1 |

l— PRO? 0:0:0] X — FME ]

[ Program block 1 J

—i—{ FMC 0:3]

[DATA WMol L {PROG 0:0:0}

—{ PEND 1 ——{ FMC 0:3]
—{ FMS 0:1} - [ DATA WMO]

. — FME ] —— PEND ]
— FMS 0:1]

—{ FME ]

(@ Instructions in other than the program block area
are ignored.

Program block
management

| Program block0 |

These programs are
not executed.

—t—{ ]

| Program block 1 |

® The contents of the set system definition are (® When a program block being executed moves to
common to program blocks. another block, the block is started initially.
{Scan flag 1 “50” is set ON)
Be careful to use the program block as a subroutine.
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Program block description
@ Program block management

—{PROG 510:0000:0000

—{ DATA 2
—{DATA 2
—{PROG 510:1000:0000

Z1 (program block No.)
The number of the program block to be executed is
specified. The program block No. can be directly or
indirectly specified in the range from 0 to 7.
If a program block No. that is outside the range or does
not exit is specified, the following status occurs:
» For direct numeric value specification:
F0018 (user program error) is set ON and the
processor stops due to a fatal fault.
« For indirect specification:
F002B (block specification error) is set ON and the
processor stops due to a nonfatal fault.
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1 =— Means start of program block management.
] < Specifies program block No.
] =— Specifies data memory initial operation mode.

] <— Means end of program block management.

Z2 (data memory initial operation mode)
When the program block No. is changed in the program
block management, the mode as to whether to retain
(continue) or clear the memory contents is specified.
The mode can be directly or indirectly specified.
Operation mode Z2:
0: Memory contents are retained
1: Memory contents are cleared
Other: Memory contents are retained

For indirect specification, when the area to be cleared
is specified in this mode, it is automatically changed to
program block 0 after the program block is changed.
(To use the area, reenter the block No. from the
program in the changed program block.)



Z2 (data memory initial operation mode)

The memory contents depend on the operation modes
as follows. (The operation mode as to whether to hoid
or clear the preceding value area is selected.)

Section 2 Specifications

Operation mode Operation mode 0 Operation mode 1

Data memory

B area, /O expansion area (W30 or larger) (RESET, HOLD specification)

Hold

W24 (direct access) area (RESET, HOLD specification)

Hold

P-link/PE-link transfer area (WL, W21 or larger)

Hold

M, D, and A area

Hold

F area

Hold

K. S, W25, and W26 area

Hold Clear

File * X size change
* Attribute (S|, DI, BD) change
+ Additional user file

Clear

* No X, Y, attribute change
+ Y size change
+ BD area change/no change

Hold Clear
{increased area: clear)

Timer (T) and * T/C set value area with set value

Set value

counter (C) * Relay area of additional T/C instruction and current

value area

+ Type change (TON to TOFF)
Relay area of T/C instruction and current value area

* No type change
Relay area of non-cumulative T instruction and
current value area

Clear

* No Type change

Relay are of cumulative T instruction and current
value area
Relay area of C instruction and current value area

+ T/C set value area without set value

+ Unused T/C
Relay area of unused T/C instruction, set value, and
current value area

Hold Clear

@ Program block declaration

Z (program block No.)
The program block No. is directly specified in the range
from 0000 to 0007.

PROG  511:0000:Z ] =— Means start of prgram block Z

DATA  511:1000:Z ] =— Means end of program block Z
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2-5 Calendar (F55, F70, F70S, F120S, F140S, F150S series only)

The calendar can be read and set by reading from or The calendar can be set in the range from 1989 to 2088.
writing data to dedicated data module W125. Leap year calculation is automatic.

1. Specification of data module W125

Module number: W125

Attribute: BCD 4 digits :

Reset initial value: 0000 (HEX) for latest calendar display, control word, and error status
Year, month, day, hour, minute, second: Displayed by BCD

Day of week: 0: Sunday, 1: Monday, 2: Tuesday, 3: Wednesday, 4: Thursday,

5: Friday, 6: Saturday

W125.0 Control word [:> Code (hexadecimal) Description

0000 Desiplays the current calendar.
W125.1 Y Month

ear on Refreshes the calendar display when
W125.2 Day Hour scanning at P level is completed.
W125.3 Minute Second 1 0001 Issues a calendar setting request.
The calendar is set when scanning

W125.4 | — Mode Day of week at the P level is completed, and the
W125.5 Error status control word is reset to 0000.

0002 Stops calendar display.

— 19/9/0[0}0,0/0]
L

0:24-h d
(% %2hourmose  L—Jo; 1 | | ]

N —
24-hour mode 12-hour mode
O0to 23 : 12, 1to 11
0 ) 0. AM
1. PM

Example: 11PM at 12-hour mode

[1]1]0]1[o]o]o[1]
I |

L_I_l

PM 11 o'clock in BCD
2. Setting calendar @ Set 0002 in W125.0 “control word,” and stop
B Setting from user program refreshing the calendar display. o
(D Write data to be set for the calendar to area W125.1 ® Set data to be set for the calendar in area W125.1 or
or later. later.
@ Write 0001 to W125.0 “control word.” @ Set 0001 in W125.0 “control word.”
Data is now set for calendar when scanning is This sets the new data in the calendar within 100ms
completed. while PC stops or when scanning is completed

while PC operates.

B Setting from program loader
@ Monitor data from W125.0 * Calendar can also be set by the clock setting in the
auxiliary function.
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3. Calendar accuracy

Maximum daily difference

Ambient temperature 0°C 25°C 55°C
POWER-OFF 3 seconds 1 second 4 seconds
POWER-ON 2 seconds 1 second 5 seconds

4. Error status
0 7 8
| 0 000O0GO0GOLO
| L i 1 1 | | | 1

Error flag (set to 1 if one of the following errors occurs)

Year setting error 7

Month setting error

Day setting error
If an error occurs,

this bit is set to 1.

Hour setting error

Minute setting error

Second setting error

Day-of-week setting error —

This error occurs due to the following causes: When an error occurs, error detail is displayed on error
(@ Non-BCD data is set. status, the control word becomes 0002, and calendar
(2 Data is set outside the setting range. data update stops.
Month: A value other than 1to 12 is set. The error is reset by writing normal data: the error
Day: A value other than 1to 31 is set status then becomes 0000.
Hour: A value other than 0 to 23 is set in
24-hour mode. Note: To use the calendar function in the F55 series, mount a T-link

master interface card (NViL-TL1) to the basic unit. The

A value other than 1to 12 is set in calendar function is not available unless the T-link master

12-hour mode. interface card is not mounted.
Minute: A value other than 0 to 59 is set.
Second: A value other than 0 to 59 is set.

Day-of-week: A value other than 0 to 6 is set.
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Section 3 Instructions

3-1 List of Instructions

This section explains the instructions that can be used
for the MICREX-F series PCs and the numbers of steps
of these instructions.

O :Available  — : Not available
Classi- | Name Symbol Function -{(F)- No.| No.of | F30 F60 F55 F70S See
fication of D05, | steps F50 F70 F120S | page
D10S FS0H FBOH | F140S
F120H | F150S
NO
contact — - 1 O O O O 3-15
NC
contact —AE— - 1 O O O O 3-15
Coil
— — 1 @) O O O 315
Returning — N 1
) Maximum number for a circuit - ) ) ) O 316
N i 1 1
Direction of column:
Set 10 contacts + 1 coil
Direction of line: —
(s X 24 lines 1 o o O O | 31
However, circuit returning is
Reset possible.
—( R — 1 O O O O 3-17
3
c
g Rising
g |edge —( 4 F1 L O O O O 319
L2 differential
Falling
edge —( ¥ F2 1 O O O O 319
differential
Invert
- — |+ |o o | o | o]s
MCS Move of circuit buses (Master Control
—( Mmcs —| | set F6 1 — O O O 3-23
MCR Return of the moved circuit buses
—( MCR —{ (Master Control Reset} F7 1 - O O O 3-23
Shift Input signal A shift register that has an arbitrary
X ; bit length of up to 511 bits. Input
register Direction signal signals can be shifted in either
rection signat ; direction (left or right) according to
Clock signal the direction signal. £5 5 'e) 'e) e 'e) 3.24
Reset signal I [T I S A R g
‘ Input signal Input signal
Step \ F{sc  —dk— | Upto 100 groups of sequence
contro! control, having up to 100 steps, can — 1 O O 3-25
— be configured. o O
ON-delay Input signal [ |
timer l_. — ToN H — — 3 olo | ol o | s
Output signal vt ]
S QFF-deIay input signal | t
£ timer |_‘ }_‘ TOF ]—l -— - 3 - O O O 3
= Output signal I
Iptegrating Clock signal } Reset signal 1] [
timer ' . H
: l ] — 3-33
Reset signal ¢ TMR _l Clock signal — V= o F3 4 O O O
i 1 2
-R - Output signal ‘ [_I= 1
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(O : Available  — : Not available
Classi- | Name Symbol Function -(F)}- No.| No. of F30 F60 F55 F70S See
fication of D05, | steps F50 F70 F120S | page
D10S F50H F8OH | F140S
F120H | F150S
Monostable
timer }_' ]_‘ input signal | [] 1 _ 3 _ O O O 335
— mon g
QOutput signal
g
= [Monostable A M
timer Input signat
{Retriggable) |—4 F— mr H - 3 — O O O 3-37
Output signal !
Up Countpulse ~ Reset signal [ | ]
counter | HHF——"t | countpuise i
Reset signal | CT Count value Setting Va'}:‘ - 4 ®) O O O 3-40
R i |
- Output signal} ]
Down Count puise Reset signal _]
counter | |4 l———"} | Countputse TITTm
R Reset signal ;| CD Count value NSening value — 4 — O O O 3-41
g ..R ] Output signal
3
8 Up/down Add. pulse . Reset signal [ 1 f
counter Sub. oul lﬂDCT_ Add. pulse ““m L
ub. pulse
= 1 : || Sub. pulse Setting value F4 5 O O O O 3-42
Aeset signal Count value
R +—f | Output signal
Ring Count signal . Reset signal M | -
counter t — | Count pulse TTTIN TV it
Reset signal | RCT W - 4 - O O O 3-43
_" "— R L Count value
. - Output signal r] [_l
Addition |_’ ]_| Z2is added to Z1 | If the result
Z1+Z2 = Wd
H: ez and the sum is exceeds the data
*Z1 :r[+ Fwd stored in Wd. range (7999 or F10 4 O O O O 3-563
z -[:[ + Fwd +79999999) of
Wd, the overflow
. relay is set ON
Subtraction ]-l L—[a-z: ~wd H sz is szubtractﬁd and the
rom Z1 and the maximum
* _ h . X
Z’]‘[ M remainder is {minimum) value F1 4 O O O O 3-53
"[{: —}Wd| stored in Wd. is stored in Wd.
Multipli- |,_( HZ1sz ~Wd H Z+is multiplied
5 cation by Z2 and the
2 *21 1 x Jwd product is stored F12 4 O O O 3-54
z sz{ Z —-I:[ x }wd | in Wd. ©
-3
5]
(4] . e
= Division - Z1 is divided by Z2
ag’ |_' |—[Z1+Zz wd H and the quotient
s *7; +]-Wd is stored in Wd. F13 4 O O O O 3-55
b4 72 21-E[+].Wd {Omit fractional
Z2 values.)
Division |_; Hzi REM 22 W ]_I Z1 is divided by
remainder Z2 and the
*Z1 ]{REM}Wd remainder is F20 4 - @] O O 3-57
Z «dﬂem]—Wd stored in Wd.
Division 21 is divided by
(rounding }—l Hz1 DivR 22Wd 1 | 2 and the
quotient is stored . g
to nearest [ *21 ]{DNR}Wd in Wd. (rounding F14 4 o] O O 3-58
whole DVRFWA | to nearest whole
number) 22 number)
Sign The sign (+/-) of Z
invert I_‘ Hz +-z~wd H is inverted and
*z2 —{+- Jwd the result is F17 3 — |. O O O 3-61
stored in Wd.

*Instruction writing using the block diagram language is supported by F120H, F70S, F120S, F140S, and F150S series.
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QO :Available  — : Not available
Classi- | Name Symbol Function -{F)- No.| No.of | F30 F60 | FS5 F70S | sSee
fication of DOS, | steps | F50 F70 F120S | page
D10S F50H F8OH F140S
F120H | F150S
Increment l_.| — wd ]_| Wd + 1 is stored in Wd.
F18 2 O O O O 3-62
*wd —{+t JFwd
c Decrement ‘_1 |_[_1 wd ].I Wd - 1is stored in Wd.
2 F19 2 O O O O 3-63
o
g swd —{-1 Fwd
(=] . .
o Root '_‘ |_[ H The root of Z is obtained and the
= zv wd . R
:E:’ result is stored in Wd. F15 3 . . o) 0O 359
£ z—{ v~ }wd
<
Absolute |_| I—[ ]_| The absolute value is obtained and
Z ABS wd : .
value the result is stored in Wd. F16 3 _ — '®) '®) 360
*z—{ aBs }wd
> |._| 2522 }_( H Z1 is compared with Z2 and the
following operation is executed
Z‘ ]{ }( _[[ > ) | depending on the resuit. F30 4 O O O O 3-67
= When th diti tisfied
en the conditions are satisfied,
2 l_l "[Z‘”Z? H H the output relay is set ON.
Otherwise, the output relay F31 4 O O O O 3-67
Zz 21 ‘[[ '}( ) remains OFF.
- HL 2z }—( H
"z ]{ -H ) _[£ H ) F32 4 O @) O O 3-67
< |_| H 2122 ]—( )-{
. 21 T[<=}( F33 4 O O @) O 3-68
8 2 K
<
:g: < |—| H 2z }—-( )—-l
© Z' ]{ <K ) _[[ H) F34 4 O O O O 3-68
# l—| H zwz: }—( )—{ -
"z j‘[ ]‘( _[[ HO) Fas s O @) O @) 367
File |—-4 +-{Ws: REF Ws2:Z:N ] | Z words having Ws1 and Wsz as
comparison e the first addresses, respectively,
Ws': :grsr: a;:?sr::sd:zﬂ ( )—-l are compared and the output relay
Wws2: Firstpaddress of is set ON when the conditions are
comparison data 2 satisfied.
Z:  No.of words ta be F36 6 — — O O 3-70
compared
N:  Conditions : 9
z3
-4
#5
AND }—| Hz: anD 22 "W“}I The AND of Z) and 22 is obtained
and the result is stored in Wd.
2 ]{AND}‘%’:ANS . res f F50 4 '®) ') o) O 3.72
22
OR |—| Hz10rz: —wd} | The ORof 21 and Zz is obtained
and the result is stored in Wd.
c .z OR F51 4 -
kS ! T[ ) _[[OR}Wd @) O O @) 372
[
@
& |Exclusive '._.| Hzi EOR 22 __Wd].l The exclusive OR of Z1 z-!nd 22is
s |OR " 21 R obtained and the result is stored £52 4 ) o o o 374
2 21 -[[EOR}Wd in Wd.
-
Invert The logic of each bit of Z is
l_' Hzmnv - wa }I inverted (from 0 to 1 or vice versa) | . . o o) o o
and the result is stored in Wd. 374
*z— inv Fwa

*fnstruction writing using the block diagram language is supported by F120H, F70S, F120S, F140S, and F150S series.
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Q :Available — :Not available
Classi- | Name Symbol Function -(F}- No.| No.of | F30 F60 F55 F70S See
fication of DO5, | steps F50 F70 F120S page
D10S FS50H F80H F140S
F120H | F150S
; The contents of Ws are shifted
rslgltf: I_'I l_[ Ws SRL Wd:Z ]-l right by Z bits and are stored in
logical 'WSJ{SRL]‘WERL Fwa Wd. F54 4 @) O | O| O |3
ST
z
Z: No. of shifted bits
hift g The contents of Ws are shifted
Iiftl '—I H wsstLwaz H left by Z bits and are stored in
logical siL }wd wd. TTTIWs F55 a @) ®) ®) O | 37
Ws -[[ st Fwa -LLLIAe
g e
-% Z: No. of shlfted bits -
g Set bit b_| The Zth bit of Ws is set to 1 and
Q
o HSWS;TGWd Z ]-l is stored in Wd.
© *Ws BIT
2 ]'{ SBIT F56 4 - — O O | 378
2 > Fwd
|
Z: No. of shifted bits
Reset bit ’—q [ ws RaIT wd:z }-| The Zth bit of Ws is set to 0 and
is stored in Wd.
*ws{RBIT ] Wd
T[ -L-[RBW W F57 4 — — O ®) 379
Z: No. of shifted bits
Test bit '_| H ws TBIT Wa:z }_I The Zth bit of Ws is checked; if
]_ ’ the data is 1, the output relay is
*Ws T TBIT - Wd set ON, if 0, it is set OFF.
T[ '[[TBIT].Wd F58 4 - - O 0] 3-80
Z: No. of shifted bits
Binary }_| H z Bco wa H Binary data Z is converted into
BCD and the result is stored in
/BCD wd F70 3 ©) O @) ®) 3-82
conversion -
»z—{ Bco }wa
BCD/ }_‘ H z 8N wa H BCD data Z is converted into
i binary and stored in Wd.
Binary i ' F71 3 @) @) O O 3-83
conversion
z— en Fwd
Character Data which consists of N
string '—q H cHAR N wd H characters is transferred to the - 2 e - O O 3-84
address indicated by Wd.
ASCIll/ Data in the address indicated by Ws is
: regarded as ASCHl codes and is — —
numenf: '_' l_[ WS FIG Wd H converted to numerical data and the F79 3 O O 385
conversion ; ;
result is stored in Wd.
S Numeric/ Binary data Z is converted to
[4 ASCH H ASCII codes and the result is _ _
§ | conversion !—I H z ascnwan stored in Wd. F78 3 O O 3.85
S
Conversion Day, hour, minute, and seconds
to data at Ws is converted to _ _
seconds |_| H ws secwd H seconds data and the result is F81 3 O O 3-86
stored in Wd.
Conversion Seconds data at Ws is converted
from to day, hour, minute, and _ _
seconds |_‘ H ws Tmwa H seconds data and the result is F82 3 O O 387
stored in Wd.
The bit position indicated by Z is
Decode |__I - ]_I set to 1 and is stored in Wd.
Z DECO Wd
[ 3]
i — ml sl ol olo]| ol ss
»z—{ peco Fwa dm" 12343
The most significant bit position
Encode {where 1 is set) is converted into
‘_| H 2 encowa H a %CD number and is stored in
wd.
] — 1 3 10| O | O | O |3
4
*z—{ enco Fwa ,d2348
[0IO]OIT110T0]

*Instruction writing using the block diagram language is supported by F120H, F70S, F120S, F140S, and F150S series.
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(O : Available  — : Not available
Classi- | Name Symbol Function -(F)- No.| No.of | F30 F60 F55 F70S See
fication of D05, | steps F50 F70 F120S page
FS0H F80H | F140S
D10s F120H | F150S
Numerical data Z is converted
7-segment into data for the 7-segment (a to
decode }—4 }‘ g) display and is stored in Wd.
H z 7sEG wd
Numeric v%lues: 0 ] b Fr4 3 - O O O 391
0,1,2,3,4,5,6,7,8,
*2 —{ 7se6 J Wd ABCDEF 7]
5 ]
w
2 Count The number of ON-bits "1"in Z is
S Ocl)\lun' converted into a BCD number
-bit and is stored in Wd.
|—| H z BeNT Wd:H
zOJe3L ZTao] F75 3 O O O O 3-92
*Z —{ BCNT } Wd wa t
.
SIN The sine of Z is calcutated and the
l“‘{ f—[ Z SIN wd result is stored in Wd.
F90 3 — — — O 3-124
*z{ siNn }wd
cos The cosine of Z is calcuiated and
I zcos wa H | the resuitis stored in W,
F91 3 — — — O 3-124
*z—{ cos }wd
c TAN The tangent of Z is calculated and
o H: Z TAN wd the result is stored in Wd.
g F92 3 —_ - - O 3-124
2 *z—{ 7AN }Wwd
t S . .
7] SIN The arcsine of Z is calculated and
g “—l H: Z ASIN wd }| the result is stored in.Wd.
< F93 3 - - - O 3-125
>
= Zz —{ AsiIN }wd
cos! The arccosine of Z is calculated
|'—4 l—[Z ACOS Wd}| and the result is stored in Wd.
F94 3 — - - O 3-125
*Z { acos }wd
TAN ! The arctangent of Z is calculated
H 'z aTan wd and the result is stored in Wd.
F95 3 — — — O 3-125
*Z —{ ATAN }Wd
Data Z is transferred to Wd.
transfer
H H z mov wd H F170 3 O O @) ®) 395
Logical Z is transferred to Wd.
transfer I——O Hz tmov Wd:H
F180 3 O O O O 3-97
5 *2 —{ tmov }wd
b7
g — —
= Data :H ata in consecutive Z words is
. transferred.
:)r:)::fer H L wsTwaz Ws wd ! F171 4 O O O @) 3-98
Z: No. of words = z
transferred 1
f Data in consecutive Z words is
t?ogéﬁal i""l H:W LBT Wd'Z}‘l transferred.
transfer s | Ws wd f F181 4 O O O O 3-99
Z: No. of words = Z
transferred |

*Instruction writing using the block diagram language is supported by F120H, F70S, F120S, F140S, and F150S series.
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O : Available  — : Not available
Classi- | Name Symbol Function -(F)- No.| No. of F30 F60 F55 F70S | See
fication of D05, | steps FS0 F70 F120S | page
D10S F50H F8OH | F140S
F120H | F150S
Digit H }-{Ws DT Wd:N1: N2-bit data starting at N1th bit of
transfer NZ:N3 :H data Z is transferred to the N3th bit
N1:First bit position of origin | and later of Wd register. F172 5 O O O O 3-100
N2:No. of bits to be
transferred.
N3:First bit position of
destination
High-order z (16-bi_t data) is tre_msferred to _
digits the16 high-order bits in the 32-bit
transfer data area (Wd). F173 3 _
H Hz movu wa H The 16 high-order bits of the 32-bit o o o 310
data can be transferred to the 16-bit
data area.
Z (16-bit data) is transferred to the16
Low-order
digvivts low-order bits in the 32-bit data area
t fi (Wd). .
ranstet H Hz movi wa H | The 16 low-order bits of the 32-bit | F174 3 O O O | 310
data can be transferred to the 16-bit
data area.
- Pattern R Z2 words of Wd are cleared by the
5 Hz: pc wd:z:
k7] clear Z1 pattern.
S Z1:  Clear pattern F175 4 — — O O 3-103
= Wd: Clear area
Zz:  Size
Search H The same data as 21 is searched for
el Hz' SRCH ws through the Z2 words of Ws and the
waz: H result is output to the relay as
71 Search dat follows. Then the detected address
V\;s: Search a?e: is stored in Wd. F176 6 — — O O 3-104
Zz  Size If present: The output relay is ON.
Wd: Detected address | If absent: The output relay is OFF.
Detected address: 0 or larger
Switch - The following transfer is done
wite H HBsz1zzsw wa :H depending on the switching input
L gs state.
T n Switching input ON: Z1 —» Wd
’7-;' Sw }wd = Bs Switching input OFF: Z2 — Wd F177 5 _ _ O O 3105
? 21 TLsw Jwd
Z2
Message Used to transmit data to equipment
transmission |—' F[MSGT‘N"NLZ-W(’H other than local equipment.
S F182 4 - — O O 3-106
v [paTA Z ]
SE
é’ 2 | Message H Used to receive data from
s £ |reception |—4 MSGR.N1,N2,Z.Wd:H equipment other than local - _
. equipment F183 4 O O 3-107
[oaTA z ]
Upper H . }l Sets the upper limit of the Ws value
limit Hws wd:Z at Z and transfer to Wd.
Wd (Output)$ — -
“Ws I[_,c}wﬂ F110 4 O O O 3112
2 e
z WS—'E[—'C}Wd %C.»
2 Ws (input)
Lower . Sets the lower limit of the Ws value
o> limit I_‘I H:WS wd:z }l at Z and transfer to Wd.
2 wd (Output)
g *ws r{=Twd z| / F1M 4 — O O O | 3mns3
z W —_—
Ws‘[[z } d Ws {Input)
An upper limit (Z1) and a lower limit
Upper H Hws == wd:z :H (Z2) are set for the value of Ws and a
and value within these limits is
lower *Ws-[[j’:}Wd transferred to Wd.
limit 2 wd {Output) t F112 5 — - — O 3-114
ZZZ Y| limi z
: t -
22 Lower limit — 122 Ws(inputi

*Instruction writing using the block diagram language is supported by F120H, F70S, F120S, F140S, and F150S series.




Section 3 Instructions

QO : Available = — : Not available
Classi- | Name Symbol Function -(F)- No| No. of |F30 F60 F55 F70S See
fication of D0S, | steps | F50 F70 F120S | page
D10S F50H F8OH ([F140S
F120H [F150S
Dead 12l is processed as a dead band
band '_| Ws - Wz H width.
s 1f Ws > 1ZI, Ws - 1Z} — Wd.
»ws [<]}-wd If Ws < -1ZI, Ws + I1Zi — Wd.
b4 Ws —I:[TF‘ wd Otherwise, 0 —» Wd. F113 4 - - - @) 3-115
z Wd (Output) 4
Z: Dead band width -iz| /
— Ws (Input)
1zl
Bias 1ZI is processed as a bias value.
l—“—{Ws —+ waz ]—| if Ws > 0, Ws +iZ) > Wd.
If Ws <0, Ws -iZl - Wd.
.w5]{+}Wd f W =
z We —I:[+]‘Wd Ws =0, 0 » Wd.
z wd {Output) F114 4 — — — O |3118
Z: Bias value
-1zl
— Ws (Input}
_ 1
Fitter . Ws filtered and the result is output
}—| H{ws FiL wa:zN H to Wd.
Ws —[[ FL Jwd
2 F1s ; 6 — - — O |37
N
= N: Analog work area number
% Z: Time constant for filter/AT
c
<
Differential . Ws is differentiated and the result
I_‘ H{ws oiF wazn H is output to Wd.
'Ws—[[Dn: TFwa
Z F116 5 —_ — — O 3-118
N
Z:AT/differential time
N: Analog work area number
Integral . Ws is integrated and the result is
|——-1 F—{ws INT Wd:ZN ]-| output to Wd.
*WsT[ INT }-wd
z F117 5 — — — O 3-119
N
Z: Integral time/AT
N: Analog work area number
Sampling | While contact input is ON, Ws is
hold }_‘ H ws HoLD Wd'NH being sampled. Just when contact
Ts input is OFF, Ws is held and output
wd.
»w;—[[uou)]-wu to Wd F118 | 5 — — — | o 13120
N
N: Analog work area number
Multi- l_{ H zZMP 2 —w "}I Z1is multiplied by Z2, the result is
percent divided by 100, and the quotient is
21 :l-[MLTP]'Wd stored.
Z2 The remainder is not saved. F119 4 - - - O 3121
Zr MLTP]—-Wd
22
Divide Z1is multiplied by 100, the result is
percent ‘_‘ H{z1 oivp 22 ~wa }I divided by Z2, and the quotient is
*74 __]{ DIVP }Wd stored in Wd. The remainder is not
2 saved. F120 4 — - — O |3122

s —I:[ DIVP J-wd

22

*Instruction writing using the block diagram language is supported by F120H, F70S, F120S, F140S, and F150S series.
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Section 3 Instructions

(O : Available  — : Not available
Classi- | Name Symbol Function -(F)- No.{ No.of | F30 F60 F55 F70S See
fication of D05, | steps F50 F70 F120S | page
D10S F50H F8OH | F140S
F120H | F150S
File |Fite |__[ File N1:N2:N3:X}| The user ﬁle is registered and a file
definition data area is reserved for the file data.
Nt File No. The file must be defined before F193 4 O O O O 3128
N2: X size executing a file operation command.
N3: Y size
X:  Data type (BD, Sl Di)
Data table The user file is registered and the
definition | |——{ File NuNzNsx } | initial data is defined. It becomes a F201 4 ) O O O |35
read-only file.
f S
Data Data is set.
——{oara 1 Fss | Diz | O | O | O | O |3
End of Declares the end of data.
data }——“{DEND H F202 1 @) O O O 3-145
N Resets the contents of file N to zero.
File clear FIFO and FILO files are initialized to
contain no data.
|—| Hrcu N 1 File N F194 1 O O O O 3138
Selector The data of file N whose position is
pointed by Z is transferred to Wd.
Hi{nzseews  H FileN O W F195 3 O @) O O |3
Z — [ )|
Deselector Z+ is transferred to the position in the
file N pointed by Z2.
|—| H{zrpsELN:Z2 H 2122 ° File N F196 3 O @) O ) 3-132
L ] —
File store Data of Ws is stored in file N, shifting
the previous data in the file one by
Hi{zerstn Y [ Fite N £190 ) — 0 0] O | 3134
Ws %
FIFO load The oldest data stored in file N by the
FIFO store (FFST) instructions is
transferred to Wd.
Hi{nrrows  H Wd F191 2 — 0 ®) O |33
— [ 3
FILO load The latest data stored in file N by the
oa FIFO store (FFST) instructions is
transferred to Wd :
Hi{nrows H %-‘ W | F1e2 2 — O O O | 3w
-—0
File read '_‘ I—[nFIL N1:Z1:Z2: The N2 words pointed by X and Y of
N2 Wd ]_l the fite No. N1 are transferred to the
N1 File No. ‘a/\n;za beginning with first address F197 5 _ _ '®) ) 3139
21 X, 22: No. of words '
Wd: Read address
File write . The N2 words following the first
}_’ s weiL g':ﬁz' :H address Ws are transferred to the
#N2 11| area pointed by X and Y of file No. F198
N1 File No. N1 1 5 — - O O 3-140
21 X, Zz2: No. of words
Ws: Write data address
File Current fite information of file No. N
information| i—-l }—[N FINF Wd }I is stored in the storage address Wd. F199 2 — — O O 3-141
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Section 3 Instructions

O :Available  — : Not available
Classi-| Name Symbol Function -(F)- No.{ No.of | F30 F60 F55 F70S See
fication of D05, | steps F50 F70 F120S | page
D10S FS0H F80H F140S
F120H | F150S
Program HPROG N1:N2:N3 ]'| Declares initiation of program N1
entry N1: Program No. F230 3 — — O O 3-149
N2: Fixed-cycle time
N3: Start time delay
Program Declares the end of program.
end
H{peno H F231 1 0O o) 0O O | 319
FM call I—-q H{FMC NNz H Function module N1 is called. O
. F232 2 — — F120H @) 3-150
Ni: FM No. series
Nz2: No. of parameters only
FM start [FMS N1z ]_| Declares initiation of function O
module N1.
N1: FM No. F233 2 - - :;rzig:' O 3-151
Nz: No. of work areas
only
FM end Declares the end of function ®)
module.
|—-| H{Fme H F234 1 — — |F20d | O | 381
series
only
g Skip All instructions placed between
k] |_| H{skP N H SKIP and SEND instructions are
s treated as NOP. F250 1 — — O @) 3-155
8 N: Skip No.
©
€
i
2 Skip end
e ’—[SEND N ]—l F251 1 — — O O 3-155
Disabled :nterlr;r.)t gy «r;: etgsk of interrupt
interrupt evel Z is disal .
l—-l oz H F316 2 — — 'e) 'e) 3.153
Enabled :ntelir;pt by t:f Lask of interrupt
interrupt evel Z is enabled.
° He 2 H F317 2 - — e} O | 318s
Jump Al instructions placed between
l_, H{omP N H JUMP and JEND instruction are
jumped and not executed. F253 1 ®) O O O 3-155
N: Jump No.
H JumPiz ..
Jump end g :
Program
L F258 | 1 o | o O | O |31
JEND 12 Ttad
Loo Both conditional and
P l_' Hoop Nz H unconditional loop are possible.
N: Loop No. F210 2 - - O Q | 3156
Z: Repeat count
Continue
F—{conrn H F211 | 1 - — e} O | 3156
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Section 3 Instructions

Index register control, Page

QO :Available  — : Not available
Classi-{ Name Symbol Function -{F)- No.| No. of F30 F60 F55 F70S See
fication of D05, | steps F50 F70 F120S8 page
D10S F50H F80H F140S
F120H | F150S
Push The index register pointed to by
'——I I—{Pusu R H Ris saved. F120H
F310 1 — — series O 3-157
R: Index register only
ik lm
Pop The index register pointed by R
is restored.
I—[pop R F120H
R: Index register F311 1 - - senes O 3-157
ijki,m only
S
E Th i dd inted
8 Load ] e execution address pointe:
5 effective }_‘ '_['-EA Wd:R H to by operand Ws is stored in
.g address Rt Index register the index register. F1gOH
[ Ws: ijkLm F312 2 — —_ series O 3-160
é An operand by word only
£ or bit address is
possibie.
index R+Z —R
register ’_‘ H
addition Hr 1a00 2 F120H
R: Index register F313 2 - - series O 3-163
ifklLm only
Index R-Z —R
register H Hr 1sus z H
subtraction | ! F120H
R: Index register F314 2 — —_ series @) 3163
ijklm only
Page
‘— Page N —-{
(4]
k3 N: 110 9999 F325 2 O O O O | 387
Pass Indicates the pass of program.
- 1 O @) O O —
|4
]
£
@] Blank Indicates the blank of program.
------------- - |*"|Jojojo|o]| -
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Section 3 Instructions

3-2 Rules on Programming

3-2-1 Rules on programming using ladder diagram

‘1. Units of circuit
A circuit comprises a group of contacts and coils.

e N
T:%a 1 circuit

: _%[: """"""""" o
1 1 circuit

2. No. of contacts and coils in a circuit
Maximum No. of contacts and coils which can be
drawn in a circuit is as follows.

<+— 10 contacts+1 coil —»

3 et bt ered Bert et el v B
laglanispnlanisninglaglsnl

slasianisalaslanl

HHHHA ettt bt b bt b
aplaglaplasisalanl r

EYRETS FTNETRETS ST TS NS ST ¥]
laplaplap 1 ian!

HHARHHHH A

uYe
Ls

it I
usnlanl

Within 24-line %*

YYYYYYYTY

{
{

{

{

<

{

4 Ve

L Lo L o [ [ b J‘L’”"'ﬂ‘—(

*Within 8 lines for a program loader other than LITE

3. Returning of circuit
When drawing over 11 contacts in a line, programming
can be carried out as follows.

O | Lsme Liss L L Lo L 1 I8 R
H
..1
M L
L 1 circuit
o
Ly
4 -
o r—n—u—u-[:» 114
H 2

1 circuit
1 K ¢ 1 circuit
2 A— 1] 1 circuit

4. Timer and counter
When using a timer or counter, the number of contacts
per line must not exceed 9.

9 contacts+timer
{or counter)
i = kA HH TON
HHHI—IHHHHI—ECT
A A

—>

Uy

5. Crossing

Connecting lines can be drawn so that they cross each
other as shown in the diagram below.

%?T’*

6. Sneak-circuit

Since the current flows only from left to right across
the contact, the current does not flow as indicated by
the dotted line in the diagram below.

7. Execution operation in a ladder diagram

In the ladder diagram, the execution operation is
carried out consecutively from the first ladder circuit.
The execution operation in a circuit is carried out in a
parallel operation as in the circuit with a magnetic
control relay. However, a serial operation is carried out
between Nos. “n” and “n+1” circuits.

8. Interlock _

The execution operation in a circuit is carried out in a
parallel operation. Therefore, in an interlock circuit as
shown in the diagram below, when PBS’s for-Forward
and Reverse are pushed simultaneously within one
program scan time, the output synchronizes with the
program scan and ON/OFF operations are repeated. In
this case, to ensure interlock, it is necessary for the
circuit to be divided into two, or for a NC contact to be
inserted as shown in the diagram below.

Opsrating condition Forward output condition Forward output
0—[:1—-71)‘——( — A et N
Forward P8BS :_.«\ Forwsrd PBS :;::
A | A e
Reverse PBS Reverss output Reverse P8BS Reverse dutput
:ondit;nn | Opersting condition Forweed autput
roectres[ M‘:APNHH .
Rners[ st et
— OO OC ReversPB e cuna
e 1M1 M MAr
l t : Program scan time
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3-2-2 Calculating No. of steps

The number of program steps can be calculated as the

total number of steps for all instructions.

Section 3 Instructions

1. The ladder diagram is expressed with a
combination of symbols shown in the table below.
A symbol stands for a step for the user program.

Notes on calculation
NO contact ™! NC contact Invert Pass ™' Biank "' Coil "2

Basic

instruction —{ }_— 9‘ }‘—__ | T | - )_"{
XN XN

Vertical —-{ )—-r ﬂ| )r—|— —_— | | i

connection [
XN XN

Crossing — f — Q“?’ - ‘—5— ...............
XN XN

Column _' f'_' —7{ H — XN XN _— )_’

end END END END END END END

Note: *1 In case same symbols continue longitudinally, they are

described by an instruction.
x N in the table denotes No. of lines or No. of columns.

*2 Coil symbols include:

—(t] — 1] —~sH —(rH —scH

Example 1 Example 2

R i |
‘j—‘H = (1)
_END] e S Enp |

Niwm L

..... END | END Total: 6 steps iM0003'
""""" | /B0004} iMOD0B, M000A |
_____ ENDi END! END! END! Total: 15 steps

2. Data instructions

"'—__”'_—[ muctions ]

See Section 3-1 for the number of steps for the data
instructions.
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ONE-POINT ADVICE Reducing number of program steps

Relay sequences and steps

The number of steps used by user’s programs differs
depending on symbol positions even on sequence
diagrams that function identically.

B1 B2 B3 84

S — p—
g5 Bs 87
L

B8 B9
-

BA
|

ﬁ

Although identicalin
terms:oflogics, the No.
of stepsilargely varies.

U

B4 B3 B2 B
{ —t—

| 1 [l ] 1 {

T T T T T 1 87 BG 85
—

B9 B8
Space without contact >—E
BA

Key points for reducing No. of program steps

« Collect contact symbols at the left-hand side.

- Decrease No. of lines for contacts along with shift
to the right-hand side.

+ Arrange the output coil on the upper side.

N I E

CORRECT INCORRECT

Program
B20
{ Step | Command |Step | Command
B1 B9
O ] dF 6 | HFEND
] B5 4 B3
- 4k
B8 B7
2 | dh 8 —-END
BA B4
3 —END 9 —END
B2 B20
4 e 101 {H
B6
5 | Hh
11 steps
Program
Step | Command |Step | Command
0 | s—eEND 1 82
B20 B6
— 1 —eEND 12 —F
2 | ——eenD 13 jgh
3 ~—END 14 END
21 steps
P 4 | —=END (I
5 =—=END 16 _?sh
B4 BS
6 | 4dh 7 4R
7 END 18 B8 enp
B3 Blank
—F 19 END
87 B20
—h 20 | A
10 END

et B <

CORRECT INCORRECT
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3-2-3 Considerations in programming

The F80H, F120H, F70S, F120S, F140S and F150S series
processors have a mode selection key switch on their
front. The program loader LITE and the program loader
software can be operated in either whole programming
mode or local programming mode. When the program

1. Mode selection key switch

Section 3 Instructions

loader is in whole programming mode, programs
cannot be written or modified during processor
operation. When it is in the local programming mode,
programs can be written or modified during processor
operation. Select a mode according to the purpose.

Function

*Mode in which the processor is in operation
* The processor does not accept a stop command or
program write from the program loader.

»The processor accepts an operation or stop
command or program write from the program
loader.

TEST Legend | Mode

RUN Operation mode
STOP

TERM Terminal mode
TERM

STOP Stop mode
RUN

*Mode in which the processor is in the stopped state
* The processor does not accept a start command or
program write from the program loader.

TEST Test mode

» Mode used for debugging
+Various kind of operations can be performed from
the program loader.

2. Modes for online programming (direct write to or
modification in processor)

Whether a program can be written or modified or

monitoring can be performed depends on the

combination of the mode set by the processor key

@ Programming (O: possible)

switch and the programming mode of the LITE or
program loader software. The possible combinations
are shown below.

@ Monitoring (O: possible)

Program loader Programming mode Program loader Programming mode

Processor Whole Local Processor Whole Local
Mode set by RUN — — Mode set by RUN @] O
key switch TERM o o key switch TERM O o
STOP — — STOP O O
TEST O O* TEST O O
Processor state Stop Operation Processor state Operation or stop

or stop

* To store a program when the processor is in operation, press the
ENT key twice.
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Section 3 Instructions

3-3 Sequence instructions

3-3-1 Contact and coil
1. NO contact{ — +— ), NC contact { — ),

Coill —{ })

Processor { Applicable) Program loader

Instruction NO contact, NC contact, Coil Description Example
Symbol () Restrictions on one circuit
— A = —{ H . S:net(;té?snfg c(:;liLlJmns: 10 Contact address Coil address
NO Contact  NCcontact  Coil . Direction of lines: g F
24 lines
Function I NO contact, NC contact and (8 lines for F30, F50, F50H, BOO;OO BO?.P1 M?OOO)_
output coil are indicated. F60, D05, D10S, D20) MO0000 B0002 80010
Combination of a symbol, @ When the return f it C
identifier, and address works as instruction is used in a '_QOOO
a contact or coil. circuit, the restriction in
@ Any numbers of contact that  do not apply.
have the same address can be
specified.

Effective identifier

B M| K D F A} S T c L i j k ¢ m| P Q Influence flag
4, - |O]JOo|Oo|Oo|OlO|O|O|O|d0|0|0|O|O|O|O]|s|z|E]|O
—~ H |olojo|-]~-]Oo|-|-|-{310]|0|O|-|—-]O|O|-]—-1141]-

* B is not usable for input address.
** When using P or PE-link, L is also an effective identifier.

Notes on programming

Note on duplicated coil When a duplicated coil {more than one coil instructions
for one and the same address) is programmed as
shown on the left, the operation is as shown below.

B0000 M000O
Conditional i : B000O B0001 M0000
cc?:talct;ona 5 ON ON ON
B00O1 MO000O
, { oN OFF OFF
OFF ON ON
OFF OFF OFF

A duplicated coil should be avoided though it may not cause a program error.

Merit of coil instruction
In MICREX-F series, the coil instruction can be used instruction which is always ON helps making a
without using the conditional contact. Writing coil program simpler and reducing the program steps.

: o o | =

Conditional contact is not required if the
circuit is always in execution.
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2. Returning{— N N »—)

Section 3 Instructions

Processor (

3: Applicabie}

Program loader

Instruction | Returning Description Example
Symbol —+ N N »—— (D The return origin and
Return  Return destination having the _M}}Efﬂ"“_‘:}_”fli‘fl_'f'_"f'_"‘fﬂ°'_’ 0 7 More than ten
origin  destination same number are M1 MI1ZMI3 °°"t"’°‘f are
{N: 0to 9) connected. 0r—H bl Pohliqaai
{N: 0 to 23 for F55, F70, F80H, F120H, The use count of the
F70S, F120S, F140S, F150S return dgstmatnon ) e . N
number is not restricted.
Function (@ This instruction transfers the (@ Return numbers remain | |4 —HHH——(
conductive or nonconductive status valid on different pages. | 4,14, ( )4 |Common
of a circuit to the next circuit. ® A return number can be . ) intertock
PC operates on the assumption that used repeatedly any 4 —
the return origin and return number of times. If the 4—iH} ¢ M
destination having the same number number reaches 9, P ¢ M
are connected. subsequent numbers ’ I -
from 0 are used. HH——————5 7 Such use is
{Example) @ The returning instruction | |, 5 incorrect,
can also be used as a ) .
HHE 0 condition signal for a 5+ — ]
0»—i i} { M data instruction. e 5 muaf;tuetre

O —HH— ()

@ The above circuits operate
as the following circuit.

HHHHHEF———(

H—————( )

I HE 5
5r—ik {
6

Note on programming

The returning instruction can be used for skipping
circuits or repeating the same return No. only (see the

line diagram on the left below). However, it is

Example of skipping circuits

=]

{

~

~~

Example of repeating the same No.

R — 0

0>} { M

L o | B
0 HF -

— — 0

0» { =

il —0
0r— —(

L {

v 1

L {

! \
—HHE >0
0»—i} { X
B | 1
T - —(
— — 2
2> { M

recommended to use the circuit shown on the right
side as much as possible from the viewpoint of
creating a more understandable program.
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Section 3 Instructions

Processor { [FZZ]: Applicable} Program loader

3. Set(—s—). Reset { —r—{)

Instruction Set, Reset Description Example
Symbol B .
\ ) The same address Priority circuit for reset
—— —R— must be assigned to B000O J__[:L
il and th —t=
the set coil and the 80000 K0001
Set Reset : -
_ reset coil as a pair. S B00O1
2> Any numbers of set B0001 K0001 —= ———H—D—
coils and reset coils b——( R K0001
Function These instructions change the that have the same < H _l:l_lj__[
exciting or nonexciting states address can be
of coils and retain the specified in the Priority circuit for set

changed states. program. 80002

N — =
When the set input becomes 80002 K0002
ON, the set coil is turned ON. b——{( R B0003 ﬂ [:]
Even when the set input has 8000;\ K0002 —=
gone OFF, the ON state of the ! { S K0002
coil is retained. When the h { H [

reset input becomes ON, the
set coil is turned OFF.

7
Set input Reset input

When both the set input and the reset input are ON,
the instruction which was placed later is effective.

Effective identifier

B M| K]|D F Al S T od L i i k ¢ m| P Q Influence flag
—s— | OO |0} - —1O0}|—|—|— glo|lo|O|-{—-]0|O|s}|z|E|o
—R— |O*lOojO|-|-|0O|-|-1-7370]0]O0}|-[—-]0|O|—-|—- |t |-

* B is not usable for input address.
** When using P or PE-link, L is also an effective identifier.
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ONE-POINT ADVICE Countermeasures in case of power failure

Difference between area B and area K and the set and reset operations
for these areas

1. Difference between I/0 relay (B) and keep relay (K)
Because the following sequences both incorporate a was ON, these circuits have different output states
self-hold circuit, they provide the same operation. when power is restored.

However, if power failure occurred while the output

Power failure Power recovery
ON OFF B20
— —1—F { H
B20
—
ON OFF K0
- ——AF — H
Ko
_{ }___

Self-hold Retained even during power failure

2. Difference between I/O relay (B) and keep relay
(K) in operations using set and reset instructions
Because the set and reset instructions incorporate a Note that the /O relay (B) area and keep relay (K)

self-hold function, the output state that is set ON is area differ in operation when power is recovered.
retained until “OFF” signal is given.

Power failure Power recovery

ON B20
i (s H ov [
Ko
OFF
_( S )__
OFF B20
=1 { R
Ko
—( R M

Because a reset circuit is placed after the set circuit in
the program, both K0 and B20 are reset.
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Section 3 Instructions

4. Rising edge differential { (4 H),
Falling edge differential { (+ )}

Processor

: Applicable}

Program loader

Instruction Rising edge differential F1, F2 Description Example
Falling edge differential
Symbol (I Rising edge differential
— 4 — _ oN
input 1 @ Inl 80000 Bo$o1
signal ' N
D000
One scan BOO;OJ (0; !
Function (® When the preceding value of The preceding value of
the differential relay is OFF, the differential relay is OFF
rising edge differential relay is
set ON for one scan at the (Z Falling edge differential
rising edge of the input signal.
(Z When the preceding value of Input 3 ON
the differential relay is ON, the signal ?’:D—o IL
falling edge differential relay is ~H- B000O [
set ON for one scan at the One scan
falling edge of the input signal. Z_he precgdmg va_lue of D0000 I_]
ifferential relay is ON. i One scan
B0001 l
D0001 Il
= One scan
Effective identifier
B/ M| K |D AlS T|C L i i 14 m| P Q Influence flag
—++ |- -]-]0 -1-1-]-]-10]o0 - -]o]-]s]z|e]o
— i)+ |- -]-]0O -|-|-]-|-]0]oO —|-Jol-{-|-]|¢t|{-
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ONE-POINT ADVICE Notes on power recovery

Rising edge differential and falling edge differential

These relays detect the rising or falling edges of
input signals and are set ON for only one scan after
the current program step is executed. In this way,
they are used as rising edge differential relays

{ = + H) or falling edge differential relays (<t H).

F

Notes on use

D0001

3. A differential relay stores the differential input

value set during the preceding scan. Therefore,
the differential relay compares the preceding
value with the current input signal when a
differential instruction is executed and is set ON
for one scan if the comparison result does not
match. The preceding value is updated
immediately after the differential relay is set ON.
Consequently, the differential relay cannot be set
ON for more than two continuous scans.

or rising edge differential

Power failure  Power recovery

B000O

W26.0000

D0000 E

~=-ON for only one scan

1. Arising edge differential relay is set ON only for 2. A falling edge differential relay is set ON for only
one scan from the rising edge of an input signal one scan from the falling edge of an input signai
when the preceding value, which is stored at the when the preceding value, which is stored at the
address corresponding to the preceding address corresponding to the preceding
differential relay value area {W26), is OFF. differential relay value area (W26), is ON.

{Input signal)
B000O D0000
Circuit No. n i} ( }
D0000 M0000
n+1 1} { }
B00O1 D000
n+2 —it ()
D0001 M0001
n+3 |—it { )
1/0 processing I/O processing I/O processing
| First scan I | Second scan i | Third scan |
! ! . L I ! Execution of circuit n
Execution of circuit n Execution of circuit n {The relay is set OFF because B00OO is set
80000 OFF dur;ng the previous scan.)
Bit 0 of Rising edge
W26.000 differential
D0000
When circuit n + 2 is executed, bit 1 of W26.0000 is set ON.
B0 Execution of circuit n + 2
Bit 1 of Falling edge
W26.000 differential

4, Because a differential relay area is volatile, its
contents are cleared when power is turned OFF.
However, the preceding value area is nonvolatile.
If power failure occurs while the input signal is
ON (i.e., external input of BO000 is ON) and power
is recovered while the input signal is OFF, a
falling edge differential relay is set ON for the first
scan.

If this causes a problem in operation, the
processing program described on the following
page must be added.

For falling edge differential

Power failure

Power recovery

B00O1

W26.0001

D0001

B

Retained even during = ON for only one scan
power failure
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ONE-POINT ADVICE Notes on power recovery

Rising edge differential and falling edge differential (continued)

Countermeasure for Item 4. on preceding page

When designing a program, separate the areas for following program (for initialization of differential}
rising differential relays from the areas for falling ahead of the program to be designed. In this way,
differential relays in units of words. The place the the relays can be initialized.

0123456789 ABCDEF

0000 <— Assume that rising edge differential relays are assigned to this area.
0001 <— Assume that falling edge differential relays are assigned to this area.
0002
0031

4
F50

T hFFFF LMOV W26.0 ] | :Sixteen rising edge differential
] relays are intialized.

|
[ hooo0 LMOV W26.1 1 | - Sixteen falting edge differential
relays are intialized.

Program
b ]
When the above initialization program is if the input signal changes during power failure as
incorporated, differential relays do not operate even shown in the following figure.
For rising edge differential For falling edge differential
Power failure  Power recovery Power failure  Power recovery
B000O B0001
Bit 0 of Bit 1 of
W26.0000 W26.0001
D0000 D0011

When differential relays are incorporated in a jump
routine, the applicable timing chart is as follows.

MOOOF Jump operation

—t—— JMP 0} MOOOF
B000O D0000
it {4}
ooioLoo ngoooo } B0000 } Rising sdge
[ ifferential
B00O1 D001 _ D0000 B differentia
'r {4} " .
D0001 M0001 Rising when MOOQOF is set OFF
ft { ) B00O1 .
Falling edge
t— JenD 0 }——— D0001 differential
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Section 3 Instructions

Processor ( : Applicable) Program loader

5. Inverse{— <—)

Instruction Inverse Description Example
Symbol
P A
7 i { — { }
No. 1 No. 3
operation | operation
. !
Function This instruction inverts the logical No.2
value of a logical circuit located to operation
the left of the inversion symbol and - } | —
transfers the inverted value to the No. 1 No. 2
circuit to the right of the inversion operation operation
symbol.
Output is ON when a signle unit is operated.

Advice on programming
By using an invert instruction, the number of lines in
the circuit can be reduced.

Circuit not using inversion symbol Circuit using inversion symbol
B0 830 B0 B! B2 B3 B¢ 85 86 87 830
i+ < ’—AF—»I‘——,IF-——;(F—;H’—A Hmoy Lo
81
"é;“ Configure in series The maximum is:
——
83
i PR B,
B4 —r1 80 B1 B2 B3I B4 B85 85 a7 e 860
M+ e L | i e < { }—-‘
jf_ B8 BA B8 BC BD BE BF B10 BN

M| K K [ f—s| $—H —| K— —

86 B1? 813 Bl4 B15 B16 BY B8 B9 BIA
= o Ml Kl e KA K $mas] Pyl Pk [ <]
87 B18 BIC 6810 B1E BIF B2 B2 8% 823
an e b Kol KA e $Eesal Po—pt Pl K W P ]

B2 B2 82 827 B2 B2 BZA 828 82C
b Pl Kl Kl e M K I K] ey ]
B2D B2E B2F BY B31 B8R B3 8% BFH
R Kt Kl e o (el It I Myl ey <]
B3 837 838 839 BBA 838 BSC 830 BaE

pd Pe—t
B B 341 342 aaa au 85 8 T
A o Ay <]
rMax. 24 contacts | Max. 216 contacts
80 B1 B850 B0\B2 ©4 BEt B8 BA BC BE B1 860
R (- " ol Kt o e W Pnd el b
62 B3 B3 &5 87 By 85 B0 8 B

/
— — Wl e b M K—h —
B4 BS 812 814 816 B18 BA B2XC B2E B¥ B3
= —— 4 et Kl Kt $md 4yt K eyl el

. B1 1 17 819 B28 820 BF B
—— Series becomes paraliel. B Ep U SR Em e By By 8

B8 B9 By B% BY BiA BIC B B BY BY
|88 B9 | NO contacts become NC | BU B3 A BX 0 BL

BA BB contacts. B¥ B¥Y B¥ B3B B 83F BM 843 845
= +—— — b P e P I
8C BD 845 848 B4A 840 BeE 850 852 854 B5%

BE BF 847 549 848 840 BdF 851 B53 855 BSI
P —d KA

[ Max. 24 set [ Max. 108 sets

7]

B85 0 BT\ B3 B84 B8 B7 B BA 860
{ i Kl erorl F—sd ¥l 5 H
85 B8 BB
o
B11 B13 B4 Bi6 B17 B1§ B1A
] Kol ] K} Yo K=l

812 B15 B18 818

[t e P e}

B2 B2 B2 B B2 BY 82 B2A
ol el Py Pmrnaag] Py o] g P
82 B2 B2 28

BY B BB BM B% BY BW BIA
Pk Bt ] P K—pl, eyt | $—p
B2 8% 83 B38

Sy SR S 1 S—1

{ Max. 12 sets [ Max. 48 sets

A\

Parallel becomes series
29 Series becomes parallel
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Section 3 Instructions

Processor ( [

: Applicable) Program loader

6. Master control, set (MCS), reset (MCR)

: Mater control, set (MCS), -
Instruction reset (MCR) F6, F7 Description Example
Symbol —(MCS MCS, MCR
————MCS
—( MCS)> —( MCR) it {MCS @
——(MCS —
: ¢ )
Function When a program part is bound @ The number of MCS ' T ( >
between MCS and MCR, the part is (the number of ( MCR )—
interlocked as a whole. nesting) is not v
Note: Dc_) not make a circuit in parallel restricted. Placing L) It { )__
with MCS or MCR. only a single MCR
instruction resets all l The following circuits are equivalent
of the master to the above circuits.
control instructions | I e
regardless of the _|;__] " I ]
number of MCS. = .- aem
@ Reset circuits of - ( —
counters are also @ ' L
interlocked. (They } i} ( —
are not reset unless .
the MCS is ON.) — —t { I
3 MCR does not
require a
conditional contact.
Effective identifier
B M K D F AlS T C L i j k ¢ m P Q Influence flag
* S Z | E|O
F—— |O|OjO|O{O|O|OCjO|OlOjO|lO|lO|O|O|O|O Y
*When using P or PE-link, L is also an effective identifier.
Note on programming
In a program containing an interrupt program, when instruction ON or OFF) is transferred to the interrupt
interrupt is activated during execution of the program program. Thus, if the MCS instruction is OFF, the
part between the MCS instruction and the MCR interrupt program is not executed.
instruction, the condition of the master control (MCS
PROG 60:0:0 ]
PEND ]
Countermeasure
The MCR instruction is placed at the leading position of program will be executed regardless of the master
the interrupt program (immediately after the Program control condition.

Entry instruction (page 3-149)), so that the interrupt

PROG 60:0:0 ] |~—[PROG 60:0:0 ]
il

--------------------------- [:> CR

PEND ]
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3-3-2 Shift register (SR)

Section 3 Instructions

Processor

: Applicable)

Program loader

Instruction Shift register I F5 Description Example
Symbol Input signal D @ When the reset
Direction signal | SR signal is set ON,
) ! reset is recognized | BOoo2 D000
Clack signal cL and contents of the ! (¢
- shift register are all B000O M0005
Reset signal —i—————J D 23 23 bits (MO0O05
R set OFI.:' . B0001 SR to M001B) are
@ The shift register 1 designated as
R - R - inst ion is hift register.
Function A shift register has an arbitrary bit Irest:?cizd tcl> the B D0000 shift register
length of up to 511 bits. Input M. and K areas ' CL
signals can be shifted in either e Clock must be ) B0003
direction (left or right) according to : Sl e L R
S ; differential signal
the direction signal. lidentifier “D*) 0tod 5 BCto F
: ; MO00 [ 23 bits in slant-line
Input Input @ The register dgta ¢an M001 area are shifted.
ianal— -~ be replaced with 1 or
signal signal ¢
Not 0 by using the set or Mo018
ote: Y : . wyr “qr
Direction signal reset coil instruction. Input signal -
ON:  Shift to the right 80000 — e
OFF: Shift to the left Direction signal
Clock signal _Ton he ri recti L
ON: Shifting is carried out. cl BOO(.N ON fto the right direction)
OFF: Shifting is not carried out. ogl&%gznal o h ]
DO000 nJon a n
B RS L LAY 0% "1"a
Shifted right Shifted right Shifted right
and padded and padded and padded
Resetsignal  With1s with0  with1
B0003 i
Reset
Effective identifier
B|M|[K|D F A T|C L i i k ¢ m| P Q Influence flag
o— 4
— O|0O|O 00 OC|O0O|0|O0|O|O|O[O|O S|z |E|O
SR
T ] |ofolol - |- = -

* Bis not usable for input address.

** When using P or PE-link, L is also an effective identifier.
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Section 3 Instructions

3-3-3 Step control ( (SCH)

Processor (

: Applicable}

Program loader

Instruction

Step control Description Example
Symbol S (O Up to 100 group (from 00 to
,_| ———tsc | 99) control sequences can be B00O1 $00.01
programmed. Each control i S\O?)%.)'Z_— $00.01
program can have up to 100 ﬂ?oz n SC ¥— | $00.02
(from 00 to 99) program steps. B0O003 5\00_03 ’
i { SC y—{ | S00.03
Function » Up to 100 groups of $00.00 ta S QE 80000 500.00 .
sequence control, Step No. i {SC)Y—|S00
having up to 100 steps, Sequence Clear
can be configured. group No. (500.00
+ Four characteristics of step)
the sfepplng control @ The effective program step * "Q" step shown in the above diagram is equivaient to
relay: numbers of the control "CLEAR" i .
. A instruction of sequence control. No other
Self-hold function sequences are stored in the e P I .
. . specific “"CLEAR” instruction is provided.
Interlock function corresponding areas of the
Powe_r-off step retentive SC table. This step control circuit is designated so that the
function o SC table area coil last turned on operates.
Subsequence priority S00
S01 No.|B0001 |Bo002 [B0003 [B0ooo [S00.01 | S00.02 {50003 |S00.00
1 {ON |OFF |OFF [OFF | O
S50 93 00 to 99 2 | ON | ON | OFF | OFF O
3 |ON | ON | ON | OFF O
598 4 |ON |ON [ ON [ ON @)
598 O: Indicates the step position.
1 bvte (8 bits)
Effective identifier
B M| K D F AlS T C L i k 14 m P Q Influence flag
F—+— |OJO|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|s|z|E |0
—(SCH———-———O————-——————-——-—-——
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Section 3 Instructions

Four characteristics of the stepping control relay

Characteristic 1/Self-hold function: Characteristic 2/Interlock function:
Each SC coil has a built-in self-hold function. Each SC coil is interlocked.
« Conceptual drawing » Conceptual drawing

$0.99
$0.2 $0.98
$0.97

$0.1 [S0.51
$0.50

$0.0
Unless the instruction “then go to The ladder of 100 steps on
a certain step number” is issued, S0.3 the left is for exclusive use
control remains at the same step. = 0.2 of a single SC.
0.1
S0.C

Characteristic 3/Power-OFF step retentive function:

Since the S-area memory is nonvolatile, its contents if operations are always to be started from a specified
are retained during a power-OFF state. starting position.

Accordingly, it is necessary to add the following circuit

| Fs0 S0.0 I
il { sc )

This switch is set ON only for
one scan interval when the CPU
is activated.

» Conceptual drawing

- = Return to starting
S = position before the
. CPU is activated.

Special flag No. F50

S0.0
Characteristic 4/Subsequence priority:
Only one SC coil will be set ON, even if more than one characteristic 2, in which case later programming steps
entry appears with respect to the same word number. are given higher priorities when they are output.
This fact has already been proved with regard to
« Conceptual drawing [‘J—éb'gg
. S0.98
Go to S04

- < Go o 0.2!

M > G

- Cto 0.6
User program Go to 0.0!

When more than one instruction
has been issued, the position
S0.0 specified last is validated.

¢l
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ONE-POINT ADVICE “The fastest is the winner” circuit

An example of using SC is shown below.

1. Instruction
SC
2. Operation
There are four problem solvers. A person reads person who presses the button fastest. The next
out the problem, and the solvers press a button problem starts when the person who reads out
switch. An output is provided only from the the problems pushes the reset button.
3. System diagram
Input capsule at Output capsule at
address WB0000 address WB0000
Person who reads _,
out problem -0 o—7—90 0
—0 o0——1 1 <———§ 2—
—0 o0—f—=2 2 <—-—-———( t—
Problem solver —
—0 o0—+—+4 4 <——§ :f—
F F
4. Program
S40.0 B1 $40.1
it 1} (sc
B2 $40.2
’ {SC )
Fast-pressing
B3 $40.3 priority circuit
b { SC
B4 $40.4
k { SC }—
BO $40.0
-y { SC }— + Reset
F50
-
S40.1 B31
—t {
540.2 B32
it { —
403 B33 Output circuit
i O
540.4 B34
g O
Example of monitoring with loader LITE
$40.00 BO0O1 $40.01
—t i} {SC
B0002 $40.02
; { SC
B0003 $40.03
k { SC
B0004 S40.04
; { SC
B000O $40.00
FO050 I N
) SC coil 40.00 being
ON means that BCD
ADDRESS BIN DEC HEX BCD datais “0”.
vy VY v v /
S40 A * 00000000 00000000
S41 * * 00000000 00000000
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3-3-4 Timers
1. Timer processing
B The following five types of timers having different
functions are provided. (F30, F50, and F50H are
provided with on-delay timer.)
{1) On-delay timer (time base: 0.01s or 0.1s) (F30,
F50, and F50H series are provided with 0.01s
timer only.)

M Timer operation
Timer operation is explained according to the
following sequence diagram.
(1) In the program shown on the left, a set value of
800 is stored at set value data address TS000 *at
the time of start-up.

Timer No.
Current value
TO000

TON @

Start contact

TOOOP_ ——— Set value
Qutput bit
Timer-related memory
Output bit Set value data Current value data
address (T) address (TS) address (TR}
T000 TS000 TRO0OO

B One of the following two methods can be used to
set timers.
(1) A numeric value is directly specified as an
instruction operand and is used as the set value.
(Program preset)

T0000
p————————{TON 79999]—1

{2) A transfer instruction is used to set a value in the

set value area. (Preset by data)

d79999 MOV TS0 ]

No set value
(0" must not be set.)

If an erroneous value is set, the timer instruction
must be deleted and a new timer instruction must
be written.

Section 3 Instructions

(2) Off-delay timer (time base: 0.01s}

(3) Integrating timer (time base: 0.01s)

{4) Monostable timer (time base: 0.01s)

{(5) Monostable timer {retriggable) (time base: 0.01s}

(2) The current value data at address TR0OOO is
incremented **by the value of the time base
according to the start contact.

(3) When the current value becomes equal to or
greater than the set value, output bit address
T0O0O is set ON.

*at the time of start-up

- Power-ON

» When program block is changed over

« When program and system definition is
changed

« When program operation is started

**by the value of the time base

If a timer instruction is jumped over by LOOP,
JUMP, SKIP, or FM instructions within one scan,
or such instructions are executed repeatedly,
accurate increment is not possible.

The long-time on-delay timer can be set only by
using method 1).

« Notes on timer specifications

Timer functions are specified by using instructions.
Timer numbers must not be double-assigned in the
specifications.

Key points

1. When there is no set value, the preceding preset
value is retained.

2. If power is turned OFF after a value has been set,
the timer count returns to the set value.

3. A program without a set value can be checked by

using the program loader in the write mode.

Examples of erroneous specifications with double-assigned timer numbers

TOOOO Same address

ON
TOOOO
TO N

T0002 . .
[TOF Eyen timers with
different functions
: must not have the

same address.

T00Q2

|—§———[MR

If an erroneous specification is made as shown above, correct the timer addresses and restart the processor, the

alarm lamps and contacts will be set OFF.
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Section 3 Instructions

Processor ( Applicable) Program loader

2. On-delay timer ({TON)

Instruction | On-delay timer Description Example
Symbol ] .
Y ls?g rl'gl TOOO0 v -(’)-' :Z?Fboars(ei;tsa(i)lﬁ 15212 70000
—— /Tonoopo below. B0 TTon s 1S :
~— s . et value:
. ~ (@ The timer setting range T0000 80010 5s.
Timer address Setting time is 0 to 79999999 x L (
Function ) When input signal is turned 0.01s or 0.1s. _T_QO;OO E?OH —
ON, on-delay timer is 0.01s 799 999 995
started, and when it reaches "13,333min
the setting time, timer 222hours
~_ contact becomes ON. 9.25days
(2> When input signal is turned 0.1s 7.999.999 95
OFF, time value becomes 0 "133,330min
and contact is turned OFF. 2,220hours
92.5days
Input signall [ 1 @ Input signal for up to 9
L contacts can be set in
Output signal| Setting time series.
Effective identifier
BIM|K|[D F Al S T|C L i i k ¢ {m} P Q Influence flag
* S z E 0
FH— |O]O]O|O|O0O|O0O]|O0O|O|O|O0O|O0O|O0|O0|0]0]0]|O0O
*When using P or PE-link, L is also an effective identifier.
Time base and timer address for each MICREX-F series
Series Time base Address range No. of addresses Remarks
F30, F50, F50H 0.01s TOto T127 128 0.1s timer is cannot be used.
F55, F60, F70, F80H, F120H 0.01s TO to T255 256 *1)
0.1s T511 to T767 256
F70S, F120S, F140S, F150S 0.01s TO to T511 512 *1)
0.1s T512 to T999 488

*1) Because other timer instructions use the same address range,
duplicate-use of one address should be avoided.

Note on programming

Make sure to write the timer instruction in a location
where it will be executed at each scan.

If the processing is not executed due to the jump
instruction or if the timer instruction is used in the
interrupt program or function module (FM), the timer
cannot count correctly.
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ONE-POINT ADVICE

Blinker circuit

An example of using TON is shown below.

1. Instruction
TON

2. Operation

3. System diagram

Two timers are used to provide a blinking output.

Input capsule at

Output capsule at

address WB0000 address WB0003
—
Stat—o o———0 0 _.__Z Z
1 1
2 2
3 3
F F
« Time chart
B000O J
[Toj M
B0030 l 111
4. Program
BO T T0
F Al {TON 50 OFF time setting (0.5s)
T0 T1
b {TON 60 ON time setting (0.6s)
B30
{
Y
Example with one timer
T2 T2
—k [TON 50} ON/OFF time setting (0.5s)
B3 B31
- L (-

T2 Bﬂ
——i

« Time chart

|T2|T2|T2

|
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Section 3 Instructions

Processor ( Applicable) Program loader

3. Off-delay timer (TOF)

Instruction | Off-delay timer Description Example
Symbol %\ The time base is 0.01s. -
; 2 The timer setting B000O 0000
Input\sugnal Toooo range is 0 to 79999999 — { TOF 5808010]_ g:t value:
[-——{/or nooa 1| x 0.01s. | 70000 Rk
Timer address  Setting time 799'?3’93'23 fnin
222 hours
Function After the input signal is set OFF, the 9.25 days
timer starts counting. When it reaches Note: The ti base i
the setting time, the output signal is set ote: The timer base is
OFF. 0.01s only.
) (3 The input signals for
Input signal | up to 9 contacts can
L——" be set in series.
Output signal r——l\_|\
Setting time
Effective identifier
B|M|K|D F AlS T C L i i k ¢ |lm| P | Q Influence flag
* ) Z|E|O

}—H———OOOOOOOOOOOOOOOOO

* When using P or PE-link, L is also an effective identifier.

Timer address for each MICREX-F series

Series Address range No. of addresses Remarks
F55, F60, F70, F8OH, F120H TO to T255 256 « 0.1s timer cannot be used.
« Because other timer instructions use the
F70S, F120S, F140S, F150S T0oto T511 512 same address range, duplicate-use of one
address should be avoided.
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ONE-POINT ADVICE Controlling conveyors

An example of using TON and TOF is shown below.

1. Instruction
TON, TOF
2. Operation
Start (A — B — C) and stop (C — B — A) of several related conveyors in proper sequence.
3. System diagram
Input capsule at Output capsule at
address WB0000 address WB0003 .
Start — &' 0 00—
1 1 — e
Conveyor 2 2 _L
i | Sequence |
g | control E
Motor
+ Time chart
Start (B000O)
A (B0030) - Ti0-—]
-—T0
B (B0031) ‘1
O ___1'—— T11
C (B0032)
4. Program
BO T10 ;
mels {TOF 1000 1 A conveyor stop delay
time setting (10s)
T10 B30
— ~ —
BO T0
—t {TON 500 }- Bconveyor start delay
To ™ time setting (5s)
ik {TON 500 - B conveyor stop delay
time setting (5s)
T10 B30
p—F { —
BO
i}
BO T
r—it {TON 1000 14 C conveyor start delay
- BO B32 time setting {10s)
—iF i {
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Section 3 Instructions

4. Integrating timer (TMR)

Processor {

Program loader

Instruction Integrating timer Description Example
Symbol Q) The time base is
10000 Settingtime | . 2018 . B0000 T0000
Time signal & The timer setting i 4 1000 Set vaiue:
—] ¢ 0000 range is 0 to B0001 TMR 10s
Reset signal | TMR 79999999 x 0.01s. — L
R T0000 B9010
799,999.99 s ' {
13,333 min
Function 1) The time signal is used to count 92§§ zgu;s
the integrated time of input. The : \
output signal is issued when a . .
time-up occurs. Note: The time base is
(2 The time signal can be divided as 0.01s only.
shown below. (3 The input signals for
. up to 9 contacts can
Reset signal | ] be set in series.
Time signal ]
. 3s 2s
Output signal L‘j
Effective identifier
B M| K D F Al S T C L i i k ¢ Q Influence flag
—— * S V4 E (¢]
| ol NoRNoRNOR NN NN NCORNORNCHNCHNORNORNG, O ‘
* When using P or PE-link, L is also an effective identifier.
Timer address for each MICREX-F series
Series Address range No. of addresses Remarks
F55, F60, F70, F80H, F120H TO to T2565 256 « 0.1s timer cannot be used.
» Because other timer instructions use the
F70S, F120S, F140S, F150S TO to T511 512 same address range, duplicate-use of one

address should be avoided.
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ONE-POINT ADVICE Alarm circuit for tool life

An example of using TMR is shown below.

1. Instruction
TMR

2. Operation
Tool usage time at a machining center etc. is
calculated, and an alarm for tool exchange is
output.

3. System diagram

Input capsule at Output capsule
address WB0000 at address WB0003
0 (| Total usage (— o ___@/__
Sensor 1 time 1 A=A
2 calculation 2
3 3
.
Work 5%
Exchange
completion
F F
Address Usage
B000O Drill descent detection
B0001 Driit exchange completion
B0030 Tool life alarm
TO000 Tool life setting timer
4. Program
BO T0
i 4+ 36000000 100-hour integrating timer
B1 TMR
! R
T0 B30

k { Tool exchange alarm

Remark: Integrating timer retains the previous value even at power failure, so PC doesn’t
incur any problem in case of nighttime power failure.
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Section 3 Instructions

Processor (

Program loader

5. Monostable timer {MON)

Instruction Monostable timer ‘ Description Example
Symbol @ The time base is o000
Timer address 0.01s. BOO0O
Input signal TEIED Setting time @ The timer setting I MON 1000 }— ?gt value:
N > range is O to 79999999 T0000 BO010 ®
H——— MonooD 1 e i ("
799,999.99 s
13,333 min
Function @ The timer starts counting when 222 hours
the first input signal is set and 9.25 days
continues output until the setting . .
time is reached. Note: g':; "mel base is
@ Even if the input signal continues, -Uls only . |
the output signal is set OFF when . i Timer start ﬁ gnored
the setting time is reached. ® Timer address is as B00OO
follows: 10s
0000 to 0511 10000 ‘ ‘
Setting time @ The input signals for
Inputsignal | 1/ M up to 9 contacts can 80010 ]
! be set in series.
Qutput signal ‘:l
Effective identifier
B|{M|K]|D F Al|S T]|]C L i i k £ {m| P Q Influence flag
* S V4 E o
F—t— | OO |]O|O]O[O|O|O|OjJO|O|O|O|O|C|O]|O

* When using P or PE-link, L is also an effective identifier.

Timer address for each MICREX-F series

Series Address range No. of addresses Remarks
F55, F60, F70, F8OH, F120H TO to T255 256 + 0.1s timer cannot be used.
« Because other timer instructions use the
F70S, F120S, F140S, F150S Toto T511 512 same address range, duplicate-use of one
address should be avoided.
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ONE-POINT ADVICE Chattering prevention circuit

An example of using MON is shown below.

1. Instruction

2. Operation

3. System diagram

MON: Monostable timer

Prevents chattering of passing signal (limit switch) of object
moving at non-fixed speed, so as to provide a stable signal.

Limit switch signal

Input capsuel at

Moves back at low speed address WB0000
and forth -
-— Truck 0 Signal
1 stabilization
O 2
LS :
Limit switch :
signal at high speed : —| T l‘—
F
Address | Usage
B0000 Position detection limit switch
M0020 Constant time output relay
T000 Chattering prevention timer
4. Program
BO To « Even if BO0O0OO produces
k {MON 20 chattering after it is
i n
To M20 instantaneously turned

ON, M0020 is held for
0.2 second.
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Processor ( Program loader

6. Monostable timer (Retriggable) (MR}

Instruction Monostable timer Description Example
Symbol (I Thetime base is
Timer address 0.01s. 80000 T0000 }_‘
. Y -~ : .
Input signal A (2> Thetimer setting — MR 1000
AN oo §emng time range is 0 to 79999999 T0000 80010
H———{ MR o0 | x 0.01s iy —{
799,999.99 s
13,333 min
Function (@ The timer starts counting at the 9232 ggurs
rising edge of last input signal and : ys
continues output until the setting

time is reached. Note: Thetime base is

@ If another input signal is set while 0.01s only Timer restart
counting is being done, the timer | -. - . Timer  Timer
is restarted. ¥ I(;?Oe‘;'l:.ddress Is as start start
0000 to 0511 Boooo [] []
Set value @ The input signals for 105
Input signal 1 ml / up to 9 contacts can T0000 [ |

be set in series.

!
Qutput signal [ B0010 r |

Effective identifier

B|M|[K|D F A | S T!|C L i j k ¢ {m}| P Q Influence flag

1w |lololololololololold|o|o|olo|ojo]o 2t ElEL2

* When using P or PE-link, L is also an effective identifier.

Timer address for each MICREX-F series

Series Address range No. of addresses Remarks
F55, F60, F70, F8OH, F120H TO to T255 256 « 0.1s timer cannot be used.
+ Because other timer instructions use the
F70S. F120S. F140S. F150S TO to0 T511 512 same address range, duplicate-use of one
' ! ’ address should be avoided.
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ONE-POINT ADVICE Conveyor fault detection circuit

An example of using MR is shown below.

1. Instruction
MR: Monostable timer {retriggable)

2. Operation
Fault of conveying equipment is detected according to products flowing at a constant time.

3. System diagram

Input capsule at

address WB0000
0
Detector !
» -] 2
/r 000000 [g o) N :
© Conveyor @
£

» Time chart

BO N - O
Detection signal ¢ r—l ﬂ — — N r_] <
5 T—

Timer L T

)
[
Normat M100| l I

4. Program
BO T5
k { MR 2000 » If next product doesn't flow within
20 seconds, time-up is reached and
sz M100 M100 is turned OFF.
t ( = Normal when ON
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3-3-5 Counters

1. Counter processing

The following four types of counters having different
functions are provided.

(1) Counter (Up counter)

{2) Down counter

B Counter operations
Counter operations are explained according to the
following sequence diagram.

Count pulse C0000
p——— ¢+ 300

Reset cT
p————R

Counter-related memory

Output bit Set value Current value
address (C) address (CS) data address (CR)
C0000 CS000 CR0O0CO

M One of the following two methods can be used for
setting.

{1) A numeric value is directly specified by an
instruction operand as the set value.

C0000
—— 4 300
cT
b——— R

(2) A transfer instruction is used to set a value in the
set value area.

{d266 MOV CS0000

C0000
—{ [

(3) Up/down counter
(4) Ring counter

{1) In the program on the left, a set value of 300 is
stored at set value data address CS000 *at the time
of startup.

(2) Data at current value data address CR0O0O is
incremented by count pulses.

{3) Output bit address C0000 is set ON when the
counter current value becomes equal to or greater
than the set value.

(4) When the reset signal is set, current value data
address CR000 is set to 0 and output bit address
C0000 is set OFF.

*at the time of startup
* Power-ON
- When program block is changed over
« When program and system definition is changed
+ When program operation is started

Key points

1. If there is no set value, the preceding preset value is
retained.

2. If power is turned OFF while a value is being set,
the counter current value is returned to the set
value.

3. A program without a set value can be checked by
using the program loader in the write mode.

_ gT No set value ("0” must not be set.)

If an erroneous value has been set, the counter instruction must be

deleted and a new counter instruction must be written.

H Notes on counter specifications

Counter types are specified by using instructions.
Counter numbers must not be double-assigned in the
specifications.

Examples of erroneous specifications with double-assigned counter numbers.

CO(_)OO/ Same address
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€0020 different functions
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2. Counter (Up counter) (CT}

Section 3 Instructions

Processor ( EZE5: Applicable}

Program loader

Instruction Counter {Up counter) Description Example
Symbol (D The counter setting
¢ OO Couter address range is 0 to B000O C0000
Count pulse™_ 79999999. — 4 100
Res|et sianal éT SEsE @ Count-up operation is B0001 cT
- >and | R \ carried out until count — | R
“ value reaches €0000 80010
Counter set value 79999999 (max.). L ~
(3 The reset signal must
. .. be given to reset the
Function ® Countt \t/rz:lueg |§n|nc|:me(::1ft::':1 b‘; ¢ count value at the
ngs: € rising edge e coun beginning of this
@ When count value becomes the circutt. Count pulse
same as set value, output signal is B000O - nEninin
issued. 12 3 99 100
Counter output
Reset signal |- C0000
Countpulse |y |
Count value s : ] Reset 80001 [
Output signal | —
Effective identifier
B M K D F AlS T C L i j k [4 m P Q Influence flag
— S V4 E (¢}
| ol NoRNORNONRcRNCHNCENORNORNONNONNORNORNONNONNOR NG,
Timer address for each MICREX-F series
Series Address range No. of addresses Remarks
F30, F50, F50H Co 1o C31 32 Because other counter instructions use the
F60 COto C127 128 same address range, be careful to avoid
F55, F70, F8OH, F120H €0 to C255 256 double-assigning an address.
F70S, F120S, F140S, F150S COto C511 512
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Processor { 3 : Applicable) Program loader

3. Down counter (CD)}

Instruction Down counter Description Example
Symbol 4 (D The counter setting
Setting value rangeisOto 80000 C000
cxra 79999999. o T
Count pulse ™ 100
— 1 4 (@ Count-down opera- 80001 cD
Reset signal | CD DOOO tion is carried out —————— R
| R until count value 0000 - B0010
reaches 0. p (
@ The reset signal must
Function ) The count value is decremented be g|venlt0 reser: the
by one at the rising edge of the count value at the
beginning of this
count pulse. cirouit
@ The output signal is set when the : Count pulse
current value reaches 0. Boooo _ [ [1 [ MnMnnn
12 3 99 100
Reset si Counter output ]
eset signal [ | — r oulp
Count pulse UL
Countvalue | [ ™~ _ Reset B0001 ]
Output signal |
Effective identifier
B| M|K|D F AlS T|C L i j k { | m| P Q Influence flag
- * S 4 E (0]
OOOOOOOOOOOOOOOOO____

* When using P or PE-link, L is also an effective identifier.

Timer address for each MICREX-F series

Series Address range No. of addresses Remarks

Feo Coto C127 128 Because other counter instructions use the
F55, F70, F80OH, F120H COto C255 256 same address range, be careful to avoid
F70S, F120S, F140S, F150S Coto C511 512 double-assigning an address.

3-42



Section 3 Instructions

Processor : applicable) Program loader

3. Up/Down counter (CD)

Instruction Up/down counter [ F4 Description Example
Symbol Counter (1) The counter setting 0000
Up count puise <50 address range is 0 to i 10
+ DOo 79999999. ) B00OT UDCD
Down count pulse | UDCT (2 When C31is used in it S
a — I + F30 or F50H series, or 80002
eset signa C127 is used in F60 ——————1{R
LR series, it is automati- | Coooo Boo11
Counter set value cally registered as a ' {
— built-in high-speed
. )
Function (@ The current value is incremented by one counter. Note that it

at the rising edge of the up-count pulse.
The current value is decremented by one
at the rising edge of down-count pulse.

cannot be used as an Reset
ordinary up/down B0002 1 [ signal
counter. For details on

® When thocurront velue reaches e sel | e sage of buin | 5010 ——fll—h——
hé ue| s set ON ' pu high-speed counter, B0001 s
signalis § : see the User's Manual Z’« o e 10
“Hardware” of each Count
series. value 0
Reset signal [ [ C0000 1
Up count pulse | un e
Down count pulse L
-
Count value ﬂ_/—l
Output signal —L

Effective identifier

B|IM]| K]|D F A|S T C L i ] k ¢l m| P Q Influence flag

EE olololololololololc|olololololo|o St 2LEL®

* When using P or PE-link, L is also an effective idetifier.

Timer address for each MICREX-F series

Series Address range No. of addresses Remarks

F30, F50, F50H CO0to C31 32 If the Up/down counter (UDCT) uses C31, this counter
operates as a build-in high-speed counter in the F30
and F50H Series. *1)

F60 CO0to C127 128 If the Up/down counter (UDCT) uses C127, this
counter operates as a build-in high-speed counter. *1)

F65, F70, F8OH, F120H CO0 to C255 256 *1

F70S, F120S, F140S, F150S COto C511 512 *1

*§ Use care to prevent address duplication because the same address
area is shared with other counter instructions.
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Processor { [ Applicable} Program loader

5. Ring counter (RCT)

Instruction Ring counter Description Example
Symbol ) The counter setting 0000
Count pulse _ range is 0 to B000O A
— 79999999, — b
Reset signal | RCT B0O0O1 RCT
1R —Ar—————R
C0000 B0010
—— — ~
Function (O The current value is incremented
by one at the rising edge of count
signal and the current value is
reset to 0 when the first count
signal is set ON after the counter
is count-up.
(@ When the current value reaches 80000 ___ L1 TN |
the set value, the output signal is
set ON.
Reset signal ] | Count value /—l/_/l
Count signal W W
Count value /V_l/—j C0000 [ | [
Output signal 11
Effective identifier
B| M| K|D F A} S T{C L i i k ¢ | mi P Q Influence flag
— * S V4 E (o]
OOOOOOOOOOOOOOOOO____

* When using P or PE-link, L is also an effective idetifier.

Timer address for each MICREX-F series

Series Address range No. of addresses Remarks

F60 Coto C127 128 Because other counter instructions use the

F55, F70, F80H, F120H COto C255 256 same address range, be careful to avoid
double-assigning an address.

F70S, F120S, F140S, F150S COto C511 512
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3-3-6 Processing during data ON-line change (timer/counter in progress)

Explained in the table below is the operation when the
set value {set value in instruction or set value area) of
timer (TMR) or counter (CNT) undergoing operation is

changed during processor operating (RUN) by
performing ON-line change of the user program or
loader.

State before change

TMR: Counting/CNT: Counting

At count up

Contents of change

Set value > Current
value

Set value < Current value

0 > Current value

On-delay timer
(TON)

Continues counting

Time-up is created and
current value becomes equal
to set value.

Current value is counted by
absolute value. (Becomes
positive value by first counting.)

Time-up status
remains. (Current
value is retained.)

Off-delay timer
{TOF)

Continues counting

Time-up is created and
current value becomes “0

”

Current value is counted by
absolute value. (Becomes
positive value by first counting.)

Monostable timer
(MON}

Continues counting

Time-up is created and
current value becomes “0”.

Current value is counted by
absolute value. (Becomes
positive value by first counting.)

Monostable timer
(Retriggable) (MR)

Continues counting

Time-up is created and
current value becomes “0”.

Current value is counted by
absolute value. (Becomes
positive value by first counting.)

Integrating timer
(TMR)

Continues counting

Time-up is created and
current value becomes equal
to set value. (However, when
count input is OFF, time-up is
not created. Time-up is created
simuitaneously with count
input ON.)

Current value is counted by
absolute value. (Becomes
positive value by first counting.)

Time-up status
remains. (Current
value is retained.)

Counter (CT)

Continues counting
{Counter is count-up
when current value
= set value)

Time-up is created by
subsequent count input, and
current value becomes equal
to set value.

Current value is counted by
absolute value. (Becomes
positive value by first counting.}

Down counter (CD)

Continues counting
(Counter is count-up
when current value
is zero)

Continues counting (Counter
is count-up when current
value is zero.)

Current value is counted by
absolute value. (Becomes
positive value by first counting.)

Up and down
counter (UDCT)

Continues counting
(Counter is count-up
when current value
> set value or
current value < 0)

By subsequent count input,
+1 counting is effected.
Counter is count-up when
counted result is greater than
set value.

Counting is effected by keeping
negative current value.
(Counter is count-up when
counted result is negative.)

Ring counter (RCT)

Continues counting
{Counter is count-up
when current value
= set value)

Returns to current value “0”
at subsequent count value.

Current value is counted by
absolute value. (Becomes
positive value by first counting.)

By subsequent count
input, counting is
effected in the same
way as mentioned on
the left, and time-up is
released unless time-
up status exists.

Remarks:

1. Each set value in the above table indicates value within the set 3.

value area (TS or CS).

2. Contents of changes indicate relations between set values and
current values immediately after changes are completed.

When contents of the set value area are changed while set

values are written in TMR/CNT instructions, set values written

* Power supply OFF — ON
» STOP — RUN

» Program and system definition change during RUN and STOP
» Program block change

in the instructions are loaded into the set value area at the
points of operation listed below.
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3-4 FPL data instructions

3-4-1 Method of expressing data instructions
A data instruction is expressed by an instruction
symbol and operands. This section explains the
expression method by using the line diagram

examples.

(Example)

B Arithmetic operation: Addition

—1 =

+

l

22 - Wd

The following table lists the operands.

Description
Z2 is added to Z1 and the result is stored in Wd.

Instruction symbol

Operand Z indicates a data address or direct data.

1. A data address consists of an identifier (WB, WK or BD)
and a word address. (Examples: WB20, BD5)
2. Direct data is a decimal number, etc. (Example: d350)

L Operand Wd indicates a data address (transfer destination).

Operand Direct number Word Data module Indt_ax Remarks
Decimal Hexadecimal address No. register
number (BCD) number
Zn ) O O Depending on instruction
Ws @] Transfer source
wd O Transfer destination
N, N1 O O Depending on instruction
R O Specification of index register
B Comparison: >
—{ = > 22 - )| Description
When Z1 is larger than Z2, the output signal is set
I | ON,
Instruction symbol
B Logical operation: AND
1 = AND 722 -5 Wd ] Description
The AND of Z1 and Z2 is obtained and the result is
1 . stored in Wd.
Instruction symbol
H Transfer: LBT
F— ws LBT  Wd Z ] Description
I Z words of data are transferred from Ws to Wd.
Instruction symbol
8 File: SEL
F— N :2z sEL wd ] Description
T The data specified by Z in data module N is stored
in Wd.

Instruction symbol




3-4-2 Line diagrams

1. Unconditional execution and conditional execution
The following line diagram expressions are
independently used for the unconditional execution
and conditional execution of operations.

Section 3 Instructions

Operation Line diagram

Remarks

Unconditional execution

—

An operation is executed for each scan.

]

Conditional execution

]

(When this is set ON, an operation is executed.)

Conditional execution should be used to
reduce the scan time.

]

2. With bit output (Example: comparison)

Output coil

Z2

|—H—-—[ 21 >

3. Restrictions on line diagrams
(U The returning numbers 0 to 23 can be used as
operational conditions.

li—{ 21 >

z2

=

(@ Contacts cannot be connected in series.
FH—— 21 + 2 5 wd
—_——

L

Only one contact is allowed.

(® Contacts cannot be connected in parallel.

:|—[Z1+22->Wd ]

L

Only one contact is allowed.

4. How to reduce the number of program steps

P1.1 —nD—O[ WBO MOV  BDO ]
P1.2 |l wWB2 x WB3 — BD1 ]
P1.3 L ]
P1.4 L ]

;|

Countermeasure

Countermeasure -

If the operational condition contact is set ON and 21
is larger than Z2, the output coil is set ON.

=

or

=

This method is used when the operations of multiple
line diagrams are to be executed according to a single
operational condition contact. The same number of
program steps as for conditional contacts can be
reduced. The operation execution time can be also
reduced.

Programming method

If the , and E keys are pressed in that

order when P1.2 is written, an operational condition
contact can be eliminated.
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3.4-3 Data format, operation instruction and operation flag
1. Data format

The data format is decided according to the identifier

and instruction symbol used. The following table lists

the data formats available for the MICREX-F Series.

identifier | B, M, K, D, | WS { WB, WM, WK, WF, | BD, TS, TR,
F,A S T, WA, File, W5, WL, | CS,CR,
c.LQ W21, W22, W23, W9, W25,
W24, W26, W120, | File
w121, W122,

Data format W123, W125

Bit (ON/OFF) signal ﬂ (Each bitis 10r 0.} @)

Unsigned BCD 2-digit

data Dj (00 10 99) O

' o Sign bit
Signed BCD 4-digit n:'___::l (7999 1o 7889) O
data
I—Sign bit
i -digi -79999999
j;g:ged BCD 8-digit W l ‘ | I | l l | [79999999 tO] O-
(BD file)

Signed 16-bit binary I:D]]I[]]]I[m] (8000 to TFFF) O

data (Sl file)

Signed 32-bit binar 80000000 t

Sign YL m [mm; o O

(DI file}
+ The weight of each bit position is as follows.
Example 1: Using the BD area for signed BCD 8-digit data
The range of signed BCD 8-digit data expressed
in this area is -79,999,999 to 79,999,999.
{ BCD 8 digits %
10’ 108 10° 10* 10° 10? 10 10°

Sign —— ~ — — —_—— — :|<——Weightofbit

‘4218421842184218421842184218421
0123456789 1011121314151617 1819202122 23 24252627 282930 31 -~— Bit position

BDOOOO! . . .y el e b b e e
BD0001 0-1-1-1l1-0.0.1l1.0.0.1|1.0.0.1|1.0.0.111.0.0.111.0.0.1l1.0.0.1
7 9 9 9 9 9 9 9
The above figure shows that the sign bit
of BDOO0O1 is 0 (indicating a positive sign)
and that BD00O01 is storing 79,999,999.
BDOOO2{ | . ¢ bbb b e e e e
BDOOO3 | | |, .y 0w b e e L
BD0004 1l1l1|1l1Iolol1l1Iolol1l1lolol1|1lolol1l1lolol1l1lolol1l1lolol1
-7 9 9 9 9 9 9 9

The above figure shows that the sign bit
of BD0004 is 1 (indicating a negative sign)
and that BD0004 is storing —79,999,999.
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Example 2: Using the BD area for binary 32-bit data
The range of binary 32-bit data expressed
in this area is h80000000 to hFFFFFFF.

} 32 bits (Binary) |
Sign . .
} 230 928 928 920 36 975 924 928 972 921 320 219 718 P17 916 16 91 13 12 911 910 93 2B 97 98 35 24 3 7 9T 2P <~—Weight of bit
0123456789 1011121314151617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 ~—Bit position

BD0O0CO
BD0001

]
l 1

ST A NP ET S NS SR E U SR S U SR ST S U UH T N S S
00000000 .0.1.011.0.1.111.1.0.011.1.0.11111.1.011,1.1.1

The above figure shows that BD0001 is
storing data hOOABCDEF.

Reference

The MICREX-F Series facilitates the construction of a hierarchical decentralized control system that includes the
upper-level controller MICREX-E Series and the super minicomputer FACOM-S Series/PANAFACOM-U Series.
Therefore, the MICREX-F Series incorporates an integrated method of bit weight assignment so that low-order

bit positions become high-order digits.

The following table lists the numeric values that can
be expressed in 8-bit, 16-bit and 32-bit areas.

Range of data handled as BCD data Range of data handled as binary data
Decimal 8-bit area 16-bit area 32-bit area Conversion to| 8-bit area 16-bit area 32-bit area
expression decimal data
+2147483647 Max. 7FFFFFFF
Range of Upper limit | +2147483646 JFFFFFFE
positive overflow . .
numbers | 79999999 +79999999 '
+79999998 +79999998 : Upper limit
. : +32768 overflow
: Upper limit +32767 Max. 7FFF
+8000 overflow * 2766 7FF.E
+7999 +7999 : :
+7998 +7998
: o : Upper limit
* | Upper limit +256 |overflow
+100 | overflow +255 |pMax FF
+99 99 +254 ’ FE
+98 98 : :
+1 01 +0001 +00000001 +1 Oi 0001 00000001
0 00 0000 00000000 0 00 0000 00000000
Range of -1 Lower limit -0001 -00000001 21 |Lower limit FFFF FEFFEFFF
negative -2 | overflow ¢ -0002 -00000002 -2 |overflow ¢ FFFE FFFFFFFE
numbers 3 -0003 -00000903 -3 FFFD FFFEFFFD
-7998 -7998
-7999 -7999
-8000 Lower limit -32766 8002
: overflow -32767 i 8001
-32768 Min. 8000
: -32769 Lower limit
overflow ¢
-79999998 -79999998
-79999999 -79999999 :
Lower limit -2147483647 80000001
overflow -2147483648 Min. 80000000
Key point

See item 1 in Section 3-3-7 for details on how to
express negative binary numbers.

3-49




Section 3 Instructions

2. Data formats and executing data instructions

) For an area that can store BCD format data and
binary format data, one of these two data formats
must be specified according to an instruction
symbol when instruction is executed.

@ If the specified data format does not match the
instruction symbol, an operation error occurs.

(3) Arithmetic operations are executed using BCD
8-digit format and the results are stored in Wd
format.

Source {operation data address) Wd (result storage address)
Z1 22 For Wd format of For Wd format of For Wd format of
BCD 2 digits BCD 4 digits BCD 8 digits
BCD 2 digits BCD 2 digits
BCD 2 digits BCD 4 digits
BCD 2 digits BCD 8 digits
BCD 4 digits BCD 4 digits BCD 2 digits BCD 4 digits BCD 8 digits
BCD 4 digits BCD 8 digits
BCD 8 digits BCD 4 digits
BCD 8 digits BCD 8 digits
Example
Z 22 Wd (BCD 4 digits)
T S ot SR
BCD 8 digits * ngu.{shlghmde' BCD 4 digits gf,?g“!{;’_?_’"°’de’ BCD 4 digits
0 0‘ 00 l— These digits are discarded. If an operation

@ Logical operations are executed using 32-bit data.
Only the part of the operation result that matches
the data length of Wd is stored in Wd.

result exceeds the maximum value of Wd,
the maximum value (7999) is stored in Wd
and the overflow flag is set.

High-order bits of an operation result that exceeds
the Wd data length are discarded.

Source (operation data address) Wd (result storage address)
Zn Z2 For Wd 8-bit length For Wd of 16-bit length | For Wd of 32-bit length
8-bit length 8-bit length
8-bit length 16-bit length
8-bit length 32-bit length
16-bit length 16-bit length 8-bit length 16-bit length 32-bit length
16-bit length 32-bit length
32-bit length 16-bit length
32-bit length 32-bit length
Example
Z1(32-bit length) Z2 (16-bit length) Z2 (16-bit length)
123 4ABCD OR§0000 171 11 —>§1234 BBDD
e b * _______________
The 16 high-order bits are These digits are discarded.
considered to contain zeros. .
Z1(16-bit length) Z2(32-bit length)
1234 |ABCD |[AND i 00O O | 1111 -~ | 0000 0101
Z1 (8-bit length) Z2(32-bit length) Zd (16-bit length})
0 0 O o0 |1 2|AND |1 2 3 4 5 6 7 8 ~ 0000 0100
................................. ;
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(® The following table lists the available data formats

for instructions and the related flags.

Section 3 Instructions

Instruction

Data format

BCD

Binary

S: Sign
flag
{FOO4E)

Z: Zero
flag
(FOO4F)

FE: File

empty

(F0047)

FF: File
full
(FO046)

E: Operation
error
(FO041)

0O:Overflow

(F0040)

Arithmetic operation

o

O

o)

o

Comparison

Logical operation

Conversion | BCD

BIN

CHAR

FIG

ASCHl

SEC

TIM

DECO, ENCO
7SEG

BCNT

000 | 1111000

o0CIl 1t 11000

{

(O T I B A O

111011100

Transfer MOV
LMOV
BT
LBT
DT
MOVU, MOVL
PC
SRCH
SW
MSGT
MSGR

000000 | 0000|000 | |11 1000|000

000000 | 0000 (0O | ||| | 100]|0

Q0000000000 | OOOO0O00O00O| 0|0

froltltlolo

File FLCL

SEL

DSEL
FFST
FIFO, FILO
FILE

TABL
DATA, DEND
RFIL

WEFIL

FINF

|O00 | | | 00O |

JOOO | | 1000

1111100112

000 | | |O00QO]|

000} | 10| 00|

Program PROG, PEND
control FMC

FMS, FME
SKIP, SEND
DI

El

JMP, JEND
LOOP, CONT
PUSH, POP
LEA

IADD

Isus

Prrrrrerrrnd

(I I I B I O B A A

o
T 2 T O O A R N R R R R A e e R . I O O O O B B O

O I O IR A

Analog Bias

FiL

Upper limit
Upper and lower limit
Lower limit
INT

DIF

Dead Band
DIVP

MLTP
HOLD

fool 11 itll

P

joo | 1111

FEPrLd

L1

Trigonometric | SIN
function COs
TAN
ASIN
ACOS
ATAN

000000 |0O000000000CO| 00| || 100

000000 [0 | OOOCO0O0O| 0Ol 1100l 11

000000

000000

Lrrrit

000000 |00000000000 | OO00O0 0O | |1

000000 |00000000000

O : Available — : Not available
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Section 3 Instructions

3-4-4 Arithmetic operations
1. Arithmetic operations

« The 11 types of arithmetic operations (having
different functions) are as follows.

(: Available —: Not available

Instruction Abbr. | Symbol Function F30,F50| F60 |FA5, F70, F8OH, F120H,
F50H F70S, F1208, F140S, F150S8
(1) Addition + Z2is added to Z1 and the sum is
Hz + 2z — wd] | stored in Wd. OO0 @)
(2) Subtraction - Z2is subtracted from Z1 and the
|--|:z1 - Z2 — Wd] remainder is stored in Wd. o 10 @]
(3) Multiplication X Z1 is multiplied by Z2 and the
H:Z1 x Z2 — Wd] product is stored in Wd. O 10 O
(4) Division (The + Z1is divided by Z2 and the quotient
remainder is H:Z1 s Z2 — Wd] is stored in Wd. (Omit fractional o110 @)
discarded.) values.)
(5) Division remainder REM Z1is divided by Zz and the
'—[21 REM Zo— Wd] remainder is stored in Wd. — 10 O
(6) Division (rounded to DIVR Z1 is divided by Z2 and the guotient is
the nearest whole H:z1 DIVR Z2— Wd] stored in Wd. {rounding up to nearestf — | O O
number) whole number)
(7) Root (rounded to the /"_ The root of Z is obtained and the
nearest whole H: Z ‘/_ wd ] result is stored in Wd. — | — O
number)
(8) Absolute value ABS The absolute value of Z is obtained
H: Z ABS Wd :| and the result is stored in Wd. — 1 — O
(9) Signinvert +- * | The signs (+/-) are inverted and the
H: Z +- Wd ] result is stored in Wd. — 1 O O
(10} Increment +1 Wd + 1 is stored in Wd.
H < w ] 0|0 O
{(11) Decrement -1 Wd - 1 is stored in Wd.
H: -1 wd ] O 10 O

- Data formats and executing operations
(1) All operations are executed using the signed BCD 8-digit

format regardless of the number of digits of source data.

{2) If the error flag (A0041) is set ON, operation execution is
inhibited. (Example: The source data is not BCD data.)

(3) If the operation result exceeds the capacity of the storage

destination, the maximum capacity of the destination is
stored and the overflow flag (A0040) is set ON.
{4) If the operation result is a negative value, the sign flag

(FOO4E) is set ON.

Example: Error indication and resetting by user program

352

A40 B30
—— (
B31
a >
1 \
BO Reset
——o” —-{ do MOV  WA4 ]

(5) If the operation result is zero, the zero flag (FO04F) is set
ON

(6) The sign flag (FOO4E) and the zero flag (FO04F) are set ON
and OFF for every execution of instructions in a program.

{7) Once the overflow flag (A0040) and the operation error
flag (AD041) are set ON, these flags stay ON until power is
turned OFF or until these flags are reset by the user
program or program loader key operation. Operation
continues, ignoring the ON/OFF states of these flags.

External indication of overflow

External indication of operation error

Reset



The following tables list examples of addition using various
data formats and their results with related explanations.

Section 3 Instructions

—z1 z2 — wD ]
AY ya
\\ y— . e
A\ ya
A ya
\ A
No. | Source (Z1} Source {Z2) Destination {Wd) Sign flag | Zero flag | Overflow| Operation
flag error flag
BCD 4-digit | BCD 8-digit | BCD 4-digit |BCD 8-digit | BCD 4-digit | BCD 8-digit | FOO4E FOO4F A0040 A0041
@ 10123 4567 4690 0 0 0 0
@ (0123 4567 00004690 |0 0 0 0
@ |4000 -7000 -3000 1 0 0 0
@ | 4000 -4000 0 0 1 ] 0
© {4000 7000 7999 0 0 1 0
® |4000 7000 00011000 |0 0 0 0
@ | 3000 12345678 12348678 |0 0 0 0
® 23000000 | 6000 7999 0 0 1 0
® 23000000 | 6000 23006000 |0 0 0 0
@ -12345678 24691356 7999 0 0 1 0
Q) -12345678 24691356 12345678 |0 0 0 0
@ 40000000 40000000 79999999 |0 0 1 0
i3 |AB45 5000 Previous data 0 0 0 1
@ | 123 + 4567 = 4690 Because the result storage area uses BCD 4-digit format, 4690 is stored.
@ | 123 + 4567 = 4690 Because the result storage area uses BCD 8-digit format, 4690 is stored and the four high-order digits
are padded with zeros (00004630).
3@ | 4000 + (-7000) = -3000 Because the result storage area uses BCD 4-digit format, -3000 is stored and the sign flag (FO04E) is
set to indicate a negative value.
@ | 4000 + {-4000) = 0 A result of 0 is stored and the zero flag (FOO4F) is set.
& | 4000+ 7000 = 11000 Because the result storage area uses BCD 4-digit format, its maximum value (7998) is stored and the
overflow flag {A0040) is set.
% | 4000+ 7000 = 11000 Because the result storage area uses BCD 8-digit format, 11000 is stored and the three high-order
digits are padded with zeros (00011000). :
3 | 3000+ 12345678 = 12348678 Because the result storage area uses BCD 8-digit format, 12348678 is stored.
® | 23000000 + 6000 + 23006000 Because the result storage area uses BCD 4-digit format, its maximum value (7998) is stored
and the overflow flag (A0040) is set.
© | 23000000 + 6000 = 23006000 Because the result storage area uses BCD 8-digit format, 23006000 is stored.
0 | (-12345678) + 24691356 = 12345678 Because the result storage area uses BCD 4-digit format, its maximum value (7999} is
stored and the overflow flag (A0040) is set.
@ | (-12345678) + 24691356 = 12345678 Because the result storage area uses BCD 8-digit format, 12345678 is stored.
@ | 40000000 + 40000000 = B0DOO000 Because the result storage area uses BCD 8-digit format, its maximum vatue (79999999)
is stored and the overflow flag (A0040) is set.
@ | AB45 +5000 =7 Because the source (Z1) is a hexadecimal number, the operation is not executed. The result storage area

retains the previous value and the operation error flag (A0041) is set.
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Section 3 Instructions

Processor { : Applicable) Program loader

2. Addition (+)

instruction| Addition | F10 ® o o o Flag
Z1 (8 digits) Z2 (8 digits) wd (8 digits)
Symbol | Unconditional execution - —* - 512
}—{21 + Z2 = Wd ] [FIOIOIOI11213|4| + |0|0|0|0|5|G|718J@|0|0|o|0|619|1|2| 0j0
Conditional execution @
2
- Fl
= Z1 + Z2 ~ Wd ] 21 - Wd ag
- -~ - s|z|E
Function |(1) Z:is added to Z1 and the resultis 4|°|0|0|0|01010J * [4|0|°1010|01m‘:>|719:9|919|9|919J 0jolo
stored in Wd. z z wd

@ In case the result exceeds the data ! ,_,2_ — z
range of Wd (+7999 or £79999999), 7809 7999
the overflow flag is set ON and the 0,0,1,2,3,4,5,6 * = [7.9,9,9] 0jojo
maximum or minimum value is
stored in Wd. ©)

(3 In case Z1 or Zz is not BCD code, 2 2 Wd Flag
the operation error flag is set and L 2 A s|zIlE
the program operation for only 4.5 6.E 00000787 Previous data —|—1
that part is not executed. [4.5,6] + [0,0,0,0,0, 'JJI:LCI;rimmeﬁc operati!)n

@ In F30, F50, F50H, and F60 series,

W (file) cannot be specified for
operand.
Operand and influence flag
walwm wk] wre|wa|ws|we.|Ts| TR| cs | CR | BD | wL w24 |w2s5|w26 %3°‘w125 Bg?,“' wi |wj {wk [wP|wa| d | h [Influence flag
21OOOOOOOOOOOOO“OOOOOOOOOOOO—SZE
ZzOOOOOOOOOOOOO**OOOOOOOOOOOO—ttf
walotlo|lol-lolololo|o|olo|o|do|ofjOo|OjO|O]|OC]|O|O|OC|O|—|~

* The input address of WB cannot be specified for Wd (operation result storage address).
** When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.

3. Subtraction (-)

Processor {

: Applicable)

Program loader

Instruction | Subtraction | F11 . Flag
. Z1 (8 digits) Z2 (8 digits) wd (8 digits)
Symbol Unconditional execution - - s S|ZIE
}——{Z, - 72 - Wd ] 10|0|0|0|4101010| - r0|0101014|0L010J=>mlololololulol 0j1]o0
Conditional execution @
F—{z1-2z2 - wd ] 2, - MTUS W Flsagz
e A A E
Function | () Zzis subtracted from Z1 and the [0,0,0,0,4,0,0,0] - I°10|°|01810|010]':>_|0101010|410|010l 1{040

result is stored in Wd.

@ In case the result exceeds the data
range of Wd (+7999 or +79999999),
the overflow flag is set and the
maximum or minimum value is

Becomes 80004000 by hexadecimal display.

stored in Wd. ® Flag
® In case Z1 or 22 is not BCD code, 4 22 Wd slzlE
the operation error flag is set and -
the program operation for only [40,00] - [ 10F0I ] EreV'o‘_deata#—_l —1=
that part is not executed. No arithmetic operation
@ In F30, F50, F50H, and F60 series,
W (file) cannot be specified for
operand.
Operand and influence flag
we wmM wi | wrlwa|wslwa| Ts | TR | cs | cr | BD | wi [wa2a|wa2s jw2e | W30 wizs [2557 | wi |wij |Wk [WPIWQ| d | h |Influence flag
nlolololololo|lolo|lololo|o|do|lo|o|ojoio|[o|jO0|O0jO[O|O|-Is|Z]|E
zlolololololololo|olo|o|oldlolololo|o|lolo|olo|ojojo|- ||t}
walololol-]olol|lolojolo|ojo|dofo|O0|O|C|O|O|O[O|O0O|O|~-]|—

*  The input address of WB cannot be specified for Wd (operation result storage address).
** When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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Section 3 Instructions

Processor { : Applicable) Program loader

4. Multiplication (X)

Instruction | Multiplication I F12 . . . lag
Z1 (8 digits) Z2 (8 digits) Wd (8 digits)
Symbal | Unconditional execution - - . S|Z|EJO
I—{ 21 x Z2 - Wd ] |0|0|°|0|0121212I X E’L(Jlololoxolho] = |010|0|0|212|210| ofojofo
Conditional execution &
&/
P4 z1x 22 - wd ] Z1 22 Minus wd Flag
- = i A S|Z|EJO
Function ®Z1 ismultiplied by22 andthe —[0I0I013I4I5I617] X &ololol4lolololC>—|7I91919I9I91919] 1 0 0 1
result is stored in Wd. Z1 Z2 wd
@ In case the result exceeds the data —_— —_—— s|z[EjO

— e,
range of Wd (+7999 or +79999999), x =  [7,999] [ofo]e]1

the overfiow flag is set ON and the
maximum or minimum value is

stored in Wd. & Flag
@ In case Z1 is not the BCD code, the 4 22 Wd slzlelo
operation error flag is set and the - —1— —
program operation for only that lo,1,E,8] x IO‘O'O'O'O‘O‘Z'OI:LI F.,:vml.]Sdata l !
part is not executed. 0 arithmetic operation
@ In F30, F50, FS0H, and F60 series,
W (file} cannot be specified for
operand.
Operand and influence flag
wB WK | WF|WA|WS|Wg.| TS | TR | CS | CR | BD | WL [w24 w25 w26 |30 lwizs B2 | wi [wij |wk [we|wal| d | h [influence flag
zjojo|ofo|ojojojo|o|o|o|o|doc|o|ololololo|o|o|lololol-|s|z]|le] o
ZzOOOOOOOOOOOOO"OOOOOOOOOOOO“ttff
wd|O*lOjO|-|O|O|O|Oo|Oo|O|O|Oo|COo|Oo|Oo|o|Oolo|o|olofolo]-]-

* The input address of WB cannot be specified for Wd (operation result storage address).

** When using P or PE-link, WL {including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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Section 3 Instructions

Processor { i Program loader

5. Division (<)

Instruction} Division I F13 . . . lag
Z1 (8 digits) Z2 (8 digits) Wd (8 digits)
Symbol Unconditional execution - * - S|Z|E|O
}——{21 + Z2 - Wd :| 5101010131914101 * [ololololololﬂlilwlololololol7I8J§] ojojojo
Conditional execution
@ Fla
{2+ 22 - wWd ] 71 7 Wd g
— —h— S|Z|E|O
Function ®z‘I is divided byZz, and the _EEEEEEE - Q I719|9|91 0jojof1
quotient is stored in Wd. (Omit
fractional values.)
@ In case the result exceeds the data
range of Wd (7999 or £79999999),
the overflow flag is set ON and the | =
. I - €) FI
maximum or minimum value is z z Wd ag
stored in Wd. P L 22 A s[z[e]o
@ In case the divisor is 0, the [45,6,7] + [0,0000,00F]c>[ Previousdata | [|—[—|1]|—
operation error flag is set and the No arithmetic operation
program operation for only that
part is not executed.
@ In F30, F50, F50H, and F60 series,
W (file) cannot be specified for
operand.
Operand and influence flag
wawm wk | we|wa|ws|{wa| Ts | TR | cs | cr | 8D | wi [waa jwas jwae |30 wis F}g;"' wi |Wj [wk wp|wa| d | h |influence flag
Z1OOOOOOOOOOOOG"OOOOOOOOOOOO-‘ s|z|E]O
ZzOOOOOOOOOOOOO**OOOOOOOOOOOO— S B O N
walololol-|lolo|olo|lolo|ojo|dgojolo|jOo|O|O|O|O|O|O|O|—- |-

* The input address of WB cannot be specified for Wd (operation result storage address).
** When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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ONE-POINT ADVICE Tank-water amount calculation circuit

An example of using multiplication and division is shown below.

1. Instruction
X: multiplication

2. Operation
Amount of water in tank is calculated according to
input value (height) from water level gauge.

3. System diagram

Analog input FTK311A (0 to 10V)

» Example of program and data monitoring with

loader LITE
Feoo11Fedsd 90001080 09803240
G001 F——t—L d 08009093 LELTET) -1 BDé#d@
Fodel1} 1 0003240 #en0a0al
f9d2} [ BD¢wde = d #9961988 --3 BDeEd|
ADDRESS GIN DEC HEX 8Ch
¥ Y Y ¥
ED@9no t o adnizan
BDOddL * 00999993 0000883 ~—
EDR002 ¥ % 00000000 QvPBbLOY
BDAG93 % + 00098990 Q0000499
EDooes i £ 00000009 Dpo0LOBGY
ED6865 ¥ ¥ 20009000 908d0B8R

'. JE—— at address WB0000
H: height 4m
I h: current water level O Och —» 0to 4000
— H ho: lowest water level Om (Conversion data)
t 0 1ch
h
I ; 1 O 2ch
O 3ch
Bottom area: 3m? Digital value
4000
(4m})
2000
{2m)
0 5 10V
4 Program
F54 Bottom area {m?)
d3 x WBO — BDO x height {(mm)
8DO . 41000 — BD1 Water volume s
\ converted tom

Usually, BDO is used to store the result.
But, BD1 is used here for ease of explanation.

—

0003249 =— Multiplication result 3240 (m?-mm)

3 (m3) with m3 conversion
{fraction is discarded).
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Section 3 Instructions

6. Division remainder (REM)

Processor {

: Applicable)

Program loader

Instruction| Division remainder | F20
Symbol | Unconditional execution
- z1REM Z2 - Wd ]
Conditional execution
i+ z1 REM Zz - Wd ]
Function | i Z:is divided by Z2, and the

_ remainder is stored in Wd.
i2' In case the resuit exceeds the data
range of Wd {7999 or £79999899),
the overflow flag is set ON and the
maximum or minimum value is
stored in Wd.

3 In case the divisor is 0, the
operation error flag is set and the
program operation for only that
part is not executed.

7 In F60 series, W (file) cannot be
specified for operand.

&

=)

. Fla
Z1 (8 digits) Z2 (8 digits) Wd (8 digits) S gz 5
[ L IBIOIAIOLOMREM[OiOlololololﬁilC>Iololololololzlil 0 0 0
(2\7
i Fla
Z z2 wd 9
—_— -~ — s|z|E|O
[71°|°1°10|°1°|°lREMR%U.O;1131°.°1°l = 7,9,9,9 o]0 1
Za Z2 wd
0,0,0,0,400,0 REM =  [0000] {1]aolo]o
* z z wd Fla
,_J; A2 A S Z O
[0,8,0,0]ReM[0,0,0,0,0,0,0,0] = [ Previousdata | [—|—[1]|—

No arithmetic operation

Operand and influence flag

we|wM wk | we|walws]ws] 1s [ Tr| cs | cr | BD [wi [w2awas [was [W30 lwis | wi |wj |wk jwP|wa| d | h [Infiuence flag
z|lojololo|olo|lolojo|ojo|ojdfo|o|ojo|o|Oo|Oo|O|O|[O|O|O|[-|Ss|Z|[E|O
ziolo|lo|lo|ololojo|o|lojol|lo|do|o|o|jo|o|o|o|O|0|0[|O0]|O}|~ bt $.00t
wdlo*lo|o|-loio|lo|o|o|o|OojOo|T0O|0O|OC|O|OC{O|O|O{O|O|O|—- |-

* The input address of WB cannot be specified for Wd (operation result storage address).
** When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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Section 3 Instructions

Processor ( : Applicable) Program loader

7. Division (Round to the nearest whole
number) (DIVR}

. Division (Round to the | T
Instruction F14 (> o Fla
nearest whole number) Z1 (8 digits) Z2 (8 digits) Wd (8 digits) J
Symbol Unconditional execution - - * §,2 0
[ DIVR Zz — Wd ] [0,0,0,0,0,0,2,0J0VR[0,0,0,0,0,0,0,3]=>[0,0,0,0,00,1,0] [0]0f0]0
Conditional execution &
(2) F
{2z DIVR Zz -~ Wd ] 71 72 Wd lag
- i x s|z]e|o
Function | (1) Z1is divided by Z2, and the I010|0|31415164HDWR[0|0101014lololol':>|0|°|°10|°|010|9| ojojojo
quotient is stored in Wd. (Round- Minus Z1 72 Minus  Wd
_ ing off to the the whole number) i — l —— S|Z|E|O
2 In case the result exceeds the data — DIVR = —[7,9,99] 1lolol
range of Wd (+7999 or +79999999),
the overflow flag is set and the 5
maximum or minimum value is e 7 Z Wd Flag
stored in Wd. 2 52 A S1ZIE|lO
(3 In case the divisor is 0, the logical 0030lovR[0 0000000 Provious data -
operation error flag is set and the [0.0,3,0]ovR[0,0,0,0,0,0,0,0] = | - it - I
program operation for only that No arithmetic operation
_ part is not executed.
@ In F60 series, W (file) cannot be
specified for operand.
Operand and influence flag
waB|wm wk | wr|wa|ws|wa.l Ts | TR cs | cr | BD | Wi [w2a|wa2s w26 |30 lwizs £ | wi | wj {wk {wp|we| d | h linfluence flag
zn|loio|o|olojojo|o|o|o|o|o|To|o|lo|lojo|o|o|OojOo|(O|O|O|—-|{s|z]|E|O
z|lo|lojo|o|o|o|o|ojo|olo|o|dlolo|ojo|ojojo|ojo|ofOfO|- 4]t [4]H
wdalo*lo|o|-|o|o|lo|lojo|o|o|joldojOojOo|O|O|O|O|O|O|O|O|~-|-

* The input address of WB cannot be specified for Wd (operation result storage address).
** When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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Section 3 Instructions

Processor { Applicabte) Program loader

8. Root(y )
Instruction| Root l F15 Description Example
Symbol | Unconditional execution
Input range:
— zv wd ] BD 0 to 79999999 i+ BDOOOO ¢ BDO0OT ]

Conditional execution (A negative value
causes an operation

}-—“—{ zZ/ Wwd ] error.) BDO000O 12345678 For the data shown
on the left, operation

WB 0 to 7999
result is as follows.

Function | (O The root of Z is obtained and the Output range:

result is stored in Wd. Integers only BD00O

@ In F60 series, W {file) cannot be
specified for operand. /12345678 =3513.6

Operand and influence flag

Wolwmlwicl welwalws|we] Ts | TR | cs | cr | BD | wi [waelw2swas| W30 wizs 22| wi | wj [wk (WP |wa| d | h | influence flag

Zzlolololololo|o|ololofololciojo|o|o|o|ololo|o|O|O0|O|-|S|zlE|O
wao*oo-ooooooooo‘*ofoooooooooo——tt&+

*  The input address of WB cannot be specified for Wd (operation result storage address).
** \When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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9. Absolute value (ABS)

Section 3 Instructions

Processor {

Applicable)

Program loader

%

Instruction| Absolute value | F16 Description Example
Symbol | Unconditional execution
—{ z ABs Wd ] —+—{ BD0000 ABS BDO0001 ]
Conditional execution
——{ z ABS wd ] BD000O For the data shown
on the left, operation
- result is as follows.
Function | (13 The absolute value of Z is stored
in Wd. If Z is the maximum BD0001
negative value, the overflow flag
is set ON and its maximum
positive value is stored as the
operation result.
@ In F60 series, W {(file) cannot be
specified for operand.
Operand and influence flag
WB IWM| WK | WF|WA|{WS|W9.| TS | TR | CS | CR | BD | WL [W24|W25{W26 \{(\;30 W125 E’,(gfr wi |wj [wk|wP|wQ| d | h | Influence flag
zlolololo|lojojolo|olo|o|o|dlo|o|o|0|0|O[0|O|OC|O|O0|O|-|S|Z]E|O
wilo'lolol-lololololo|olo|o|cdlololololo]o]ojolofo|o]-|-[4]$ ]t ]}

*  The input address of WB cannot be specified for Wd (operation result storage address).
*+ When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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Section 3 Instructions

10. Sign invert (+/-)

: Applicable)

Processor {

Program loader

Instruction| Sign invert | F17
Symbol | Unconditional execution
—_{z +- wd ]
Conditional execution
oz +- wd ]
Function | (i) The sign (+/-} of Z is inverted and

the result is stored in Wd.
{2 In F60 series, W (file) cannot be
specified for operand.

X F
Minus 7 (8 digits) Wd (8 digits) sagz
2 [0,0,0,0,0,0,1,0]=>[0,0,0,000,1,0] [0o]0
z Minus wd Flag
— l - S|Z|E
Wlololol“lol010J$—W|0|0|0|4|0101q 11010
Minus Z wd
¢ —_—— S|Z|E
! = [559 [ofo
4 Minus Wd
= {0255 [1lo]o
z Wd Fla
-~ N S|Z|E
010|0|0|010|010|©lolololololololol 0[1]0

Operand and influence flag

walwmlwi] wrlwalws|wse] s | Tr [ cs | cr | BD | wi fw2alwz2s|w2e|W30 lwizs 287 wi | wj {wk [wP|wa| d | h | Influence flag
zlololololo|olololo|o|o]o|oo|o|o|[Oo]lOjO|O|O|O|O]|O -|Ss|zZ}|E
wdlololol-lolojolololo|olo|dlo|o|o|o|olojOo]Oo|OjO|O|- |~ # K

*  The input address of WB cannot be specified for Wd (operation result storage address).
** When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.




11. Increment (+1)

Section 3 Instructions

Processor ( [ZZZ]: Applicable)

Program loader

i F18 D
Instruction| Increment l 1 Wd Wd Flag
Symbol | Unconditional execution —_— siz|E
[ a1 wd ] w1 = [0,0,0,0,0,1,00] [o[o]o]o
'S H I3
Conditional execution )] Wd Wd Flag
B +1 wd ] —_— —_— slzlelo
+1 = [7|9|9|919191919] 0j0 1
Function | ) One is added to Wd and the result |Minus  Wd Minus Wd
is stored in Wd. } —— [ ——— S{ZlE|O
(@ In case the result exceeds the data | — +1 = — 1j0fo0jo
range of Wd (+7999 or +79999999), - ———
the overflow flag is set ON, and Becomes 80000199 by
the maximum or minimum value hexadecimal display.
is stored in Wd.
(3 When a differential instruction is
not used as a conditional contact,
the instruction is executed per
each scan.
@ In F30, F50, F50H, and F60 series,
W (file) cannot be specified for
operand.
Operand and influence flag
ws |[wm{wik | wr|wa|ws|wa. | Ts | TR| cs | cr | BD | wi [wa2e|wa2s|w2e| W30 wias 28 wi | wj [wk |wp [wa| d | h | Influence flag
wiioflolo|-|o|o|o|o|o|ojolo|dlo|oio]ojojo|olo|o|o|o|-|-]|s|z]|E|oO
BEKAREE

*

Timer circuit example using increment instruction
Increment instruction can be used in place of timer
instruction.

(where time base is 15.)

80

k

F54

{1s block)

qF
1f

BDO

M10

d3600

BDO ]

(Operation)
While B0 is ON, counting continues. M10 is set ON
after 3600 seconds (1 hour) elapses.

The input address of WB cannot be specified for Wd (operation result storage address).
** When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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12. Decrement (-1)

Processor (

: Applicable)

Program loader

Instruction] Decrement \ F19 @D
Wwd
Symbol | Unconditional execution S —
e ]
Conditional execution @
= wd
= -1 wd ] —
Function | (¥ One is subtracted from Wd and wd
— e,

the result is stored in Wd.

2 In case the result exceeds the data
range of Wd {-7999 or -79999999),
the overflow flag is set ON, and
the maximum or minimum value

Wd Flag
—_— s|z{E|O
© [ 1 1 1 1 1 lgl7l O 0 0 0
Fi
wd a9
—_— s|z|elo
= [0 [of1]o]o
Minus Wd
—— Stz
= =[0,0,0,1] 1]oe]o0
-— /=

Becomes 8001 by hexadecimal display.

is stored in Wd. ©) Wd Wd
(3> When a differential instruction is —— —_— S|{Z}E|O
not used as a conditional contact, 0,0,0,0080,0 -1 => {0,0,0,0,0,7,99 ojojfojo
the instruction is executed per L+ 1 is subtracted per each scan
each scan. ’
@ In F30, F50, F50H, and F60 series,
W (file} cannot be specified for
operand.
Operand and influence flag
wawm|wk | wr|wa|ws {we.| s | TR| cs | cr | BD | wi [wase|wasiwze| W30 wizs boar wi [ wi |wi |[wp|wa| d | h | Influence flag
WdO'OO—OOOOOOOOO"OOOOOOOOOOO—— s|zle| O
HEI KRR
* The input address of WB cannot be specified for Wd (operation result storage address).

** When using P or PE-link, WL (including
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3-4-5 Comparison
1. Comparison

+ The seven types of comparison instructions (having

Section 3 Instructions

instruction is not supported by F30, F50, F50H, and

different functions) are as follows. (File comparison F60 series.)
Instruction Symbol Function
(1} Comparison (>) Z2 is subtracted from Z». If the result is a positive
> D2 ]—( )——I number, the coil is set ON.
(2) Comparison =) Zais subtracted from Zs. If the result is a positive

H H

number or zero, the coil is set ON.

(3} Comparison
Z2

H

Z2 is subtracted from Z1. If the result is zero, the coil
is set ON.

(4) Comparison ()
Z3 # 22

H A

Z2 is subtracted from Zs. If the result is a nonzero
value, the coil is set ON.

{56) Comparison (<)

H

Z2is subtracted from Z1. if the result is a negative
number, the coil is set ON.

(6) Comparison {<)

S v o N e

H H

Z2is subtracted from Z». If the result is a negative
number or zero, the coil is set ON.

{7} File comparison (REF)

HWS1 REFWsz: Z: N]—( )—

The Z words at data address Ws1 are compared
with those at data address Wso. If condition N is
satisfied, the coil is set ON.

« Data formats and executing comparison
instructions

(M A hexadecimal direct value (h(zJT ) cannot be
accepted as source data.

(2 Comparison instructions have no affect on flag
relays (overflow flag, sign flag and zero flag).

(3) Comparison between positive numbers {The
most-significant bits are 0.}
For execution, the data having the greater
absolute value is handled as the larger data
value.

Example: 7FFF > 00FF

(@ Comparison between negative numbers (the
most-significant bits are 1.)
Because BCD data is the main object of this
instruction, it is assumed that 80000000 is the
largest value and FFFFFFFF is the smallest value
used for execution.

Example: 8001 > FFFF

Note:
The comparison result using BCD data is reversed in
the comparison result using converted decimal data.

(& Comparison between a positive number and
negative number
Comparison is executed, assuming that the positive
number is larger than the negative number.

Data format and range Converted
decimal
8-bit area | 16-bit area | 32-bit area | value

JFFFFFFF | 2147483647
JFFFFFFE | 2147483646
Larger 00008000 32768
7FFF | ODOO7FFF 32767
7FFE | 00007FFE 32766

Range of : : :

positive : : :

numbers : : :
0100 | 00000100 256
FF OOFF | O00000FF 255
FE O00FE | OCOOOQOFE 254
Smaller : : : :
01 0001 { 00000001 :
00 |- 0000 | 00000000 0
80000000 |-2147483648
T 80000001 -2147483647

Larger : :
FFFF7FFF -32769

Range of

negative 8000 | FFFF8000 -32768
numbers 8001 | FFFF8001 -32767
Smaller| : : :
FFFE | FFFFFFFE -2
FFFF | FFFFFFFF -1
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Section 3 Instructions

The following table lists the results of comparisons

between various data formats.

B20
21 > Z2
B21
Z1 = 22
B22
V4l < Z2
Source (Z1) Source (Z2) B20 B21 B22
16-bit area 32-bit area 16-bit area 32-bit area ~ H ~ H ~ H
@ | 0007 0003 OFF OFF
@ | 0007 008F OFF OFF
® | 00FF 00FF OFF OFF
@ | 8001 F999 OFF OFF
® | 8000 FFFF OFF OFF
® TFFFFFFF FFFFFFFF OFF OFF
@ 79999999 F9999999 OFF OFF

« Explanation

Because 0007 is larger than 0003, B20 is set ON.

Because 0007 is smaller than 008F, B22 is set ON.

Because OOFF is equivalent to 00FF, B21 is set ON.

Negative numbers are compared. Because 8001 is considered larger than F999, B20 is set ON.

Negative numbers are compared. Because 8000 is considered larger than FFFF, B20 is set ON.

7FFFFFFF is a positive number and FFFFFFFF is a negative number. Because 7FFFFFFF is larger than FFFFFFFF, B20 is set ON.

Qle|v|®e|ele

79999999 is a positive number and F9999999 is a negative number. Because 79999999 is larger than F9999999, B20 is set ON.

W Output relay folowing comparison instruction
Identifiers which can be used for output relays placed
after comparison instructions are as follows.

identifier B|M|KID|[FIA|[S|[T|[C]i jik I {m]|P|Q
Availability| Ol O | O | —| — —|—=[—=0|0|O|—|—|0O]|O
O : Available — :Not available

When P or PE-link is used, L can also be used.
*: B is not usable for input address.
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B The operation of the output coil of comparison
instruction and operation setting switch (F70S,
F120S, F140S, and F150S only)

+ Operation setting switch

The operation setting switch on the processor module
front determines the operation of the output coil of
comparison instructions as follows:

SW1 setting

This switch is used to set the coil operation when the
conditional contact is OFF in the comparison
instruction with contact and coil.

If the conditional contact is set OFF in the above status,

the following status results.

Conditional contact

Section 3 Instructions

] -— swi
[]+— sw2

F4 Z2

SwWi1

Instruction

Output coil status

OFF (new mode) —— z > = = ) OFF

ON (conventional mode) — I—[ 2 > 22 Preceding value is held.
SW2 setting
This switch is used to set the operation of comparison

instructions “+0” and “-0.”

SWi1 Instruction OQutput coil status

OFF (new mode) —A— d = -0 J—{ ) Mismatch

ON (conventional mode) — |—{ do = _do Match

Notes: 1.

In the F30 to F120H Series processors, and comparison

instructions operate in conventional mode. In the F70S, and
F120S to F150S Series processors, comparison instructions

operate in new mode.

2. Both SW1 and SW2 are factory-set to ON (Conventional
mode).
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Section 3 Instructions

Program loader

Processor : Applicable)

2. Comparison >, a

Instruction| Comparison >, z | F30, F31 (D Comparison between positive numbers
Symbol | Unconditional execution  Output relay 21 (4 digits) Z2 (8 digits)
=1 Z‘(:)Z2 O 6.6,6,6) > [0,0,005555=> —4 M
ON
Conditional execution Output relay Z 2

I—'“-—[ Z1(> Z2 H b [010|01016|6|6|6J > l0|01010|71F1Fjﬂ‘:> — H
2) OFF

- R 2 Comparison between negative numbers
Function | () The comparison between Z1 and D Comparis t egative be
Z2is carried out, and the result is Z1 Z
output to the output relay as I—————I
follows. 8.0,0,0,F F FF| > [FFFF = —(OFF)—I
Condition is satisfied:

Output relay is turned ON.

(3 Comparison between a positive number and negative number

Condition is not satisfied: Z1 Z2
Output relay is turned OFF. *
@ The highest order bit is used as a [8,9,ABCDEF|> [0,1,2345A8 > —{
sign, and all others are compared 4 } OFF
as bit data. Negative number Positive number

3 In F30, F50, F50H, and F60 series,
W {file) cannot be specified for
operand.

Operand and influence flag
welwmiwk lwelwalws we] s | TR [ cs | cr | BD |wi |wae|was jwas| W30 lwios [0 wi | wj |wk |wP{wa| d | h | influence flag

#nlololololo|lolololololojo|diojo|o|ojo|Oo|O|O(O|OOlO|-|S|Z]E|O
~lolololololo|lololo|lo|o|o|dlo|o|ololojojolo]ojojo|O|-|-|-|¢t]~-

*  The input address of WB cannot be specified for Wd (operation result storage address).
** When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.

Processor ( i Program loader

3. Comparison =, #

Instruction] Comparison =, # l F32, F35 (D Comparison between positive numbers
Symbol | Unconditional execution ~ Output relay Z: {4 digits) Z2 (8 digits)
—t Z‘;)Z2 A (6,6,6,6] > [0,0,0,05555/=> — M
Conditional execution Output relay Z Z oN

l—“—{ Zv = 22 H — [ololololslslﬁlsl > W01010|7|7|717]© —{ H
(=) OFF

(2) Comparison between negative numbers

Function | ) The comparison between Z1 and 71 72
Z2 is carried out, and the resulit is —_— P S
output to the output relay as [9;A151C|D|E|F|Fl = [3|°.°|0|°|213Jﬂ = — )__.I
follows. OFF

Condition is satisfied:
Output relay is turned ON.
Condition is not satisfied: Z1 Z2
Output relay is turned OFF.
2 The highest order bitis used as a [2'3'AIB] = [FLFFFFF PR — )—I
sign, and all others are compared 4 ) OFF
. as bit data. ] Positive number  Negative number
3 In F30, F50, F50H, and F€0 series,
W (file) cannot be specified for
operand.

(3) Comparison between a positive number and negative number

Operand and influence flag

welwmlwil welwalws|we] s | TR| cs | cr | D |wi [waalwas jwas W30 wizs 82| wi | wj |wk {wp{wa| d | h | Influence flag

nlololololololo|o|o|o|o|o|0lo|o|O0|O|O|O|O|O|O|OIO|O|"|S}|Z|E|O
ZzOOOOOOOOOOOOO“OOOOOOOOOOOO’——Q—

*  The input address of WB cannot be specified for Wd (operation result storage address).
** When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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4. Comparison <,

1

Section 3 Instructions

Processor {

Applicable) Program loader

Instruction| Comparison <, i F34, F33 (1) Comparison between positive numbers
Symbol | Unconditional execution Output relay Z1 (4 digits) Z2{8 TgltS)
—] Z1(<‘)Zz = 15555|<oooo7555¢>—| H
= Z2 ON
Conditional execution Output relay 2 -
}—H———{ Zv < 22 |0|0|01016|616161 < IOIOIOIOISIBICIDIQ _( H
(=) OFF
3 . .
Function | O The comparison between Z1 and @ Comparison between negative numbers

Z2is carried out, and the result is
output to the output relay as
follows.
Condition is satisfied:

Output relay is turned ON.
Condition is not satisfied:

Output relay is turned OFF.

(2) The highest order bit is used as a

Z1

Z2

P e
IﬁlCIDIEIFIFlFI < lFlElchlalAlmEb _( H
OFF

(3 Comparison between a positive number and negative number
Z1 Z2

[1|2|3|4|515|7|8| < mlBlcnnnelFloJ‘:b _(

sign, and all others are compared 4 4 OFF
as bit data. Positive number  Negative number
(@ In F30, F50, F50H, and F60 series,

W (file) cannot be specified for

operand.
Operand and influence flag

walwmlwk | welwalwslwe] 1s [ Tr] cs [ cr | BD | wi [waa|was {wae| 130 lwios B wi | wj |wk jwp [wa| d | h | Influence flag

niololo|lolo|loiolo|olo|ojo|dlo|jo|o|ojO|O|O|OC|O[OC|OfO|-|S|Z|E|O
zlolololololo|lo|olo|ololo|do|o|o|olojojofOo|Oo|O0lOojO|- [ -1~ Y| -

* The input address of WB cannot be specified for Wd (operation result storage address).
** When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123}is also usable.
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ONE-POINT ADVICE Analog input voltage comparison circuit

An example of using comparison instructions (<=, =>) is shown below.

Fode1|Feo54
2901 F—t—1L WBodee
poeet|
0902}

ADDRESS

Boee
Baol
boa2
Beas
Roe4
Bed3

Output capsule

(0 to 10V) at address WB0000 at address WB0004

00001012

| eep01012
[ wbedee

BIN

LA B A
000100000001001¢
7000¢06000000000
2000000000000000
2800200¢20000000

8000009000000000

~

» Example of monitoring with loader LITE

Comparison

0 -————U—— "Too low" lamp
1 d

2 —l———:Q-— *Too high" lamp

d 96000159

d 00060940

DEC

2000004114
0090004000
0600000600
3840000009
2000016384
9040600099

HEX

00001012
49938090
00600000
#0000069
20004000
20600000

F

Digital value
4000

960
160

0.4 24 v

Too low Too hight

B40

“Too low"
B41 .
"Too high"

1. Instruction
<=, >=
2. Operation
When input voltage from the sensor is below
0.4V, the “Too low” lamp is lit, and when the
voltage is above 2.4V, the “Too high” lamp is lit.
3. System diagram
Analog input FTK311A
Sensor 00ch
01ch
O2ch
03ch
4. Program
F54
wWBO0 ‘ <= d160
WBO >= dg60

E0040 |
K
BooAtl |
H

BCD

060016124 B41 (“Too high” indication) is set ON because
#000009¢ input data 1012 is larger than 960.

20000066

92000300

200040609

90000200

3-70




5. File comparison (REF)

Section 3 Instructions

Processor { EE21: Applicable) Program loader

Instruction| File comparison | F36 Description Example
Symbol a) Conditi ; s BOO1E BO11F
-7  Conditions N is specified
i W REFWsz:2;N - 1 )] by using S —i—{ BD0000 REF BD0010 : d5: 0}—( )]
WSs1: First address of comparison data 1 . b .
Ws2: First address of comparison data 2 N (Condition) Nur(r)1 er Condition
Z:  Number of words to be compared > -~ 1
N: Condition (<, >,,2, =, #) f - 2 BDO0000 | 128000 | > BD0010 1000
- < -~ 3 BD0001 5012 | > BD0OOM -4096
Function | () The Z words beginning at address s - 4 BDO002 | 11900 | > BDOO12 | 10010
Ws1 are compared with those £ - 5
beginning at address Wsz. If the BD0003 128 | > BDOO013 127
result of each comparison satisfies @ If Z is specified by BD0004 1112 | > BD0014 1111

the condition, the output relay is

using a word address,

set ON. an operation error Five words of BDO00O to BD0004 are compared
occurs and the with five words of BD0010 to BD0014 for the ">*
Ws Ws2 comparison is not condition.
executed except for In this example, the condition is satisfied and relay
BCD code. BO11F is set ON.
Comparison
Operand and influence flag
we |wmlwk | wr|walws]we | 15| Tr| cs | cr | BD | Wi [waa|was|wa2s| /30 |wizs 22| wi | wij |wk [wp(wa| d | h | Influence flag
wsiitolololol|lojololojo|ojo|o|d oo |o|O|O|O|OC|O|O|O|O|-|-|S|{Z|E]|O
we2l0olololololo|lo|lo|o|o|olo|do|o|o|ololojolo|ocjoilOo|—[~-|-|-]*%]|"
ziololo|lo|olo|olo|lo|o|lo|loldMolo|Oo|O|O|O|O|O|O[O|0|O|O

* The input address of WB cannot be specified for Wd (operation result storage address).
** When using P or PE-link, WL tincluding W21, W22, W23, W120, W121, W122, and W123} is also usable.

- Example of monitoring file comparison

RDDRESS
H930.

Wogoe
Weeel
Woeo?
nodH3
Woadd
LLITH

DEC
---------------- 6960275774
4042020479
6090071936
0009990294
fooaea4379
#000061209

0060000100141600
eobioaoleeoteals
3906900088000904¢

ADORESS

wedl,
#2060
LELLH
Waoda2
9493
Wooed
N9943

BIN

LA S S |
0201000060090009
gisdeoealealalle
226100006¢910000
ddnoodaieateniil
dedesadiowelgeo!
$999006009060000

GEC

0200084096
6899616534
9009094112
©849899295
0000000273
#009600004

ADDRESS BIN

LA SR
2006090009000001
#890996909666000

DEC
¥

Bo#2
LLEM

$90a000001
9829990900

HEX

600126864
#9085012
one119¢e
40000129
eo0e1112
00000999

HEX

20091009
99404874
29001910
doee0t2?
2900vd11]
#0099409

HEX

daonded!
09030999

BCD

06d12800 12800 > 1000
#0005012
oweliioee
08006128
99081112
29000000

5012 > 4096

11900 > 1010

128 > 127

BED

20001099
20094895
00001010
600698127
09080111
20800000

Four words of W30.0 to W30.3 are compared with four
words of W31.0 to W31.3 for the “>" condition. Because
the result satisfies the condition, coil BOO2F is set ON.

BCD

0060001
90006008
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3-4-6 Logical operations
1. Logical operations

« The nine types of logical operations (having different functions) are as follows. O Available —: Not availabe

Instruction Abbr. | Symbol Function F30,F50, | F55, F70, F8OH, F120H
F50H, F60 | F70S, F1208, F140S, F150S

The logical product of Z1 and Z2 is obtained O O
and the result is stored in Wd.

(1) Logical AND HZ’ AND

product Zz — Wd ]

The logical add of Z1and Z2 is obtained and

(2) Logical add | OR
H:Z‘ OR the result is stored in Wd.

Z: — Wd |

The exclusive OR of Z1 and Z2 is obtained

{3) Exclusive EOR
HZ1 EOR and the result is stored in Wd.

OR

(4) Invert INV The logic of each bit of Z is inverted (01,
HZ INV wd ] 1—0) and the result is stored in Wd.

(5) Shiftright | SRL . The contents of Ws are shifted right by Z bits
logical HWS SARL Wd : Z ] and are stored in Wd.

7 — wd |

o O O Of O

{6} Shift left SLL
logical H:Ws St

(7) Set bit SBIT

] The contents of Ws are shifted left by Z bits
and are stored in Wd.

] The Zth bit of Ws is set to 1 and is stored in —
wd.

] The Zth bit of Ws is set to 0 and is stored in —
Wwd.

{9) Test bit TBIT The Zth bit of Ws is checked; if the data is 1, —
H:WS Tz K )—I the output relay is ON, if 0, it is OFF.

wd: Z

Hws sBIT wd : z

(8) Reset bit RBIT
Hws Reir wa : z

Ol O O] O O O O] O

» Data formats and executing operations (@ if two data items have different lengths, the high-order
@ Logical operations are executed on a bit-to-bit bits of the shorter data are automatically padded with
basis. zeros to make the two lengths the same.

Example: Obtaining the logical AND of 16-bit data (A295) and 32-bit data (B723FECS)
« The 16 high-order bits are padded with zeros to make a 32-bit data.

A 2 9 5
—t N S

16-bitdata [1,0,1, 0,1]
012 E F ‘
0 0 0 A 2 9 5
e e e N N s s
32-bit data [0,0,0.0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,1,0,0,0,1,0,1,0,0,1,01,0,71
012345678 9101121314151617 1819202122 23 24 25 26 27 28 29 30 31
«» The logical AND is obtained.
0 0 0 0 A 2 9 5
e " e e N N NS s
'0,0,0,0,0,0,0,010,0,0,0,0,0,0,0,1,0,1,0,0,0,1,0‘1,0,0,1,0,1,0,1]
AND 3 7 2 3 F E C 8
A P e P N N s
[fo1,101,1,1,00,1,00.0.1,1,1,1,1,1,1,1,1,0,1,1,0,0,1,0,0,0]
The logical AND of each bit
Result " is obtagi’ned.

[0.0.0.0.0.010.0.0.010.0.0.0.0.0.1.0.110.0.0L110.1.0.0.0.°1°.°.°J
—_— e e Y Y Y Y Y~
0 0 0 0 A 2 8 0

@ If the most-significant bit of the result is 1, the sign @ If all bits of the result are 0, the zero flag (FO04F) is
flag (FOOA4E) is set. set.

B Output relay for the test bit instruction
Identifiers usable for the output relay subsequent to the test identifier L can also be used. The operation of output relay
bit instruction are as follows. When P or PE-link is used, depends on the operation setting switch {page 3-66).

0,0,0,10,1,00,1,0,1
3456789ABCD

oo

1

Identifier B| M| KI|D F Al S T]|C i j k ¢ m| P O : Availab
: Available
Availability o lo|o|-|-|O|—-|—-|-10]0O O|-[-]0]0 — : Not available

* B is not usable for input address.
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2. Logical product (AND)

Section 3 Instructions

Processor ( Program loader

: Applicable}

Instruction| AND F50 @ |
l Z Z2 wd Flag
Symbol | Unconditional execution ~ ~ - slz]|ejo
HZ1 AND ZZ"Wd] [0|010101415|6|7]ANDF1 11 |h|F|Fl':>[0|0|010101016L7J o0 |—|—
Conditiona!l execution %
2
Z Z2+~W
. —+—{z1 AND 22 d] - 2, Wd Flag
Function |{ Logical product of Z1and Z2 is ~ - - S|Z|E|O
\e,\);gcuted,andtheresultisstored in [0,0,0,0,0,0,0,0]aNp[0,0,0,0,6,9,9,9] > [0,0,0,0,00,00] [of1]—]|—
i - z z wd
Logic for each bit becomes as 1 2 slzlelo
tinputi A S )—o0UT (Output AND = [8000] []o]—]|=
A B [OoUT
0 oo 3)
0 10 & 7 2 Wwd Flag
1|0 |o 4 2 " s[z]e]o
: : : MANDROIFIFIFIFIFlﬂE>|6|0I0|01415I617| 0 0l—|—
@ In F30, F50, F50H, and F60 series, W
{file) cannot be specified as
operand.
Operand and influence flag
wB wk| welwalws|wse]| s | TR | cs [ cr | BD | wi [waajwazs |wae | W30 wis | wi |wj {Wk [WP|WQ| d | h |influence flag
z1OOOOOOOOOOOOO"OOOOOOOOOOOOOSZEo
ZzOOOOOOOOOOOOO“OOOOOOOOOOOOOttf—-
wilololol-]olo|lolololololo|cfo|o|O0]|O|O0|O|O|O|O|OJO |~ |-

*

The input address of WB cannot
** When using P or PE-link, WL {inc|

3. Logical add (OR)

be specified for Wd (operation result storage address).
luding W21, W22, W23, W120, W121, W122, and W123) is also usable.

Processor (

Program loader

Instruction| OR F51 O)
| z 2 wd Flag
Symbol Unconditional execution ~ - - S|Z|E|O
I—«I Z1 OR Z2 -»Wd] ITIOIOIOI1I2101M OR Wolololonol%ﬂ@[0|0|010|1121341] 0{0]|—|—
Conditional execution
@
21 OR Zz —Wd
: i ] Z 22 Wd Flag
Function | (D) Logical product of Z1 and Zz is - - - S|Z|E|O
executed, and the result is stored in [0,00,2,3456]0R [8,0,0,0,2000]c=>[8,00234,56] 10|—|—
Wd.
; H Z1 Z2 Wd
If.;)llg;::”;or each bit becomes as slzlelo
or  [2,0,00] 3,4,5,6] —|=
{Input) Agj:)—OOUT (Output) = d 010
B
A B {OUT 0
0 L . . . Flag
0 1 1 Z+ {(Hexadecimal) Z2 (Hexadecimal) Wd (Hexadecimal)
1 0 1 ——— A A S|Z|E|O
R [0,F,0,F] o [0,0,0,2,3,4,5,6]=>[0,0,0,2,3 F5F [o]o]—|-
@ In F30, F50, F50H, and FB0 series, W
{file) cannot be specified as
operand.

Operand and influence flag

welwml wel wrlwalws|we| 7s | TR cs | cr | BD | wi twaajwas wae |30 wizs [ | wi |wij [Wk |WP{WQ| d | h |Influence flag
Z1OOOOOOOOOOOOG*OOOOOOOOOOOOOSZEO
lololololololololololololdo]ololo|ololojololojojolo|t|t[t]-
WdO'OO—OOOOOOOOO"OOOOOOOOOOO——

*

The input address of WB ¢
** When using P or PE-link, W

annot be specified for Wd (operation result storage address).
L (including W21, W22, W23, W120, W121, W122, and W123}is also usable.
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ONE-POINT ADVICE Data masking circuit

An example of using AND is shown below.

1. Instruction
AND

2. Operation
When there are inputs from both digital switch
and pushbutton, only the data from digital switch
is acquired.

3. System diagram

Selector switch Input at address WB0000

0
!:1
2

Digital switch m@ 3
4

L.

Selector switch  Digital switch input

The AND instruction serves as a data filter
as shown in the diagram at left. Namely, by
OFFF ANDing the '0's at the unnecessary bit
positions, the result becomes '0'.

= This is called masking.
l = Be careful about digit position
1: (102), 2: (10") and 3: (10%)

4. Program
— « The logical AND of data at
WEO AND h OFFF WMo : addresses WB0000 and hOFFF
is obtained and the result is
stored in WMO.

» Example of monitoring with loader LITE
(D Program monitoring

pPeoel| 00001123 90009123 |
0801 ——-—1L WD00ad AND  h OFFF --1 KNdB49 1 1

(2 Data monitoring

ADDRESS BIN DEC HEX BCD
Y v v v
Bosd  00R1000100100911 60B0BEA3RT7 000W112] @9001123 <*— " The MSB 1 of 1123 is masked
Bae1  2990030000000000 0000NERALR 60ARI A0AGAAEE and output as 123.

§092  0A0NG0000000000 0000000000 0A0ORREY 000EDREE
B30T 930000000000000¢ 9900000000 00090080 03804304 ’
Hoad  Qpa00GO1001600]114 DOOA090291 00010123 GMERH12]
He@l  9903000000000000 0092000600 000RG4N) 0040GGRE
NO@Z  GdO96000HDERNEE 0000DROIND 0VOWOLEY B00000HY
NAGT  0000000000000000 0000000099 79000000 00004000
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Section 3 Instructions

Processor { : Applicable) Program loader

4. Exclusive OR (EOR)

Instruction| Exclusive OR ] F52
Symbol Unconditional execution )
}———{21 EOR Z2 —»Wd] Z1 side [01011111111|0|0|11110|0|0|0|0|0] " doci I
Conditional execution 3 c c 0  —~— hexadecima

t—+—{Z1 EOR Z2 - Wd ]

Function | Logical product of Z1 and 22 is Z2side [0,0,0,0,1,1,1,1,0,0,0,0,1,1,1,1]
%gcuted, and the result is stored in 0 F' 0' F' «— Hexadecimal
Logic for each bit becomes as { EOR Flag
foll . s|{z|e|o
ollows .
A WdSIdelolol1|1lolol1l1l1|1IOIDI1I1I111I 0 0_—
(input) Bg:D——OOUT {Output} - - Y -
3 3 C F -— Hexadecimal
A B |OUT
0 0 0
0 1 1
1 0 1
1 1 0

@ In F30, F50, F50H, and F60 series, W
{file) cannot be specified as
operand.

Operand and influence flag

WBiWM WK | WF{WAIWS|WI.I TS | TR | CS{ CR | BD | WL [W24|W25|W26 \‘IgSO W125&n' Wi |Wj |Wk jwP(wQ| d h linfluence flag
z|lololo|o|lolo|o|o|o|lo|ojo|c|lolo|o|o|ololo|o|o|o|o]|o|o|s]|z]|E]o
z|lo|lojolo|o|o|lo|o|ojo|olo|dlo|ojolo|o|o|o|oflo|o|ofo]o|d]|tit]-
wdlololol-]olo]o]olololofo|cdlo|o|olo|olo]o|o]lo|o]lo}-]-

*

The input address of WB cannot be specified for Wd (operation result storage address).
** When using P or PE-fink, WL (including W21, W22, W23, W120, W121, W122, and W123} is also usable.

Processor { J: Applicable) Program loader

5. Invert {INV)

Instruction| Invert I F53 () Inverseion of 16 bit data

Symbol Unconditional execution
—{ z N wd ] [0,1,0,1,1,1,0,1,0,1,1,0,1,0,1,0]
Conditional execution 4 Invert slzlElo
H— z INv wd ] [1,0,1,0,0,0,1,0,1,0,0,1,0,1,0,1]

o
|
|

Function | () The logic for each bit in the word is
inverted (0—1 and 1-0), and the {2 Inverseion of 32 bit data
result is stored in Wd.

(Input} A O—DO—OOUT {Output) |1lol1|0|1|0|1|0|1|DI1I0|11011|011|0|1|0|1|0|1|0|1|0|110|1|0|1|0]

A |out 4 Invert Flag

1 0 S|{Z|E|O
0 1 [°]1lol1lol1lol1|0|1lol1lol110|110|110|1|01110111011|0|1|0111011J 0|0

2 In F30, F50, F50H, and F60 series, W
{file) cannot be specified as operand.

Operand and influence flag

wa|wm wk | wr|wa|ws|we | Ts | TR | cs | cr | BD | wi waa|w2s [w2s W30 wizs P&™ [ wi [wj |wik [wp|wal d | h [influence flag

zlolo|lololo|olo|olo|lo|o|o|dlo|o|o|olo|o|lojoio|jo|lo|o|Ols|z|E|oO
wdlololol-lolololo|olo]o|lo|dolololojolo|lo|ojo|ojoi~|~-|$]4]t ]~

*  The input address of WB cannot be specified for Wd (operation result storage address).
** When using P or PE-link, WL {including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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Section 3 Instructions

Processor ( i Program loader

6. Shift right logical (SRL)

Instruction| Shift right logical I F54 @ In case of 16-bit data
Symbol Unconditional execution Example of d2 (2 bits) shift
— ws SRL wd: Z ] Before execution [1|ol1lol1lol1|0]1|ol1l1l1l1|1l1j

12345678 Flag

Conditional execution -0.{\0\\\\\\\\\\9\\A\\B‘\C\\D\\E\F S|Z|E|O
F+—{ ws SRL Wd: Z ] After execution 0,0,110111011,011,011,0,1,1,Lll 0j0|—|—
0123456789ABCDEF

Function | () The contents of Ws are shifted right
by Z bits and are stored in Wd. "0"s
are stored in the vacant positions.

@ In case of 32-bit data
Example of d1 {1 bit) shift

Z cannot exceed the numerical |T]T[1]o|1[ol1[o|1|o|1|o|1[o|1[o|1|o|1[o|1|o]1|o]1|0[1|0[110|1M
@ value of the bit length of Ws, or 0123456783 NNEBWBIBTBLNN23U5262 282303
cannot be a negative value. 0" \\ Flag
) \ s|z|E|oO
Zd1todst [ 0 3 I 2 2 I e
° 01234567890 NNBUBBITBIHNANBUBBT8B9IN
ws[TT]
SO NN

3 In F30, F50, F50H, and F60 series,
W (file) cannot be specified as
operand.

Operand and influence flag

Wolwmlwil wrlwalws|wel Ts | TR | cs | cr | BD | wi [wae|was|wzs|#30 (wizs 27| wi | wj [k |[wP|wa| d | h | Influence flag
wslojojolo|ol0o}jO}lO|O|O0|0O|0O Sgolo|lo|lojolo|o|o|Oo|O|O}—-|-|S|{Z|E]O
walotlolo|-|olojolo|lolo|Oo|O|0]JO|0O[0|O]|O|O O0|0|O ol-1-13|ti1t1-
z|lololO|l0OjOl0O|O|O|0|0O|0O)|0O g1ojojo|0o|]O|O0|O|JO|0|O |00 |O

* The input address of WB cannot be specified for Wd (operation result storage address).
*+ When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.

O
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Section 3 Instructions

Processor ( [ : Applicable} Program loader

7. Shift left logical (SLL)

Instruction| Shift left logical | Fss @ In case of 16-bit data
. . Example of d1 (1 bit) shift
Symbol Unconditional execution )
—{Ws SLL Wd:Z ] Before execution {9, 1,1,1,0,1,0,1,0,1,0,1,0,1,1,1]

Bitaddress—+0 1234567 89 ABCDEF*"0" Flag

Conditional execution
i Ws SLL Wd:Z ] [/ /A [s]eE]o

After execution | 1,0,1,0,1,0,1,0,1,1,1,0] 110|—[—
456789ABCDEF

1,1,1,0
0123

Function | The contents of Ws are shifted left

f > @ In case of 32-bit data
byZ bits and are stored in Wd. Example of da (4 bits) shift
0"s are stored in the vacant

positions. ) fofoloAA A1 Jo[t o1 Jo 1 JoTtJoT2 Jo T+ o[ 1 [o] 1 Jo 1 o 1 o] 1{o]
@ Z cannot exceed the numerical 012345678910NNBUIIETBIONNNBULBHT 282003070 -,
value of the bit length of Ws, or ag

cannot be a negative value. =" SIZ|E|O
a1 to da1 (D Pl L bIRl bl o] oleolo]  [+s|=]—
) to 0123456789 10MNN21BUISBITIBV0N22284526272883303N
h1to h1F
ws[TT1 _____[1I].,
i Ay

® In F30, F50, F50H, and F60 series,
W (file) cannot be specified as
operand.

Operand and influence flag

wa [wm|wk | wr|wa|ws|we| Ts | TR | cs | cr | BD | Wi [waa|w2s|wa2s| W30 |wizs 27| wi | wi [wk |wp |wa| d | h | Influence flag

ws|O|o|o|olo|o|o|lo|o|o|ojo|dlo|o|o|o|o|ojojo|ojo|oi-|-|s|z]|E]|oO
wd|o*lolo|-|o|o|o|o|o|o|o|o|do|ojo|o|ojojo|o|o|o|o]|=-|-|}|t]|4]-

zlolo|lo|lo|lojo|o|ofoc|o|o|Oo|OMOo|jO|O|O|O|O|O|O|O|O|O|0O]|O

The input address of WB cannot be specified for Wd (operation result storage address).
** When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123} is ailso usable.

*
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ONE-POINT ADVICE Data compounding circuit

An example of using SLL, AND and OR is shown below.

1. Instruction
SLL, AND, OR

2. Operation
Compounding of two input data (BCD 2 digits
each) into one BCD 4 digit data.

3. System diagram

Input at address  Input at address

WB0000 WB0001
0 0
Digital switch 7 7 Internal memory
8 g Compound WM2
1) 2 3| 4 :
l—r‘J — : — 11213 |4
F - F
4. Program
—— wB0 SLL wWMO -d8 ] - Address WB0O0OO data is shifted 8 bits
upward and stored in WMO0000.
—{ wB1 AND hOOFF —= WM1 ] « 8 bits of address WB0001 data starting
from highest position are made '0".
(——[ wWMO OR WM —  WM2 3 « WMO0000 and WMO0001 are
compounded.
» Example of monitoring with loader LITE
) Program monitoring
Fadal| #0004812 89001200 |
2001 -1  WB099Y SLL  WNeaad : d 96000008 1 {
regel ) 90002134 06000034 |
99621———-L Wboanl AND b @OFF --1 WH9O%1 1 {
Fooel| 00001200 90900034 60001234 |
BHeT - [ WMeady R WMRGS! -~} WNOAO2 1 i

(@ Data monitoring

ADDRESS EIN DEC HEX BCD
T oy ¥ ¥

Dowd  0109100000010010 0A0ABIBALY on0p4B12 00004812
ER01  991090@199110108 600260830 49982134 00002134
HoWo  00012910000900001 0060044608 pORR1200 03001209
NP9l  B0GAAA9AN0110100 HAHHOERALY 29009034 00096034
HOWZ  0001041400110100 0P00RBALL0 00001234  0ubB1234
Wo03  @40A0d0090900090 826009040 9098u090 00490090
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8. Set bit (SBIT)

Section 3 Instructions

Processor ( Program loader

Instruction| Set bit | F56 Description Example
Symbol Unconditional execution (1) Care must be @ BOO1E
Ws SBIT Wd:Z ] taken if the bit '_”'_{ WB0003 SBIT WMO0004 : d9 ]
conditional ; length of Ws When contact BOO1E is set ON, bit 9 of WB0003 is set to 1
onditional execution and Wd is and stored in WM0004. 4
i Ws SBIT Wd:Z ] _ different. 012345678 9101112131415
Z: Bit position @ When Zis wB0003 [1 01 1[1 0 10[0010[011 0]
: specified by ® }
Function | The Zth bit of Ws is set to 1 :Z'(;’i:s"‘g’n'g it A e
and stored in Wd. However, the contents of wMoo0o4[1 0 1 110 10J0110[0o110]
data of Ws is not changed. Z is not BCD
(@ Z cannot exceed the code. an
numerical value of the bit o erétion error | B000O
length of Ws, or cannotbea | obeues and the | & L BD000O SBIT WM0000: d18 ]
negative value. instruction is 0 18 31
notexecuted. | BD0000[o 0 0 0,1 111,000011110000111100001111]
¥
]
¥
BM0000[0 0 10111100001 111]
B0000
——{ WB0001 SBIT BDO0001: d2 ]
0 2
wB0001[0 0 0011001100001 1]
Bits are set to "0". 1' .
r 1 '
BDO001[0 0 00,0 000,000000000010110011000011]
Operand and influence flag
we [wm|wk | wr|wa|ws|we.| Ts | TR| cs | cr | BD | wi [w2s{w2s|w2e{¥30 [wizs 28| wi | wij [wk {wp|wa| d | h | influence flag
ws|lo|o|o|olo|olo|lololojojo|d%o|o|o|jofo|lo|o|ojo|Oo|O|—-|-|s|z|E]|o©O
waiojolo|-|ololololojololo|do|ofjo|o|ololojo|o|oflol—-|-|-|—-|t|-
z|jolololo|o|loioio|ojo|lo|o|Olo|lOoiO|O|O|O|O|O|O|O|O|O|O

*

The input address of WB cannot be specified for Wd (operation result storage address).

** When using P or PE-link, WL {including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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Section 3 Instructions

9. Reset bit (RBIT)

Processor { EZ5]: Applicable) Program loader

Instruction| Reset bit l F57 Description Example
Symbol Unconditional execution {1 Care must be BOO1F
[Ws RBIT Wd:Z ] taken if the bit ——{ WMO0000 RBIT WMO0001 : d9 ]
Conditional execution 'aer:‘ dgw:g"’s When contact BOOTF is set ON, bit 9 of WB00OO is set to 0
d and stored in WM0001.
i+ Ws RBIT Wd:Z ] different. 0123456789101112131415
Z: Bit position @ \S/\‘/)t;s;ir;édlsby wmo000{0 1 0 1J1 10 1[0 10 1[0 1 1 0
¢ e 4
Function | (U The Zth bit of Ws is reset to using a word 0 {} @

0 and stored in Wd.
However, data of Ws is not
changed.

Z cannot exceed the
numerical value of the bit
length of Ws, or cannot be a
negative value.

©

address, and if
the contents of
Zis not BCD
code, an
operation error
occurs and the
instruction is
not executed.

wmoo01[0 10 11 101000 10 11 0

B0001
i+ BDO0OOT RBIT WMO001 : d20 ]
0 4 8 12 16 20 24 28
BDOOOT[1 111,111 111111111 111111111111,3171]

¥
0

A
WMO0001[1 1110111111 11111]

Operand and influence flag

wawm[wi]wr|walws|wa] Ts | TR| cs | cr | BD | WL [wad|was|wa2e| {530 wizs Bt wi | wj [wk |wp|wa| d | h | Influence flag

wslolo|ololololololojojojo|dol0o|0|0|O|O]|O|OjO|O|O |~ |- |S|Z|E|O
WdO‘OO—OOOOOOOOO"OOOOOOOOOOO————}—
ZOOOOOOOOOOOOO'*OOOOOOOOOOOOO

* The input address of WB cannot be specified for Wd {operation result storage address).
** When using P or PE-link, WL (including W21, W22, W23, W120, W121, W22, and W123) is also usable.
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Section 3 Instructions

Processor { EEE3: Applicable) Program loader

10. Test bit (TBIT)

Instruction| Test bit | F58 Description Example
Symbol Unconditional execution @ WhenZis BOO1E B0004
Output relay specified by —+—{ WM0000 TBIT d9 <
—{ws 8T z }< X using a word _ .
address, and if When contact BOO1F is set ON, bit 9 of WB000O is set to 0
Conditional execution the contents of and stored in WMO0001.
Output relay Zis not BCD
R ws TBIT Z 10 - gz‘;féggnermr 01234567 8 9101112131415
Z: Bit position occurs and the wmoooo [o[1]o]1[1[1]o[1]of1]o1]o 1] 1] 0]
" - - instruction is ~— — N ~— s
Function {(D A check is made to find not executed. Unchanged Unchanged
whether the Zth bit of Ws is No
Oor1. . .
if this bit is 1, the output In this example, the 9th bit
relay is set ON. ;s 188334the result is output Yes
If it is 0, the output relay is o :
set OFF. nqu ng*
@ 2Z cannot exceed the
numerical value of the bit
Iengtr} of Ws, or cannot be a To B0004
negative value.

Operand and influence flag

wa|wm|wk | wr]walws[we] s | Tr| cs | cr | 8D | wi [w2e|w2s |w26|¥¥30 wizs 22| wi | wi |wk [P |wa| d | h | Influence flag
wslolo|o|olo|lo]olololol|lo|o|dfo|o|lojolofolo|o|o|OojO|-|-|s|[z|E|oO

zlolololo|o|olo|o|ojojolo|d]o|o|o|o|o|o|o|ojojofo|ojOol-|-|t]| -

* The input address of WB cannot be specified for Wd (operation result storage address).
** When using P or PE-link, WL {including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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Section 3 Instructions

3-4-7 Conversion
1. Conversion

« The eleven types of data conversion instructions

(having different functions) are as follows.

(O: Available, —: Not available

Instruction Abbr. Symbol Function F30,F50 | F60 | FS5, F70, F8OH, F120H,
FS0H F70S, F1205, F140S, F15058
(1) Binary/BCD BCD Binary data Z is converted into BCD and the G O O
conversion H:Z BCD Wd] result is stored in Wd.
{2) BCD/Binary BIN H:Z BIN Wd] BCD data Z is converted into binary and stored O 10 O
conversion in Wd.
(3) Character CHAR H: ] Data which consists of N characters is — = O
string CHAR N, wd transferred to the address indicated by Wd.
(4) Numeric FIG Data in the address indicated Ws is regarded as
conversion |'[W5 FIG Wd] ASCIl codes and is converted to numerical data —_ | O
and the results is stored in Wd.
(5) ASCI ASCl! Numerical data Z is converted to ASCIl codes — | —
conversion H:Z ASCIl Wd, N] and the resulit is stored in Wd.
(6) Conversionto | SEC Day, hour, minute, and seconds data at Ws is
seconds H:ws SEC Wd] converted to seconds data and the result is — | = @
stored in Wd.
{7} Conversion TIM Seconds data at Ws is converted to day, hour,
from seconds H:ws TIM Wd] minute, and seconds data and the result is — | — O
stored in Wd.
(8) Decode DECO The bits indicated by Z are set to 1, other bitsare | O | O O
H:Z DECO Wd] set to 0, and the result is stored in Wd.
(9) Encode ENCO H:Z ENCO Wd] The most significant bit in Z that is 1is storedin | O O O
wWd.
(10} 7-segment 7SEG Z is converted into the activation or inactivation
decode H:Z 7SEG Wd] command for each segment of the 7-segment — 10 O
display and the result is stored in Wd.
(11) Count on bit BCNT The No. of bit 1's in Z is converted into the
H:z BCNT wad | | corresponding numeric value (BCD) and the O 10 O
result is stored in Wd.

- Data formats and executing operations

(D If Z (source data) to be processed by a BCD/binary
conversion or decode instruction is not BCD format
data, the operation error flag (A0041) is set ON.

@ If the most-significant bit of the operation resultis 1,

the sign flag (FOO4E) is set ON.
Reference:

(FOO4F) is set ON.

binary number.

rExpressing negative binary numbers using two's complement

Two’s complement is used to express a negative binary

3 If all bits of the operation result are 0, the zero flag

@ Two's complement is used to express a negative

For conversion into two’'s complement, the logic of all

number. bits of a positive binary number are inverted and the
result is incremented by one.
16-bit area 32-bit area
01btaining oooo: oooo’oooo:oom': -1 0000 | 0000 § 0000 ! £ 0000 0000 | 0000 ; 0000 | 1 0001}
111511113 1111311108 Invert 1111-1111 1111-1111-1111-1111 1111-1110'@Invert
M i IITRRTITRRTITRRTITRRTITRRTITE RITLRRIILE +1
PR AU I AU I S Hexadecimal L__IEI__J I_I:I_JEI_JI|_J I_Jll_JE
F: F: F {F |+ notation FIFIFIF 1 FLFFF
Ogstgi"ing 0000} 0000} 4111 : 1111 === 255 ooooioooo‘oooo‘oooo’ 0000 0000 | 1111 | 1111} a<: 255
1111:1111'0000'00001@ Invert 1111-1111 1111-1111, 1111E111120000&00005@Invert
1111::1111 0000 ; oom, + 1111;1111 1111.1111;1111;1111’:0000;0001:
e et i bl Hexadecimal L e L e e Hexadecimal
F:!: F !0 ! 1 |- notation F:F:F:FE EFEFiFE«notation
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Section 3 Instructions

Processor { 22 Applicable) Program loader

2. Binary/BCD conversion {BCD)

Instruction| Binary/BCD conversion | F70 @ In case of 16-bit data
Symbo! | Unconditiona! execution _ 24237 P24 2437
1z BCD Wd:Z ] Z side (BIN) [oJoJo[1[a[A[7[1JoJoa] 1] ] 111}

Bitaddress—+—0 1234567 89ABCDEF

Conditional execution .
@ Conversion

. Flag
{2z BCD Wd:Z] 7x10% 9x102 9x10" 9x10°
Lo[a[a[a[1]ofo[ 11]ofo[1[1]o[o[4] T
. . . . Wd side (BCD) of1l1]111]0lo]1]1]o|0[1][1]0]|0]1 0j0|—|0O
Function | (0 Binary data Z is converted into .
BCD, and the result is stored in Bitaddress—0 1234567 89ABCDEF
2 ag;en the result exceeds the @ In case of 32-bit data
2 X 0
maximum Va|ue of the storage 23! 230229226 227 225225224223 222 221 22! 2|9 2|! 217 215 2!5 2" 213 211 211 2"! 25 28 27 25 25 2l 23 21 21 20
address, an overflow flag is set, foJoJoJoJo[1JoJoTr ToJoJoJo Tt Jo oo To [t [a o o e [t TeTaTa[a [1]2 1]
and the maximum value is stored 01234567 891011121314151617181920212223242526 2728293031
(Max. value: 79999999). Conversion
3 In F30, F50, F50H, and F60 series, & € Fi
W (file) cannot be specified as 7x10° 9x10° 9x10° 9x10° 9x10° 9x102 9x 10" 9x10° 29
operand. e e A s e e e S|ZjE|O
LT ToJol1 o ToToTr TrfoTe 1 foJo Tt TaToJof 1t Jofo[+]+]ofo] 1] RDEE

0123456789101112131415161718192021222324252627 2829303

Operand and influence flag

wa [wm|wk | wr|walws|we|Ts | TR | cs | cr | BD |wi jw2a[wzs|w2s[W30 wizs 28| wi | wj |wk [we lwa| d | n | Influence flag

ziololololojojolo|o|lo|jo|o|dololo|o|ojofo|ojo|o|o|-|Oo|s|zjE]|oO
walololol-|jolo|o|o|lolololo|dlo|lojo|olo|o|ojo|o|olo]-|-|4|{d]|t]H

*  The input address of WB cannot be specified for Wd (operation result storage address).
** When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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Section 3 Instructions

3. BCD/Binary conversion {BIN)

Processor { : Applicable) Program loader

Instruction| BCD/Binary conversion ]F71

(D In case of 16 bits-in-length data

4x10° 0x10* 9x10? 6x10°

4x10” Ox10° 3x W O RXZ

Zside (8co) [o] 1] o[ o[ oJo[o[o[1Jo[o[1]o[1]1]0]

Bitaddress—+0 1234567 89ABCDEF
@ Conversion

Symbol Unconditional execution
{2z BIN Wwd ]
Conditional execution
——{z BN Wwd ]
Function

(i) BCD data Z is converted into
binary code, and the result is
stored in Wd.

@ In F30, F50, F50H, and F60 series,
W (file) cannot be specified as
operand.

@ In case of 32 bits-in-length data

(T LTI LTI To [ folol: Jolfolifola o[o[1I1To]s] o]

01234567898 1WN 1213141516171819202122 2324252627 282930 31

31n291!27216751l132120191!171615“13]2“1095755‘3210
PIEL

22222
[T L LI LLLLITT Tofofof1 o o[ofo[o]o[o]o[o eolo[o[o]o]o]

012345678 910111213 14151617 181920212223 24252627 282930 31

Flag
PPN PF I F247333 slz[e]o
wd side (BIN) [o[ o o] 1] o[ o] of o[ o]0 ofo]ofo] o]0 ololo|—
Bitaddress—0 123 45 67 89ABCDEF
6x10* 5x10° 5x10° 3x10' 6x10°
Sx Sx MV O 2PE
{} Conversion
Flag
£ 272222222222222 slzlelo
olo|—]|o

Operand and influence flag

el wlwr lwalws|we] 7s | TR | cs | cr | BD |wi [w2e|w2s|was| W30 wizs Poer| wi | wj {wk jWP[wa| d | h

wB influence flag
zooooooooooooo“*ooooooooooo s|lz|e|o
wao*oo—ooooooooo‘*ooooooooooo——tt+¢

* _The input address of WB cannot be specified for Wd (operation result storage address).
using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.

** When
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Section 3 Instructions

4. Character string (CHAR)

Program loader

Instruction | Character string

Symbol | Unconditional execution Destination of character
—_{ CHAR N:wWd ] ' data transfer
[ DATA ] ,
- . [ cHAR2:BD00 ] BDO| 31 32 33 34
Conditional execution t }
F=—{ CHAR N:Wd ] y;té O.I é:rr:\asracter BD1| 35 36 { 41 42
[ DATA ] BD2| 43 44 | 45 46
I
Function | (D N data items are transferred to Wd BD3| 47 48 = 00 00
as character data. [ DATA: 123456: ]
(@ A DATA instruction (page 3-145)
can transfer 1to 10 characters or 1 [ DATA: ABCDEFGH: ]
to 5 kanji characters.
3 The No. of data items one CHAR
instruction can convert is as
follows.
Kaniji: 5 x 255 lines
Character: 10 x 255 lines
Operand and influence flag
wa lwmM|iwk ] wrlwaiws|wa| TS| TR CS | CR | BD | WL [W24|W25|W26 W30 w125 Expan- wi [ wj [wk {wP|waQ| d | h | Influence flag
to sion
wilololo|-lo|lo|olojo|o|o|o]|dlo|ojo|Oo|O0|lO[O|O|O|O|O|~ |- |S[Z]|E|O
— —_ ’ —

* The input address of WB cannot be specified for Wd {operation result storage address).
** When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable. .
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Section 3 Instructions

5. Numeric conversion (FIG)

Processor ( [FZ73: Applicable)

Program loader

Instruction| ASCli/numeric conversion | F79 Description Example
Symbol Unconditional execution If the length of the Ws
—{ Ws FIG Wd result of converting the
. ] :l data in Ws is longer r310|3|1|3|2|313]
Conditional execution than the area Wd, an
H—{ws FIG Wd ] operation error occurs. | Wd (2 digits) Wd (4 digits)  Wd (8 digits)
Function | @ The contents of Ws are assumed

to be ASCI! codes and converted

into the corresponding numeric

value, and the result is stored in

wd.

If the result of converting the data

codes in Ws is not a value that can

be expressed by 0to 9and Ato F,
an operation error occurs.

3 Spaces (h20) are converted into Os.

@

Lo,1.2,3]

1
3
W10|010|0|1|213J

The storage format depends on the number of
digits in the transfer destination.

Operand and influence flag

welwmlwk | welwalwswe] Ts [ r | cs | cr | BD | wi {waa|was|was| W30 wizs 28 wi | wj |wk [WP|wa| d | h | Influence flag
WsOOOOOOOOOOOOO”OOOOOOOOOOO——SZEO
waloolol-|olojojo|o|o|o|oldl0o|o|o|ojo|oojo|Oo|OojO |- |- |- |- [+~
* The input address of WB cannot be specified for Wd (operation result storage address).
** When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.
Processor : Applicable} Program loader

6. ASCH conversion (ASCII)

Instruction| Numeric/ASCil conversion I F78 Description Example
Symbol Unconditional execution @ If the result of Z (4 digits)
|——{ Z ASCH Wwd, N converting the data .
. S_ d ] inZis lon%erthan {Hexadecimal number)
Conditional execution
the area Wd, an Wd (4 digi
+—{Z AsCH wd, N ] operation error (4 digits)
occurs. N=0 i N=1 )
Function | ) The data in Z is assumed to be @ 1fZ cannot be (No zero-suppression)  (Zero-suppression)
binary data and converted into the converted to ASCI WMo | 30, 31 20,21
corresponding ASCIl codes, and code, an operation 32 33 22 .23
the result is stored in Wd. error occurs. WM1 L L
@ Wl:fen N=;, zero suppression is Wd (8 digits)
pertormed. <N=0> <N=1>

@

Z is unsigned data.

800 [30,31,32,33] [20,31,32 33

The storage type depends on the number of
digits stored in the destination.

Operand and influence flag

we wm|wik | wr[walws|ws] ts | TR | cs | cr | 8D | Wi [waa|was|w26[ 130 wizs 28 wi | wj |wk |[wp|wa) d | h | Influence flag
zlolololo|olololo|ol|lolo|oldo|ojo|o|o|o|o|o|O0|0}|O ol|ls|zl|elo
wilololo|-lolololo|lo|olojo|dlolo|olo|o|o|ojo|ojo]Oo|~-{—|—-i{-jt]|—

*  The input address of WB cannot be specified for Wd (operation result storage address).
** When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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7. Time data conversion (SEC)

Section 3 Instructions

Processor {

Applicable)

Program loader

Days, hours, minutes, seconds -» seconds | F81

Instruction Description Example
Symbol | Unconditional execution @ The area Ws must be Ws (2 digits)
H—{Ws SEC Wd ] large enough for BCD 1 8
Conditionat execution 8 digits. If Ws is an 8- 1 2
bit area, 4 words are L
H=—{ws SEC Wwd ] needed. If it is a 16-bit 3,9
] area, 2 words are 4.0
Function | (D The contents of Ws are assumed needed. If it is a 32-bit
to be data indicating days, hours, area, 1 word is Ws (4 digits)
minutes, and seconds and needed. if Ws is an 8- T
converted into seconds, and the bit or 16-bit area, the 181 ' 2 Wd
result is stored in Wd. first address must be 3,9.4,0 1600780 seconds
@ The data in Ws is unsigned BCD. specified for Ws. If the
area specified by Ws Ws (8 digits)

©

is not enough for the
required words, a user
program error occurs.
If Ws exceeds 79 days,
23 hours, 59 minutes,
and 59 seconds, an
operation error
occurs.

If the result exceeds
the data range for Wd,
the overflow relay is
turned ON and the
maximum value of Wd
is stored in it.

BDO [1,8,1,2,3,9 40

The storage type depends on the number of
digits in the transfer destination.

Operand and influence flag

wa [wmlwi | wr|walws|we.| Ts | TR | cs | cr [ BD | wi [waza|was|w2e{¥30 fwizs P2 wi | wi |wk |wp |wa h | Influence flag
ws|lolololo|o|ololo|olo|ojo|co|o|o]|O|O OO0 |0 |0 - |siz]|E{f O
walotlolo|-]o|lo|lo|o|olo|lo|ojdlolo|o|o|o O|0|0 |0 |0 -{=1-11 4

*

The input address of WB cannot be specified for Wd (operation result storage address).

** When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123} is also usable.
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Section 3 Instructions

Processor { : Applicable) Program loader

8. Time data conversion (TIM) m
Instruction| Seconds - days, hours, minutes, seconds | F82 Description Example
Symbol Unconditional execution (D The area Wd must Wd (2 digits)
|___[ Ws TM  wWd ] be large enough for 1" 8
- . BCD 8 digits. If Wd is t
Conditional execution an 8-bit area, 4 1,2
—H—{ws TM wd ] words are needed. If 3,9
itis a 16-bit area, 2 40
Function | (O The contents of Ws are assumed words are needed. If :
to be data indicating seconds and it is a 32-bit area, 1 Wd {4 digits)
converted into days, hours, word is needed. If wd —
minutes, and seconds, and the Wd is an 8-bit or 1600780 seconds 1,8,1,2
result is transferred in Wd. 16-bit area, the first (18 days, 12 hours, » 3 g4 0
@ The data in Ws is unsigned BCD. address must be 39 minutes, 40 seconds) L=
specified for Wd. If -
the area specified by Ws (8 digits)
Wd is not enough r1,811,2|3,9|41ﬂ
for the required
words, a user
program error The storage type depends on the number of
oCCurs. digits in the transfer destination.
@ If Ws exceeds
6911999 seconds,
an operation error
occurs.

Operand and influence flag

wa jwmiwi | wr|wa|ws|we.| Ts | TR| cs | cR | BD | wi [was[w2s jw2s ({30 125@” wi | wj |wk [wp|wa| d | h | Influence flag

wsiololololo|ojol|lojolo|olojdlo|o|ojo|Oo|OojO|O]|O|OC[O |~ |~ |S|Z|E|O
WdO'OO—OOOOOOOOO“OOOOOOOOOOO—-——*'

* The input address of WB cannot be specified for Wd (operation result storage address).
** When using P or PE-link, WL {including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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Section 3 Instructions

. Applicable) Program loader

Processor {

9. Decode (DECO)

Instruction| Decode l F72 @ in case of 16-bit data
1x10"  3x10°
Symbol | Unconditional execution ) s
—{z DECO Wd ] Z side (8CD) [o[o]o[o[o[o[of o] o]o]o]1]o]o]1]1]
0123456789ABCDEF
Conditional execution JL cConversion Flag
——{z DECO Wd ] slz|e|o
wdside [o[o[o]o[o]o[o[o[o]o[o]o[0]1]0]o] ojofo]—
R 0123456789ABCDEF
Function | ) One is stored in one of Wd bits b bit is ON
whose bit position is given by the 13th bit is ON.
source data value expressed in a @ In case of 32-bit data
BCD code. Zeros are written to all (Z side: 16 bits, Wd side: 32 bits) " 0
other Wd bit positions. 2x10° 9x10
@ :f;ﬂ‘]’:dsg":rg:ﬂ;'&”ig"zr'::g::g'tng z side (8¢D) [o]o[o]o]o]o[o[o]o]o[1]o]1]o]o]1]
exist, an operation error flag is set. 0123456789ABCDEF
The program corresponding to the . {/L Conversion Flag
source data is not executed. Wd side slzlE]o
® InF30, F50, FS0H, and F60 series, | [oJo[ofofofofolo[ooJo o oJo]o oJo]ofe]o]oo[e]o]o]o]ofofo[+]ofo]  [o]o]o|=
\(’)‘;gr'gerzdcaf‘"m be specified as 012345678911 12131415167718192021222324252627 828303
*—29th bit is ON.

Operand and influence flag

wa |wm|wk | wr|wa|ws|ws| Ts | TR] cs | cr 8D |wi [waa|was|w2e| W30 wias B2 | wi | wj {wk [wp|wa| d | h | influence flag

zlolo|lololo|o|lolo|ojololo|dlo|o|lojo|ojo|olojo|o|olo|-]|s|z]|Ee]|o
wilololo|-|ololololojololo|dlolo|jo|lo|o|o|o|olo|ojo}-|-{4[3]t]-

*  The input address of WB cannot be specified for Wd (operation result storage address).
** When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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Section 3 Instructions

Processor : Applicable) Program loader

10. Encode (ENCO)

Instruction| Encode | F73 @ In case of 16 bits-in-length data L .
10th bit is highest bit.
Symbol Unconditional execution )
{2z ENCO Wd ] | Zside [eJoJ o] o] o] o o[o[ofo]1]o[1[+]0]1]
Bitaddress -0 1234567 89ABCDEF
Conditional execution . o Flag
iz ENCO wWd ] Ax10 0x 107 s[z][efo
wa side (6cD) [ooJo[o[o[ o[ o] o] o[o[o]1[o[o]ofo] ofofoj|—
. 01234567 89ABCDEF
Function | (D) The highest bit position where "1”
of source data Z is set is changed
into BCD number, and it is stored | @ In case of 32 bits-in-length data
in Wd. (Z side: 16 bits, Wd side: 32 bits)
] 1 """"". 7 side r28th bit is highest bit.
_ --------- : [plplefo el elo]efolo[efolofo[ofo[e[oofoJo o o]+ olo[1]
l 3 01234567B910111213141516171819202122232425262728293031
= ) o Flag
wd Fooo‘ooooloooo[oonj 2x10" 8x10°  FTITETS
wdside [o]o] o[o[o[o[o[o[o]o[1{0[]0]0]o] ololo|—
@ If ali bits of Z are 0, the operation 0123456789ABCDEF
error flag (A0041) is set ON.
3 In F30, F50, F50H, and F60 series,
W (file) cannot be specified as
operand.
Operand and influence flag
welwmlwl welwalws|we ] Ts | T8 | cs | cr | BD | wi [wza|wzs|was| {30 wizs boin i | wj |wk [wpwa| d | h | Influence flag
ZOOOOOOOOOOOOO"OOOOOOOObOOOOSZEO
WdO*OO—OOOOOOOOO"OOOOOOOOOOO——QQf—

* The input address of WB cannot be specified for Wd (operation result storage address).
** When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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ONE-POINT ADVICE Decimal 4-digit ten-key pad input circuit

An example of using ENCO, SLL, OR and MOV is shown below.

1. Instructions

ENCO, SLL, OR and MOV

2. Operation
Data is input from a decimal 4-digit ten-key pad. Incorrect input

can be cleared by pressing the key.

3. System diagram

Input capsule at Output capsule at
address WB00O address WB002
o0 [, 07
sl 1.1 to I Yy
: 2 3 ]
3 47 L e T
4 to I
5 7]
6 8
i 7 to
19 8 B J
—0 o—+=9 .
: C
5 Clear L, C t:
4. Program
+ Example of monitoring with loader LITE * When one of these contacts is set ON, a differential pulse is
© Program monitoring generated.
* The numeric value input in WB000 is temporarily stored in
80 B1 B2 B3 B4 B5 B6 67 B4 B9 WB098
= K K Kl 5 K P M A K — ) °
0 —< ﬁP"g_ * The contents of WB002 are shifted four bits to the left.
PO00Y | onyg 0000800 00000004 + The contents of WB098 and the contents of WB002 are
0003 }—i WB0000  ENCO  wB0098 compounded.
P0001 00001234 00001234 . .
0004 WB0002  SLL  WB00GZ ¢ o 00000004 * All bits of WB002 are set to 0 (resetting).
£00D1 00000004 00001234 00001234
0005 wBo0ss OR wWB0002 ad wB0002
PO0D | 5o00a 00001234
0006 — +—{ o 00000000 MOV  WB0002 3
@ Data monitoring
Address BIN DEC HEX BCD

v v v v
8000 0000100000000000 0000002048 00000800  Q00OOS00
B0O? 0000000000000000 0000000000 00000000 0000000
B0O02 00010010001 10100 0000004660 00001234 00001234
8003 0000000000000000 0000000000 00000000 00000000
8098 0000000000000100 & 0000000004 00000004 00000004
B9 0000000000000000 0000000000 00000000 00000000

Operation procedure

(D When the CLR key is pressed (B00OC is ON), 0 is (@ When one of the ten keys is pressed, the displayed
displayed on the 7-segment display (WB2). number is shifted one digit to the left and the new

(@ When one of the ten keys (B0O000 to BO009) is input number is displayed in the column 1.
pressed, the input number is displayed on the
7-segment display.
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‘Section 3 Instructions

11. 7-segment decode (7SEG)

Processor (

cable Program loader

: Appli )

Instruction| 7-segment decode I F74 Description Example
Symbol | Unconditional execution @ 1f Wd has a 16-bit
—{z 766 wd ] length, only the ——+—{ WM0001  7SEG  WB0010 ]
Conditional i eight low-order bits )
onditional execution of Z are output and wqr 3"
{2z 7SEG Wd ] the remaining bits WM001 => WB0010
are discarded. {16 bits)
Function |@® The numeric data Z is converted @ 1f Wd has a 32-bit olo1
into data set for the segments (a to length and Z is 16- ——
@) of the 7-segment display. This bit data, all of Z is 100 |9
data is stored in Wd. output. 210 1F ) 4o
@ Characters to be displayed @ This instruction is a a 310 le |}
0,1,2,3,4,56,7,89,A,b,C dE used for a 7- - - 40 ]d
F segment display fU .b fO .b 511 lc
without a BCD 61 |b
converter. CQD ? <& 70 ]al
0° 0 0° 0 s[o]"
7-segment display Displayed characters - - 911 19
d d AlOD | f
B0 e [*x10°
a \__/ -, - \_4 \_4 \__/ — 3
o ' A B B N I i i | c[1]d
0 0 g0 042 20 0 000 DL1Je
) - - an -’ 'an' El11]b
8 \__~ \__/ \__/ \_d \__4 \__d
Q0 ooy ! () FL1Ja ]
) - ‘e o o - - o
a L0 L, LYY
@ In F60 series, W (file) cannot be specified as operand.
Operand and influence flag
wBiwM|wk | wFr|wajws|we.l TS| TR | CS | CR | BD | WL |[W24|W25|W26 %30 W125l§ﬁ" Wi [Wj [wk fwP|wQ| d | b | Influence flag
zlolololololojololo|lololo|dgo|o|ofjo|OjO]|O}|O|O|O|O|OIO|S|Z|E|O
WdO*OO-OOOOOOOOO“OOOOOOOOOOO——#3*—

* The input address of WB cannot be specified for Wd (operation result storage address).
** When using P or PE-link, WL {including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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Section 3 Instructions

: Applicable) Program loader

Processor ( E

12. Count on bit {(BCNT)

Instruction| Count on bit I F75 () In case of 16-bit data
Symbol | Unconditional execution All are ON.
1 ) zside [1[1[1]1[1[1]1[s]r[a[a[a]a]a]a]1]
Z BCNT Wd ] Bitaddress -0 1234567 89ABCDEF
Conditional execution , . Flag
+—{Z BCNT Wd ] x10 6x10° s|z]e]o
wad side (BCD) [o]o]o] o[ o] oo o]o[o[o] 1]o]1]1]e] ojoj—|—

. 0123456789ABCDEF
Function | i) Number of ON-bits 1in Z is

converted into BCD number,
which is stored in Wd. @ In case of 32-bit data (Z side: 32 bits, Wd side: 16 bits)

Z side
7 nnn Ao I 110 GBI EREBL DD DD LD LT L [ e]o]e]o]
R 0123456780910112131415161718192021222324 252627 2829 30 31
1 (]
2x10°  8x10 s1zTeTo
wa | | []] 4 wa side [[o[o[ololololololo]"Jolilololo]  [o[o]==
- 0123456789ABCDEF

@ In F30, F50, F50H, and F60 series,
W (file) cannot be specified as
operand.

Operand and influence flag

we [wm|wi | wr|wa[ws|wa | s | TR| cs | cr [ 8D |wi [wae|was|was P30 wizs P2 | wi | wi [wi [we [wa| o | h | Influence flag
z|o|lo|lo|ojo|lo|o|lo|lojo|o|lo|dlo|o|olo|o|lo|lojo|ojolo|o|lo]|s]z|E]| o
wa|oflo|o|-{o|o|lo|o|ojo|o|o|dlo|o|o|lojo|o|o|o|ololo|-|-|¢|[d]t]-

* The input address of WB cannot be specified for Wd (operation result storage address).
** When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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ONE-POINT ADVICE

Circuit to monitor the number of operating motors

An example of using BCNT is shown below.

1. Instruction
BCNT, 7SEG
2. Operation
16 motors are used, and the No. of motors
operating among them is monitored.
3. System diagram
Output capsule
at WB003 Motor No. 0
Motdr No. 15
f——@e—@) )
Qutput capsule [
at WBO004
1
’l 8 7-segment indication
: 1
4. Program
F54
WB3 BCNT WM1 » No. of ON bits of WB3 are stored in
2 ]
wMm1 7SEG WB4 « WM?1 data are formed into 7-segment
and output to WB4.
« Example of monitoring with loader LITE
() Program monitoring
POOO1|FOOSA 90007777 00009012 |
€001 —ik—-L WB94J BCKT WMo60Q1 1 i
Péoel| | do0eeei2 @ ---—-—-- i |
2402+ [ &iowod! 7SEG  WBae4 1 {
(2 Data monitoring
ADDRESS BIN DEC HEX BCD
vy v v - No. of ON bits of station No. 3
B003  01110111011109114 0006030583 00007777 opee7r77y  (WBOO3)is 12.
Dee4  0000011001011011 000001427 09006658 ---——--- ]
N6  00RORIDO0000D0 DOOGOROARD 0BDRORDD GBgBaBe - |\O- OF ON DS are stored.
HORl  9900008000810010 0000000818 60900812 §0890012
HeO?  0900000008800000 0B00000POR 0000000 02000000
HOO3  0040900000060090 9900000008 00000460 00094000
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3-4-8 Transfer

1. Transfer

Section 3 Instructions

» The twelve types of transfer instructions (having
different functions) are as follows.

(O: Available, —: Not available

Instruction Abbr. ; Symbol Function F30, F50| F60 | F55, F70, F80H, F120H,
F50H FI0S, F120, F140S, F150S
{1} Data transfer| MOV H 2 MOV W ] Z is transferred to Wd. O 10 O
{2) Logical LMOV Z is transferred to Wd. OO O
transfer H Z LMoV Wd }
(3) Data block | BT _ Data in N words are transferred. O 10O O
transfer HWS BT Wa:Z ]
(4) Logical block | LBT st (8T a7 | Data in N continuous words are transferred. O {0 O
transfer :
(5) Digit DT o Data reaching from N1+Nz in Z is transferred to the O 1O O
transfer st or Wd'N"NZ'NB] bits following the N3 in Wd.
(6) High order | MOVU 16-bit data “Z" is transferred to the 16 high order bits
digit transfer HZ MOVU Wd ]| | in the 32-bit data area (Wd). The 16 high order bits of — (O O
Z (32-bit data) are transferred to Wd (16-bit area).
(7) Low order MOVL 16-bit data “Z” is transferred to the 16 low order bits
digit transfer HZ MOVL Wd ] | in the 32-bit data area (Wd). The 16 low order bits of — O O
Z (32-bit data) are transferred to Wd (16-bit area).
(8) Pattern clear| PC H Z PC Wd: 72 ] The Z2 words of Wd are cleared by Z1 pattern. — | — O
(9) Search SRCH H:Z‘ SRCHWssz:Zz]-( H The data same as Z1 _is searched through the Z words — | = O
of Ws and the result is output to the relay.
{10) Switch SwW The following transfer is carried out depending on
‘ switching input state. — | = O
Hes 2::2 sw we] Switching input ON: Z1 — Wd
Switching input OFF: Z2 —» Wd
{11) Message MSGT The specified data is transferred to station Z indicated | — | — O
transmission HMSGT NNz o ] by Ni. The result is stored in Wd.
(12) Message MSGR The specified data is transferred to station Z indicated | — | — O
reception HMSGH N"NLZ'Wd] by Nz. The result is stored in Wd.

+ Uses of transfer instructions

(1) Data transfer

This instruction is used to transfer signed BCD data. If the
transfer source has a longer data length than the transfer
destination, data having the maximum length value is stored
at the transfer destination and the overflow flag (A0040) is
set ON.

Logical transfer

This instruction is used to transfer binary data. If the
transfer source has a longer data length than the transfer
destination, only the low-order bits of data are stored at
the transfer destination. In this case, the overflow flag is
not set.

Data block transfer

This instruction is used to transfer N words of signed BCD
data. The transfer source and destination must have the
same data length.

Logical block transfer

This instruction is used to transfer N words of binary data.
The transfer source and destination must have the same data
length.

Digit transfer

This instruction is used to transfer data from specified source
bits.

High-order digit transfer

This instruction is used to store the 16 high-order bits of
32-bit data at the transfer destination or to transfer 16-bit
data to the 16 high-order bits of the 32-bit destination.

(2

@

(4

(5

(6

{7) Low-order digit transfer
This instruction is used to store the 16 low-order bits of
32-bit data at the transfer destination or to transfer 16-bit
data to the 16 low-order bits of the 32-bit destination.

(8) Pattern clear :
This instruction is used to replace N-word data with specified
data.

(9} Search
This instruction is used to search for specified data out of
N words of data and to output “presence” or “absence”.

(10) Switch
This instruction is used to select one of two data items by
using a single switch.

(11) Message transmission
This instruction is used to send data for other data
modules via networks such as the T-link or P-link.

{12) Message reception
This instruction is used to receive data from other data
modules via networks such as the T-link or P-link.

Identifier |[B [M|K|D|F|A|s|T|c|i|j|k|¢|m|P|a
ololo|-|-lo|-|-]-lololol-|-1olo

* B is not usable for input address.

Availability
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Section 3 Instructions

2. Data transfer (MOV)

Processor (

Applicable)

Program loader

Instruction| Data transfer I F170 MOV B o Flag
Z (4 digits) Wd (8 digits)
Symbol Unconditional execution (T In case Z is BCD 4 digits — MOV —A——— S{Z|E|O
—J{z Mov wd ] and Wd is BCD 8 digits [6,5,2,1] m[0,0006,51,2] (=I=[—=]0
Conditional execution @ In case Z is 32-bits long El
) is 32-bi . . ag
Z MOV Wwd i i Z2 (8 digits) Wd (4 digits)
=L ] and Wd is 16-bits long. MoV g slzlelo
, w (1999 [l
Function | ® z (with a sign) is transferred to Wd. * If the transfer source data is larger than “7999" and the sign flag
2 Zis signed BCD data. (sign bit} is not set ON, an overflow fiag is set ON as shown
(3 Evenif Zis not BCD data, it is above and the maximum BCD value “7999" for Wd is stored.
assumed to be signed BCD data
and is transferred. (Example @ on 7 Wd (4 digits) Flag
C the flght) N MOV —r— S|Z|E|O
3 In F30, F50, F50H, and F60 series, W m Fagg —=1=11
(file) cannot be specified as A8,C,D.EF,0,0 nd r'_',__l,J

operand.

T—Hexadecimal
{-7999 in decimal notation)

* | the transfer source data is larger than “7999” and the sign
flag (sign bit) is not set ON, an overflow flag is set ON as shown
above and the maximum BCD value “-7999" for Wd is stored.

@ In case Z is 16-bits long

and Wd is 32-bits long. 2 . Flag
Z MoV Wd (8Ad|g|ts) sTzlelo
lC D F FI Q|8 0,0,0 4,DE Fl i1
Operand and influence flag
wi lwmlwk [ wrlwalws|we s | TR{ cs | cr | 8D | wi [waa|wasiwas| W30 wizs B wi | wj |wi |wpiwa| d | h | influence flag
ZOOOOOOOOOOOOO"OOOOOOOOOOO Olsjz|E}|O
wilololol-lololo|olololo|o|c]o]o|o]|olo|ojo|ojolojo|-]|-]-|-|t+]*H

*  The input address of WB cannot be specified for Wd (operation result storage address).

** When using P or PE-link, WL (including W21, W22, W2
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ONE-POINT ADVICE Motor-speed control circuit

An example of using MOV is shown below.

1. Instruction

MOV
2. Operation
Motor is rotated at 4000 rpm (10V) with high medium speed switch ON, and at 800 rpm (2V)
speed switch ON, and at 1600 rpm (4V) with with low speed switch ON.
3. System diagram 10V
Input capsule Analog output v
at WB000 FTK411A at WB003 2V
High speed switch —0 o—— ‘ 800 1600 4000
Medium speed switch —5 o 1 —| control |—
Low speed switch -0 0—+—» 2 00ch |— —@
Stop switch -0 01— 3
: O1ch s Inverter motor
: o02¢ch| Amplifier or DC motor
F 0O3ch
4. Program
80 Priority
— 4 Wi - - When high speed .
B:_[ d4000  MOVWES ] switch ON 4000 (10V) — Och ;;{3;:,
— d 1600 MOV WB3 <4 . When medium speed A
. ] swtich ON 1600 (4V) — Och Medium
B2 speed
———{ d 800 MOV WB3 ] -1 - When low speed ~
B3 switch ON 800 (2V) — Och Low
i MOV W - - When stop switch speed
HLdo B3 ] ON 0 (0V) — Och SA
top

« Example of monitoring with loader LITE
@ Program monitoring

Fo801]baoad 90001608 I
8091 -—1H—-L d 90044999 MOV  WBAGAI ] {
Fodelbeee! #0001600 ]
Q0e2t——F--L d 0939168% NOV  NBA94S ] i
Paodlibe6ez 00001600 |
003t-—1k—-T d 90020808 HOV  WE0HR] ] {
LTEIRR L ITAS 20001600 i
a4 t-—1t—L d 90990699 MOV WBOWOJ ] i

2) Data monitoring

ADDRESS  BIN DEC HEX BCD
\j L4 \i ¥
BROD  01060000000000064 BODIIBA BBINAIBL BUIKRONe ~— 1600 (4v) is output with
BHO1  GOVONORNINNNRING HORGUIYS HORRONNE NN medium speed switch ON.
BOO2  000OPIOORUORDR0S OBDUODDN DOODNIOR 090GNDY
Bio3  990161100069009% 90965632 H0A1L00 90901600
EBOL  0AOORBOEDUOOROLY ODUBODD 0DOC0ND §0090DH
BH0S  00REAMAGORORIN0 D0UGI00D DODR0N 9B00IING
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Section 3 Instructions

Processor { E&Z21: Applicable) Program loader

3. Logical transfer (LMOV)

Instruction| Logical transfer ‘ F180 LMOV
.. . (Z side: 32 bits, Wd side: 16 bits}
Symbol Unconditional execution
{2z Lmov wd ] A ¢ F o _F _F_ 0 _F
Conditional execution [1Jo[sfefs]1]o]o ] HE |0|01010|1M‘]Wl’M‘]OIDlDlDI’M‘M
=z wvov wd ] Zside { Lmov
Flag
- — F F 0 F sjzlelo
Function | O Z (with bit information) is el i S et S ot
transferred to Wd . !1|1|1[1|1l1|1I1I0|°|°|°|1I11ﬂ11 ——=i=l=
2> In F30, F50, F50H, and F60 series, wd side
W (file) cannot be specified as
operand.

* |If data is transferred from 32 bit data area to 16 bit data area as
shown above, the 16 low-order bits of 32-bit data is transferred
to wd.

Operand and influence flag

welwm{wk | wrlwa|ws|ws| Ts | TR | cs | cr | 8D | wi |was|was|w2e 30 wizs B i | wi |wk |wplwa| d | h | Influence flag
zlololololo|lo|ololojojo|o]0lo|O0|O0|O]|O[O}O[|OC|O olo|O|Ols|Zz|E|O
wilolo|lo|l-|o]lo|ololo]o|olo|o]o]|O0|O0|O|0|O|0|O olo|lo|-|-|-|-|¢t]~—

* The input address of WB cannot be specified for Wd {operation result storage address).
** \When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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Section 3 Instructions

Data block transfer (BT)

Processor Program loader

4. Data block transfer (BT)

Instruction| Data block transfer I F171 Description
B0060
Symbo! Unconditional execution (@ If the No. of remaining }———1{ wB0000 BT WMO0000 : d4 ]
|_[ Ws BT Wd:Z ] ?/vordrs1 of \éVs ?‘nd Wd are
ess than Z, the - -
Conditional execution following occurs: Ws (BCD 4 digits} Wd (BCD 4 digits)
——ws BT Wd:Z] If Z is directly specified, | WB00O (0, 1,2 3 WM000 0,1,2,3
Z: No. of words to be transferred a user program error WB00115,6,7,8 > WM00115,6,7,8 | Flag
: (1t.o 4096) occurs. WB002 |0, 5 0,6 WM002 10,50 6 is|z|E|O
ifZis indirectly WB003 |1,0,2.0 wMo03 {1,0,2 0} |-|—{olo
Function | @ Consecutive N words of data specified, an operation
specified by Z are transferred error occurs when the
with a sign. data is less than Z.
For details, see below.
Ws Wd (2) The process to be taken
when an overflow
] occurs is as same as
. N that for MOV instruction
(data transfer).
@ InF30, F50, F50H, and F60
series, W (file) cannot be
specified as operand.

Operand and influence flag

wa wm|wk | wr|wa|ws|we.| Ts | TR| cs | cr | BD | wi [w2e|wazs{w2s[3¥30 lwizs [P wi | wj [wk |wp|wal d | h | Influence flag

ws|lO|lo|olo|lolololojololo|o|d®o|o|o|lojo|ojo|o|ojOo|O|-|-|s|z|E]oO
walotiolol-|ololo|lo|lololo|o|olo|olo|lo|ojo|o|o|o|o|o|—|-|-|—-|t+]
z|lolojo|olo|o|o|lojojo|Oo|o|T0 0|0 |O|O|O|[O|O|OlIO|O|O}|O|O
*  The input address of WB cannot be specified for Wd (operation result storage address).
** When using P or PE-link, WL {including W21, W22, W23, W120, W121, W122, and W123} is aiso usable.
Note on programming
In programming, when using the data block transfer For example, assuming that a data block is transferred
(BT) and logical block transfer (LBT) instructions, pay from the auxiliary relay area to the keep relay area in
attention to the address and word count of the transfer the F120S series.
origin and destination.
WM510 WB100
WM511 :> WB101
: WB102
This area does WB103
not exist.
WB104
If the non-existing area is specified as shown in the performed in accordance with the programming
above diagram, either of the following processing is method:

WM510 BT WB100: d3 ] \ (:‘J> If direct specification “d5” is programmed in this way,
a user prograin error occurs.

’__{ WM510 BT WB100 : WMO ] | [:> If indirect specification “WM0” is programmed, when
data in WMO exceeds d3, the operation execution error

flag is set ON, disabling data transfer.
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Section 3 Instructions

Processor ( [ZZ:3: Applicable} Program loader

5. Logical block transfer (LBT)

Instruction| Data block transfer I F181 | Description
Symbol Unconditional execution (D If Zis in the status
—{ Ws LBT Wd:Z] below, an operation —i+—{ WB0000 LBT BDO0000:d2 ]
. ] error flag (A0041) is set
Conditional execution ON and Operation is
H'_[ Ws LBT Wd:Z ] not execut_ed. 5 Example of hexadecimal expression
. » When Z is specified
Z: No. of words to be transferred
by word and the
{1 to 4096) contents is other Ws Wd
- than BCD cod z {Hexadecimal 4 digits) (Hexadecimal 8 digits)
Function | O Consecutive N words of data than code, of
(specified by Z) are is a negative value. WB000|A 3,4 5 E>BD0000 0,000 A345
@ I the No. of remaining | wgo01{C 5 6 7| ~ BD0001|0,00,0,C 56,7
transferred. words of Ws and Wd — e
are less than Z, a user
Ws| wd [ program error occurs.

@ In F30, F50, F50H, and F60
series, W (file) cannot be
specified as operand.

Operand and influence flag

welwmlwkwrlwalws|we] 1s | TR | cs | cr | BD |wi [wae|wzs|was {2 wizs Boar | y; | wij {wk |WP|wa| d | h | Influence flag

wSooooooooooooo"‘ooooooooooo——szEo
walorlolo|-lolo|o]ololojo|o|dlojojo|0|O]|O o} —-T=-1=-1=-1+11

0|0
0|0
o
(ol[e]
o
®]

O
ZOOOOOOOOOOOOO“OOOOOOO

* The input address of WB cannot be specified for Wd (operation result storage address).
** When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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Section 3 Instructions

Applicable)

6. Digit transfer (DT)

Program loader

Instruction| Digit transfer ! F172 @ p—+—]wWB000 DT WM000:0:4:8

Symbol | Unconditional execution

ws side [o[o]1]1]1]o[1[o]o]o]1]o[1]o]0[1]

p—{Ws DT Wd:N1:Nz:Ns ]

Bitaddress -0 1234567 89ABCDEF
— =

Conditiona! execution ¢ bits o —
its from 0 are transferre
= Ws DT Wd:N1:N2:Ns ] starting from 8th bit. l

N1 (0 to 31):First bit position of source
N2 (1 to 32):Number of bits to be transferred

N3 (0 to 31):First bit position of destination

Function [ N2 bits from bit N1 of Ws are Unchanged

transferred to the bit N3 and after

1 2 3 4 5

of Wd. @ p—+—{8D000 DT WB002:0:16:0

s [oJofolsJoJol o o [o [t 1 o[ ToJoJo o]+ o[+ *[efe]s 1 1 1 o]0]o]

01234567891011121314151617181920212232425262728283%3

Flag
. S|(Z|E|O
wad side [o]o[o[ o[ o] o[ o[ o[oJol1]1]oofol0] [—|—={—I—
0123456789ABCDEF
| S —— O | IR}
Unchanged
]
6 7 8
16 bits from 0 are transferred starting from 0 bit of Wd.
1 2 3 4 Flag

When set data for N1, N2 or Na are

®

wdside [o]o[o[1]o[o[1]o]ofo]1]1]o]1]o]o] [s]|z[E]O

incorrect, a user program error
occurs on initialization sequence,
and operation cannot be carried
out. (ALARM lamp ON})

@ N, Nz: to be within Ws data length
Nz, Na: to be within Wd data length

@ In F30, F50, F50H, and F60 series,
W {file} cannot be specified as
operand.

0123456789ABCDEF {_[-|—|—

Operand and influence flag

wa wm|wi | welwaws|ws] 1s | TR | cs | cr | BD | Wi [wa2e|wz2s [w2e¥30 [wizs 28" wi | wi |wk [wP[wa| d | h | influence flag
z|lololo|o|olo|lo|o|lo|olo|lojdlo|ojo|olOojO|O0|O|O|O|O|-|—-(8|Z]|E|O
walo*lolo|-lololojo|ojolo|o|dlo|ojo|o|oio|olofOojojO| |- |- |-}~

*  The input address of WB cannot be specified for Wd (operation result storage address).
** \When using P or PE-link, WL {including W21, W22, W23, W120, W121, W122, and W123) is aiso usable.

Program example

Address WB000 As shown on the left, the digital switch (BCD input) data which is input to bit

Input module 2, 3, 4, and 5 of input address WBO is transferred to bit C, D, E, and F of WM1.
0 Conditional
contact .. .

1 — _,. Inputs other than the digital switch
2 WEBO AND  H3CO00 WMo ] input (bit 2, 3, 4, 5) are masked.
7 i |jwwm DT WM1:2:4:12 ]
=] >

6

7

: Data movement

{10) (11} (12) (13) (14) (15)
0123 456 7 89 ABCD E F Duetomasking

WB0 |o|1]o|1[1|1|o|1|0|1|0|1|°l°|‘lﬂ

wno [o o | ToJoJoJo[oJofo]o]o][0]

wwm1 [0 o oo oo ofofoJofoJo]o]1]1]1]

operation, information
on WBO bit 2, 3, 4,and 5
is only transferred to
WMO bit 2, 3, 4, and 5.
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Section 3 Instructions

7. High-order digit transfer (MOVU)

Processor {

: Applicable)

Program loader

Instruction| High-order digit transfer i F173 Description Example
Symbol Unconditional execution ® 16 bits
-z MovU wd ] 7 l:]“ WB000 WB001
Conditional execution i 107 10% 10° 10* 10% 102 10" 10°
iz mow wa ] w7 | CLIT] [T 1]
High-order
Function | () Z (16-bit data) is transferred to the Unchanged digit transfer Low-order
16 high-order bits of Wd (32-bit . digit transfer
data area). Z 32 bits ~ N
/—_—&—_—\
] 16 bits z 11 BD000O | | | [ T ]
|

32 bits

The 16 high-order bits of Z {32-bit
data) are transferred to Wd (16-bit
data area).

(3 In F60 series, W (file) cannot be
specified as operand.

)

\
wa[ ]
—_—
16 bits
(3 The data length of Z
must be one-half or

double the data
length of Wd.

——{ WB0000 MOVU BD0000 ]

—— WB0001 MOVL BD0000 ]

Operand and influence flag

WE MWk wr|walws we | Ts | TR| cs | cr [ BD |wi [was|w2s jwas| W30 [wizs 25| wi | wi [wk |wpiwa h | Influence flag
ZOOOOOOOOOOOOO"OOOOOOOOOOO Ofs|z|E]|]O
wilololo|-lolojolo|o|olo]o|0lo|o|o|O0jO0|O0({0|0|O0|Q]|O il il L 00

* The input address of WB cannot be specified for Wd (operation result storage address).

** When using P or PE-link, WL {including W21, W22, W23, W120, W121, W122, and W123} is also usable.

8. Low-order digit transfer (MOVL)

Processor { EZZ1: Applicable)

Program loader

instruction| Low-order digit transfer |F174 Description Example
Symbol | Unconditional execution (f‘ 16 bits WEO WE
———{ z M™MOVL Wd
. . ] z ] 107 108 10° 10 10% 102 10" 10°
o o * [(TT111 [I11]
Lz mov we 1 | wa[_ T ]
U¥_h~—Id High-order
- — nchange digit t f Low-order
Function [T Z(16-bit data) is transferred to the |3, ] 'git transter digit transfer
16 high-order bits of Wd (32-bit 32 bits N N
data area). —
z T 1] Boo[ | [ | L [T
[ ] 18bis }
| wd
[ 1 =i I —— wB0  MOVU BDO ]
16 bits
2 The 16 high-order bits of Z {32-bit | — wa1 MOVL BDO ]
data) are transferred to Wd (16-bit (3) The data length of Z
must be one-half or
data area).
. . double the data
3 In F60 series, W (file) cannot be
. length of Wd.
specified as operand.
Operand and influence flag
wa lwmlwi | wrlwalws]we.| s | TR| cs | cr | BD | wi [was|wa2s|was| {30 [wizs 0| wi | wi |wi |we lwa h | Influence flag
zlololololo|ojo]lojojojololdlo|O0[0|0[O|OC|C|O|O|O|O ois|lzle|o
WdO*OO—OOOOOOOOO**OOOOOOOOOOO -l=-i- 1t~

*  The input address of WB cannot be specified for Wd (operation result storage address).

** When using P or PE-link, WL (including W21, W22, W2
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ONE-POINT ADVICE External output circuit for BCD 8-digit data

An example of using MOVU and MOVL is shown below.

1. Instruction
MOVU, MOVL

2. Operation
Output of BCD 8 digits data

3. System diagram
Output capsule

Output capsule

BO02  0000000000020900L DOOGOKGARR BRBO0E00 00000000 /
BAOT  0900094109109011 0090009271 09049123 29006123
poed  0100016101160111 0402017767 00094367 06004567
BARS  9000009999090863 0000004002 090Q0e08 00608040

at WB003 at WB004
0 4
1 5
Internal data memory (32-bit) 2 6
BDO0O0O | O | 1 213 4| 5]6|7 3 7
1 } L I
MOVU
MOVL
4. Program
F54
»—-[ BDO MOVU  WB3 ] High-order digits transfer
BDO MOVL wWB4 Low-order digits transfer
+ Example of monitoring with loader LITE
(D Program monitoring
Faeal|Feoss 61234547 90806123 9
0941 —i+--1 BDeRAY MOVL  WBOAH3 1 4
P01} I 61234547 00004567 | q
0602+ [ BDondd HOVL  WBa#id 1 1
_1
{2) Data monitoring
ADDRESS RIN DEC HEX BCD
Y v v ¥
Bhedes ¥ + 01234567 01234567 =— BDO data are output to
BD%A1 * £ 20000040 00030900 WB3 and WB4.
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Section 3 Instructions

Processor ( Applicable} Program loader

9. Pattern clear (PC)

Instruction| Pattern clear I F175 Description Example
Symbol Unconditional execution Clear area
—{ 2z PC Wd:Zo ] z[ ] wd M0001

Conditional execution —i—{ BD0001 PC BDO002 : d3 ]

—— z2 PC  wWd:Zz ]

Z1. Clear patten Z2 For the data shown on
Z2. Size BD0001 | 12345 the left, the execution
Wd: Clear area first address result is as follows.
- BD0002 | 12345
Function | (1) The data (pattern) in Z1 is written BD0003 | 12345
to the Z2-word area {beginning BD0O004
with Wd). / 0004 112345

An operation error flag
(A0041) is set ON and the
program is not executed in
the following cases.

« When Z2 is specified by
word, the contents of Zz is
not BCD code or a negative
value.

» The No. of remaining
words of Wd is less than
Z2. (if Z2 is directly speci-
fied "dXX", auser
program error occurs.)

Operand and influence flag

we iwm|wk | wr{wa|ws|wa.| TS | TR| CS [ CR | BD | WL |W24iW25/W26 W30l (2000 | wi | wj |wk |WP|WQ| d | b | influence flag
nlolojolo|o|ofo|C|OjO]O|O olo|o|o|o|0oj0jO|0|0O|0]|O O|O}|s|z]|E|O
z|lo|lolo]lolojojo}l0}|0|O[0O}O ololo|olojojo|0}j0O|O]|0O olo|-1-1¢t]| —

|0

WdO*OO—OOOOOOOOO"OOOOOOOOOO

* The input address of WB cannot be specified for Wd {operation result storage address).
** \When using P or PE-link, WL {including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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Section 3 Instructions

Processor

: Applicable) Program loader

10. Search (SRCH)

Instruction} Search l F176 Description Example
Symbol | Unconditional execution Search area
—{ 20 sSReHWaWsZ2H H |z, ws T0005 M0000
Conditional execution i+ BD0120 SRCH BD0020:WM0001:d5 - H
HH{ z1 SRCH wd:ws:Za H H Z2
Z1: Search data
22 Size BD0001 BD0020 [ 1200
Ws: First search address 1 0
Wd: Detected address wal—] 2 1111
Function | Data having the same contents as Detected address I 3 512
Z1 is searched for (in Z2 words) WMO001 0002 4 111

beginning with Ws and the result

. An operation error flag {The actual address
resence or absence) is output to ¢ !
iﬁe relay. The detected addrgss is (A0041) is set ON and the is BD0022.)
also stored in Wd. program is not executed

in the following cases.

* When Z: is specified by
word, the contents of Zz
is not BCD code or a
negative value.

« The No. of remaining
words of Wd is less
than Zz. (If Z2 is directly
specified “dXX", a user
program error occurs.)

Presence:The output relay is set ON.
Absence: The output relay is set OFF
Detected address:
The value to be stored is
the number counted
from the first search
address.
(The corresponding
address is Ws + the
contents of Wd)

@ if there are multiple identical
patterns, the address of the data
found first is stored.

Operand and influence flag

wa lwmlwk | we|walwswe] s | Tr| cs | cr | 8D |wi [wze|was|was|W30 wizs (28| wi | wj |wk {wp|wa| d | h | Influence flag
Z1,ZzOOOOOOOOOOOOO"OOOOOOOOOOOOOSZEO
ws|lojo|ololojo|o|ojolojolo|olo|olojo|Cc|O|O|0O]|O -{=-1-1-14%1-
walotlolol-lolo|ololololo|o|TOo|OfjO|O|O|O|O[O}|0O|0O

*  The input address of WB cannot be specified for Wd (operation result storage address).
** When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123} is also usable.

o

0|0
|
|
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Section 3 Instructions

Processor ( : Applicable) Program loader

11. Switch (SW)

instruction | Switch |F177 Description Example
Symbol Z1  Bs (Switching input)
L7, I ON wd
- 8s:zi:zz swwd ] ] t——{ Booo1 : BDOOO1 : BDOOO2 SW BD000D 1—
Z2
[ o

Bs: Switching input

Identifiers usable for Bs 80001

Function |1 Transfer source changes according A
to the switching input state. (C)Snvzlr:gtlggénbpetlj(t))\:re shown BDO0O1 | 1234 i)

Switching input ON: O 5678 | BD0000

Transfer from Z1to Wd G
Switching input OFF: BIM|K|D|FIA|S|T | BDoooz [ 5678 OFF
Transfer from Z2 to Wd olojolololol—-|0
: Bs clil|lijlk|i|m|P|Q
71 s 0j0|0|0|0|0|0|0
i — wd QO : Available
y2, <o//o_ — : Not available
N When P or PE-link is used, L
Data is transferred. can be also used.

(2) The transfer method from Z1 or Z2
to Wd is as same as that of signed
transfer instruction {(MOV).

Operand and influence flag

walwmlwx| wrlwalws|we | s | TR | cs | cr | BD | wi [wa2s|was|wae| W30 |wizs [0 wi | wj jwk |wpiwa| d | h | Influence flag
zni1olololo|lo|ololojo|o|lojo|dlo|o|jololo]lo|jo|O[0|O|0C|O|Ois|Zz|E|O
zlojolo|ojo|lo|ojo|o|olo|lo|dlojo|o|o|o|o|o|ojo|O|O|O|O[—|- |4 [}
wd|lotiolol-|olo|ololo|o|lo|o|T10|0|O|O|O[O|O]O[O|O|O| -]~

* The input address of WB cannot be specified for Wd (operation result storage address).
** When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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Section 3 Instructions

Processor ( EZ3: Applicable)

Program loader

F30
12. Message transmission (MSGT) F50H
Instruction| Message transmission I F182 Description Example
Symbol Unconditional execution N1 ;i;:,gt [MSGT1, 1, d30, WMo ]
F—{MSGT N1, N2, ZWd ] =ro
[ o ] 3 = direct access [DATA1 do ]
ATA1~5 4 = SUMINET
e . 5 = Expansion T-link [DATAZ d10 J
Conditional execution 6 = ME-NET [DATA3 d1 ]
H'_i:MSGT N1, N2, Z, Wd ] Note: Direct bus should be [DATA4 d20 ] System 2
[ DATA1-5 ] specified as T-link. [DATAS d3 ] WM20
N2 = Monitoring timer amg
. f f SUMINET
Function | Message transmission is used to send data to 7z - Sc;;tt:zi %0 System 1 ;
the device not belonging to own station. Wd =S d WEB10
@ The No. of words specified by DATAS from = Status wor WB11
the contents of the source area (first DATA1 = Source data WB12

address) specified by DATA1, 2 are
transmitted to the destination area {first
address) specified by DATAS, 4.

Information on transmission (status) is
stored in Wd. After one transmission is
compiete, reset this status before perfoming
the next transmission. Without resetting, the
next transmission is disabled.

module No.

DATA2 = Source address

DATA3 = Destination data
module No.

DATA4 = Destination
address

DATAS = Number of
words

transmitted

With the above instruction, three
words are transmitted from WB10 in
system 1to WM areas in system 2
via station 30 on the T-link.

@ The maximum number of words transmitted
is as follows: (1 word = 16 bits) (DATA1 to 5 must be
specified in decimal.)

Direct bus 1018 words

T-link 108 words

P-link 108 words

PE-link 498 words

Direct access 1018 words

SUMINET 1002.5 words

Expansion T-link 108 words

ME-NET 108 words
Operand and influence flag

we wmlwk | wrwalws|we] ts | Tr] cs | cr | BD |wi |wae|was|was| 30 jwias P2 wi | wj [wk [wp|wa| d | h | Influence flag
z|lololo|o|ol|lolololo|ololo|dlo|o|o|O0o|{O|O|O|O}|O|O|0O}0O S|Z|E|O

WdO*O-'———————————————————-———————f—
* The input address of WB cannot be specified for Wd (operation result storage address).
** \When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.
Data module No. table
Name Identifier { Data module No. " Name Identifier |Data module No.
Input/output relay B 0 Direct access area W24 24
Auxiliary relay M 1 Analog work area w25 25
Keep relay K 2 Differential relay preceding value area w26 26
Special relay F 3 File area W30 to W109 30 to 109
Annunciator relay A 4 Calendar area W125 125
Differential relay D 5 P-link (Station 0) block No.1 WL 20
Step control relay ) 8 P-link {Station 0) block No.2 W21 21
0.1s timer current value area w9 9 P-link (Station 0) block No.3 W22 22
Timer setting value area (0.01s) TS 10 P-link {Station 0} block No.4 w23 23
Timer current value area (0.01s) TR 11 P-link (Station 1) block No.1 W120 120
Counter setting value area CS 12 P-link {Station 1) block No.2 w121 121
Counter current value area CR 13 P-link {Station 1) block No.3 w122 122
Data memory BD 14 P-link {Station 1} block No.4 w123 123
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Section 3 Instructions

Processor { Applicable) Program loader

13. Message reception (MSGR)

Instruction]| Message reception I F183 Description Example
bol . . 4T
Symbo Unconditional execution N1 ; = 'IL' mt [MSGR1, 1, d30, WMO ]
——{MSGR N:N2Zwd ] =
] 3 = Direct access [DATA1 do 1
[ oatats 4=SUMINET _ | [DATA2 do ]
" . 5 = Expansion T-link
Conditional execution 6 = ME=NET [DATA3 d1 1
F—+—{ MSGR Nu:Nz: Z:Wd ] Note: Direct bus should be [DATA4 d10 ] System 2
[ DATA1-5 ] specified as T-link. [DATA5 d3 ] WR0
N2 = Monitoring timer WB1
- for use of SUMINET s 1 WB2
Function | Message transmission is used to receive data 7 = Station No. ystem f
from the device not belonging to own station. Wd = Status word WM10
@ The No. of words specified by DATAS from DATA1 = Source dat WM11
the contents of the source area (first - moudﬁle Noa WM12

address) specified by DATA1, 2 are _ ] ] .

transmitted to the destination area (first Bfgﬁg - gourctta_ag%retss With the above instruction, three

address) specified by DATA3, 4 = Reception data | words are received from WBO in

Spec v N e) : module No. system 2 to WM areas in system 1

@ Information on reception (status) is stored in DATA4 = Reception o Station 30 on the T-link

Wd. After one reception is complete, reset address .

this status before performing the next DATA5 = Number of

reception. Without resetting, the next words received

reception is disabled. (DATA1 to 5 must be

3 The maximum number of words received is

as follows: {1 word = 16 bits) specified in decimal)

Direct bus 1018 words
T-link 108 words
P-link 108 words
PE-link 498 words
Direct access 1018 words
SUMINET 1004 words
Expansion T-link 108 words
ME-NET 108 words

Operand and influence flag

B lealwx Fwr lwalws|we] s | TR | cs | cR | 8D [wi [wa2a|was|w2e| 30 lwizs 28| wi | wi jwk |[WP|wa)| d | h | influence flag
ZOOOOOOOOOOOOO"OOOOOOOO s|z|E|O

walolo = 1=T=1=1-1-1=|=-[=1=1-1-]1-1-1-1-{-{-i-l-l-i-l-l=f-1-l*1~

*  The input address of WB cannot be specified for Wd (operation result storage address).
*+ When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.

o]
O
o]
O
O
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ONE-POINT ADVICE

Message transmission and reception (1)

An example of communication between two units is shown below.

or reception ]

2. Meanings of instructions

Transmission

The F55, F70, F80H, F120H, F70S, F120S, F140S, and
F150S Series enable data transfer between two units in
one link with message communication instructions.

1. Message communication instructions
MSGT: Transmission instruction
MSGR: Reception instruction

[MSGT Ni1:N2:Z:Wdl
[MSGR Ni:N2:2Z:We]

—

Link type W
1:
2: P-link/PE-link

: Direct access

: SUMINET

: Expansion T-link

U e W

T-link (Direct bus-link)

ME-NET

—

use of SUMINET (x 10ms)
L 0 = 1s (0 to 9999) J

Monitoring timer for

~ D
Status (result display area)

Bit data area except differential and keep
areas

0123456789 ABCDEF

(TITTTITTITI I ldl]

N
L Error code
ERROR (instruction execution error}
END (instruction execution completion)
BUSY (instruction execution in progress)

WAIT (instruction execution wait)

=
=

or code (hexadecimal)

nn Speciafied station not present

[ 0] 1] 0] Parameter setting error
nnnn Other station disconnection
[0] 1] 0] 0] Other station processing in progress
[0] 1] o] 1] Received data error

[ 1] 1] 0] Other station processing impossible
[ 1T 1] 1] System failure (local system failure)
Response time over

[0] 0] 1] Received file error

* Be sure to reset the status to zero when MSGT/R
is completed (Second bit of the status is set ON).
Otherwise, the subsequent MSGT/R is not
executed.

W 0O N O ;e W N -

H

\. S

Specifying station number.

See the next page.
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ONE-POINT ADVICE

Message transmission and reception (1)

{continued)

Z: Specifying station number

Data is transmitted or received via the station with
the specified number Z. {Specification depends on

{Direct bus-link)

l?hannd No. I Station No;l

link types.)
Link name Specification method Configuration Specifiable range
T-link Decimal d0000 to d0399

(Direct bus-tink)

Ehannel No. l Station No. J

T t—-00t031

00to 03

I t——‘ 00 to 99
00to 03
P-link Hexadecimal h0000 to hOOOF
rP-link No. l Station NOJ h0100 to hO10F
T L— 00 to OF
00, 01
PE-link Hexadecimal h0000 to h003F
PE-link No. l Station No. J h0100 to h013F
I 1—— 00 to 3F
00, 01
Direct access Decimal d0 to d9
L— 0to9
SUMINET Hexadecimal h00000100
|T) ol Network No. lNode addressl Port NOJ to
hO07F7E0QQ
L 00
01to 7E
00to 7F
(0: Same network)
Expansion Decimal d0000 to d0031
T-link d0100 to d0131

d0200 to d0231
d0300 to d0331

ME-NET Hexadecimal

[ ME-NET No. [ Station No. J

T L——00 to 3F

00, 01

h0000 to h0O3F
h0100 to h013F

Note: If Z indirectly specified on P-link/PE-link, SUMINET, or ME-NET, the data is recognized as decimal data. Use the
binary/BCD conversion instruction to store the data.
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ONE-POINT ADVICE

Message

transmission and reception (2)

An example of communication between systems is shown below.

3. Meanings of data

[ DATAT
[ pATA2
[ DATA3
[ DATA4
[ DATAS

4. Example program

[MSGT:N1:N2:Z:Wd :l
] — Specifies the source data module No.
] —» Specifies the source relative address.
:l — Specifies the destination data module No.

] — Specifies the destination relative address.

]

} Source data

il Destination data

Specifies the No. of words transmitted.
{This must follow the data format specified by DATAT1, 2)

T-link 0 (from T-link to bus)

0

F120H

System 1

-p

(FTL651B)

F8OH @)
(O+-Station No. on T-link

System 2

Five words are transmitted from the data memory area
BD6 to BD10 in system 1 to user file 30 in system 2.

1:0: d20 : WM10 ]

LMOV  WM10

— —{ wmscT
[ DATA  d1a
[ DATA  d6
[ DATA  d30
[ DATA  do
M102 | DATA  ds
—1—{ hoooo
== System 1 ==
BD6
10
T T

] w=p

] in file No. 14 (data module No. 14)
] From BD6

] In user file 30 in system 2

] ToW30.0 through W30.4
]
]

Number of words transferred: 5

The data can be retransmitted or new data can be
transmitted by resetting the status in WM10.

System 2

W30.0
1

2
3
4

* In system 2, file definition (5 words or more
of file size, data format BD) is necessary.
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Section 3 Instructions

3-4-9 Analog instructions
1. Analog
« The eleven types of analog instructions (having
different functions) are as follows. F30, F50, and F50H
series do not support analog instructions.

O: Available

—: Not available

Instruction

Symbol

Function

£55, F60, FT0,
F80H, F120

F708, F1205,
F1405, F1505

(1)

Upper limit

Hifwe F woz ]

A upper limit iZ! is set for the value of Ws
and a value within this limit is transferred
to Wd.

O

O

(2)

Lower limit

4+

Hi{ws & wa:z ]

A lower limit 12l is set for the value of Ws
and a value within this limit is transferred
to Wd.

(3)

limit

Upper and lower

HH ws o Wd:Z1:22]

Sets the upper limit of the Ws value at Z1
and the lower limit of the Ws at Z2 for
transfer to Wd.

(4)

Dead band

L ws A4 wa:z ]

1Z! is processed as a dead band value.
When Ws > 1ZI, the result of (Ws - iZl} is
output to Wd. When Ws < -IZ|, the result
of (Ws + 1Zl) is output to Wd.

(6)

Bias

b

H H ws Fwda:z ]

12! is processed as a bias value.

When Ws > 0, the result of (Ws + IZl} is
output to Wd.

When Ws < 0, the result of (Ws - IZ1} is
output to Wd.

When Ws = 0, 0 is output to Wd.

(6)

Filter
FIL

Hl—[WS FIL Wd:Z:N ]

Ws is filtered and output to Wd.

(7

Differential
DIF

H H ws IF wd:z:N ]

Ws is differentiated and output to Wd.

(8)

Integral
INT

H'—{WS INT Wd:Z:N ]

Ws is integrated and output to Wd.

(9)

Sampling hold

HOLD

H +{ 8s:ws Howo Wd:Z:N |

While contact input is ON, Ws is being
sampled. Just when contact input is OFF,
Ws is held and output to Wd.

(10)

Multi-percent

MLTP

HH z mutp 22 - Wd |

21 is multiplied by Z2, and the resuit is
divided by 100. The quotient is stored in
Wd. The remainder is not saved.

(mn

Divide-percent

DIVP

HH 21 owe 22 ~wd |

Z1 is multiplied by 100, and the result is
divided by Z2. The quotient is stored in
Wd. The remainder is not saved.
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Section 3 Instructions

Processor : Applicable) Program loader

2. Upper limit (—¢— )
Instruction| Upper limit IF110 Example

Symbol

— WB0000 —¥— WMO0000 : d2000
i Ms —— wd:Z ] — ]

wd (Output) {

Function | (D A upper limit (Z) is set for the ‘ Ws (I:g;m)
value of Ws and a value within this
limit is transferred to Wd.

M wB000 —= WM000

Wd (Output) } (BCD 4 digits) (BCD 4 digits)
@ wB000 — WMO000 [2,000
— 4 i
/‘ Ws (I—’nput) {BCD 4 digits) (BCD 4 digits)

@ In F60 series, W (file) cannot be
specified as operand.
(® Ws should be BCD data.
The upper limit Z should be within
Wd storage area.
16 bit data area:
-7,999 to 7,999
32 bit data area:
-79,999,999 to 79,999,999

Operand and influence flag

we [wm|wk [wr[wa]ws[ws] Ts [ Tr] cs | cr | 8D |wi [w2a|was|w2e[¥30 wias 22} wi { wi [wk [we|wa| d | n | influence fiag
ws|o|o|olololo|olojojo|o|o|dlo]|o|lojo|o]|Oo{jO]|O]|O O|l—-1—-1s|{z{E]|O
wd|o*fo|o|-|O|O|O|O|O|O|O|O|O]O|O|O|O[O]|O|0]O == |-ttt
z|lojolo|o|ololojolojo|o|Oo|d O |O|O|O[O|OjO|O

*The input address of WB cannot be specified for Wd {operation result storage address).
**When using P or PE-link, WL (inciuding W21, W22, W23, W120, W121, W122, and W123) is also usable.

O|0
|0 |0
oo
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Section 3 Instructions

3. Lower limit ( ——)

Processor ( Applicable)

Program loader

Instruction| Lower limit ‘ F111 Example
Symbol
i Ms —A— Wd:Z ] —i—{ WB0000 —A— WM0000 : 1000 ]
wd (Output} T
d1000 ‘/
Function | A lower limit (Z) is set for the value of
WSs and a value within this limit is —_
transferred to Wd. Ws (Input)
wd (Output) 4
z __/
_— ® wsooo [1,500] — WMO000 |1,500
a (BCD 4 digits) (BCD 4 digits)
—
Ws (Input) @ WB000 — wMooo [1,000
(BCD 4 digits) (BCD 4 digits)

@ in F60 series, W (file) cannot be
specified as operand.
@ Ws should be BCD data.
@ The upper limit Z should be within
Wd storage area.
16 bit data area:
-7,999 to 7,999
32 bit data area:
-79,999,999 to 79,999,999

Operand and influence flag

WB [WM|WK | WF|[WA| WS We.[ TS TR|{CS|CR|BD|WL

w2alwas|w2s| W30 s 22| wi | Wi Wk |WP [WQ

Influence flag

Wsooooooooooooo*’ooooooooooo slz|E
wao*oo—ooooooooo’*ooooooooooo -1-11*
zooooooooooooo‘*oooooooooooo

*The input address of
**\When using P or PE-
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4. Upper

and lower limit ( —— )

Section 3 Instructions

Processor {

: Applicable) Program loader

F50 ;
F30 |F50H| F55 l F60 | F70 ,FSOHIHZO {005

Instruction| Upper and lower limit l F112 Example
Symbol
+—{ BD0001 —¥— BD000O : d3000 : d100 i
F{Ms =f— wd:z1:22 ]
For BD0O0O1 [ 4000 |, BDO0OO | 3000 |.
For BD0001 [ 2000], BD000O [ 2000 ].
Function | @ An upper limit (Z1) and a lower limit

{Z2} are set for the value of Ws and a
value within these limits is
transferred to Wd.

Wd (Output) }
Z1}---

/. 7 Ws (Input)

@ Iif Z1< Z2, the lower limit is used and
the upper limit is ignored.
(3 Ws should be BCD data.
@ The limit Z1 and Z2 should be within
Wd storage area.
16 bit data area:
-7,999 to 7,999
32 bit data area:
-79,999,999 to 79,999,999

For BD0001[__50], BD000O [_100 J.

1
d4000

Operand and influence flag

WB [WM| WK | WF WA |WS W9, TS | TR| CS | CR | BD | Wi [w24|w2s|w26|¥30 fwizs 22 wi [ wi [wk [wp [wa| d | h | influence fiag
Ws|O|O 000000 |00 |OojOo|C00ojo|0o|o|o|o|o|o|lo|olol~-|-is]lz|e]o

wd| O O

O[-]O0]O|O|OC|O|O]|O

O

O
!
I

e EER

2221 0 | O

O|0j0OjO|O]O|O|O]|O

O

ojo|o|jo|o|O|O|O|O]|O
glo|o|ojojojo|ojo|o

0|0

* The input address of WB cannot be specified for Wd (operation result storage address).
*¥When using P or PE-link, WL {including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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Section 3 Instructions

Program loader

Processor {

F30 | F50 I F55 | F60 I F70 ‘FBOHIHZOH

5. Deadband (1) F50H
Instruction| Dead band | F113 Example
Symbol
+—{ BD0001 7+ BDO00O : d3000 -

——{Ms -+ Wwd:Z ]

For BD00O1 BD0000 [_1000].
For BD0001 [ 2000], BDO00O [___0].

Function

12l is processed as a dead band
width.
When Ws > 1ZI, the result of (Ws -
1Z}) is output to Wd.
When Ws < -1ZI, the result of (Ws +
1Z1) is output to Wd. In other cases, 0
is output to Wd.

o |/
/ 0 1zl ws

@ Ws should be BCD data.

(3 The dead band width Z should be
within Wd storage area.
16 bit data area: 0 to 7,999
32 bit data area: 0 to 79,999,999

For BD0001 [-6000 |, BD000O [-3000].

(+) | 3000

AT
6000 3000 ;

3000 (+)
4000

3000

Operand and influence flag

we lwmiwik | wrlwa{ws|we) TS | TR | CS | CR | BD | WL |W24 W25 |W26 W30 wizs E’{g?,“' wi | Wj [wk {wP|wal d | h | Influence flag
WsOOOOOOOOOOOOO’*OOOOOOOOOOO—- s|z{E]|O
WdO*OO—OOOOOOOOO"OOOOOOOOOOO—--— HK
ZOOOOOOOOOOOOO"OOOOOOOOOOOO—
* The input address of WB cannot be specified for Wd (operation result storage address).
*» When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.
Note on programming
When Ws indicates a 32-bit data area and Wd specifies
a 16-bit data area, data may overflow depending on the
Ws and Z set values.
Example :
Ws = BDO Zz wd = WMO0
70000 d100 7999 « Overflow flag A40 is set to ON and the maximum
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6. Bias (—f—)

Section 3 Instructions

Processor ( Program loader

F50
F30 |F50H| F55 I F60 l F70 lFSOHIHZOH

g

Instruction| Bias ‘ F114 Example

Symbol

——{ws —— wd:z ]

Function

(D121 is processed as a bias value.
When Ws > 0, the result of (Ws +
1Z1} is output to Wd.

When Ws < 0, the result of (Ws -
1Zl) is output to Wd.
When Ws = 0, 0 is output to Wd.

wd
ab”
0 Ws
////, -1ZI

@ Ws should be BCD data.

(3 The bias value Z should be within
Wd storage area.
16 bit data area: 0 to 7,999
32 bit data area: 0 to 79,999,999
However, some Ws value may cause
an overflow. The change of Ws value
should be considered when setting
Z.

+—{ BD00O1 —F— BDO0OO : d3000 -

For BD0001[4000 |, ~ BDO00OO | 7000 |.
For BD0OO1 . BDoooo[ 0]
For BD0001[-6000],  BDO00O [-9000 |.

For BD0O001 (79999999} BD0000 [ 79999999
and overflow flag A40

is set ON.

(+)

4000 (+)
3000

9000

Operand and influence flag

wa]wm|wk [ wr{walws|we] ts | TR | cs | cr | 8D |wi {w2elwas|was|¥30 lwizs 2 wi [ wi {wk |wp|wa| d | h | Influence flag
wsiojo|o|ol|olo|ojolo|o|olo|Tlo|o|o|o|o|OofOolOjO|O|O|- |- |S}jZ]|E|O
wilotlo|o|-{o|lo|o|o|lololo|o|dfo|o|ojo|o|olo|o|ojoloi—- |- (- {—-|¢t]H
z|lolololojolo|olofojofo|lo|dlo|o|O|O|CjO|O[O|O]O[O]|O}-

*The input address of WB cannot be specified for Wd (operation result storage address).
**When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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Section 3 Instructions

Processor (

: Applicable}

Program loader

F50
. F30 | l F55 | F60 l F70 IFBOHlF"ZO
7. Filter (FIL) FSOH
Instruction| Filter ‘ F115 Description Example
Symbol 4 Ms FIL Wd:Z:N ] (@ This instruction is used | Fixed-cycle level 2 interrupt processing program:

Z: Time constant for filter/AT
[ ATxZ = Time constant for filter

N: Analog work area number (0 to 255)

AT: Sample cycle of fixed-cycle processing

with the fixed cycle
program.

@ The processing
method is as follows:
Wdn = {{(Ws + Rn-1-
Wdn-1) /Z} + Wdn-

]

Function

(M Ws is filtered and output to Wd.

(2 The same analog work area
number N must not be used in
other analog instructions. If the
same number N is used, a user

(3) program error will occur.
If N is outside the specified range,

(@) a user program error will occur.
When Z<0, an operation execution
error will occur.

Wdn and Wdn-1 are
stored at every sample
cycle of fixed cycle
processing.

Rn-1 indicates the
remainder of the
previous calculated
value.

(3 When time constant
for filter = 30ms and
fixed cycle AT =
A10ms, Z becomes 3.

After filter
processing

Input signal

1 second (1000ms) cycle

‘-—{PROG 50:1000:0 ]——‘
’—4»—[waoooo FIL WMO0000 : d3: 19 }——‘

Time constant for filter: 3 seconds

Operand and influence flag

We Il wilwrlwalwslwe] Ts | TR| cs | cr | 8D | wi [waa|was|w2e[{¥30 lwias B2 wi | wj |wk WP |wa| d | h | Influence flag
wslololololololojolojololo|dlololojo|o|Oo|OC|O|CIO|O |~ |~ |S|Z]|ElO
wd|o*ol|lo|-|O0l0|O|{0|0O|O]|O]|O Molol|lojolo|lololojojo]oi - |- |-i- |+
zlololololo|lojolo|o|o|o|o|lTd]Oo|O0|0O|0]|O|]O|O|O|O|O|O O |-

*The input address of WB cannot be specified for Wd {operation resutlt storage address).
**\When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.

Programming advice

The filter instruction is used to protect the analog
meter from abrupt fluctuation caused by steep data
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When the filter instruction

is used, movement of the
analog meter indicator
needle is smoothed.

changes when the PC analog output is connected to the
analog meter.




Section 3 Instructions

Processor

: Applicable} Program loader

F50 I | 60 l F70 IFSOH|F120
8. Differential (DIF) F30 lFSOH ad i
Instruction| Differential I Fi16 Description Example
€D i 1 1 1 . . B
Symbol F{Ws DIF Wd:z:N ] (WThisinstructionis used | Fiyed.cycle level 2 interrupt processing program:
with the fixed-cycle 1 second (1000ms) cycle
Z: AT/differential time @ _[[)_'l:‘ogram. | §
AT/Z = differential time ' The same analog worl . .
[AT: Sample cycle of fixed-cycle processing] area number N must PROG 50:10000: 0
N: Analog work area number (0 to 255) not be used in other B0012

analog instructions. If + WB0000 DIF WMO000 : dS : 127
the same number N is

used, a user program

Function |1 Ws is differentiated and output to

wd. ) ) error will oceur. Differential time: 0.2 second
The processing method is as 3 If N is outside the

follows: e ified ra a

Wd = (Wsn - Wsna)/Z specified range, a user

program error will

Wsn and Wsn-1 are stored at every occur.

sampe cycle of fixed-cycle
processing

21 1fZ < 0, an operation execution
error will occur.

Operand and influence flag

w |wM|wK | wr[wa|ws|ws | Ts | TR | cs | CR | BD |wiL [was|wa2s|was| W30 wis 2% | wi [ wi [wi [we{wa| d | h [ influence flag
ws|lO|OjOo|Oo|Oo|O|Oo|o|O|O|O|O|ClOo|o|o|o|o|Oo|Oo|Oo]lOo|Oo|oi-|-|s|ziEl|lo
wd|0"|o|o|-|o|o|o|o|o|o|lo|o|Tdlo|o|o|o|ojo|ojolo|lo|ol-|-1-]- 4t
z|O|O|O|Oo|Oo|O|O|O|O|O|O|O|CNO|O|O|O|O|O|jO|O|O|O|O|O]|-

*The input address of WB cannot be specified for Wd (operation result storage address).
**When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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9. Integral (INT)

Processor

: Applicable) Program loader

F50
F30 IFSOHI F55 | F60 I F70 IF80HIF120

Instruction| Integral

| F117

Description

Example

Symbol

Z: Integral time/AT

[AT x Z = Integral time
AT: Sample cycle of fixed-cycle processing

N: Analog work area number (0 to 255)

F——{Ws INT Wd:Z:N ]

]

Function | (D Ws is integrated and output to Wd.

The processing method is as
follows: Wdn = {{(Ws + Rn-1)/Z} +
Wdn-
Wdn and Wdn-1 are stored at every
sample cycle of fixed-cycle
processing.
Rn-1 indicates the remainder of the
previous calculated value.
(@ 1 Z < 0, an operation execution
error will occur.

(D This instruction is used

with the fixed-cycle
program.

@ The same analog work

area number N must not
be used in other analog
instructions. If the same
number N is used, a
user program error will
oceur.

(3 If N is outside the

specified range, a user
program error will
occur.

Fixed-cycle level 2 interrupt processing program:
1 second {1000ms) cycle

PROG 50:1000:0

B00O11
+—{ WB0000 INT WMO00O00: d10: 99

Integral time: 10 seconds

Operand and influence flag

wewmlwi | welwalws[we] 1s [ Tr] cs | cr | 8o |wi [waze|was|wa2e[W30 lwras B2 wi | wj |wk |wplwa| d | b | Influence flag
wslo|olololo|o|olojololojo|do|o|o|ojOo|O|O]O|O|O|O|~-j—|S|Z|[E]O
walololo|-|lo|olololololo|o|dlojo|olo|olo|o|oc|ojofOo|-{-|-{-[¢t]H
z|lolojlo|lo|lojo|ololo|o|o|o|dY0o|O|lO|O|O|O|O|O|O|O|O|O ]|~

*The input address of WB cannot be specified for Wd (operation result storage address).
**When using P or PE-link, WL {including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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Processor {

Applicable} Program loader

F50
10. Sampling hold (HOLD) ra0 | fdou] P55 | Feo | F70 raonra
Instruction| Sampling hold I F118 Description Example
Symbol @ The following identifiers

Bs: Sample hold timing input
N: Analog work area number {0 to 255)

F—{Bs:Ws HOLD Wd:N ]

can be used for sample
hold timing input (Bs).

M AlS
ol—

m| P

Of—[0x
oi*l0|O
Of=~|0|™m
ool

O
i
o]

O|l0|0|w

Function

@ When the contact input is ON, Ws
is read. While contact input is OFF,
Ws is held and output to Wd.

O}0

O: Available
—: Not available

(@ The same analog work
area number N must
not be used in other
analog instructions. If
the same number N is
used, a user program
error will occur.

@ If N is outside the
specified range, a user
program error will
occur.

1 Boo20 : WB0000 HOLD WB0001:5 1—]

ON
B0020 OFF

WB000 — ﬁ:”O\M\\A\ Hold
7 Hold Sin_'\’&"_r'?\ biz

Sampling
WB001 l450 T

Operand and influence flag

WB (WM|WK | WF (WA (WS

ws.

TS

TR

CS

CR

W30

w24 |w2s|w2e| VY

BD W26 [W125

Expan-

sion | Wi | Wi |[Wk |[WP|{wQ]| d | h | Influence flag

ws|O|O|OIO|[O|O

o]

O

O

O

O

O Ol|0O|O0]0]|0

0|00 |0 - |S{Z]|E]|O

wd| OO |O |- |O|O

O

O

O

O

O

O O|0O]|0]O]|O

O[O0 |0

- itt

*The input address of WB cannot be specified for Wd (operation result storage address).
**When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123} is also usable.
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11. Multi-percent (MLTP)

Processor {

F50 .
SEE | Feo | P10 JFson ot

: Applicable)

Program loader

instruction| Multi-percent | F119 Example

Symbol {21 MLTP Z2—Wd ] MOO1A
|- BD0000 MLTP BDO00O1 ~BD0002 1]
For BDDOOO = and BD0001 = [125], instruction
results in BD0002 = [625].

Function | Z1is multiplied by Z2, the result is 500 x 125 _ 25

divided by 100, and the quotient is
stored in Wd. The remainder is not
saved.

@ If the result exceeds the data range
of Wd, the overflow relay is turned
ON and the maximum (minimum)
value is stored in Wd.

100

Operand and influence flag

welwm|wk | welwa|ws|we.| Ts| TR| €S | CR | BD [ WL [W24|W25|W26 W30 o5 B9 wi | Wi |wk [WP W d Influence flag

1olololololo|o|o]olololo]|diolo|0]|0]0}0 0|0 0|0 |0 s|z|E€
=lolololo|ololololojojojo|dl0|0]|0[|0]|0|O OO oljo|o AERR
WdO’OO-OOOOOOOOCf‘OOOOOOOO O|0 |-

*The input address of WB cannot be specified for Wd (o
**When using P or PE-link, WL {including W21, W22, W23,
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peration result storage address).

W120, W121, W122, and W123} is also usable.




Section 3 Instructions

Processor { Program loader

F50
F30 IFSOHI F55 I F60 I F70 IFSOHIF'IZOH

12. Divide percent (DIVP)

Instruction| Divide percent I F120 Example

Symbol |\ 'z, DIVP  Zz—Wd ] M001D
F+{BD0000 DIVP BDOOO1 —BD0002]1—]
For BD0O0OO = and BD0001 =[12500],
instruction results in BD0002 =[5 ] .

Function | { Z1is multiplied by 100, the result is 625 x 100 _ 5 /

divided by Z2, and the quotient is 12500

stored in Wd. The remainder is not
saved.

(2} If the result exceeds the data range
of Wd, the overflow relay is turned
ON and the maximum {(minimum}
value is stored in Wd.

Operand a

nd influence flag

WBI{WM|WK | WF{WAIWS|WI.| TS| TR(CS|CR

BD | WL [w24|w2s |w26| W30 wizs 98 | wi | wj |wk [we [wa

sion h | Influence flag

d
zjojo|o|o|o|0ojOo|0|O|0|0|O|O0%0|0]lOo|Oo|O|O|O|O|O|O|O|O|=-]|s|z|E|oO
z|o|o|o|Cjojojo|o|o|o|o]o|diolojo|o|ojo|o|o|o|o|o|o|-|t]d]|¢t]

wd|O'o|Oo|-jojojo|o|o|o|o|o|glo|ojo|o|jo|o|o|Oo|Oo|O|O|-]|-

* The input address of WB cannot be specified for Wd (operation result storage address).
** When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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Section 3 Instructions

3-4-10 Trigonometric functions

1. Trigonometric

« The six types of functions (having different functions)
are as follows. Trigonometric function instructions

are supported by F70S, F120S, F140S, and F150S
series.

Instruction | Abbreviation | Symbol Function
(1) SIN SIN The sine, cosine, and tangent are calculated.
H z SN wd ] Input range: +360° step 0.1°
Input unit: Value increased by 10 times
(2) COS cos
) H Z COos wd ] Output unit: Value increased by 10000 times
(3) TAN TAN H 7z TAN wd ]
(4) ASIN ASIN l__[ 7 ASIN wd ] The arcsine, arccosine, and arctangent are calculated.
Output: £90°, 0 to 180°, +90° accuracy 0.1°
{56) ACOS ACOS Output unit: Value increased by 10 times
H Z ACOS wd ] Input unit: Value increased by 10000 times
(6) ATAN ATAN H 7 ATAN W ]

- Data formats and operation execution

(@ All operations are executed using the signed BCD
8-digit format (regardless of the amount of source
data).

@ If an error flag (A0041) is set ON, operation
execution is inhibited. *Example: the source data
does not use the BCD format)

@ If the operation result exceeds the capacity of the
storage destination, only the maximum capacity of
the destination is stored and the overflow flag
(A0040) is set.

@ If the operation result is a negative value, the sign
flag (FOOAE) is set ON.

® If the operation result is zero, the zero flag (FOO4F) is
set ON.

Example: Error indication and resetting by user program

A40

i

Bt B3
BO (Reset)

—i—{d0 Mov was ]
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® The sign flag (FOO4E) and zero flag (FOO4F) are set
ON and OFF for every execution of instructions in a
program.

@ I the overflow flag (A0040) and operation error flag
(A0041) are set ON, these flags stay ON until power
is turned OFF or until they are reset by the user
program. These flags also stay ON until they are
reset by operation from the program loader.
Operation continues regardless of whether these
flags are ON or OFF.

B30
— )} External indication of overflow

)—— External indication of operation error

Reset




Section 3 Instructions

Processor ( (53 Applicable) Program loader

F50
F30 IFSOHI F55 I FGOI F70 |F80H|F120H

2. Trigonometric functions (SIN, COS, TAN)

Instruction| Trigonometric functions |F90, F91,F92| Description Example
Symbol (D TAN9O® is output as a BOOIE
==z SN wd ] maximum positive value. }—H—-[BDOOOO TAN BDO0010 ]—|
H——{z cOs wd ] @ If input is 10.5 degrees,
input data is 105. For BD000O [ 600 ], instruction execution results
Lz TAN - wd ] in BD0010 [(17320].

BD0000 means 60°, and BD0010 means 1.7320.

Function | @ The sine is calculated.
2 The cosine is calculated.
(@ The tangent is calculated.

Input range: +360° step 0.1°

Input unit: Value increased by
10 times

Qutput unit: Value increased by
10000 times

Output accuracy: Rounded to 0.0001

Operand and influence flag

wa wmlwicl wrlwalws[wa] 7s [ Tr [ cs [ cr | Bo | wi [wae|was|was W30 wis 25| wi | wi {wk [wp|we| d | h | Influence fiag

ziolololo|olo|ololo|o|olo|Tdlolo|o|jojo|Oo|O[O|O]O|O|O|-|SjZ]|EjO

wilolo|o|-lo|olo|olo]olo]o|dfololo]o]olofojololojol-[-T it 1¢t]¢

*The input address of WB cannot be specified for Wd (operation result storage address).
**When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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3. Inverse trigonometric functions
(ASIN, ACOS, ATAN)}

Processor ( EZ=5): Applicable)

Program loader

F50

F30 lFSOHI F55 | F60 | F10 IFBOH]HZOH

Instruction| Inverse trigonometric functions | F93, F94, F95

Description

Example

Symbol | '\, r; aAsin  wd ]
{2z ACOS Wwd ]
H{z ATAN wd ]

Function | (U The arcsine is calculated.

;f‘ The arccosine is calculated.
(3) The arctangent is calculated.

Input unit: Value increased by
10000 times

Qutput unit:  Value increased by
10 times

Output range: +360° accuracy 0.1°

(1) ASIN and ACOS accuracy| BOOIE

i} Input: -0.9t0 0.9
Qutput accuracy: 0.1°
i) Input: 0.9t0 1.0
-0.9to-1.0

Z ifinput > 1 orinput < -1

at ASIN and ACOS, an
operation error occurs
and operation is
disabled.

f—+—{BD0000 ATAN BD0010 H

For BDOOOO of [ 17320/, instruction execution
results in BD0010 .

BDO000 means 1.7320, and BD0O010 means 60°.

Operand and influence flag

wB

WM| WK ]| WF|WAIWS|W9,| TS| TR{ CS|CR

BD | WL |w24|w2s|w26{W30 wizs 293 | wi | wj |wk [wpiwa]| d | h | influence flag

z|olo|o|olololo|lo|o]o|o]|o|do|o|o]o|o|o|o|o|o|o|o]o|-|s|z]|E|o
wi|ofo|ol-lo|o|olo]o|ofo]o]|cd]lololo]ojololololojojo]| |-t ][t ]¢

*The input address of WB cannot be specified for Wd (operation result storage address).
**When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123} is also usable.
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3-4-11 Files
1. File instructions

« The types of file instructions (having different

functions) are as follows.

Section 3 Instructions

Some of these instructions operate independently,

while others operate in combination.

Application

Write/read file

Tracking file

Read-only file

F30

F60

F55, FBOH,

to F1205, F1405,
Instruction *1 *2 F50H F150S
(1) File definition (FILE) | @ @ +— Provided | Provided | Provided
(2) Selector (SEL) | O = O O O -— Provided | Provided | Provided
(3) Deselector {DSEL} | O = O - O —l Provided | Provided | Provided
{4) File store (FFST) @ Provided | Provided
(5) FIFO load (FIFO) O-—q Provided | Provided
(6) FILO load (FILO) Ol Provided | Provided
(7) Fileclear (FLCL) | O-=— O- QO Provided | Provided | Provided
 (8) Fileread (RFIL) | O O O -— Provided
(9) File write (WFIL) | O O=+— Provided
{10) File information {FINF) Q=— Provided
{11) Data table definition (TABL) @ — Provided | Provided | Provided
(12) Data (DATA) @ — Provided | Provided | Provided
(13) Dataend (DEND) @ — Provided | Provided | Provided

@ : indicates an instruction required for the corresponding application.
O : Indicates an instruction to be optionally used for the corresponding application.

*1 : Using user files

*2 : Using system files (data modules numbered 0 to 26, 120 to 123, 125)

Examples of applications (concept)

(1) FLCL

(2)

SEL, FILE

corresponding file.

The FLCL instruction is executed.

When the FLCL instruction is executed, all
information (data) is deleted (cleared to 0) from the

Information is stored.

Note: Indirect specification is possibie

Information on the specified page of the specified
file is copied and stored at the specified word
address of the specified memory.
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{3) DSEL, FILE

Storage in file

Note: Indirect specification is possible.

Data at the specified word address of specified
memory is copied and stored on the specified page
of specified file.

(4) FFST, FIFO or FILO

Overflow

Stored from the top, fetched
from the bottom

Data is stored in the specified
file. If the FIFO instruction is
used, the data stored first is
fetched first.

If the FILO instruction is used, the
data stored last is fetched first.

(5) TABL, DATA, DEND, SEL

A user program is used to generate a file and the
information to be stored in the file.

The SEL instruction is used to copy the data stored
on a specified page and store it at the specified word
address of the specified memory.

[ L[] ]
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Processor { : Applicable) Program loader

2. File definition {FILE)

Instruction| File definition I F193 Example
Symbol —{ FILE N+:N2:Na:X ] (1) Example
N1 File No. — FILE 30:4:3:BD 1
N2: X size o X
Na3: Y size ' ,
X: Data format (S, Di or BD) File No. 30 P Xl vy
120 X3
i Y. : ' L Fi —
Function D A user file is registered and its 7 X1 Y3 E 30 Xs File 30
area is assigned in the file data Y X2 Y3 IR —
area. X CA X
(@ The FILE instruction only acquires X1 Y2 Y5 X
an area when the processor is 1 X2 Y2 ) ' Y2
started or the program is modified. : 6 X3
It executes no processing during X1 Y1 v 7 Xa
operations. X2 Y1 L8 X
® Data format X3 Y1 o X
. : }Y3
sl 0 Binary 16-bit data Xs Y1 110 1 Xa
Di 1 Binary 32-bit data |___ BCD 8 digits E 11 E Xa
BD 2 BCD 8 digits
D20, LIETE 805'5 (2) @ A file difnition may be written anywhere in the program. (If the
1o definition is written after the PEND instruction, the scan time
can be reduced.)
(@ Modification of file definition
- If X is modified, data is cleared.
» Ifonly Y is modified, data is retained.
« If the data format is modified, data is cleared.
(3 The word addresses to be used for the SEL and DSEL instruc-
tions are shown as enclosed in the dotted line “{ 7",
(3) A program erro occurs in the following cases.
(M When a file No. is double -assigned or an undefined file No. is
specified.
(@ When a setting does not conform to the rules described in the
left column.
Operand | Influence flag
and s|z|e|o]|relee
influence
flag _T_T-_T_T1_1_  S:FOO4E E: AQ041 FE: F0047
Z: FOO4F O: A0D40 FF: FO046
File No. available for each MICREX-F series
F30, F50, F50H, F60 F55, F70, F8OH, F120H, F70S, F120S, F140S, F150S
30to 45 30 to 109
File size for each MICREX-F series
Series NxN
1 word = 16 bits 1 word = 32 bits
F30, F50, F50H 128 64
F60 1024 512
F80H 4095 3840
F120H 4095 4095
F70S, F120S, F140S, F150S 4096 4096
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ONE-POINT ADVICE

Notes on data format and size differences

Notes on data format, writing and reading of user files

The data format of a user file is defined as Si, DI or BD.

Source data (Ws)

User file data is written and ready by using such instructions as FFST, FIFO, FILO, SEL and
DSEL. The data differences in terms of the set data format and I/O area sizes are as follows.

1. When user file data format is designated as St (16-bit long binary data)
Destination data (Wd)

Monitoring on program

a) BCD 4- dlg-t data User file BCD 4-digit data area ioader (BCD)
Y LEPW
) CCACEER b i HEEIEN Ws wd
Road g gt 3102 -00000001 -00000001
s.gn flag [oiotoioriioroi] 00000001 00008001
Data for wnite and data for read differ __JW)U
) { -1 and +8001)

BCD 8-digit data BCD 4-digit data 00000001 0

ffihoTorototorati] = Jolo;or 1| = [0ro0ioii] i 0 00000001
1000 -
s t -00000001 00000001
«gn flag

{-1and +1)

As shown in the above figure, Ws and Wd have

Write
Read HIPH 1P o
’ [ojototoiojoseii]
Data for wrnte and data for read differ ____f

different contents when the I/O area sizes are different.

The result of this operation becomes the same as
that of the LMOV instruction.

2. When user file data format is designated as DI (32-bit long binary data)

the same as that of the MOV

As shown in the above figure, the operation becomes

instruction. Be careful length.

(a) BCD 4-digit data area User file BCD 4-digit data area
HOOE RADDODHDDD g HODE ws wa
' R BCO B.digit data area -00000001 -00000001
TVoT T v
Sign tiag Read [0 30 010 ot ol 1] “00000001 00008001
Data for write and data for read differ ___—}IOUD
(-1 and +8001}
b) -00000001 -00000001
BCD 8-digit data BCD 8-digrt data area
[iojatoioiojoji]=iiofojoto;ofofi] = [liiojojoiojoio;i]| -00000001 00000001
4}000 Wie 11000 ¥ 1000 BCOD 4-digit data area
Data tor write and data for read differ ____’
{=1and +1)
The result of this operation becomes the same as
that of the LMOV instruction.
3. When user file data format is designated as BD (BCD 8 digits) Ws wWa
(a) BCD 4- dlgll data User file BCD 4-digit data area -00000001 -00000001
TYTY LALLM T T Al T T T
|..|0|0|| =) Q1001 DI0leln wp fiiti 00 001
w - -
1000 te \ﬂﬂo >~ D" BCD 8-aigit data area 00000001 00000001
S,gtﬂ Read :rPo:ovoIoIoTo:lJ
n Tiag " 3
) L‘gﬁ S L -00000001 | -00000001
BCD 8-dign data BCD 4-digit data area
:n|0|0|0|0|0:0‘l] ..HHOT.OTO‘.DIQIQM - ””0:0:1
T Tl Bl S Tl G | d -00000001 -00000001
T] 0 1000 Y 10 BCOD 8-digit data area
. R LESAJ L] : : : L :
Sign f1ag ead [ 0103030 050;1] 00010000 00007999
(c) 1000 BCD 4-digit data area
foior1ioroiotof = [ihaignro
Lii) b 1 1 1 1 Read L
0000 {Overflow)

and read data to the data area having different data
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ONE-POINT ADVICE User file display differences depending on data format

User file data format and its monitor display

The data format of a user file is defined as S!, DI or BD.

The comparison circuit between data of user files (30 and 31) and data of counter C0 is
monitored as shown below.

p1 | Bl F53 BO co 23
1 i b 9999

[2 uocT

K ¥
BF
—| LR

P1 B1 _ 213 256  (Note) B10
2 i CRO >= W30.0 —
P1 " 213 512 (Note) B11
I " CRO < W30.1 Do
P1 82. — 213 100 B12
4 — cro >= W31.0 |
P1 | 213 200 B13
SN | CRo < W31 .
6 T TABL 30 : 1 : 3 :8I 7] - TABL30 of P1.6 is defined as S|
P1 F 1 {decimal notation).
7 | DATA h 100 (Note) ] -
P1 i ]
s I | DATA  h200 (Note) i -
P1 i 4
9 | DATA  h300 ] -
P
10 —— DEND ] —
P1
1 [ TABL 31 : 1 : 3 :BD 7 — TABL31 of P1.11 is defined as BD
P1 i 1 (BCD notation).
12 | DATA d 100 T —
P1 I T
13 [ DATA d 200 T -
P1 i ]
14 + | DATA d 300 ] ~
P1
15— DEND ] -

Data memory

Address Binary Decimatl Hexadecimatl BCD
0123456789ABCDEF
W30.
0 0060000100000000 256 100 100
1 0000001600000000 512 200 200
Note:
Regardless of d (BCD) or h (Hex) being designated in the DATA However, when a ladder program is monitored, the data designated
statement, the data is recognized identical. (d100=h100) h (Hex) is displayed in decimal notation.
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Section 3 Instructions

3. Selector (SEL)

: Applicable) Program loader

Processor

Instruction| Selector ‘ F195 Example
Symbol | | fN:z sEL wd ] (1) Example
N: Data module No. or file No. —i—{ 30 : WMO0000 SEL BDO000O ]
[ 30: WM0001 SEL WB0010 ]
Function | (D Data at the word location specified ]
by Z in file No. N is transferred to File No.30
wd. 0
File N: 0to 125 1
Y] 2
w 3 w000 [ 50 0 5 |
z — [ ] 4l T
5( 79999999 | “— BD0000|79999999
6 (BCD 8 digits)
7
- 8 WMO001 Flag
2 The file data in S! or Dl format is 9
transferred as binary data. Data in IRt ’ _ A0040 is set ON.
other formats is transferred as BCD 101 01234567 |~ WB010 | 7 9 9 9 " (A maximum value of
data. n (BCD 4 digits) 7998 can be stored.)
®itzis specified as a hexadecimal
direct number, it is handled as BCD Example of erroneous operand Z
data. WM000| 0 0 0 A ,
@ Even when the SEL instruction is AQ041 is set ON.
executed, the file pointer is not (Transfer is not executed.)
® changed. WM000
| , F50, F50H, and F60 series, . .
n P20, F50 and F60 series (2) Conditions of setting flags

W (file) cannot be specified as
operand.

3

(D Data Z is not BCD data. (E: A0041)
(2 The transfer data exceeds the maximum value of Wd. {O: A0040)
(3 Data Z is larger than the maximum address of the file. (E: A0041)

) A program error occurs in the following cases.

(@ An undefined user file is specified, or specified module No. is not present.

(2 Z is directly specified as value of d12 or higher (as shown in the above
example.)

Operand and influence flag

WB |WM{WK | WF |WA|{WS|Wo.| TS | TR | CS | CR | BD | WL |W24{W25|W26 \{(V’SO 26 gganw Wi | Wi Wk [WP|waQ] d | h | Influence flag
zlolololoio|o|o|o|o|loiojoldNo|oio|0O|0|O[O|0O|0O|O|O|O|O|S|Z|E|O|FE|FF
wilotlolol-lolololololo|olo|cdlo|o|o|ojo|ojo]|OojojOojO - |- || |+ft]|-}~

*The input address of WB cannot be specified for Wd (operation result storage address).
**\When using P or PE-link, WL {including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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4. Deselector (DSEL)

Section 3 Instructions

Processor

: Applicable) Program loader

Instruction| Deselector ] F196 Example
Symbol |\ Tz, DSEL N:Z: ] (1) Example
N: Data module No. or file No. }—-H—{ BD0000 DSEL 30: WMO0000 ]
Function | D Z1 is transferred to the position File No.30
specified by Z2 in file No.N 0
File N: 0 to 125 1
2
3
Z1 4
— .
6 WM000
7 - (BCD 4 digits)
8
@ The file data in Sl or DI format is 9
transferred as binary data. Datain 10 7999 |“— BD000O 7999
other formats is transferred as 1 (BCD 8 digits)

BCD data.

3 If Z2 is specified as a hexadecimal
direct value, it is handled as BCD
data.

@ Even when the DSEL instruction is
executed, the file pointer is not
changed.

® In F30, F50, F50H, and F60 series,
W (file) cannot be specified as
operand.

Example of erroneous operand Z2

WM000| 000 A Flag

A0041 is set ON.

wMo00! 0 0 1 2 ({Transfer is not executed.)

{2) Conditions of setting flags
(D Data Z2 is not BCD data. (E: A0041)
@ The data Z2 is larger than the maximum word address of the file.
(E: AD041)
(3 The transfer data is larger than the maximum number of N. (O: A0040)
{3) A program error occurs in the following cases.
(D An undefined user file is specified, or specified module No. is not present.
(@ Z2 is specified as a direct value of d12 or higher {as shown in the above
example.)
(3 A data table No. is specifiec by N.

Operand and influence flag

wB|wM|wk | wr|wa|ws|we | Ts | TR| cs | cR | BD [wL [waajw2s [w2s|¥30 wizs (28 wi | wi {wk [we|wa| d | n | Influence flag
zn|o|ojojo|o|o|o|o|o|o|olo|Co|o|o|o|o|o|ojo|o|o|o|o|O|s|z|E|o]|Fre]FF
z|o|o|o|o|o|o|o|o|ololo|o|0lo|o|o|o|o|o|ololo|o|o|o|of-|- bl |-

**When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usabie.
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ONE-POINT ADVICE

Indirect timer/counter specification circuit

An example of using the DSEL file instruction is shown below.

1. Instruction
AND, DSEL

Operation
Free setting of timer/counter via external digital
switch without using a loader.

3. System diagram

Input capsule

Timer/counter 0
selector switch —O)?_._.C_.__. 1
. JI -
Write key —0 O0—F— 2
3
102 10" 10°digit | — 4
Timer/counter :
address setting :
F
WB001
— 0
1/ or
3
103 109 digit :
owosarva [ [ L[] ||

Flow of setting

T at address WBO000

. Word data memory _,|
Signed BCD 8 digits
TS000 3

File No. 10
{Data module No.)

Timer set value L

TS511 )

jﬁ,

CS000 }

File No. 12

Counter set value (Data module No.)

CS511

Select either timer or

counter setting Set timer/counter data

—_— —_—

Set timer/counter address

Press write _5' & key and data
are stored in specified address.

ADDRESS BIN
Yy ¥ ¥ ¥
150069
158001
159092
150003
CSadad
£54ael
CSaee?
£30903

DEC HEX

-

w 4 e W W e
*lﬁ‘***"ll‘l

- o W W M M

4. Program
BO B2 DO
L —— —( - *Timer is selected.
DO
—i WBO AND h OFFF . WM1 - «Timer address setting
L wB1 DSEL 10: WM1 - +Set W_B1 data in address set by
B B2 D1 WMA1 in timer setting area.
— — —{ t > +Counter is selected.
D1 -
—1 WEO AND h OFFF . WM1 - « Counter address setting
WB1 DSEL 12:WM1 4 +Set WB1 data in address set by
[— WM1 in counter setting area.

Checking: After storing the above sequence, set the timer set value {TS) or counter
set value (CS) while displaying the internal data with the loader.

BCD

@ane123A
29682343
090#0909
398939649
LECERI R
§4894387

7 Data are set in TS0, 1 area.

7 Data are set in CSO, 1 area.
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Section 3 Instructions

Processor (

Applicable) Program loader

F30
5. File store (FFST)
Insruction | File store I F190 Example
Symbot {2z FST N ] (1) Example
l—q —{BD0O000  FFST 30 1
N: File No.
Function | @ Data Z is stored in file N. The BD000O | 79999999
stored data is shifted by one digit BD0001| 00001111
and the file pointer is
incremented by one. (When The X BD0002| 00999999
size is 1) File No. 30
(@ Data that has size X beginning with WhenX=3andY=3: File No. 30
Z is stored in file N. The stored Y3 WhenX=1andY =5
data is shifted by X and the file NE
pointer is incremented by one. 2 1
(@ If the FFST instruction is executed /;(1 \ 79999999 ) One data is writtten
when file is full, data is discarded Data is Y1 \ 2 to one word in
in the order the data stored. written into | X1| 79999999 \ 3 every single
@ If a constant is specified as Z, the three words| X[ 00001111 4 execution.
same constant is written to all X- in a single 2
size areas. execution. <3| 00993999 5

Note: The file pointer is
information that indicates
the position of the data
written by the FFST
instruction. The FIFO
instruction reads the data
block indicated by the file
pointer.

(® In F60 series, W (file) cannot be
specified as operand.

N

{2) Conditions for setting flags
@ When the file pointer becomes Y, the FF (file fill) flag is set ON.
@ When the FFST instruction is executed, the FE (file empty) flag is set
OFF. This flag is set ON when file pointer becomes 0.
{3} A program error occurs in the following cases.
@ A value of 29 or less, 110 or more, expansion module No. 30 to 109,
or a data table No. is specified as N.
@ The length of the memory area beginning with the Z-specified
address is less than size X. (For example, WB509 is specified as Z

when X=3.) ’
Operand and influence flag
WB|WM|WK | WF|wajws|we) TS | TR| Cs | CR | BD | WL [waajwa2s was|¥30 wios P2 | wi |wi [wk [wPiwa| d | b | influence flag
zjo|ojojo|o|ojo|o|ojolo|o|Td|o|o|olo|o|lojojo|o|olololols|z|e]| olre]FF
S RN

*When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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Section 3 Instructions

6. FIFO load (FIFO)

Processor ( Program loader

Instruction| FIFO ; F191 Example
Symbol F+—z FFO  wd ] (1) Example
L 31 FIFO BDO000O ]
N: File No.
When X = 1 and
Functi Y = 3 for file No. 31
unetion (I The data having X-size indicated
by the file pointer is transferred ® ( 12345678 BDO00O | 00000567
from file N to the area beginning 00000567 The file pointer is changed from 2 to 1.
with Wd and the file pointer is 3 (
decremented by one. The file data 00000000 v
remains unchanged after being 4 Data is not
transferred. _ X1| 00000000 | moved in the file.
@ If the FIFO instruction is executed \\,(Vfinfg(r_ﬁlial\rl‘g 31 Ys 000
when the file pointer is 0, data is B N, X 10101110
not transferred and the E flag is 0000 000
set ON. v, Xi| 13210123 -
3 N must be a file written by using 2222 | The file pointer is changed from 3 to 2.
- A X1| 79999999 | 456
the FFST instruction.
T . . BD0O000 | 10101110
This instruction can be used with X2| pooo1111 | 789
the DSEL and WFIL instructions. Xs | 00999999 11 00000000
@ In F60 series, W (file) cannot be 3| 0099999 2| 00002222

specified as operand.

(2) Conditions for setting flags
@ When the file pointer becomes 0, the FE flag is set ON.
(2 When the file pointer is 0 and the FIFO instruction is executed, an
operation error flag is set ON.
3 When the FF flag is ON and the FIFO instruction is execute, the FF
(4)

flag is set OFF.
If Wd overflows, the 0 flag is set ON.
(3} A program error occurs in the following cases.
@ A value of 29 or less, 110 or more, expansion module No. 30 to 109,
or a data table No. is specified as N.
(@ The length of the memory area beginning with the Z-specified
address is less than size X. (For example, WB509 is specified as Z

when X=3.)
Operand and influence flag
walwmlwk| wrlwalws[wa] Ts | Tr| cs | cr | B0 {wi [waa[was|wa2e| %30 wizs P2 wi | wi [wk [wp|wa| d | h | Influence flag
wilolo|o|-lolojololololo|o|d|ojojo|ojOo|O|O|O[O|O|O|[~-|~-|S|Z|E|O|FE|FF
il EIEEE

*When using P or PE-link, WL {including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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ONE-POINT ADVICE Tracking control circuit

An example of tracking control using file instructions is shown below.

1. Instruction
FiLE, FFST, FIFO, <=

2. Operation

Measure the weight of material at inlet of 500 kg to conveyor No. 3. Up to 20 pieces of -
conveyor No. 1, and send material of 500 kg or material can be loaded at conveyor No. 1.
less to conveyor No. 2 and material exceeding

3. System diagram

Conveyor No. 1 O @ O Conveyor No. 2 O
Sensor -
Sensor <)
Upward - \
When ON .
Analog input at Input at address Output at address | pve
address WBO001 WB000 WBO005 devi
evice
FTK311A 0 0
{0 to 10V 1 1 Digital val
o 0ch -2 2 igital value
3 3 4000
O 1ch : : (4000kg)
QG 2ch
0 3ch
F F 500 |
{500kg)
1.25 Analog value 1ov
4. Program ¢
———{ FILE 30:1 20:BD ] ~ « File definition
B1 Do
L (4 >
B2 D1
1 { 4
Do
——{ wB1 FFST 30 ] - + FFST at rise of B1
D1
—i—{ 30 FIFO BDO ] - < FIFO at rise of B2
B50
— BDO <= d 500 H > - B50 ON at 500kg or less
» Example of monitoring with loader LITE
F§e01| Ghrea¢Hd fange |
998at----—-L DBDCEY = d 4009658) H
ACDRESS BIN DEC HEX BCD

Wilé, Y Y v ¥

Wooah Co0uali1ouo0sodes 0000081792 00000780 000007004
Wadat 0000011109600000 90uR0Q1792 0300730 90090799

Wo902 Guondl1{00000060 0000001792 00068709 0009700

WaenY 9330011100600900 0300901792 02606790 00A007e6

Wia4d  0000011100000606 0p00001792 00008700 00000709

9RO 904411162000209 0300001797 €4000700 06900708 ( Example where 700kg and 300kg material
HORds GOS0011100600009 6000001792 00026700 00240788 | flow through together in above diagram.

W07 G090011100068000 6AneNG1792 40906700 04090708
Hou0a 00Cen11100062000 0000001792 000D070H 00000768
Roe99 Dedeel1iednanadd 9300001732 00000769 04090700
k8919  Q0BVEV1100000000 0006080758 00006300 00000306
Woell 00u0801160090098 0000HRG748 00000300 99008300

Drive device (B50) ON
at detection of 300kg
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Section 3 Instructions

Processor ( EZEE): Applicable)

Program loader

7. FILO load
Instruction| FILO l F192 Example
symbol | | 4 {N FLO Wd ] (1) Example
L 31 FILO BD0000 ]
N: File No.
When X = 1 and
i Y = 3 for file No. 31:
Function (1) Data having X-size is transferred or file Mo @
from block Y1 in file N to the area ® ( 12345678 |=~— BD0000| 00000567
begmnn.'ng with Wd and the file 00000567 The file pointer is changed from 2to 1.
pointer is decremented by one. G (
The data in the file is shifted by X 00000000 @ 0
and the resulting blanks are /
padded with zeros. @ '/W ®
@ If the FILO instruction is specified v
when the file pointer is 0, data is ©) '/- 3 Py When X = 3 and
not transferred and the E flag is v 000 Y = 4 for file No. 31:
set ON. @ / 2 000
3 N must be a file written by using vy, X — ) .
the FFST instruction. 456 2222 | The file pointer is changed from 310 2.
This instruction can be used with X1| 00017555 800000 | 00017555
the DSEL and WFIL instructions. X2| 00000444 | 789
1| 00000444
X3| 00000333 )
—_ 2} 00000333

@

®
il

{3) A program error occ
A Avalue of 29 or

(@ The length of the memory area beginn
than size X. {(For example, WB0098 iss

ag is set OFF.

(2) Conditions for setting flags

@ When the file pointer becomes
If the FILO instruction is execute
is set ON.
If the FILO instructi

0, the FE flag is set ON.
d when the file pointer is 0, the E flag

on is executed when the FF flag is set ON, the FF

@ 1f Wd overflows, the zero flag is set ON.
urs in the following cases.
less or a data table No. is specified as N.

ing with address Wd is less
pecified as Wd when X = 3.)

Operand and influence flag

welwmlwi | we|wa|ws|ws] Ts | TR| cs | CR | BD | WL [W24|W25 W26 W30 fras [ | wi | wij [ Wk [wPwa| d | b | Influence flag
WdOOO—OOOOOOOOdOOOOOOOOOOO——SZEOFEFF
SRR EEE R

*When using P or PE-link, WL (including W21, W22, W23, W1 20, W12
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Section 3 Instructions

Processor ( : Applicable) Program loader

8. File clear {FLCL)

Instruction| File clear l F194 Description Example
Symbol F=—{ FLCL N ] A user program error
occurs in the following BOOOF
cases. '—H—[ FLCL 30 ]
N: Data module No. or file Np._ M An undefined user file is
Number 3 cannot be specified e
N specified.
as . @ The FLCL instruction is File No. 30
- ] executed for a data :
Function | All contents of file N are cleared to table.
zero. @A le No. which 0 0 Initialized to contain
FIFO and FILO files are initialized to a YA module 0 whic zeros.
. - . does not exist is 1 0
state in which no data is stored. The specifi
. . . pecified. 2 0
file pointer is reset to 0.
3 0
4 0
5 0
6 0
7 0
8 0
9 0
10 0
11 0
Operand | Influence flag
and s|z|e|o|rElfF
influence
flag —1=1-1-14 ‘ S:FOO4E E: A0041 FE: FO047
Z: FOOAF O: A0D40 FF: FOO46
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Section 3 Instructions

Processor : Applicable) Program loader

9. File read (RFIL)

Instruction| File read | F197 Example
Symbol F——{ RFIL N1:2+:Z2:N2: Wd] (1) Example

N1:Fite No. (30 to 109) B012B

Z1: File address in X direction l_“_[ RFIL  31:d3:d2:3:BD0055 }—’

Z2: File address in Y direction

N2:No. of words to be read X1

Wd:First address of transfer destination

X2 Y1
Function | N2z words beginning with the X3 Three words beginning with the address
address specified by X and Y in file X1 specified by X3 and Y2 are transferred.
N1 are transferred to the area " v
beginning with Wd. The file 2 2
pointer and file data are not X1] 01234567 BD0055| 01234567
changed. (> BD0056/ 00000000

@ If 21 and Z2 are specified as X1100000000 BD0057| 00056789
hexadecimal direct values, the X2/ 00056789 |,Y3
data is handled as binary data. X3
Otherwise, the data is handled as
BCD data.

® If specified Z1 or Z2 exceeds the file {2) Conditions for setting flags
size, transfer is not executed and (@ If values other than BCD data are indirectly specified for Z1 and Zz,
the E flagisset ON. the E flag is set ON.

@ If the area beginning with the @ IfZ1 exceeds X or Z2 exceeds Y of the file, the E flag is set ON.
address specified by X and Y is (3 Ifthe length of the file area beginning with the address specified by
less than Nz words, transfer is not X and Y is less than N2 words, the E flag is set ON.
executed and the E flag is set ON. @ If transfer data exceeds the capacity of Wd, the zero flag is set ON.

(® N2 words may be stored in

! {3) A program error occurs in the following cases.
multiple Y blocks.

@ A value other than a file No. (30 to 109) is specified as Ni.

(2 Direct values area specified for Z1 and Z2 and the condition
described in @ or 3 of above item (2) occurs.

(® The number of words after Wd is less than N2. (for example, WB509
is specified as Wd when Nz = 3.)

Operand and influence flag

wa [wwm|wk | wr |walws|we) Ts [ TR| cs | cr | BD |wi [waalwas|w2e[W30 s 28 wi | wj |wk [we [wa
nio|o]jo|o|o|ojo|o|ojo|o|o|Co|o|ojo|o|o|lo|Oo|O|O]|O
Z2|0O|0O|O|O|O|O|O|O0|O|O|(O|O|0O|O|O|O]JO]JO|O|O|O|O]|O]|O
wd|o*lo|o|-|Oo|Oo|O|O|Oo|O|O|O|00|lO|O|O|O|O|O|O|O|O|O]|-]|-

*The input address of WB cannot be specified for Wd (operation result storage address).
**When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123} is also usable.

Influence flag

S| ZE|O|FE|FF

Q|0 a
Q|0|=
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10. File write (WFIL)

Section 3 Instructions

Pracessor ( Applicable) Program loader

Instruction| File write l F198 Example
Symbol 1 FWeWFIL Ni:21:22:N2 ] (1) Example
B012B

Ws: First address of transfer origin |_”_{ BDO055 WFIL 30:d3:d1:5 ]

N1: File No. (30 to 109)

Z1: File address in X direction Five words are transferred to the

Z2: File address in Y direction area beginning at the address X1

N2: No. of words to be written specified by X3 and Y1. Xz v

Function BD0055| 00001234 X3/00001234

D N2 words beginning at address Ws 00102222 X1{00102222
are transferred to the area
beginning at the address specified 8 00003216 |:> X2100003216 Y2
by.Xanc_;iYinfirl‘eNLZhefile 00001111 X3100001111
pointer is not changed.

@ 1§21 and Zz are specified as BD0059{ 01234567 X1101234567
hexadecimal direct values, the X2 Y3
data is handled as binary data. X3
Otherwise, the data is handled as
BCD data.

@ If the specified Z1 and Z2 exceed
the file size, transfer is not o .

‘ . (2) Conditions for setting flags
@ ﬁ‘xti(;ult:r?g?:%;r:ﬁfafr'zg Lsez)?:wrggg (@ If values other than BCD data are indirectly specified for Z1 and Z2, the
i E flag is set ON.
ayt.thle ad:ihress’\lspecm(;ad tby X fanq @ If Z1 or Z2 exceeds the X or Y size of the file, the E flag is set ON.
. 'f ess tag 2 d"‘;ﬁ’ E'ﬂ'a".s er t's @ If the length of the file area beginning at the address specified by X
Ocl,\l executed and the L Tiag is se and Y is less than N2 words, the E flag is set ON.
® N2 words can be stored in multiple (3) g)program error occurs in the following cases.

Y blocks.

A value other than a file No. (30 to 109) is specified for N1.

Direct values are specified for Z1 and Z2 and the condition described
in @ or @ of above item (2) occurs.

The number of words after Ws is less than Nz. (For example, WB509
is specified as Ws when N2 = 3.)

A data table is specified for N1.

@

® @

Operand and influence flag

wa |[wm|wk | wr|wa|ws|we,| 1s | TR| cs | cr |BD [wi [wae|w2s|w2s| %30 wios 29| wi | wi {wk [wpiwal o | h | Influence flag
ws|Oo|o|ojo|o|o|o|o|ojOo|o|o|T|o|Oo|o}lo|o|lo|o|Oo|o|O0iO|-|-|s|z]|E}lo]|re]|FF
n|o|olo|o|o|o|o|o|lo|o|o|o|d|olo|olo|o|o|lo|lo|o|olo|o|o|-]|- T35 B Bl B
z|0|0|O|o|Oo|O|O|O|O|O|O|O|T|O|OlO|O|O|O|O|O|O|O|O|O]|0O

*When using P or PE-link, WL {including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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Section 3 Instructions

Processor { : Applicable) Program loader

11. File information (FINF)

Instruction| File information l F199 Description Example
Symbol H— N FINF wd ] A user program error occurs BO12B
in the following cases.
. 30 FINF BD0020 |—'
N: File No. (30 to 109) (DAvalue of 29 or less, 110 t’——”——{
Wd: Storage address or more, an expansion
module No. (30 to 109), n
A or a data table is
Function | (T The current file pointer of file N is __specified as N.
__stored in Wd. (@ An undefined user file is
21N specifies a data table, the specified.
pointer held during file full status (3 A module No. that does
is stored in Wd. not exist is specified.
1F

— File pointer = 2

Areas until Y = 2
are used.

Operand and influence flag

wa jwM|wk | wr{wa|ws|we| T | TR| cs | cr | 8D |wi [wasjwas|was| W30 wizs 222 [wi | wi [wk [wp|wa| d | h | Influence flag

wd|O'lo|lol-folo|ofofololojo|dlo|o|o|ojojo|olo|o|olo|-i-|s|z!|E|OlFE|FF

*The input address of WB cannot be specified for Wd (operation resulit storage address).
**When using P or PE-link, WL ({including W21, W22, W23, W120, W121, W122, and W123) is also usable.
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ONE-POINT ADVICE Data movement (Part 1) (FILO)

FINF instruction and data movement (FILO)

1. Example of program

|
f———1{ PROE 068  deed 9994 ]

{
!
| Bodep |
1 30 FINF WNOO1S 1 1+ The file pointer is transferred to WM15.
| B8O Dedes |
it < ¢
|Bo0e2 Deee2 |
it < ¢ 4
|Dotee |
i1 ¥Baeet FFST 03¢ 1 { » Three-word data (WB1 to WB3) is
00082 | written to file 30.
F—i—L @30 FILO BDee8S 1 { * The latest data of file 30 is transferred
1 { to BDS5 to BD7 (three words).
F——L FILE 038 : 0693 : 863 : 3D ) | { * File definition
| |
a——{ PEND 1 i

}

2. Storing data in file 30 by using FFST

~
r Before storing data in file 30 First time Second time Third time Fourth or subsequent
time (Reference)
Address BCD BCD BCD BCD BCD Data is
W30. / rewritten.
0000 00000000 00001811 00002422 00001844 7] 00003333
0001 00000000 ] 00004020 Y1 00002240 :l Y1 00004482 Y1 00002222 J Y1
0002 00000000 | N data| 00002411 \ 00004822 \ 00003444 00001111
0003 00000000 00000000 00001811 00002422 7 00001844
0004 00000000 00000000 {00004020 :' Y2 { 00002240 | Y2 00004482 ] Y2
0005 00000000 00000000 00002411 \ 00004822 | 00003444
0006 00000000 00000000 00000000 00001811 | 00002422
0007 00000000 00000000 00000000 J { 00004020 | Y3 00002240 ] Y3
0008 00000000 J 00000000 00000000 00002411 00004822
0008 e e e e e .
[Mo15 00000000 00000001 00000002 00000003 00000003 =1 " Pointer
D ~— D D number is not
L Pointer number "0" [ Pointer number "1"| Pointer number "2" | Pointer number "3" changed. )
3. Reading data from file 30 by using FILO ,
e —
First reading Second time
—
Address BCD BCD (Address BCD BCD
W30.
0000 00002422 00001811 Data ;'r‘;";’:fg‘; BD000S 00001844 00002422
0001 00002240 | Y1 00004020 Y1 using FILO BD0006 00004482 | Y1 00002240 | YV
0002 00004822 | 00002411 | 800007 00003444 } data 00004822 :I ta
0003 00001811 7 / 00000000 7 BD0008 00000000 00000000
0004 00004020 | Y2 00000000 Y2 BD0009 00000000 00000000
0005 00002411 | 00000000 BDO010 00000000 00000000
0006 00000000 / 00000000 BD0011 00000000 00000000
0007 00000000 | v3 00000000 Y3 \ =
0008 00000000 | 00000000 |
0009 e e
M015 00000002 = 00000001
L Pointer number "2" | Pointer number 1J

l
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ONE-POINT ADVICE Data movement (Part 2) (FIFO)

FINF instruction and data movement (FIFO)

1. Example of program
| |
p——1 PROG 09 (1,1 9004 )| i
| BOoeB !
p—it—i 030 FINF KMO41S ) | { « The file pointer is transferred to WM15.
|Beooe Deoed |
=it - ¢
| Béoe1 Deoot |
| Deood |
=L B! FEST €39 ) | { » Three-word data (WB1 to WB3) is written
1 D601 | tofile30.
i1 03¢ FIFQ BDMN 1 { « The oldest data of file 30 is transferred to
| | BDO to BD3 (three words).
p——L FILE 936 : 093 : 003 : BD ) | { * File definition
| |
ta——1 PEND 1 i
|

i

2. Storing data in file 30 by using FFST

l

-
Before storing data in file 30 First time Second time Third time Fourth or subsequent 1
time (Reference)
Address BCD BCD BCD BCD BCD Data is
W30. rewritten.
0000 00000000 00001811 00002422 7 00001844 00003333 ]
0001 00000000 7 00004020 | Y1 00002240 Y1 00004482 | Y1 00002222 Y1
0002 00000000 | No data| 00002411 \ 00004822 | \ 00003444 | 00001111
0003 00000000 00000000 00001811 7] 00002422 7 00001844 ]
0004 00000000 00000000 {00004020 Y2 { 00002240 | Y2 00004482 Y2
0005 00000000 00000000 00002411 | \ 00004822 | 00003444 |
0006 00000000 00000000 00000000 '} 00001811 T 00002422 7
0007 00000000 00000000 00000000 { 00004020 | VY3 00002240 Y3
0008 00000000 | 00000000 00000000 00002411 J 00004822 J
0009 e e .
The pointer
MO015 00000000 +— 00000001 =— 00000002+ 00000003+ 00000003 =+, \mber is not
L Pointer number "0 | Pointer number "1"| Pointer number "2" | Pointer number “3" changed.
3. Reading data from file 30 by using FIFO J
~
First reading Second time
Address BCD BCD Data movement after (Address BCD BCD
w3o. transfer by using FIFO
0000 gggg:ﬁ;g T gggglﬁ;g Threre is one BD0O00O 00001811 00002422
0001 Y1 <—remaining Y3 Y2
0002 00003444 | 00003444 ] Y-size block. ggggg; gggg;ﬂfg } data ggggig;g } data
0003 00002422 7 00002422 BDO003 00000000 00000000
0004 00002240 | Y; 00002240 } BD0004 00000000 00000000
0005 00004822 | 00004522 BD0005 00000000 00000000
0006 00001811 ] 00001811 BDO00S 0000000 00000000
0007 00004020 Y3 00004020 | Note thatthrereare 3 \_
0008 00002411 | 00002411 :\ remaining items of data.
0009 e e
[Mo15 00000002 +— 00000001 <—
L Pointer number "2" | Pointer number "1")

3-144




ONE-POINT ADVICE

Data movement (Part 3) (WFIL and RFIL)

FINF instruction and data movement (WFIL, RFIL)

1. Example of program

|
——L PROG 600 0000 8400 1 {
|B80sB I
=i 930 FINF WNOQ15 1 i
180090 Deses |
o | - 4
100000 f
b0 ¥B9891  FFST 030 ) | i
) I
b—1L FILE 030 : 4003 : 9043 : BD ] i
1Do004 Deoel |
F—— (¢
1BOM5 Detss | (> BDS to BD8 (four-word data) is
+—At < ¢ written to file 30.
106803 @ Data is transferred from file 30 to
Pl BDOORS  WFIL 030 : d 40004003 : d 00000002: 0404 1 ] BDS50 to BD51 (two words).
| D604 - w
F—it—0 RFIL 636 : d 00000802 @ d 00000043 : 062 : BDIOSH 1 i Initial data of file 30
1 BOGOE ' Add BCD
p—~4— FLCL 030 ] { W030.
| i -
0000 00001844
:————: d 00001234 NOV  BDOOS : : ogg; goog 4432 v
FoL d 080MASET NOV  DDOSRS 1 i go o 03302:2; -
| ] ] |
0004 002240 | Y
b U d 00008981 NOV  BDA8S7 1 i 0005 ggoo 4322 | ?
l l ' ! 0006 00001811 7]
b [ ¢ 00002345 NOV  BD4SNS 1 { 0007 00004020 | Y3
! ' 0008 00002411
p————L PEND ] i 0009 e .
[mMo15 00000003 +—
Pointer number “3"J

2. Data movement by using WFIL and RFIL after storing data in file 30 is shown on the overlaid reading screen.

—

-
> BD5 to BDS (four word data) is written to file 30 by using
the WFIL instruction.
Address BCD
BD0005 00001234 ]
BD0006 00004567
B

BDOOO7  ooooggp1 | D2ta BDS1toBDS
BD0008 00002345 |

W30. WO0000 00001844
W0001 00004482 Y1
W0002 00003444 |
w0003 00002422
W0004 00002240 Y2
W0005 00001234 |
WO0006 00004567 | Data BD5 to BD8 is

stored at the specified
wooo7 00008901 Y3 position in file 30.
w0008 00002345 _|
W0009 e
[_— The pointer number

M015 00000003 =—— ;5 ot changed.

~

r —
(2) Data is read from file 30 and transferred to BD50 to BD51
by using the RFIL instruction.
Address BCD
W030.
0000 00001844 -
0001 00004482 2
0002 00003444
0003 00002422 ~
0004 00002240 Y2
0005 00004822 ]
0006 00001811 7
0007 00004020 \E‘
0008 00002411 |
0009 e R
MO15 00000003 ~— L“r?o‘:‘;',:‘;?,;ggﬁ”be’
M016 00000000
| BD0050 00004020 The specified data is
BD0051 00002411 stored in file 30.
J
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Processor { Applicable} Program loader

12. Data table definition (TABL), data (DATA)
and data end (DEND)

instruction| Data table definition F201 Example
Data F235
Data end F202 (1) Example
Symbol A B012B
TABLE N1:N2:Ns: X ——{TABL 31:1:4:BD ] =— Data table definition
DATA N W31.0 [DATA d1234 ]
DEND W31.1 [ DATA  d5678 Data setti
ata settin
wW31.2 [ DATA  d32468 ] 9
Function | 3 A user file is registered as a data W31.3 [ DATA  d1357 J
table and data is set in the data DEND ] <= A program must end with
table. { . .
. a DEND instruction.
N1: File No.
N2: No. of words in X direction
(1 for F30, 50, 50H, 60) (2) @ Because the data table is to be used exclusively for reading, the
N3: No. of words in Y direction program cannot write data to this table.
{Although the maximum value (@ The data table can be written anywhere in the program.
of N2 x N3 is 4096, this value (® Other instructions {including the PAGE instruction) must not be
is restricted by the program inserted in the table definition.
capacity.}

(3) A program error occurs in the following cases.
@ The specified file No. overlaps the file definition and expansion
module.

X: Data format
(2 Data format

Bi @ The specified number of words does not match the number of data.

Sl 0 1€I5r—‘girtydata (3 The specification does not conform to the rules described in the

column on the left.

DI 1 Binary @ The file No. which is out of range is specified.

32-bit data
(4) DI specification

BD 2 BCD 8 digits

Loader Loader [ DATA h@_[ll_]/ ]

D20 or D05 or L . .

LITE D10S F|v_e or more numeric valugs must be
written. (If hO is to be specified, five or
more zeros must be written.)

Operand and influence flag
N
N (Direct numerical Influence flag
Common value)
0to26 30 to 109 d h S z E 0 FE FF
S: FOO4E E: A0Q41 FE: FO047
- o 0 |0 “ 1 - 1 - | = | = | = 7 A004F O:A0040 FF:F0046

Programming advice

Data set by the data table definition (TABL) is stored in
the user program area in the same way as the user
program. Thus, from the viewpoint of control,
essential data such as direct data can be located in
ROM to create a more reliable system.
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3-5 Program control instruction

3-5-1 Program control
1. Program control instruction

The following table lists the instructions used to control

program execution.

(O: Available, —: Not available

Program control instruction Description F30, F50 F60 F55, F70, | F120H, F70S,
F50H F80H F120S,F140S,
F150S
Declaration Program entry  (PROG) | The initiation of program and program — — O
of program type are declared.
Program end (PEND) | The end of program is declared. O O O O
FM call (FMC) | The use of subroutine programs
{function modules) is declared, and the
FM start (FMS) start and end of subroutine are specified. . _ _ O
FM end (FME)
Program Skip (SKIP) | All the instructions placed between the :
control SKIP and SEND instruction are skipped — — O O
X and are not executed. These instructions
Skip end (SEND) are used to escape from LOOP.
interrupt control (D)
— — O O
Interrupt enable (El)
Jump (JMP) | Operation jumps from JMP to JEND
instruction, and instructions placed — O O O
between these instructions are not
Jump end (JEND) executed.
Loop (LOOP) | A program routine between LOOP and
CONT instruction is executed the — — O @]
Continuity (CONT) specified number of times.
Index Push (PUSH) | The contents of the index registers are
register saved before the execution of an interrupt
control program or subroutine program, and also
Pop (POP) restored after execution.
Load effective Indicates the address to be stored in the — — — O
address (LEA} | index register.
Index register An execution address stored in the index
addition (IADD) |register is modified by addition and
Index register subtraction. The result is stored again.
subtraction ({ISUB) .
Page {PAGE) | Indicates the start of page O O O O
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2. Rules on program configuration
(D User programs are classified into 3 types of (2) PROG and FMS instructions must not be inserted
program: P-level program (Cyclic program), Level 1 between PROG and PEND instructions.
program (External interrupt program), and Level 2
program {Fixed-cycle interrupt program). *
P-level program is required for any PCs. £30, F50,
F50H, and F60 series only use P-level programs.

Incorrect specification )¢ Correct specification O
—t PROG 0 ] I i ——1PROG 1
—1 PR?OG 50 ] l v —{FMmC 0 ] , Program 0
—— PEND ] i i |— PEND ] ;
¢ ' '
— PEND ] s
‘-—'—'—“—'—'——‘—'——"—”‘—! E —[PR’?OG 50 ] P 50
: ' Program
T PROG 0 ] | : —{ PEND ] :
L [ FME 10 1 bbb FMSs o ] 3
? ; ! FMO
—{ PEND 0 ] R 1
(3 PEND and FME instructions can be specified many middle of program must be conditional instructions
times for a specific program or function module, and those specified at the end must be
but the PEND and FME instructions specified in the unconditional instructions.
Incorrect specification x Correct specification O
— PROG 0 ] ! N PROG 0 1 | Program0
——{ PEND ] ! ; [—{ PEND 1 i) conditional
——{ PEND | | pe{PEND ] i jPEND
|——[ ¢ Not executed ! : { : Unconditional
— PEND H PEND ,
T 1 ireno
1 R B e
| : —1Fvs o 1
| i I FME 1 i Fmo
i Y w—Y 3 ] ;

*. For details, see Subsection 2-4-2.
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@ If a JMP or SKIP instruction is specified in a
program, its termination (JEND or SEND) must not
be specified in another program or function
module.

Incorrect specification X

— PROG 0 ]
—i— Jmp 10 ]
——{ PEND ]
—{ PROG 60 ] Jump inhibited
—{ JEND 10 ]
—— PEND ]

(® JEND and SEND can be specified after a conditional
PEND instruction.

® A routine specified by LOOP and CONT can be set
within another LOOP and CONT routine.

Incorrect specification X

0 Loop
— L020P 0 : d3 1 Loop
— L020P 1 : d3
— COeNT 0
—— CONT 1 ]

(@ SKIP may be specified in the LOOP to CONT routine
to escape from the loop.

Section 3 Instructions

Correct specification O

— PR)OG 0 ]

——{ JmP 10 ]
. ? )Jump
——{ JEND 10 ]
0
; —— PEND ]
2

——{ PREOG 60 ]

i SKIP 1 ])Skip
, —— SEND 1 ]
I — PEZND ]

Correct specification O

— PFEOG 0 ]

——{ JMP 10 J
!

—i—{ PEND ]

——{ JEND 10 ]
}

—{ PEND ]

Correct specification O

0 Loop
A—{LOROP 0 :d3 ] 1 Loop
! ——[LO20P 1 :d3 ] O
——[CO‘)NT 1 ]
- ——{ CONT 0 ]

Correct specification O

— LO)OP 0 :d2 ]
——{ Sl(alP 10 ]
——] COZNT 1 ]
—— SEND 10 ]
(8 Take note of the contents of index registers.
——{ PROG 0 11 During the first scan, the contents of the i register are undefined.
4 } During the second and subsequent scans, i=WB20 {in this example).
— LEA WB10:/
2 } i=ws10
—— /i IADD  d10
! i=
* pEND ] } i=wB20
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3-5-2 Program declaration
1. Program entry (PROG)

Program loader

Instruction| Program entry I F230 Example
Symbol HH PROG N1:Nz: Nz ] {1} Example
N1: Program number —{ PROG 0:404:0
N2: Fixed-cycle time (10 to 4090ms}) ]
N3: Start-delay time ¢
— PEND ]

Function | A program is defined and its start is
declared.

0: Cyclic operation program
50: Fixed-cycle interrupt
program
N+ |60 to 67: External interrupt program
510: Block management
declaration
511: Block definition declaration

N2z is valid only when N1=50.
{The time is set in units of 10ms.)

N3 is valid only N1=511.
(Block No. is specified.}

Note: When N1=510, or 511, N2 and
N3 have the meanings on the
right.

Time N2 must be set only when N1=50.
In other cases, N2 must be set to 0.
N3 must be set to 0.

(2} A program error occurs {ALM1 lamp lights) in the following cases.

(D Nz is set to 9 or less for PROGS50.

@ The N1 specification does not conform to the specification rules.

3 An unconditional PEND instruction is not specified at the end of the
program.

N1 N2 N3

510 | 0000: Start declaration of Not in use
block management
1000: End declaration of 0000 must be set.
block management

511 | 0000: Start declaration of 0000: Declaration of block No. 0

block definition {

1000: End declaration of 0007: declaration of block No. 7
block definition

Note: For details on PROG510, and PROG511, see Subsection 2-58.

2. Program end (PEND)

Processor { Applicable) Program loader

Instruction{ Program end | F231 Example
Symbol | Unconditional execution {1) Example
H PEND ] | —{ PROG 0:0:0 1 |7
Conditional execution L[ PéND ] Program "0"
HH PEND ] !
—{ PEND 1 |
Function | @) The end of is declared
(D The end of a program is declared. -
@ When processing reaches PEND in { PROG 50:30:0 ] .
PROG 60 to 67, control is returned { Program “50
to the program that was being —{ PEND ] i

executed when the interrupt

occurred.

When processing reaches PEND in

PROG 50, T-link output processing

is executed for the fixed-cycle

group and control is returned to
the program that was being
executed when the interrupt
occurred.

(@ When processing reaches PEND in
PROG 0, |/O processing is
executed for the 1/O device and
control is returned to the
beginning of the program.

@

(2) @O An unconditional PEND instruction must always be specified at the
end of each program. (For F70S, F120H and above series)
@ PROG instruction is not required for F30, F50, F50H and F60.
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Processor

: Applicable)

Program loader

F50
F30| F55 F60l F70 |F8OH

3. FM call (FMC) F5°HI ’ |
Instruction{ FM call l F232 Example
Symbo! | Conditional execution

FMC  Ni:N2 80001

DATA 7 FMC 15:4 The No. of parameters {DATA No.) is 4.

WP1 = BD0001
Unconditional execution DATA  BD0001 WP2 = h123456
FMC N1: N2 DATA  h123456 P4 = M0010
r DATA Z DATA MO0010 specification to set the above value.

Function | O Function modute N1 is called and

*

parameters (DATA Z) are set.

N1: Function module No.

N2: No. of parameters
Indicates the No. of DATA Z to
be specified on the lines after
the FMC instruction.

* In decimal, the number of

parameters is counted:

2 parameters per 1 data.

In hexadecimal, the number of
parameters is:

If 1 data is 4 digits...... 1

If 1 data is 8 digits...... 2

(1) A program error occurs in the following cases.

AN

error)

@ A number outside the specified range is specified. (FM No. error)
@ A figure outside the specified range is specified. {(FMC parameter

(3 There is no FMS instruction with the same number as that of the
specified FMC instruction. {No FMC module)
@ The No. of parameter specified by N2 does not match the No. of
DATA Z. (FMC parameter error)
(2) The function module No. (N1) and the No. of parameters (N2) should be

the values as below.

F120H, F70S, F120S

F140S, F1508

@ An FM of the same FM No. can be N |0to63 0 to 255
called by programs of any level. N2 | 0to 31 0to 31
@ An FM can be called by another
FM. (This is called “Nesting”.}
® If the No. of parameters is set 0, a
_program that does not use
parameters for function modules
is possible.
Operand and influence flag
Bt{ BiMIK|DIFjA|lS|{T|C]| i j k I Im| P{Q Influence flag
Z|OJ0j0Oj0OjOo|O|—|Oi0O|O|O|OlOlO|O}O s|z|e|o
Wd | WB |WM| WK |WF WA |WS |W9 TS | TR | CS | CR [ BD |wi'|w2ajw2s|w2e| o0 wias [ L wi |wij [wk [welwa| ¢ [0 | = |= [ = | -
z|O|jOjOofOo|Oo|O|O|Oo|0olOo|o|o|Oo|o|lOo|0o|0o|o]|olo|o|lolo]o

*When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.

Function module operation

Conditional
contact

FMC ]

When the conditional contact of the function
module call (FMC) is set to ON, memory and
direct data specified by the DATA instruction are
transferred as parameters to the function module
execution section. When execution of the
function module execution section is complete,
the next instruction of the FMC is executed.
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4. FM start (FMS)

Processor { : Applicable) Program loader

F50
F30 ‘FSOH‘ F55 l F60 \ F70 \FBOH

Instruction| FM start l F233 Description l Example
Symbol [FMS N1: N2 ] (1) Example
N1: Function module No. (See FMC.) { PEND 1 The part of FMS to FME must be
N2: Range of work area (0 to 31) [ placed after PEND instruction.
_____F_“_AS___ 15__5_ ____________ ]_ Work area range in this example:
T ' \Word data: 6 words of WQ0 to WQ5
: Program : Relay: 32 bits of Q0 to Q1F
Function I e meemmmmom——mmm—mmmms ' (Overlapped with word data wQo)

v]

The start of function module N1 is
declared and work area Nz is
specified.

Work area specification

A work area is a register that
functions as an operand only during
FM execution. It can be used to
store word data or as a relay within
the specified FM range.

. When a work area is to be used only

—
o

for a relay (bit specification), N2 must

be 0 (32 bits of Q0 to Q1F}.

« When a work area is to be used only
for word data (word specification),
N2 must be a number (0 to 31).
Example:

If 10 is specified as N2, 11 words of

WQO to WQ10 can be used. (One
word = 32 bits)

{2} Work area range
@ Relay and coil: 32 points of Q0 to Q1F
@ Word data: 32 words of WQ0 to WQ31 (one word = 32 bits}
The WQ area overlaps Q0 to Q1F and can be accessed in units of
words or in units of bits.
(3) A program error occurs in the following cases.
@ A number outside the specified range is specified as N1. (FM No.
error)
@ A number outside the specified range is specified as N2. (Execution
disabled)
® There is no unconditional FME instruction at the end of FM. (No
unconditional FME)

5. FM end (FME)

Processor { Program loader

Applicable)

F50 :
F30 ‘FSOH‘ F55 l F60 \ F10 [FsoH

Instruction| FM end l F234 Description Example
Symbol | Unconditional execution: @ Multiple FME
[ instructions can be
FME ] specified for a single —{ PEND ]
Conditional execution: FMS instruction. — FMS  15:2 H
'__[ ] Note that only one fmmmrmmmmmmm e mmmns
i FME unconditional FME : . :
instruction can be . Circuit .
. 'f' ) b o m et e ——-————
Function | ) The end of a function module is ® j\pﬁfrl\éteiin module must BO0OO
decl'ared and control is passed to end with an - ,_{ FME }_
%::t:':itt::ﬁt'on following the FMC unconditional FME e mmeaaas _ | This program
@ The contents of parameters setby | (3 g\t\s;rgl\c;??r;structi on R Circuit ; :’iﬁ:ﬁ%’éfg
the FMC instruction are deleted
afteer the LI\?lErl;nsltru:tign iese ° must tfe p|ace_d after the __"[ FME ]" OFF.
PEND instruction.

executed.

@@ The contents of the work area
specified by the FMS instruction
are deleted after the FME
instruction is executed.
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Advantages of using function modules

1. In programs that repeat the execution of similar 2. When part of a program for which

processing operations, the number of program processing can be standardized is »
steps can be reduced by creating function created as a function module, that part of th
modules. program can be reused. 64/256 types of programs can

be registered as function modules.
An example of using function modules is shown below.

(BD0011)% + (BD0012). ————~  BDO0013

——{ PROG 0 0 o ] .
M0001 . FM call (FM No. = 10,
FMC 10 :3 7 No. of input parameters = 3)
o DATA BD11 1 Input parameter 1 (WP0001 in FM)
The No. of
- DATA BD12 | parameters is 3. ~ Input parameter 2 (WP0002 in FM)
= DATA BD13 - Input parameter 3 (WP0003 in FM)
[ PEND ] T
S . _| FM start (FM No. = 10,
FMS 10:2 ] No. of work area = 2)
LT _— _| (BD0011)2 — WQ000
WP0001 X WP0001 waooo1 ] (WQ000 is the FM work area.)
— _| (BD0012)2 — WQ001
1 wpooo2 X WP0002 waooozf| | 1 (WQ001 i the FM work area.)
— wWQo0001 + WQ0002 — WP0003 ] - (WQ000) + (WQ001) — WP003
——{ FME No. of word| ] - FMend
areas is 2.

» Example of monitoring by program loader LITE

ADDRESS BIN DEC HEX BCD 32442295

\ ¥ ¥ Y
BL#9L L B6DDH3  900R0003 //"
309612

$0000090  000000MA1
BDA013 PhONBO2S  £9D96H2S
BOOOLE . 73008990 00000900 .
(Moo  9100000909000900 CPORAIIEH 2DADAR0D BODRDD  (no00n s (S oy oot Of
M691  000000009900008 @A0A0GIND 0AGGHA0 00BOI0R)  BDOOT3.
NOO2  0200GO0HOARIONRD 00DBOIDAD DOORGUD BDI0E00
M99 6099000060009000 09R0R0AAD 04D90000 40HO900

- oW N oW
E T T
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3-5-3 Program control
1. Interrupt control (DI)

Processor { EZZ]: Applicable) Program loader

Instruction| Interrupt control l F316
Symbol Unconditional execution r Lo
—L DI z ] l Level O task disabled (not used)
Conditional - Level 1 task disabled (PROG60 to PROG67)
onditional execution ' Level 2 task disabled (PROG50)
L DI Z ]
d0064 —~ fo,1,0,0,0,0,0,0]
Function | (7 |nterrupts by the task assigned the
interrupt level indicated by Z are
~ disabled. h0040 ———~ [0,1,0,0,0,0,0,0]
2> Direct decimal values are once
converted into binary vatues. For WB00
the binary values, direct 0.0.4 0 _ ﬁ|1|0|010|010|0]
hexadecimal values, and indirect -
specifications, the low-order eight 1 1
bits are used as disabled levels. ignored

Operand and influence flag

Expan-

wi lwmlwi [ wrlwa|ws|we| ts | TR | cs | cr | BD | wi [waa|wa2s|w2e {30 [wizs[J0T | wi | Wi [Wk WP |WQ| d | h | Influence flag
ZOOOOOOOOOOOOO*OOOOOOOOOOOOOSZEO
p— —_ ’ P

*When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.

Progam example

a ; BO €))
——{ DI d64 ]
B1
H—[ DI d32 ]
@ | BO
—i—{ DI hooso ]
B1
——  bI hoo20 ]

WMO

L

M9

— (MA

For the programs (1, @, and 3) commonly:
When BO is ON, Level 1 interrupt is disabled.
When B1is ON, Level 2 interrupt is disabled.

Level 1 = External interrupt program {PROG60 to 67)
Level 2 = Fixed-cycle interrupt progam (PROG 50)

Notes on programming

When the number of the interrupt waitings exceeds 32
while an intterrupt by Level 2 (Fixed-cycle interrupt)
program is prohibited, FOO2E (Program sow-down
flag) is set ON, and a nonfatal fault occurs.
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Program loader

2, Interrupt enable (El)

Instruction| Interrupt enable l F317
Symbol Unconditional execution L
—{ El z ] L Level 0 task enabled (not used)

Conditi | . L Level 1 task enabled (PROG60 to PROG67)
onditional execution L Level 2 task enabled {PROG50)

= Bz ]

Specification examples

Function | 1) |nterrupts by the task assigned the d00256 — [ 1110 1,1
interrupt level indicated by Z are
enabled.

@ For direct decimal values and hOOFF — [ 1]
direct hexadecimal values, the low-
order eight bits after conversion WB00

into binary equivalents are used as
enabled levels. 0,0,F,F I11111|1|111|111l

For indirect specifications, the low- —
order eight bits in the data after T
conversion into binary equivalents
are used as enabled levels.

Ignored

Operand and influence flag

WB |WM| WK | WF WA | WS |Wg.| TS | TR | CS | CR | BD | Wi [w24|w2s|w2e| W30 wizs 28 wi | w; [wk |wp jwal d Influence flag

z|ojojojo|o|ojo|o|o|Oo|o|o|0O|0o|Oo|Oo|O|O|O|O|O|O|O|O|O|Ols|ziE|oO
__’_

=2

*When using P or PE-link, WL (including W21, W22, W23, W120, W121, W122, and W123) is also usable.

Note on programming

When the interrupt disable (D) instruction and the
interrupt enable (El instruction are set ON
simultaneously, the interrupt enable (El) instruction is
valid regardiess of those positions in the program.

3-155




Section 3 Instructions

Processor ( Applicable) Program loader

3. Skip (SKIP) and skip end {SEND)

Instruction| Skip and skip end l F250, F251 | Description Example
Symbol | ynconditional execution: {1 Both conditional skip 80020 _
and unconditional skip ——{ LOOP 55:d12 }— The skip
{ sk N ] are available. | | T . instruction is
(2) Skipping in the reverse ; p ¢ | used to exit
{ SEND N ] direction can be ' rogram ;. |froma
. ified by placing the | | ==w=wmmmmmmeomooees | LOOPF/CONT
Conditional execution: Spect it v P 9 B0010 loop.
SEND instruction I
1 SKP N ] before the SKIP H{skp 12 —
§ _ instruction. CTTTTTT oI
—{ SEND N ] (3 Skip source can be ;________P_"_O_E!r_a_"_n _______ N
placed at more than
. Qi one position.
N: Skip No. {0 to 99) However, the same ———{ CONT 55 H
K SEND number cannot o R LRttt
Function | ) When the SKIP instruction is be double-assigned. : Program !
executed, control skips to the next B Rkl 4
instruction of the SEND instruction
which has the same N value as the — SEND 12 H
SKIP instruction and the skipped
portion of the program is not When contact B0O001 is set ON, control
executed. skips to the specifed circuit.

Program loader

4. Jump (JMP) and jump end (JEND)

Instruction| Jump and jump end I F253, F254 | Description Example
Symbol Unconditional execution: (D Conditional jump and BO(:P_O{
unconditional jumps — JMP 1 I
[ JMSP N ] can be specified. "B_d(_)(—)i """""""""""""" =
(®When the JEND : Co00 :
{ JEND N ] instruction is placed : — + 100 '
. — before the conditional ' {B0002| T .
Conditional execution: JMP instruction, ) i ~ :
JMP N jumping in the reverse : '
H'_[ ] direction can be + | C0000 B0010 '
|.__.| JEND N specified. ' } { >
] (3@ Multiple jump origins R -
N: Jum d No. (0 to 99 can be specified, but
ump end No. (0to 99) the same JEND No. — JEND 1 H
. - cannot be double-
Function | i) When the JMP instruction is assigned. JUMP1
executed, the program part B000O 4!—}—
between the JMP instruction and B0001 MJMLMUL—
JEND instruction with the same N s
value is jumped (by passed) and €0000 . .
that part is not executed. ' No conting
durng jumping
——{ JMmP 12 A
; Program E
—H JEND 12 }—
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Processor { EZ23: Applicable) Program loader

5. Loop (LOOP)/continue (CONT)

Instruction| Loop and continue I F210, F211 Descripton Example
Symbol | Unconditional execution () Conditional and BOO1F
}—[ CONT 4 ] unconditonal loops can ’—[ LOOP 12:BD0020 }—
be specified it
Conditional execution Program E
—{ Lwoor nN:z ] CONT 12 1
N: Loop 'I\!o. {0 to 99)
Z: Repetition count When contact BOOTF is set ON, the
program is executed according to the
Function (D When the loop instruction is loop count stored in BD0020.

executed, the program part
between the LOOP instruction and
CONT instruction having the same
N values as the LOOP instruction is
repeatedly executed Z times.

@ If Ziis 0, control skips to the CONT
instruction.

® If contact { - ) is OFF, the
instructions between LOOP and
CONT instruction are not executed.

Operand and influence flag

wB |wm|wk | WF|wa|ws|we.| Ts | TR| cs | cr | BD | wi jwaa|wzs|w2e| W30 jwizs 29| wi | wj [wk [wp [wal d | h | Influence flag
Z|O{OJO|0O|10O|O s|z|E|O

O
o]
o]
O
0]
0o
o
O
O
o]
0]
0]
O
o
O
O
o]
o
O
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3-5-4 Index register control
1. Push (PUSH)

Processor (

: Applicable}

F50
F30 IFSOHI F55 l F60 | F70 |F80H ;

Program loader

Instruction| Push I F310 Descripton Example
Symbol Unconditional execution ) BoooO
> PUSH and POP .
— PUSH R ] instructions are usedasa | [~ FMS 15:2 ]}~ FMstart declaration
pair. ] .
Conditional execution {2 R specification — PUSH F— The contents of index
For example, i must be register j are saved.
H—  PUSH R ] written in a word ——{ LEA BD0120:/}— T;le effective address
R ifinati ; of BDQ120 is stored
R: :gdex reg!s?e;;  and m) :g:g:;:g:;:g: :XVI) or bit e in index register /.
types: j, j, k, I, and m : ! P H
ypes: i) @ If the number of PUSH P rogram
. does not match the
Function | @) The contents of the R-specified number of POP in a ——{ POP i J The contecnts of index
index register are saved. scan, or the number of register i are restored.
@ The PUSH instruction can use up PUSH exceeds 64, a —{ FME 15 T FM end declaration
to 64 registers. PUSH/POP error occurs
(FO017 is set ON} and a -
fatal fault results. The abo_ve program indicates the.FM
porcessing assuming that the main program
executes processing by using index register i.
Processor { : Applicable) Program loader
aou P55 [ Foo [ 77
2. Pop (POP) F30 |F50H F55 | F60 | F70 |F8OH
Instruction| Pop l F311 Descripton Example
Symbol Unconditional execution @ PUSH and POP instructions are See the example column for the PUSH
[ PoP R ] used as a pair. instruction.
@ If POP instruction is executed
e . while PUSH instruction is not
Conditional execution effective, a PUSH/POP error
— PoOP R ] occurs (FO017 is set ON) and a
. . fatal fault results.
R: Igdex reggs’gelz [ and @ If the index register which to be
(5 types: i, j, k|, and m) retored by POP instruction is i, j,
- or k, and the contents of the POP
Function | () The contents of the R-specified datais T, or C (bit data), an
index register are restored. operation error {A0041) occurs.
If the index register which to be
retored by POP instruction is /,
m, and the contents of the POP
data is other than T, or C (bit
data), an operation error (A0041)
occurs.
Operand | Influence flag
and
influence Z|E[O
flag JU t - S: FOO4E  O: A0040
Z: FOOAF  E: ADO41
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Specifying the PUSH and POP instructions

POP  k(WB2) POP i(WB2)

PUSH | 1Por e PUSH | T j(WB1)

i (WBO0) k (WBO)

k (WB2) k (WB2)
jIWB1) W0 LMOV WB4] (WB0~WB4) j(WB1) [Wi0 LMOV WB4] (WB2-~WB4)
: (WO LMOV WB5] {WB1-~WBS) , [Wj0 LMOV WBS] (WB1--WBS)
f{WBO) [WkO LMOV WB6] (WB2 ~WB6) (WBO) [Wk0 LMOV WB6] (WB0 ~WB6)
Correct: Incorrect:

When index registers i, j and k are specified in this
order for the PUSH instruction, index registers k, j and i
must be specified in that order for the POP instruction.

If index registers i, j and k are specified in this order for
the PUSH instruction and index registers i, j and k are
specified in the same order for the POP instruction, the
data is replaced.

— PROG 000 0000 0000 ] — ——{ PROG 000 0000 0000 ] —
——{ LEA wB0000 C i ] — ——— LEA WBO00O i ] —
—{ LEA wBo0001 D ] — —— LEA WB0001 D ] —
—{ LEA wB0002 Dok ] — — LeEA wgoo002 ok ] B
— pusH i ] - @ —— PUSH ] —H®
— pusH 1 @ —— PusH ] H®@
— PUSH « ] —4® — PUSH ] - ®
—1J poP & ] =43 —— pOP i ] —4®
—— poP ] —H @ —{ poP ] - @
—— POP ] —H® ——{ POP & ] 4 ®
—— wio000 LMOV  WB0004 | — —— wiooo0 LMOV  WB0004 ] —
— wjo000  LMOV  WB0005 | — — wjoooo LMoV wB0005 ] ~
———{ Wkoo00O  LMOV  WB0006 ] — — wkoooo  tmov  wBooo6 ] —
——1 PEND ] — — PEND ] —
Monitoring by program loader LITE Monitoring by program loader LITE
ADORESS  EIN BEC HEY BLD nLIRESS BTN BEC HEY SCh
A A A L ¥ \ A4 \
Beoe  eouledinonlibloes bépebedbon BOOGIZI4  DReEiZI Eood  oeploainnelielobs dhevobiboe enbEIZIA ebee]I34
Bob: @ielelied]l11600 000022134 @8065478 woedleT7s BEE1  €leloliodi1l10ee Go0OEZZI36 edBESETS
Boaz  leollelelelllloe -peeweZo574 @0bOYARL -------- BeBZ  1001101616111100 0000625924 eeeaSARL
EGG3  od00006000000000 G0BOA0NGRE 00006EPY EVReRUBE BOES  00a0000000500000 V0OEGO0GYE WOABOEGE
Bobd  ceelbeinphlleloe obpdwoeitbe BeRBIZl4  eedel234 Boos  1enlleleielllles -eaenp25524  GREOTARC
BOED  elGiClIcelil1e6e meeee2Z134 GOMeSATH @€RESETE EegS  Slei@lieciiiione eop6022135 60605575
Bods  jeeileleldiliiee -eaee259284 0600SARL --—------ Boed  ondIPRleoRi1ei0n phOORRASLE  BEONIZI4  BODGIZ34
BO0T  00BCHOO0BLEO0BR0 DPBOOBRDRG COEORORE  GOEONORE BEET  G0EDIRODINENGOE EOPORDOONE ODEEOIRE  EOREREDE
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Example of using index registers and FM

Program No. 0

P-level cyclic
processing

Program No. 50

Level 2 fixed-cycle)

( processing

FM No. 2

1 —— PROG 0:0:0 ] .
2 LEA B0000 v .
- LEA M0000 ) -1
= PMC 2:0 -
Level
|3 +— PenD ] .
A o O
1 |— PROG 50 ] 1
{Two seconds) P No. 50 %50
2 LEA BO0O10  : i 4 AR R T
. - -I '-._.__—
o LEA MO010 - PNo.0 FM2  FM2 [P No.O FM2
L PMC 2:0 7 Time
Scan
|3 — PEND ] -
(1 — PMms 2:0 ] —
0000 0001 #0000
2 H——F {
0002 000 70001
3 b { >
i0003
| — -
0000 0001 /0000 10020
4 —HF—— { Y
0020
5 -
6 —1{ FME ] -
Circuit operating with program No. 0 Circuit operating with program No. 50
BO B1 Mo B10 BN M10
— ik { ———¥ { )
B2 Mo M1 B12 M10 M11
F { C (
B3 B13
— —
MO M B20 M10 M11 B10O B30
—AF—t iF { A ——f ()
B20 B30
— —i

(@ Data monitoring when
B0 is ON

ADDRESS

Booe
koe!
bea2
LTEM
Bood
Beas
E6db
bag7?
Howo
Heat
Meo2

3-160

BIN

Y oY ot ¥
1000d00006080460
96000a7000990009
1600000008000000
#800000800008d90
0060000000090000
9060006000806060
#006000000000090
2000000000000000
1100500000000400
#00000000220000¢
2009000200600800

(2 Data monitoring when
B10 is ON

ADDRESS

Booo
CE
Bo42
bao3
5ood
boas
bdos
Bod?
Neoe
Nagl
Moa2

BIR

Y v v ¥
0000000000000000
1060090000000040
£900000000000000
1060600000090400
0000060000000006
$900280090000809
0000090400000000
$000006000000004
00006000000000000
1109900000600000
0900000000000009

(@ Data monitoring when
B0 and B10 are ON

ADDRESS

Bove
final
Bea2
B643
bod4
Boé5
Booa
B9¢7
Hoed
Haol

BIN

T Y Y v
1060060000000000
149000602003000¢
1000000000000609
1060606000600304
0000000000080000
#20000000600009
6002000600000008
8000000002009004¢
1106003600000000
1166900000004000




Section 3 Instructions

: Applicable) Program loader

Processor

F30 | Fs0 I F55 | Fso] F70 IFBOH

3. Load effective address (LEA) F50H
Instruction| Load effective address l F312 Example
Symbol (D The object area varies depending on the type of

= LEA Ws:R ]
R: Index register
(5 types: i, f, k, |, and m}
Ws: See the table below for operand.

Function [T The effective address of the
operand-specified are is stored at
an index register.

index register.
For details, see the table below.
On the table below, Ws1 and Ws2 are;
Ws1........ i, jork
Ws2........ Lorm
@ An idex register cannot be shared by bit
addresses and word addresses.

Example:

LEA BO:J 1
i0 i20
in {

v \

Wi+BDO —~Wp ] X An operation error occurs and the

operation is not executed.

Operand and influence flag

Bt[|B|M|KI|D|[F|JA|S|T}jC|i}jj|lk]!l  m|[P|]Q]L influence flag
wst|O|O|OQ|OlO|lO|—[—1—t{O|O|O|—|—|O|—1IO s{z|E|oO
w2l —i—|—|[—j—|—=[—|O|O}|—]|—|—|O|O[O]|—]|— -i—1t]|-

Word | WB [WM | WK {WF |WA (WS {W9 |TS [ TR | CS | CR

BD | WL {W24|W25]W26

W30 lwros 27| wi fwi |wk [wplwa| d | b

Ws | O[O|O|O|O[O|O0|O}|O|0|O
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Index registers

+ Index registers

For the MICREX-F Series, a data address can be expressed
as indentifier + serial number or as an effective address by
using index register.

An effective address to be stored in an index register
consists of an identifier and a serial number. The address
can be processed by the addition and subtraction of index

—t Relative address from the effective

address stored in an index register

Index register type: i, j, k. lor m

Storage area Word area: W

Bit area: Not specified

« Index register operation
The operation and use of index registers are explained
by using a program example in which index registers

do MOV BD0020
LEA BDO0010:j
LOOP 20:d4

wWQ0 + BD0020 — BD0020
j1ADD o

CONT 20

FEFFEE

LLLLLL

() "0" is stored in BD0020.
DB0020

:

i2) The effective address of BD0010 is stored in index register .

j BD0010
3 Processing between (3 and & is executed four times.
(A) First time

i BD0010 BD0020

(B) First time

i BD0011 BD0020

(C) Second time
J BDO0011 BD0020

(D) Second time

BD0012 BD0020

(E) Fourth time
j BD0013 BD0020

(F) Fourth time
BD0020

~

j BD0014

(@) End of loop processing

3-162

register contents.

Data never moves out of a data module area nor destroys
other areas due to this address operation.

The five types of index registers have different storage
areas.

The expressions and types of index registers are as follows.

i, j, k| Word specification | 0 to 4095 (decimal)

Bit specification 0 to 511F (hexadecimal)

L,m 0 to 0999 (decimal)

are used to add the value in area BD0010 to the value
in area BD0013 and to store the result in BD0020.

Initial values in data areas

BD0010 200
1" 20
12 4000
13 25

BD0020 | Undefined

The value in the area indicated by index register j is added to the value
in BD0020 and the result is stored in BD0020.

200

"1" is added to index register j and the result is stored in index register ;.

200 |

220
When the effective address stored in index

register j is being updated, the values in BDO010
to BD0013 are added into one data and the result
is stored in BD0020.

220

4245

4245 | -



ONE-POINT ADVICE Circuit using index registers

Advantages of using index registers

1. An add index register can be conveniently used for the following sequence program.
{1) Input addresses have constant intervals.
(2) Qutput addresses have constant intervals.

| 1 1 [
|BO |B2 B4
Bso | Bas! pagl Ba

I
C

I

B6 |B8 <— Input addresses are set at intervals of two.

1

B50 I Output addresses are set at intervals of four.

2. Programming the above sequence by using index registers.

P0001
0001 —— PROG 000 0000 0000 ]
P0001
0002 — LEA B000O : j ] Address B0 is stored in index register
P0001 i and address B40 is stored in index
0003 -——{ LEA BO0040 : j ] register j.
P0001
0004 ——— LOOP 001 : d 00000005 I Execution is repeated five times in
P0001 | /0000 j0000 aloop No. 1.
0005 } { Y - Sequence program to be repeated.
P0001
0006 —[ i IADD  d 00000002 ] (2010 is added to index register i and
P0001 (410 is added to index register j.
0007 ——{ ; |ADD  d 00000004 ]
P0001
0008 —— CONT 001 D I End of loop No. 1, control is
P0001 returned to the instruction,
0009 ——{ PEND ] following the LOOP instruction.

3. Example of monitoring execution of the above program by program loader LITE

I When B0 is ON, B40 is ON. @ When B2 is ON, B44 is ON. (3 When B4 is ON, B48 is ON.
ACDRESS (?N/Bo pee ADDRESS BIN Bz D ADDRESS BIN e pe
¥ Y ¥ Y 4 ¥ Y y
shen  CThoavaeathoavene B9 1{1499 #0999 B9 191(14,9. 24
BA91  4e8998401AHA0040 Bodl  9000909049006099 B861  0309990000800099
E942 000070060 2800009 BG0Z  0920092000000600 Bee2  8900PE006HR0RRA
B89l 13r6e80003000096 Feal  00000g0000036¢09 B803  0680aNANRHIARANY
Bo04 9608020602060 D644 1004010400000900 994 100010041 Re0on0e
E§35  0992940009036080 BR8S  0000000820000044 BEOS  0009006005040069
Boa6  24019310902600909 B08a  0200090900h0009 BoR5  0000009602990000
() When B6 is ON, B4C is ON. (5 When B8 is ON, B50 is ON.
ADOFESS  BIN po BiC ADDRESS BIN Bgt B8
A4 1 14 Y T ¥ A L4
poes 10161(400% L) Besd 19101 1(4@0806
B2l  ¢000249204890p0¢ B3GL  90RdL0AIRARAGA
Bd92  200s020000009000 8082  202P000604RILH0G
5203 049909600009000 B0l  9$033900394499%
Bodd4  1aeioeslcodinee Be6q  19€916601¢091609
B3935 900060090¢900000 E993 R0849003294000
Bo%6  2800000000000006 Bows  2930040024010900
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Sect

ion 3 Instructions

Processor {

Program loader

S oos |
4. Add index register (IADD) F30 |F50H| F55 | F60 | F70 |FAOHE
Instruction| Add index register | F313 Descripton Example
Symbol (@ The object area varies B0000 )
t——{ R 1ADD Z ] depending on the type of i LEA BD0100:i ]
index register. For
R: Index register ldetails, sge;e the LEA ———[ LOOP 12:d5 ]———
(5 types: i, j, k, I, and m) instruction on page 3-160. __{ BD0000 MOV Wi0 }__
— i IADD d10 -
Function | (i) The contents of Z are added to the —L CONT 12 T—

contents of the R-specified index
register and the result is stored in
the index register.

R+Z— R

The data in BD00OO is transferred to
BD0100, BD0110, BD0120, BD0130, and
BDO0140.

Operand and influence flag

Expan-

wa wmlwk | wr|walws|we| TS | TR CS | CR | BD | WL |W24|W25|W26 W30 w15 29| wi | wj |Wk |wPwa| d | h | influence flag
ZOOOOOOOOOOOOO*OOOOOOOOOOOOOSZEO
- —-— f —_

* When using P or PE-link, WL (including W21, W22, W23, W120, W1

5. Subtract index register {ISUB)

21, W122, and W123) is also usable.

Processor (

F50
F50H

F30 |

| F55 I F60 | F70 ‘FSOH

: Applicable} Program loader

Instruction| Subtract index register l F314 Descripton Example
Symbol . .
’ i musus 2 1 | depending onthe type of T
R: Index register i(;\(g:ﬁsresg;(s:ﬁ:é tg; —{ LooP 12:d5 —
(5 types: i, j, k, , and m) instruction on page 3-160. | L— [ BD0000 MOV Wi J——
— i 1ADD d10 -
Function | () The contents of Z are subtracted ’——{ CONT 12 T—

from the contents of the R-specified
index register and the result is
stored in the index register.

R-Z— R

The data in BD000Q is transferred to
BD0100, BD0097, BDO094, BDO091, and
BDO0088.

Operand and influence flag

Expan-

el wilweTwalwswe ] 1s [ TR | cs | cr | 8D |wi [wae|was|wae|¥30 [wias |G| wi | Wi Wk |WPWQl d | h Influence flag
ZOOOOOOOOOOOOOOOOOOOOOOOOOOSZEO
p— - ’ —_
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ONE-POINT ADVICE Circuit using index registers

Advantages of using index registers

Example of combining add and subtract index registers
1. Sequence circuit

R I

1 T 1 1 , .

IBO IB2 B4 TIBG TIBS TIBA IBC IBE [B10 iB12 <— Theinputaddressis
incremented by two.

| B3F | B3C | B39 | B36 | B33 | B30 | B2D | B2A | B27 | B24 ~— oo ddress is

|
iB1 |B3 |BS IB7 B9 |BB |BD |BF |1B11  |B13 decremented by three.

The input address is
| ! | | | | | | 1 | decremented by two.

1 | | i i ! | | ] I

B6A  B66  B62 BSE B5A  B56 B52 B4E  B4A  B46 —~—— The output addressis
decremented by four.

2. Programming the above sequence by using add
and subtract index registers

——1{ PROG 000 0000 0000 ] 1
——{ LEA BO000O : i ] .
BO is stored in index register i, B3F is
[ LEA BOO3F : j ] 4 stored in index register jand B6A is
stored in index register k.
L —{ LEA BOOBA : k ] .
——{ LOOP 007 : d 00000010 ] 4 Repeated 10 times as loop No.7
#0000 0000 /0001 kgoao
i 1+ 1 —( - Sequence to be repeated
——1 i IADD d 00000002 ] .
Update of index register contents
X Contentsofi+2 — §
—{ j IsuB  d 00000003 ] ) Contentsof j -3 = j
Contents of k - 4 - k

— &k I1SUB  d 00000004 ] -

____[ CONT 007 :l o4 e End of loop

——/ PEND ] 1

3. Advantages of using index registers
1) Simplified programs 2) Reduced number of program steps

As shown in the above example, LOOP and CONT Due to the advantage described above, the
can be combined to repeat an operation any number of program steps can be reduced for
number of times. larger programs (control).
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ONE-POINT ADVICE Sequence using index registers

Advatages of using index registers

Example of addition in units of words
1. Contents of addition

WBQO data ( 80) + WMO data ( 40)
WB1 data { 3000) + WM1 data ( 67)
WB2 data ( 2345) + WM2 data{ 2345)
WB3 data( 2489) + WM3 data ( 0)

Stored in WKO { 120)
Stored in WK1 { 3067)
Stored in WK2 {  4690)
Stored in WK3 { 2489)

UN N R

WB19 data{ 200) + WM19data( 250) — Storedin WK19( 450}

2. Example of program using index registers

—{ PROG 0 0 0 i -
—— LEA wBO : i ] -
Index register
L WHBO is stored in index register J,
{ LEA WMO : | ] 7| | WMO is stored in index registers j,
] WKO is stored in index register k.
— LEA WwkKo Tk -
—-——{ LOOP 2 : d20 ] S R Execution is repeated 20 times
as loop No. 2.
——{ Wi+ WD —  Wko ] A e Add instruction to be repeated.
The monitor display is ineffective.
——{ i 1ADD d1 ] -
Index register
[ IADD d1 i {(1),0 is added to index register J,
J ] {1}y is added to index register j,
[k 1ADD d1 ] (1), is added to index register k.
———1 CONT 2 ] o e End of loop No. 2, control is returned
to the instruction, following the LOOP
[ PEND ] i instruction.
3. Monitoring by program loader LITE
ADDRESS BIN CEC HEX BCD

T Y YooY

Bopd  PrOBELUR1LOUDIDE GRERINOIZE GO0UOGDE bREbEESE —=

Bedl  ob11coidooednd P0R0E12238 GpeI06E Gdeelewe

Boe2  b216681101008101 06RBRRTL2T 6B6U2JAD bEpe2345

Be€3  0010016€10660106] 6808609353 6006240T 60002409
l Hedé  0OOUDODALI0EDOBE 0RBROEOBLY GBDEBBAE PRBVREAY —»

NeEl  Q000PURREI 100111 W6DEEbE1ET GoRBEBLT BeEIRELT

Np#2  Ge1b0eI1R100010] PORMETEZT EPPR2IAD  WRBRZTAD jg +3°g(7)

NOE3  BCELU0NDNIGI0NOD  GOBIREUOED BODGRUDY ODOGINEEE o) 3067
I Kod  eobipdelev1oeded broetMOIBE 6008120 bhbeb12e ]

Kol 64l100eee1100111 6000012391 66603067 60063647

K62 ©loEbile100lenel  GEoReLBRLY OUGRALTE  BBOBILTY

Fe3  ¢o10610010001001 #Ee0RTIST 00602489 6006Z4ST

K6 ghooDROBOORIIRE GRLIEVBGO DEOURERY EBBUbLIE

G5  0Ued0Pe00I0RENE GUBIUIO0DY HEVREDIL PEBEELHI
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3-5-5 Page

1. Page instruction _

The page instruction can be effectively used to create, the programming workload and to transfgr the
standardize or debug a program. An example is shown program to the specified processor. (In this case,
below. page instructions must be written in the program
« A program containing many program steps can be before it is transferred.)

created faster by using two program loaders to share

LITE
Program in the processor
Program memory
F—— -
y Page1 |
r—-—--- a
| Page 2 |
r—-——-=-- =
1 Page3 |
- =
1 Paged4
e - - —
I Page5 |
L - - - - 4
+ Because the program list with cross-references can contact destinations and origins on the list, the
be printed with page numbers added to indicate the program can be easily checked.
PROGRAN LIST FAGE 9001
500.00
Fed5e $60.00 | Total ’
0041 1t {SCH
Se4.01
Bo008  S00.92 569.03 Sev.63  Ses.p4 580,01 | Total 2
4082 ik iF 4F 1F 1F {SCH 0081 /0001
(0001)  (6061] (0081}  (Bde1)
500.92
Beos1 500.8! 580.62 | Total 4
el {F 4k {5C 10081 001 /0001
(0601) 10801
- 5¢6.03
Bods2  Ses.e2 $99.03 | Total 5
8004 H—F———k {SC) 10801 /0891 0001
(0801) 70001 /000!
506.04
ko083  Séb.e3 Se0.04 | Total 3
0085 ——it 4t {5C N 70801 0091 /000!
(6001)
598.05
Rooded  Sew.ed $60.03 | Total ¢
oevs [——it 1} {5C A
(6801)
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Processor { [EZE: Applicable) Program loader
2. Page
instruction| Page | F325 Description Example
Symbol Unconditional execution:

{)Even when the contents of
Page memory are deleted, the first 1 _ _ Page

page instruction is not deleted.
(2)When PAGE instruciton is

executed, it has no effect on data p
memory. rogram

(3;Page numbers 1 to 9999 can be

Function | (U The beginning of a page is

declared. written. The second and Page
subsequent pages must be
programmed by using this
instruction.
@ If the PAGE instruction is not Program

written on a page, the page
cannot be read.

(& The sequence of pages written in I———— Page
the program is not related to the
execution sequence. Execution
is done according to the order of
programs.

(6) Note that a user program error
does not occur if the page
number of PAGE instruction is
double-assigned.

Program
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4-1 System definition registration
4-1-1 Registration items
To use the MICREX-F series in expansion mode,
register the rules (system definitions) for each
processor. See the explanation page in the table for
details on the functions of registration items.

Classification | Registration item Registration contents Description Reference
page
System Model code Registering the model | « Online programming does not require this
registration to be used registration.
» The model code must be registered 4-5
{changed) if offline programming is used or
if a program written on a different model is
transferred.
Fail-soft operation Selecting whether to - The operation mode of the capsule or unit
set fail-soft operation on the T-link is set.
+ Fail-soft operation set:
Operation is continued except for an
abnormal capsule. 4-5*
« Fail-soft operation not set:
If one of the capsule in the system causes a
fault, the operation of the entire system is
stopped.
Individual fail-soft - Setting the operation mode of a specific
(F55, F8OH, F70S, capsule or unit
F1205.F1498, and « Individual fail-soft set:
Y Even if a capsule or unit with individual fail-
soft set causes a fault, operation is 4-10 *
continued.
« Individual fail-soft not set:
Same as fail-soft operation of the entire
system.
Watchdog timer (WED) Setting the WDT time | « The scan time (execution time) of the user 4-5
setting program is monitored.
Duplex processor Duplex set - Set to duplex the processor.
{F70S, F120H, F120S, T-link station No. » The main processor is distinguished from
F140S, and F150S only)
the standby processor. 4-6 *
Selecting mode of - Hot start {continuous) or cold start (initial) is
duplex selected. Only cold start is available for the
F70S to F150S series.
Direct I/O registration Setting direct access - Set to execute 1/O processing in scan
(F55, F8OH, F70S, F120S, asynchronization (direct access) mode. A7 217
F1408, and F150S only) « Always set to use the external interrupt T
program.
Setting output hold « The operation mode of an output module is
{only in direct access set. 4-7
mode) If the processor fails, output status prior to
stop is held.
Registering BD area size BD area - Registered to set the BD area of more than
(F55, F80H, F70S, F120S, 256 words. 4-6

F140S, and F150S only)

* Refer to the MICREX-F User's Manual “Communication” (FEH161).
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Classification | Registration item Registration contents Description Registration
method
T-link 1/0 expansion area Registering I/O * Registered to handle I/O data of more than
registration registration expansion area (F70S, 100 words in one T-link system. 4-6
F120S, F140S and
F150S only)
Configuration Registering + Registered to limit that capsule to be
registration configuration operated on the T-link. (For example, at test
operation)
Setting output hold » The operation mode of the output capsule is
set.
» If the processor fails, the preceding output
status is held. 49 *
Registering T-link + F55 to F150S series: Registered in group 0 to
group (F55, F8OH, F70, execute |/O processing in synchronization
“F70S, F120S, F140S, with the fixed-cycle interrupt program.
nd F150S onl .
a only) + F120S to F150S series; Registered in group 1
to allocate the I/O expansion area.
P-link/PE-link | Configuration Registering » Always registered to use the P-link/PE-link.
registration registration (F70S, F120S, | configuration .
F140S, and F150S only) + All station numbers of the processor on the
’ P-link/PE-link are registered.
Setting the local + Set so that each processor station number is 4-11*
station number unique.
Registering P-link/ * The address and size are set for the
PE-link memory size transmission area of the local station.
Message Use condition setting Registering the data » The data module number (file number) to be
module module number transmitted and received by message
registration communication is set.
Registering the use of | ¢« The use of the message module for
the message module transmission and reception is specified. 4-14 *

Selecting the link to be
used

The link (T-link or P-link) to be used for
message communication is selected.

Setting station number

» The station number of the remote station is
set.

ME-NET
registration

Registering configuration
(F120S, F140S, and
F150S only)

Registered to use the ME-NET card (optional
card).

*%

* Refer to the MICREX-F User’s Manual “Communication” (FEH161).
** Refer to the ME-NET Operation Manual.
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4-1-2 Timings at which the processor recognizes system definition

Classification ltem Series
F30 F50, F60 F55, F120H | F70S, Remarks
F50H F70, F120S to
F80H F150S
System Model code A A A A A A *1
registration Fail-soft operation A A A A A A
WOT A A A A A A
Duplex processor Duplex set A A
T-link A A
Direct l/O registration Direct access B B A
Hold A A A
BD area expansion A A A
Option registration B B
T-link Individual fail-soft A A A A A A
registration Configuration registration A A A B B A
Output hold A A A A A A
Group 0 registration A A A
Group 1 registration B
Expansion module No. A
/O area expansion B
P-link/PE-link Configuration registration B B
registration Local station number setting B B
Broadcast transmission area registration B B
Expansion module No. A
Message module registration A A A A A A

A: When storage by the loader is completed
B: When the power to the processor is turned off, and then
turned on again (at reset)

4-4

*1: If registration is incorrect, turn on the power again, stop the
processor, and then start it again.
The processor will perform the correct registration.
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4-1-3 How to register system definition
When the normal system is used, system definition is access, and protection against system failure.
not necessary. When the expansion system is used, The steps for registering system definition with

system definition is necessary for the P-link, direct

1. Basic steps for system definition

program loader LITE are explained below.

Key operation Display Description
« LITE initial screen
p RAMMIN
Fl ROG ING « D25 is the name of the software for
F2 MONITOR MICREX-F.
@ @ F3  TRANSFER/VERIFY
(AUXILIARY) P4 DOCUMENT
F5 AUXILIARY
**AUXTLIARY** (1/3)
F1 DEFINING SYSTEM  f6 CLEARING MEMORY
® @ F2 DIAGNOSTICS F7 DEFINING COMMENT
F3 PROGRAMMING AUX  F8 FLOPPY
(SYSTEM DEFINITION) F4 1/0 FORCE ON/OFF F9 SET BUZZER VOL
F5 CHECK SCAN TIME  F10 NEXT
tShelect online or offline, + Online: Registered directly in the processor
en SYSTEM DEFINITION + Offline: Registered in memory in the loader
@ ENT '
SOURCE: ONLINE/OFFLINE
f’he;e:r: (‘;’_”d register to SYSTEM DEFINITION Select the function key from this screen to
F1 SYSTEM REGISTRATION register the desired system definition.
@ F2 T-LINK REGISTRATION
F3 P-LINK REGISTRATION
F4 MESSAGE REGISTRATION
F5 ME-NET REGISTRATION
Register the desired
system.
5
® (See the following pages.)
When the message “Completion” is displayed,
SYSTEM DEFINITION the system definition has been registered. For
the timing of system definition recognition by
® ENT

SOURCE: (ONLINE/OFFLINE)

the processor, see the preceding page.
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2. System registration

Read the system registration selection screen to select

F1to F4.

() Model code

(2 Fail-soft operation
3 WDT

System registration selection screen

-

F1 MODEL CODE

SYSTEM REGISTRATION

F2 DIRECT PIO DEFINITION
F3 DIRECT PIO CONFIGURATION
F4 OPTION SLOT

@ Mode code
@ Fail-soft operation
@ wWDT

SYSTEM REGISTRATION

MODEL CODE REGISTRATION

—— MODEL CODE

WATCHDOG TIMER
T-LINK STA NO.
BD MODULE D.CNT
SI MODULE D.CNT
DI MODULE D.CNT
DUPLEX P-CAPSULE
DUPLEX P-CAPSULE
CONSTANT SCAN

FAIL SOFT (*: Y, :N)

F120S

*

000x10ms

00

0000

0000

0000

( YES / NO

( CONT / INIT
0000x1ms

)

)

— @ Model code:

Use a numeric value to enter the series name of the object processor for
programming in offline mode. Press arrow keys to select the desired model.

—— @ Fail-soft operation setting:

Use a symbol to register whether fail-soft operation is set.

E]:Set

Example
1 x 10ms: 10ms
10 x 10ms: 100ms

SPACE|: Release

—— 3 WDT time setting:
Use a numeric value to enter the WDT time to monitor the scan time. (The setting
range is from 10 to 2560ms)

0 x 10ms: Automatically set to 2560ms {maximum).

Note:

The watchdog timer time must be set at about 1.5 times as much as the system execution time.

The timer time should be set only when it is especially required.
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@ T-link station number

(& BD area size registration

(® Duplex processor availability and duplex processor
mode selection

: .

SYSTEM REGISTRATION

F1  MODEL CODE II F1 l

FZ DIRECT PIO DEFINITION
F3  DIRECT PIO CONFIGURATION
F4 OPTION SLOT

~ S
{ Ty
SYSTEM REGISTRATION
MODEL CODE REGISTRATION
MODEL CODE F120S
FAIL SOFT (*: Y, :N) *
WATCHDOG TIMER 000x10ms
—— T-LINK STA NO. 00
BD MODULE D.CNT 0000
SI MODULE D.CNT 0000
DI MODULE D.CNT 0000
[ DUPLEX P-CAPSULE ( YES / NO )
L~ DUPLEX P-CAPSULE ( CONT / IN )
CONSTANT SCAN 0000x1ms
L )

“~ @ T-link station number:
Distinguish the main processor (set to 0) from the standby processor (set to 1) at

POWER-ON.
Generally, the first processor
/ ~\, that starts at POWER-ON
~ becomes main. If the
processor starts concurrently,
F708 F708 FTL the processor, module with 0

specified becomes main.

Note: The number of Sl and DI module data cannot be sent in the F150S or
smaller series.
L— (& BD area (32 bits) size registration:
Registered to use a BD area of more than 256 words.
For example, set [266]to use 266 words. This is 10 words more than 256 words.

“— (& Duplex processor availability, Duptex mode selection:

Set whether the duplex processor is available and whether the data memory
content remain unchanged or initialized (called initial start) when the duplex
processor is switched. (For F70S, F120 to F150S, initial start only.)

Constant scan
The constant scan cannot be set in the F150S or smaller series.

4-7
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(@ Direct 1/0 (processor {/0) operation mode
registration

System registration selection screen System configuration example

- ™
= 5|5 5
FPU |2 gle g
SYSTEM REGISTRATION £ 8 8 S
F1 MODEL CODE ___| F2 l 01,234,587
F2 DIRECT P10 DEFINITION
F3 DIRECT P10 CONFIGURATION
F4 QPTION SLOT
L J
r )
SYSTEM REGISTRATION
DIRECT PIO DEFINITION
SHELFO ( |[DIRECT / SCAN )
__—>l: ( RESET / HOLD )
SHELF1 ( RESET / HOLD )
SHELFZ ( RESET / HOLD )
SHELF3 ( RESET / HOLD )
SHELF4 ( RESET / HOLD )
SHELFS ( RESET / HOLD )
SHELF6 ( RESET / HOLD )
SHELF7 ( RESET / HOLD )
. J
L Direct access mode registration:
The direct access area can be used.
F80H, F70, F70S (No option slots) W24.0 to W24.159
F120H, F70S (with option slots), W24.0 to W24.127
F120S to F150S
F55 W24.0 to W24.255
Direct access mode must be registered to use the module ready for interrupt
processing.

» Hold (mode) registration:
If the processor stops (fatal fault occurs and operation stops), the output
status prior to stop is held.
In the system configuration example, the output status of station numbers 3,
4, and 7 is held.

» Scan synchronization {mode), reset mode:
In the normal system, the operation mode of the program is scan
synchronization mode and reset mode for output.
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Option slot registration
Used to manage the status in which the optional card
(T-link, P-link) is mounted.

System registration selection screen

' ™\
SYSTEM REGISTRATION

F1 MODEL CODE _454:'

F2 DIRECT P10 DEFINITION

F3 DIRECT P10 CONFIGURATION

F4 OPTION SLOT

SYSTEM REGISTRATION
OPTION SLOT REGISTRATION

OPTICGN SLOT

OPTION SLOT CONF. L J

L

Option slot registration:
The option slot becomes valid by entering the [ * | mark.

If the registrated optional card is not mounted, an option slot error will cause a
fatal fault and stop.
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3. T-link registration

- 1/O expansion area registration
To use the I/O expansion area, specify "YES” to set
the module No.

- N
1/0 EXP AREA REGISTRATION
1/0 EXP AREA QYES /  ONO
MODULE NO. 30
WHEN YES, SET T-LINK NO. FOR
EXP ARE
F10 MENU
¥s- [PROCIAUX
[SYS-DEF] [MODEJONLINE
READY FOR END KEY

\ Y,
occur and the processor will stop due to a fatal fauit.)

1/O expansion area function is available in the F70S, F120S,
F140S, and F150S series only.

Note: Set the module No. to be used so that it is not the same as the
other module No. (PE-link and ME-NET) in the system definition.
The module No. must not be same as file No. and table No. in
the user program. {If they are same, a user program error will

4-10
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@ Individual fail-soft
(2 T-link registration

The following system example is used for an explanation.

(3 Hold ({output hold) setting
@ T-link group registration

T-link
/[ AN
7 Y
E] <
g 5 3
FPU 3 FTL |2 g
FTK FTK - o
0123 10 20 30 to 33 +— Station number
— Channel No.:
Read the desired link (channels 0 to 3)
screen to set the channel No
— 1
( * )
T-LINK REGISTRATON (1/4) OCH
FAIL-SOFT YES/NO
REGIST YES/NO
STOP WITH HELD
NO. ,—G;JUP NO. GROUP NO. GROUP NO. GROUP Note 1: To set a station number. regi
: , register
. % 0123 lll0123 ll‘0123 lll0123 the first station number.
00 25 50 75
8% g? g% ;? Example: When station number 0 is
03 28 53 78 specified, station numbers®, 1,
04 29 54 79 2, and 3 become valid.
05 30 55 80
06 31 56 81 Note 2: For T-link registration, be sure to
07 32 57 82 set the & mark for the
08 33 58 83 processor station number {0} to
09 34 59 84 include the direct I/0. (Not
10 35 60 85 necessary for F30, F50, and
11 36 61 86 F50H series.)
12 37 62 87
13 38 63 88
4 39 64 89
15 40 65 90
16 41 66 91
17 42 67 92
18 43 68 93
19 44 69 94
20 45 70 95
21 46 71 96
22 47 72 97
23 48 73 98
24 49 74 99
Oooga goooo
!
. S
L @ T-link group registration:
@ T-link configuration registration: +Set the [=1 mark n the group 0 station number for

Set the [] mark to limit the capsule
to be operated on the T-link.

In the system example, capsules with
station numbers 0, 1, 2, 3, 10, 30, 31,
32, and 33 can be used. {(Note 1)

_— > Individual fail-soft registration

The faulty capsule/module is disconnected
and the normal capsule/module is operated
continuously.

In the system example, modules with station
numbers 0, 1, 2, and 3 become valid. {(Note 1)

which I/O processing is executed in synchronization
with the fixed-cycle program.

-Set the [¥] mark in the group 1 station number to be
assigned to the I/O expansion area.

-For the F250 series, the meaning is different.
Refer to the F250 series manual for details.

~® Hold registration:

Set the [x] mark in the station number of the output
capsule for which the status prior to failure is to be held
if a processor failure occurs. In the system exampile, the
capsule with station No. 10 becomes valid. (Note 1)

4-11
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4. P-link/PE-link registration

One F70S (NC1P-S2), F120S to F150S series processor
can contain the P-link or PE-link with up to two
channels (provided with an optional card). The P-link
can be used with the PE-link but cannot be connected
together.

(@ P-link/PE-link selection

@ P-link configuration registration
(3 Station number registration

@ Memory size registration

The following system example is used for explanation.

Up to two P-link or PE-link cards {P+P, P+PE, PE+PE)
can be mounted on one and the same processor
module.

Register the following items for each channel and use
the P-link or PE-link.

F70S F70S

Station 0 Station 1

Select whether to use the P-link or PE-link.

F70S

Station 2 <—— Processor station

number

P-LINK SELECT

P-LINK 1 (OCH) ¢  P-LINK /
P-LINK 1 (QCH) ¢ P-LINK /

P-LINK REGISTRATION

SELECT DATA BY ARROW KEY (= ,—)

¢ PE-LINK
¢ PE-LINK

y

Register the configuration, station number, and
memaory size.

4-12
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Configuration registration, station number registration, and memory size registration

» P-link
Registration channel (link number):
Read the desired channel (link No. 0 or
1) screen and register the channel.
s a
P-LINK REGISTRATION (2/3)
P-LINK1(OCH)
CONFIGURATION
S-NO. 01 2 3 4 5 6 7 8 9 A B C D E F
REG (Y/N) * * * Configuration registration:

Set the [x] mark in the station
number of all processors on the
SELF 0 0 P-link. In the example, stations 0, 1,
and 2 are set.

SELF AREA
rop o1z Local station number setting
i umber s :
H 5P BIT 001x32 10 Set a numeric value so that all the
H SP WORD ~ 000x32 00 station number of processors on
L SP WORD  000x32 00 the P-link are unique. In the
L SP WORD  000x32 00 example, station 0 is set
\ J

—— Memory size registration:

Enter a numeric value so that the start address and size
of the local transmission area are not same as those of
other transmission areas. In the example, 32 words for
the size of one area from WL32 is used.

4-13
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«» For PE-link
Registration channel (link number):
Read the desired channel {link No. 0 or 1)
screen and register the channel.

-

P-LINK1(OCH)

PE-LINK REGISTRATION

(2/3)

CONFIGURATION
S-NO. 01 2 3 4 5 6 7 8 9 A B C D E F
00 ok x Configuration registration:
10 Set the [x] mark in the station
20 number of all processors on the
PE-link. In the example, stations 0, 1,
SELF 0 0 and 2 are set.
SELF AREA TOP SIZE MODULE NO. . .
HoSP BIT 1 X8 1 Local station number setting:
Set a numeric value so that all the
H SP WORD 0000x8 000 W000 station numbers of processors on
L SP WORD | 0000x8 | 000 the PE-link are unique. In the
L SP WORD 0000x8 000 W000  WO000 example, station 0 is set.

L Memory size registration:
Enter a numeric value so that the
start address and size of the local
transmission area are not the
same of those of other transmis-
sion areas. In the example, 8
words for the size of one area
from WL8 is used.

4-14

Expansion module No.:

Set expansion module No. to expand memory in block 2 (high-speed
word) and block 4 (low-speed two words) on the PE-link. Set 30 to 109 so
that the module No. is not the same as the remote module No. (I/O
expansion and ME-NET) in the system definition or file No. and table No.
in the user program.

(If they are same, a user program error will occur and the processor will
cause a fatal fault and stop.)

Memory of 4096 words is allocated for one module.

If memory is expanded, memory in the PE-link card is used, and user file
memory is not reduced.

Because memory expansion can be set by this system definition only, the
number used for the module expansion must not be used for the FILE
definition.
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5. Message module registration

Message module registration is used to communicate of transmission from station 0 to station 2 in the
with a specific station on P-, PE- or T-link. An example following system is explained.
yd
7
F70S F70S F70S
Station 0 Station 1 Station 2 «— Processor station
number

(1) Registering transmission station (station 0)

(» Data module number registration ® Link selection
(@2 Message module use registration @ Remote station number setting
~ ~
MESSAGE MODULE REGISTRATION
—DATA MODULE
SET (0: N. USED 1: INIT 2: SND 3: RCV)
LINK (0-3: T-LINK, 4-5: P-LINK, 6: SUMINET, 7: W24)
CAPSULE NO.
ETC
CH
No. 1 No NoO.
00 000 0 0 000 000 O 20 000 O O 000 000 O 40 QOO O O 000 000 O
01 000 0 0 000 000 0 21 000 O O 000 000 0 41 000 O O 000 000 0
02 030 2°4°002 G000 22 000 O O 000 000 0 42 000 O O 000 00O O
03 000 O 0 000000 O 23 QOO O O 0OC Q00 O 43 000 O O 000 000 O
04 000 0 Q 000 GO0 O 24 000 O O 000 000 0 44 000 O O 000 000 O
03 000 0 O 000 000 0 25 000 O O OO0 000 O 45 000 O O 00C 000 O
06 000 0 O 000 000 O 26 000 O O 000 000 O 46 00C O O 000 000 O
07 000 0 O 000 000 O 27 000 O O 000 000 O 47 000 O O 000 000 O
08 000 0 0 000 000 O 28 000 O O 000 000 O 48 000 O O 000 000 O
09 000 0 0 000 GO0 O 29 00O O O 000 000 O 43 000 O O 000 00O O
10 000 G 0 000 000 0 30 000 O O 000 000 O
11 000 0 O 000 000 0 31 000 O O 000 000 O
12 000 0 0 000 000 0 32 000 O O 000 000 0
13 000 0 0 000 GO0 0 33 000 G @ 00O 000 O
14 000 0 0 000 000 0 34 000 O O 00O 00O O
15 000 0 0 000 000 G 35 Q00 G O 0G0 000 0
16 000 0 0 000 000 G 36 000 O © 000 GO0 O
17 000 0 0 000 GO0 G 37 QOO O O 000 Q0O O
18 000 0 0 000 000 0 38 000 G O 00O 000 O
15 000 0 6 000 GO0 0 39 000 O O 000 00O O
J
..

For station number assigned to the |/O expansion area in T-link mode, set 1.
For a station number assigned to the WB area, set 0.

Channel number:
Unused

@ Data module registration:
Use a numeric value to set the
data file No. In the example,

file No. 30 is used. (@) Station number setting:

Use a numeric value to set the remote station number. In the
example, the remote station number is 2.

Message (communication)

module No. registration: L—— (3 Communication link selection:

Use a numeric value to set the In the example, the P-link is set.

message No. Set the same

number for the remote module | 3) Message module use registration:

No. In.the e?<ample, the module Set a numeric value according to the use. In the example,
No. 2 is registered. the message module is used for transmission.

4-15
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(2) Registering a reception station (station 2)
(D Data module number registration
(2 Message module use registration

3 Link selection
@ Remote station number setting

—DATA MODULE

MESSAGE MODULE REGISTRATION

6: SUMINET, 7:

SET (0: N. USED 1: INIT 2: SND 3:
LINK (0-3: T-LINK, 4-5: P-LINK,
CAPSULE NO.
ETC
NO. No.
00 000 0 O 000 000 O 40
[} 000 0 0 000 000 0 41
03 000 O O 000 000 O 42
03 000 O O 000 000 O 43
04 00 0 000 O O 000 000 O 44
03 090 0 000 0 0 000 000 0 43
08 00 c 000 0 O 000 000 0 48
07 00 ] Q00 0 O 000 000 O 47
08 00 0 000 0 O 000 000 O 48
09 00 0 000 O O 000 000 O 49
10 00 0 000 0 O 000 000 O
11 000 0 O 0 000 0 0 000 000 O
12 00 0 000 0 0 000 000 O
13 o0 0 000 0 O 000 00O O
14 00 0 000 0 0 000 GCO O
1s 00 0 000 0 O 000 000 O
16 00 0 000 0 0 000 000 O
17 00 0 000 0 0 000 000 O
18 00 0 000 0 0 000 00O 0
19 00 0 000 0 0 000 000 O

~

RCV)
Wea)

000 O O 000 000 0
000 0 O 000 000 O
000 0 0 000 000 O
000 0 0 GO0 000 O
000 0 0 000 000 O
000 0 0 000 00C O
000 0 0 000 00G O
000 0 0 000 000 O

00 0

00 4]

Channel number: Unused

(& Configuration registration (P-link registration)
Register the P-link in each processor for message
communication.

Registering P-link in station 0

(# Remote station number: In the example, the remote station number is 0.
(® Communication link selection: In the example, the communication link is a P-link.
2 Use: In the example, the use is for reception.

(D Data module file No.: In the example, the file No. is 40.
Message (communication) module No.: in the example, the module No. is 2.

Registering P-link in station 2

P-LINK REGISTRATION (2/3) P-LINK REGISTRATIOQN (2/3)
P-LINKL(OCH) P-LINK1(OCH)
CONFIGURATION CONFIGURATION
S-NO. 01 2 3 4 5 6 7 8 9 A B C D E F S-NO. 61 2 3 4 5 6 7 8 9% A B C D EF
REG (Y/N) * * REG (Y/N) = *
SELF 0 SELF 2
SELF AREA SELF AREA
ToP SIZE TOP S1Zg

H SP B1IT 000x32 00 H SP BIT 000x32 00

H SP WORD 000x32 00 H SP WORD 000x32 00

L SP WORD 000x32 00 L SP WORD 000x32 00

L SP WORD 000x32 [el¢] L SP WORD 000x32 00

Note: After P-link registration is stored in each processor, perform a

power reset. When the processor is turned on, it recognizes the
registration contents.
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6. Message module registration (for direct I/0)

The following system configuration is used to explain The method of registration depends on whether the
the example of communicating with the direct I/O scan synchronization or direct access mode is used.
mounted on the processor unit.
s 2 g ¢
- 3 a8 =
=] Q o O g
a ‘5 JE &
PS CPU ce o & a ..t
= . — & = o8
g% £ S o
2o | 25 | §EC
oo oo OED

(1) Setting in scan mode

MESSAGE MODULE REGISTRATION

DATA MODULE

—SET (0: N. USED 1: INIT 2: SND 3: RCV)

— LINK (0-3: T-LINK, 4-5: P-LINK, 6: SUMINET, 7: W24)
CAPSULE NO.

ETC
CH

|

00 030 2 0 006 000 O
01

Unused: Setto 0

Station number setting: Set the station number of the I/O module to be communicated with.
In the example, the remote station number is 6.

Communication link selection: In the example, the T-link is set.
M ge module use registration: (same as the previous page)
Data module registration: (same as the previous page)

Message module No. registration: (same as the previous page)

(2) Setting in direct access mode

MESSAGE MODULE REGISTRATION
DATA MODULE
—SET (0: N. USED 1: INIT 2: SND 3: RCV)
—— LINK (0-3: T-LINK, 4-5: P-LINK, 6: SUMINET, 7: W24)
CAPSULE NO.
ETC
CH

|

00 030 2 7 200 000 O
01

Station number setting: Set the slot number of the I/O module to be communicated with.
In the example, the slot number is set to 2.
{The slot number is counted as 0, 1, 2, ... sequentially from the left.)

Communication link selection: Set the slot number in direct access mode.
Message module registration: (same as the previous page)

Data module registration: {same as the previous page)

Message module No. registration: (same as the previous page)
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4-2 Expansion functions

4-2-1 Direct access mode

I/0O data for the MICREX-F is accessed by the following
mode:

* Scan synchronization

» Direct access

The access mode for each series processor is as follows.

Scan synchronization is used to batch-process I/O
before and after scanning. Direct access is used to
access |/O data directly every time one circuit of the
ladder program is executed.

Series F30, F50, F50H, F60 F55, F8OH, F120H, F70, F70S, F120S to 150S
Scan synchronization Available Available
Direct access Not available Available

1. Scope of direct access

The I/O module (card) mounted on the base unit of the
processor unit is called direct I/O. Direct access can be
specified for this direct /O. {Direct I/O without direct
access specification can be used for conventional scan
synchronization access.) Direct access cannot be

specified for the I/O moduie on the T-link expansion
unit {(on which the T-link interface module is mounted)
and the T-link capsule. The direct access mode cannot
be used with scan synchronization mode on the same
base unit.

/ Direct I/O

\/

/

I/F

CPU T-link

FTK

Area in which direct access
can be specified

Direct access is impossible

~.__ 7/
Direct access is impossible

F120H, F70S (NC1P-S2), F120S to F150S W24.0 to W24.127

F55, F80H, F70 WBO to WB99 can be used.

F80H, F70, F70S (NC1P-S0) W24.0 to W24.159

F120H, F70S, F120S to F150S WBO0 to WB399 can be used.

F55 W24.0 to W24.255

2. Specifying direct access area

Selection between direct access and scan
synchronization is specified by system definition
registration. See page 4-7, for direct I/O operation
mode registration.
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3. Address assignment for direct access area

In addition to the scan synchronization I/O area (WB assignment is fixed to the slot, and 16 words are
area), 160 words (W24.0 to W24.159) (128 words for the assigned to each slot. The unused area becomes a free
processor with option slots) (16 bits) are provided as area (see below).

memory for direct access |/O modules. The address

T-link

/ Direct access setting \

PS | FTL
T-link
WF

PS |CPSE DI §

‘ Direct 1/O Station No. 0 Station No. 1

Direct /O area /O area
0123456789ABCDEF 0123456789ABCDEF

g/
N
o
[S——
2
o2}
o

Slot 0

O ONDU A WN - ¢
OONDG A WN =

— ?Freearea

Free area

7

Slot 1

— fFree area

1

Slot 2

)
(8
N
«

«

)

[(¢

Siot 7
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The examples of assigning direct /O addresses are
shown below.

Example 1: if the 16-point input module is mounted

Mo?ule

PS [CPU

Example 2: if the 32-point input module is mounted

Module
¥

PS |CPU

Example 3: If the 64-point input module is mounted

Module
¥

PS|CPU

Example 4: If the 8-channel analog input module is mounted

Mo?ule

PS|CPU

Address assignment for 8-channel analog input module

W24.0 OCH
wW24.1 1CH
W24.2 2CH

W.243 3CH

W24.4 ACH
W245 5CH
W24.6 6CH
w247 7CH

4-20

Direct access

Scan synchronization
{conventional)

W24.0
(W24.1 to W24.15 are free)

WBO or BO to BF

Direct access
{conventional)

Scan synchronization

W24.0, W24.1
(W24.2 to W24.15 are free)

WB0, WB1,
or BO to B1F

Direct access
{conventional)

Scan synchronization

W24.0 to W24.3
(W24.4 to W24.15 are free)

WB0 to WB3,
or BO to B3F

Direct access

- (conventional)

Scan synchronization

W24.0 to W24.7
{(W24.8 to W24.15 are free)

WBO0 to WB7
or BO to B7F
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4-2-2 Password

Outline

A personal identification number of four alphanumeric
characters is used to protect the program.

This personal identification number is called a
password.

Description
1. Setting the password (operation by the loader LITE)

N
2)

3)

Use the loader to write a program.

Press the (AUXILIARY), press (NEXT)
twice, then press the (PASSWORD).

The following screen appears on the loader
display.

PASSWORD

F1 PASSWORD SET

F2 PROTECTION CANCEL
F3 PROTECTION SET
F4 PASSWORD CANCEL

Press the key.

(2) Password error message

4) Set a password in the range from 0000 to 3FFF.
5) After the password has been set, select whether

Note:

a password is available or unavailable, and
press the [F3](TRANSFER/VERIFICATION) to
transfer data from the loader to processor.

Reading a program having a password or deleting a password
assigned to a program cannot be performed between the
program loader and floppy disk or between the program
loader and audio CMT.

However, a program with a password can be transferred from
the loader.

The transfer destination equipment is a P capsule, floppy disk,
audio CMT, or EPROM.

Error message

Action

Password out of range

Correct the password setting.

Unexecutable

Reset protection. (Enter the password assigned to the processor.)

Password is incorrect.

Enter the password assigned to the processor.

Data is not registered.

Set protection.

Password not registered

Set a password

Note: Refer to the Loader LITE User’'s Manual {No. LEH915) for details.
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4-2-3 Sampling trace (for F80H, F120H, F70,
F70S, F120S, F140S, F150S only)

Outline

The sampling trace function enables the user to store

data before and after the point specified by the

program loader (D20, D25 LITE, Loader software) in

sampling trace memory of the program loader.

Changes in data can be traced and a history of changes

in data can be checked by monitoring the memory.

Data to be sampled can be registered up to eight points

Description
1. Setting sampling trace {operation by the loader LITE)
(1) Read the sampling trace screen.
Press the keys as follows:
(AUXILIARY) — [FT0](NEXT) —
{SAMPLING TRACE
(2) Press the [F1]key.
(3) Set the trace type. (Set the sampling point (time)
using[_*_] mark and numeric values.)
(1 To sample data using scan synchronization,
set the[_* | marks at the cursor position _.
(2 To sample data at any time interval, set the
[7* ] mark and the sampling time interval
in the range from 10ms to 99,990ms using
numeric values.
(3 Coil trace
{4} Move the cursor to set the trace count in the
range from 0 to 999.
{5) Move the cursor to execute a sampling trace and
to register the bit address and word address.
Up to eight bit addresses {except SC) for a
contact and coil can be registered.
Up to three word addresses (including SC) can
be registered.
(6) After data has been set, press the [END] key
(STORAGE), then press the [ENT ] key.

Note: Sampling trace is not provided for the following processor
types: F30, F50, F50H, F60, and F55.

2. Sampling trace error message

bit data and up to three points of word datain the
loader. The sampling interval can be set for each scan
or each time (10ms to 99990ms). The sampling point
can be specified by key input or the annunciator relay
in the program. Because changes in data before and
after sampling point can be monitored, this function is
useful for tracing the cause of an event.

SAMPLING TRACE

Fl REGISTER
Fe EXECUTION

F3  CANCEL

F4  DISPLAY
TRACE TYPE
@ SCAN

@ 0000 x 10ms
(3 COIL TRACE

Error message Action

DATA NOT REGISTERED
tion.

Register the trace type, trace count, bit address, and word address in the trace designa-

INVALID INPUT
areas do not blink.)

Move the cursor to the blinking area to register data. (The bit address and word address

TOO MANY REGISTERING

address.)

Move the cursor to change the number of registered data items for the bit address and
word address. (The number of registered data items is 8 for a bit address and 3 for a word

CANCEL IS REQUIRED Cancel old data.

ERROR RANGE SPECIFIED
word address)

Move the cursor to the blinking area to set data registration correctly. (Bit address and

DATA NOT FOUND Set data correctly.

PROCESSOR CANNOT EXECUTE

Move the cursor to set data correctly. (Data set for trace count ranges from 0 to 999.)

Note: Refer to the loader LITE User's Manual (LEH915) for details.
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4-2-4 Status latch (for F80H, F120H, F70, F70S,
F120S, F140S, F150S only)

Outline

Status latch function enables the user to store data at any

latch point in status latch memory in the processor.

Description
1. Setting status latch (operation by the loader LITE)

Stored data can be monitored. A latch is executed by the
annunciator relay of the user program, input switch in
area B, or loader key input.

(1) Read the status latch scre.en. STATUS LATCH
Press the keys as follows:
(AUXILIARY) — (NEXT) —
(STATUS LATCH) F1 REGISTER
F2 EXECUTE
(2) Press the key. F3  CANCEL
F4 DISPLAY
STATUS LATCH REGISTER (*: ALL)
B = BD W31 0 --- 40
. | . Moox TS woono
All bit areas are registered £
beforehand. Only these areas K > TRO 50 wooo
rswz)er(;;-ot be registered and D * cs wooo
Fox CR * .- # woono
A * Si waaoo
S * Di wooo
T * L w3aao
c * wooa
L o* wooo
— L

To register the data area

- &d
Numeric input

: All-area specificatioan
: Range specification

Notes: #1
#2

(3) After registration data has been entered, press

the key (STORAGE), then press the

2. Status latch error message

Registered to specify the area
by the data module No. in this
example, areas W31.0 to
W31.40 in file No. 31 are
specified.

: The TR area from TRO to TR50 is registered.
: All CR areas are registered.

key. When “COMPLETED" is displayed, this
means the data has been registered.

Error message Action

NOT RESERVED
can be registered.)

Register bit and word data items in display address reservation. (Up to 26 bits and words

TOO MANY REGISTERING

Return to the status latch screen. (When the number of registered bits and words exceeds 26}

ERROR RANGE SPECIFIED

Move the cursor to the blinking area to register the correct data.

CANCEL 1S REQUIRED Cancel old data.

DATA NOT REGISTERED

Register status latch.

DATA NOT FOUND Register data.

Note: Refer to the Loader LITE User’s Manual (No. LEH915) for details.
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Appendix 1 Scan Time

1-1 Calculation Method

1. F30, F50 and F50H Series

The approximate scan time can be calculated from the
following expression:

Scan time T = D+2+3+@+B+6+7+8 ms

Processor F50 F30 F50H Remarks
ltem
. . - - L . . See List of Instruction
Instruction execution time @ % (execution time of each instruction) ms Processng Speeds on page A-7.
[++]
E Basic unit I/O time @ | 0.22ms 0.11ms 0.17ms
o
“g E . it
5 | /’c‘)pt‘?r’:‘se'm unt ® | 0.32ms/32 points | 0.20ms/16 points | 0.26 ms/32 points
©
L
o T-tink @ 0.3ms/16 points Only when the T-link is set
Only when the T-link
T-link adapter processing time & 0.38ms ada:;ter is connected
. . . R Only when the program
Program loader processing time (& 0 to 0.50ms (depending on key operation contents} loader is connected
Self-diagnosis time @ | 1.11ms 0.89ms 0.92ms
Time measurements ® | 0.62ms 0.32ms 0.35ms
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2. F60 Series

The approximate scan time can be calculated from the

following expression:

10 (D+@++B+E+®)

Appendix 1 Scan Time

Scantime T =
10 - ({D+@®+@)
Processor F60 Remarks
Item
. . ist of | i i
Instruction execution time ® ¥ (execution time of each instruction) ms| §§e List o R nstruction Processing Speeds
page A-7.
® . C
E '/O.“"'t on mini T-link and @ 0.20ms per 1 unit of I/O unit capsule Base unit I/O is also counted as 1 unit.
= T-link
3
% For each FTLO10A unit : No. of 16-point conversion FTU
pu 0.10 x (No. of 16-point FTU modules} modules is as follows:
< ETLO10A on T-link @ | +0.12x (No. of 32-point FTU modules) 16 points: 1 module
8 +0.15 x {No. of 64-point FTU modules) 32 points: 2 modules
o] +0.10ms 64 points: 4 modules
Function capsule (FK) 7 Time required regardless of functian
processing time @ | 0.3ms capsule connection
Program loader — Only when the program loader is
processing time @ | 0.5ms connected
Self-diagnosis time ® | 1ms
£ Common processing @ | 0.2ms
Lo
C
22
§ 2 I/O capsule ® | 0.05ms per I/O capsule Once every 10ms
5§
e} | For each FTLO10A unit :
<z FTLO10A @ | 0.04 +0.13 x (No. of FTU modules) ms
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3. F55 Series

The approximate scan time can be calculated from the

following expression:

Scantime T =

10 - (®+@+10+(D)

10 {D+D+B3+@+B+®+D) ms

Processor
Item

F55

Remarks

See List of Instruction Processing Speeds

Instruction execution time @ | I (execution time of each instruction) ms| on page A-7.
¥ (execution time of each instruction) ms| Only when I/O cards are mounted
16 points I: 0.14 ms Base time is incremented by processing

QE) /O card on basic unit 16 points 0 0:14 ms time of the concentrated display section.
£ | (processor) @ 32 points I: 0.22 ms
° 32 points 0: 0.35 ms
"g + base time 0.98 ms *
4
o
3 FTK capsule on T-link ® | 0.02ms per FTK capsule
Q

FTLO10A, FTLO10H and @ For each unit : .

NC1ET on T-link 0.01 x (No. of /O words) ms 1 word = 16 bits

Function capsule {FK) ®

Time required regardless of function

processing time 0.7ms capsule connection
Program loader processing ® Only when the program loader is
time 0.3ms connected
Self-diagnosis time @ | 2.1ms
Fixed-cycle interrupt
processing time 0.5ms Once every 10ms
g Common processing ® ! 0.13ms Once every 10ms
So
25
‘B B For each FTK capsule:
§§ FTK capsule i 0.16ms
op
(Z)g gtg:ga gﬂrﬁﬁgit(j)n(i)t;x {No. of /O cards) ms
©® | NCIET ' ' )
* Base time is 0.57ms when no /O card is mounted on the basic unit.



4. F70, F80H and F120H Series

The approximate scan time can be calculated from the
following expression:

Scantime T =

10 {D+D+3+@D+B+E8+D+B+9)

10 - {0+1+02+43)

Appendix 1 Scan Time

Item

Processor

F80H

F120H

Remarks

See List of Instruction

+0.04 x (No. of output words) ms

Instruction execution time @ | X (execution time of each instruction) ms :rgcessing Speeds on page
z (access'time per module) ms| 0.01 x {No. of input words) ms| Only when /O modules are
16 points I: 0.14ms +0.02 x {No. of output words) ms | mounted
) 16 points 0:0.14ms + base time 0.28ms 1 word = 16 bits
1/0 module on basic @ 32 points I: 0.22ms
° unit {processor) e 32 points 0:0.35ms
E 64 points I: 0.38ms
< 64 points O: 0.44ms
..g + base time 0.40ms
c
@
& For each FDL unit: Only when FDL is connected
§ /O module on FDL 3 0.02 x (No. of input words} ms | 1 word = 16 bits
@]

+ Base time 0.43ms

FTK capsule on T-link (@)

0.02ms per FTK capsule

0.01ms per FTK capsule

FTLO10A, FTLO10H and
NC1ET on T-link

For each unit:
0.01 x {(No. of I/O words) ms

For each unit
0.01 x {No. of /O words) ms

1 word = 16 bits

Function capsule {FK)

Time required regardless of

processing time ®| 07ms 1.1ms function capsule connection
Program loader processing A Only when the program loader
time 2| 03ms 0.3ms is connected
P-link data transfer time ® e 5ms Only when the P-link is used
Self-diagnosis time ® | 2.7ms 2.47ms
Fixed-cycle interrupt
processing time o | 0.5ms 0.5ms Once every 10ms

@ -

£ < Common processing {3 | 0.13ms 0.1ms Once every 10ms

o5

2.9

2 § FTK capsule 42| 0.16ms per FTK capsule 0.12ms per FTK capsule

o2

o- -

nQ | FTLO10A For each unit: For each unit:

é + | FTLO10H 43| 0.16ms + 0.01 x {No. of FTU 0.12ms + 0.01 x (No. of FTU

NCI1ET modules) ms modules) ms
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5. F70S, F120S, F140S and F150S Series
The approximate scan time can be calculated from the
following expression:

10 (D+D+B+@+B+E+D+10+0D) ms

Scantime T =
10 - (D+®)
o Processor F70S, F120S, F140S, F150S Remarks
] See List of Instruction Processing Speeds
Instruction execution time @ | T (execution time of each instruction) ms | on page A-7.

Only when I/0O modules are mounted.
bt See the next page. FDL cannot be connected to F70S series.
£
b I/O module on basic unit L
-.3)-’ {processor) @

C
il
S
=
o
Q FTK capsule on T-link ® | Sseethe next page.
Function capsule (FK) @ 0.128ms Time required regardless of function
processing time ) capsule connection
Program loader processing Only when the program loader is
time ® | 0.170ms connected
Self-diagnosis time ® | 0.826ms
Fixed-cycle interrupt 5 151
processing time @ | 0.151ms Once every 10ms
RAS processing time at I/O
trans?er end s ® | Seethe next page. Once every 10ms
o T-link ® | 0.32ms per optional T-link card
=
@
wn
]
<] P-link 0 | See the next page.
o
5 Only when the optional card is used.
=20
g.g PE-link *1 i See the next page.

*1: PE-link is not available for F70S series.
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« Details on each item
(@ 1/O data transfer time (I/O module on basic unit)
Z (access time per module) ms + base time 0.261ms
16 points |:20us
16 points O: 40n
32 points |:32u
32 points O: 50
64 points O: 90u

I/O module on basic unit
(processor base board)

(® I/O data transfer time \capsuie/module on T-link)
+ Capsule/module on standard T-link

{0.0080 x nST + 0.0013 x (WST - nST)} ms

nST: Total number of FTK and FFK capsules on
T-link, and 1/0 modules on expansion T-link
(An input and output module is counted as
two.)

WST: Total number of I/O words of capsule on
T-link (If input and output are included in one
word, they are counted as two words.)

» Capsule/module on option T-link
{0.0050 x nOT + 0.0013 x (WOT - nOT)} ms
nOT: Total number of FTK and FFK capsules on
" option T-link, and /O modules on expansion
T-link (An input and output module is
counted as two.)

WOT: Total number of I/O words of capsule on
option T-link (If input and output are included
in one word, they are counted as two words.)

Appendix 1 Scan Time

RAS processing time at transfer end
If the total number of FTK and FFK capsules on the
T-link, and I/O modules on expansion T-link to be
connected is n:
e if n=0
« ifnisnot0

0.051ms
0.104 + 0.035 x n (ms)

(0 Option processing time (P-link)
* For 1 optional card
0.5 + 0.085 x No. of transmission blocks +
Transfer delay (ms) (Max. 5ms)
* For 2 optional cards
1.0 + 0.085 x No. of transmission blocks +
Transfer delay {(ms) (Max. 5ms)

@ Option processing time (PE-link)
« For 1 optional card
0.5 + 0.004 x No. of transmission blocks {ms})
* For 2 optional cards
0.8 + 0.004 x No. of transmission blocks {ms}
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1-2 List of Instruction Processing Speeds

Units: ps
Classfication Instruction F30 F50 F50H F60 F55/F70 F80H F120H F70S, F120,
F1408, F150S
Sequence NO contact 1.4 1 0.8 0.8 0.5 0.8 0.8 0.125
NC contact 1.4 1 0.8 0.8 0.5 0.8 0.8 0.125
Coil 1.6 1.25 1 1 0.625 1 1 0.25
Return (origin) > N 1.4 1.25 1 0.8 0.5 0.8 0.8 0.25
Return (destination) N « 1.6 1 0.8 0.8 0.5 0.8 0.8 0.25
Set 1.8 1.5 1.2 1.2 0.75 1.2 1.2 0.25
Reset 1.8 1.5 1.2 1.2 0.75 1.2 1.2 0.25
Rising edge differential 2 1.75 1.4 1.4 0.875 1.4 1.4 0.5
Falling edge differential 2 1.75 1.4 1.4 0.875 1.4 1.4 0.5
Inverse 1.4 1 0.8 0.8 05 0.8 0.8 0.125
MCS —_ — — —_ 0.5 0.8 0.8 0.25
MCR — — — — 0.5 0.8 0.8 0.125
Shift register One-word | One-word | One-word | One-word | One-word | One-word | One-word | One-word
register: register: register: register: register: register: register: register:
210 262 210 175 156 250 108 12.125
During clock|During ciock|During clock|During clock]|During clockjDuring clock During clock| During clock
stoppage: | stoppage: | stoppage: | stoppage: | stoppage: | stoppage: | stoppage: | stappage:
158 198 158 110 119 190 120 7.5
Step control Contact: Contact: Contact: Contact: Contact: Contact: Contact: Contact:
1.6 1.25 1 1 0.625 1 1 0.125
Coil: 1.6 Coil: 1.25 coil: 1 Coil: 1 Coil: 0.625 Coil: 1 Coil: 1 Coil: 0.5
Timer ON-delay timer 0.01s timer:|0.01s timer:]0.01s timer:|0.01s timer:| 0.01s timer:
11/5.4 11.5/4.5 9.2/3.6 6.4/3.4 4/2.125 6.4/3.4 6.4/3.4 8.9/6.4
0.1s timer: | 0.1s timer: | 0.1s timer: | 0.1s timer: [ 0.1s timer:
65/56 78/675 125/108 125/108 7.4/6
OFF-delay timer — — — 105/89 127119 203/191 125/108 9.25/7.88
Integrating timer — — — 119/89 155/127 248/203 138/120 9.88/6.63
Monostable timer — - _— 123/78 137/111 219177 123/99 9.13/6.38
Monostable timer — — — 123/78 141/112.5 225/180 123/99 10/6.38
(Retriggalble}
Counter Up counter 12.8/6.4 13/5 10.4/4 7.8/3.8 4.9/2.4 7.8/3.8 7.8/3.8 10.25/4.88
Down counter — — — 139/85 154/136 247/217 143/120 9/4.88
Up/down counter 256/104 320/130 256/104 185/92 176/141 282/226 178/122 14.63/9.5
Ring counter — — — 125/72 129/112.5 207/180 128/97 11.75/4.88
Arithmetic Addition 820/62 1030/65 820/52 201/42 204/2.6 327.4.2 215/4.2 0.63/0
operation Subtraction 920/62 | 1150/66 | 920/52 208/42 199/2.6 | 31842 | 21542 0.63/0
Multiplication 7240/62 9050/65 7240/52 356/42 338/2.6 541/4.2 345/4.2 4.25/0
Division 1600 to 2000 to 1600 to 334/42 322/2.6 515/4.2 330/4.2 6.13/0
13200/62 | 16500/65 | 13200/52
Division remainder —_ — — 427/42 307/26 491/4.2 348/4.2 6.25/0
Division (rounding off to the — — — 347/42 331/2.6 529/4.2 338/4.2 7.13/0
nearest whole number)
Sign invert — — — 139/42 143/3.2 229/3.4 148/3.4 2/0
Increment 400/62 500/65 400/52 149/42 153/1.6 245/2.6 156/2.6 16.63/0
Decrement 400/62 500/65 400/52 152/42 153/1.6 245/2.6 156/2.6 116.63/0
Root — — — - 1237/2 1980/3.4 1440.3.4 56.63/0
Absolute value — — — — 153/2 245/3.4 158/3.4 0.5/0

Note: N: No. of words
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Appendix 1

Scan Time

Units: pus
Classfication | Instruction F30 F50 F50H F60 F55/F70 F80H F120H F70S,F120,
F140S, F150S
Comparison > 320/62 400/65 320/62 146/42 177/2.6 283/4.2 178/4.2 Mode 1:
0.63/0
Mode 2:
0.88/0.5
> 330/62 410/65 330/62 144/42 177/2.6 283/4.2 178/4.2 Mode 1:
0.63/0
Mode 2:
0.88/0.5
= 330/62 410/65 330/62 143/42 175/2.6 280/4.2 178/4.2 Mode 1:
0.63/0
Mode 2:
0.88/0.5
< 330/62 410/65 330/62 144/42 177/2.6 283/4.2 178/4.2 Mode 1:
0.63/0
Mode 2:
0.88/0.5
< 320/62 400/65 320/62 144/42 177/2.6 283/4.2 178/4.2 Mode 1:
0.63/0
Mode 2:
0.88/0.5
# 330/62 410/65 330/62 143/42 175/2.6 280/4.2 178/4.2 Mode 1:
0.63/0
Mode 2:
0.88/0.5
File comparison Mode 1:
— — - — 299+84N | 478+135N | 298+96N | 43.13+1.5N
/3.6 /5.8 /5.8 Mode 2:
43.75+1.5N
Logical AND 460/62 570/65 460/52 148/42 158/2.6 253/4.2 178/4.2 0.63/0
operation OR 460/62 570/65 460/52 148/42 158/2.6 254/4.2 178/4.2 0.63/0
Exclusive OR 460/62 570/65 460/52 148/42 158/2.6 254/4.2 178/4.2 0.63/0
invert 350/62 440/65 350/52 115/42 125/2.4 200/3.8 148/4.2 0.5/0
Shift right logical 540/62 670/65 670/65 257/42 171/2.6 273/4.2 262/4.2 2.13/0
Shift left logical 540/62 670/65 540/52 257/42 171/2.6 274/4.2 262/4.2 2.13/0
Set bit — — — — 231/2.6 370/4.2 226/4.2 14.63/0
Reset bit — — — — 231/2.6 370.4.2 226/4.2 14.63/0
Test bit Mode 1:
— — — — 181/2.6 391/4.2 226/4.2 20.63/0
Mode 2:
24.25/0.5
Conversion Binary/BCD conversion 680 to 850 to 680 to 193/42 168/2 252/3.4 208/3.4 0.75/0
1760/62 2200/65 1760/52
BCD/binary conversion 1840/62 2300/65 1840/52 181/42 155/2 248/3.4 178/3.4 0.63/0
Character string — — — — 144+5.6N 230+9N 145+5.5N |[11.69+0.19N
R /3.4 /3.4 /0
ASCil/numeric conversion — — — — 211/2 325/3.4 7.8/3.8 21.63/0
Numeric/ASCIl conversion — — — — 174/2 279/3.4 143/120 19.5/0
Conversion to seconds: day,
hour, minute, second — — — — — 301/40 482/64 178/122 7.63/0
second
Conversion from seconds:
second — day, hour, minute, — — — — 339/40 543/64 128/97 13/0
second
Decode 1760/62 2200/65 1760/52 158/42 179/2 286/3.4 215/4.2 2.75/0
Encode 840/62 1050/65 840/52 189/42 176/2 281/3.4 215/4.2 43.63/0
7-segmevnt decode — — —_ 139/42 143/2 229/3.4 345/4.2 5.13/0
Count ON-bit 840/62 1050/65 840/52 218/42 262/2 324/3.4 330/4.2 19.75/0
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Appendix 1 Scan Time

Units: ps
Classfication Instruction F30 F50 F50H F60 F55/F70 F80H F120H F70S,F120,
F140S, F150S
Transfer Data transfer 600/62 750/65 600/52 112/42 118/2 189/3.4 121/3.4 0.25/0
Logical transfer 560/62 700/65 560/52 112/42 118/2 189/3.4 121/3.4 0.25/0
Data block transfer 1.6 to 2to 1.6to 190+2.7N | 274+3.4N | 439+5.5N | 285+1.3N |10.63+0.38N
32ms/62 40ms/65 32ms/52 /42 /2.6 /4.2 /4.2 /0
Logical block transfer 187+2.7N | 270+3.4N 432+5.5N | 281+1.3N }10.63+0.38N
142 /2.6 /4.2 /4.2 /0/0
Digit transfer 1.5t0 2.1to 15t0 Max. Max. Max. Max. 0.63/0
2.1ms/62 | 2.6ms/65 | 2.1ms/52 251/42 197/3 315/5 293/5
High-order digit transfer — — — 115/42 13372 213/3.4 145/3.4 0.25/0
Low-order digit transfer — — — 115/42 135/2 216/3.4 145/3.4 0.25/0
Pattern clear — — — — .247/5.6N 395+9N 260+6N 4.44+0.19N
/2.6 /4.2 14.2 /0
Search Mode 1:
— — — — 276+36N | 442+58N 278+42N | 3.75+1.75N
/2.6 /4.2 /4.2 /0
Mode 2:
38+1.75N
/0.5
Switch — — — — 176/3 272/5 172/5 3.625/0
Message transmission — — — — 199+5.6N | 318+8.9N | 590+5.3N 374.63
/50 /80 /64 +1.38N/15
Message reception — — — — 744+4.4N | 1190+7.1N | 810+5.3N 90.63
/50 /80 /64 +1.38N/15
Analog Upper limit — — — 142/42 164/2.6 263/4.2 174/4.2 3.13/0
Lower limit —_ — — 142/42 166/2.6 263/4.2 174/4.2 3.5/0
Upper and lower limit — — — — — — — 5.63/0
Dead band — — — —_ — — — 3.13/0
Bias —_ — —_ — — — — 2.75/0
Filter — — —_ — — — — 7.13/0
Differential — — — — — — — 7.38/0
Integral —_ —_ — —_ — — — 4.88/0
Sampling hold — — — _ — — — 1.88/0
Multi-percent - — — - — _ — 11.63/0
Divide-percent — — —_ - —_ — _ 9.25/0

Note: N: No. of words
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Appendix 1

Scan Time

Units: pus
Classfication Instruction F30 F50 F50H F60 F55/F70 F80H -F120H F705,F120,
F140S, F150S
File File definition 50 62 50 47 0.5 0.8 0.8 o]
Data table definition 50 62 50 47 0.5 0.8 0.8 0
Data St 1.4 Si:1 Sl:0.8 0 0.5 0.8 0.8 0
DI, BD: 28| DI, BD:2 |Di BD:1.6
End of data 50 62 50 0 0.5 0.8 0.8 0
File clear 640~4560 | 800~5700 | 640~4560 944+2.1N {87.5+0.88N | 140+1.4N | 169+1.3N | 7.32+0.19N
/62 /65 /52 /42 1.1 /1.8 /1.8 /0
Selector 550/62 680/65 550/52 165/42 221/2 353/3.4 224/3.4 10.75/0
Deselector 480/62 600/65 480/52 177/42 216/2 345/3.4 220/3.4 12.13/0
File store — — — 131+2.7N 350+3N 560+5N 436+2.8N 38.63
/42 /1.6 /2.6 /2.6 +0.38N/0
FIFO load — — — 121+42 | 355+3N | 568+5N | 45042.2N 38.76
/1.6 /2.6 /2.6 +0.38N/0
FILO load — — — 133+2.7N 387+3N 620+5N 480+2.2N 43.38
/42 /1.6 /2.6 /2.6 +0.38n/0
File read — — — — 420+3N 672+5N 504+2.6N 62.63
3 5 /5 +0.38N/0
File write — — - — 427+3.3N | 683+5.3N | 507+2.6N | 62+0.38N
/3 /5 /5 /0
File information — — — — 164/1.6 246/2.6 153/2.6 0.63/0
Program Program entry —_— —_ — — 2 3.4 0.8 '0.125
control Program end 42 52 42 43/42 79 126 50/118 3.38/0
FM call — — — — — — 158+5.3N 11.25/0
/118
FM start —_ —_ —_ — — — 1.6 4.13
{No. of work
areas: 1)
9.88
{No. of work
areas:32)
FM end — — - — — — 95/1.8 -43.38/0
Skip —_ — — — 79/1.1 126/1.8 74/1.8 2.5/0
Skip end — —_ — — 0.5 0.8 0.8 0.125/0
Disabled interrupt — — — — 141/2 226/3.4 110/3.4 4.88/0
Enabled interrupt — — — — 141/2 226/3.4 110/3.4 23.63/0
Jump 163/62 110/65 163/52 66/42 711 113/1.8 64/1.8 2.5/0
Jump end 50 62 50 47 05 0.8 0.8 0.125
Loop — — — —_ 151/1.6 241/2.6 173/2.6 18.25/5.13
Continue — — — — 88 141 88 6.25
Push —_ _ — — — — 82/118 7.75/0
Pop — — — - - — 82/118 9.13/0
Load effective address — — — — — — 111/2.6 '20.25/0
Index register addition — — — — — — 180/2.6 15.75/0
Index register subtraction — — — — — — 180/2.6 15.75/0
Others Page 2.8 2 1.6 1.6 1 1.6 1.6 [¢]
Pass 1.4 1 0.8 0.8 0.5 0.8 0.8 0.125
Blank 1.4 1 0.8 0.8 0.5 0.8 0.8 0.125

Note 1: N: No. of words
Note 2: For the F70S, F120S, F140S and F150S Series, the execution time of a conditional contact in the data instruction is 0.357 {us). The data
instruction between master control instructions, 0.25 {us) is incremented regardless of the conditional contact existence.
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Appendix 2 1/0O Response

2-1 For Direct I/0 Modules

The I/O module mounted on the base unit of the processor Note: In the F60 series, this is also true of I/Os
module is called direct {/0. When program processing is in connected by a mini T-link.

the scan synchronization mode, processing speed is the

highest with this direct I/O system.

Configuration example Circuit example

e

Input Output

Processor

module
Input module

l——Output module
7/

o—] y
-5 ©
Input [l
Output device
Minimum 1/O response time
1 scan

Instruction execution Instruction execution

Fetch in B area

Input filter delay Output filter delay

Minimum /O response time = Input filter delay + 1 scan time + Output response delay

Maximum I/O response time
1scan 1 scan

Instruction execution Instruction execution

E
X I:'/_\/Fetch in B area

Output

Input filter delay : Output filter delay

Maximum 1I/O response time = Input filter dealy + {1 scan time) x 2 + Output response delay

Example of calculating 1/0 response time

Input module OFF  — ON response time = 3ms « Minimum /O response time = 3ms +20ms x 1+ 1Tms

Output module OF F — ON response time = Tms = 24ms

Scan time: 20ms « Maximum l/O response time= 3ms + 20ms x 2 + Tms
= 44ms
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Appendix 2 1/O Response

2-2 For FTK 1/0 Capsules

For the FTK I/O capsules installed on the T-link, the
response time includes sampling delay on the T-link
and processor buffer delay.

Configuration example

/ T-link
4
1 .
-5 ‘O_
Processor Input ~A
module Output device
FTK input capsule FTK output capsule

Circuit example

I__l | ( )_{ The input is an input capsule connected to the T-link and the output
Input Output is an output capsule connected to the T-link

Minimum /O response time

1scan

Instruction execution Instruction execution

Fetch in B area

1
I

T-link transmission | _I_ I
1

+—

refresh T 1
(10ms interval)

Output - ]

Input filter delay Output filter delay

Minimum 1/O response time = Input filter delay + 1 scan time + Output response delay
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Appendix 2 1/0 Response

Maximum 1/O response time

1 scan 1 scan

Instruction execution Instruction execution

" 4/\_/
T-link transmission | ! [
I

refresh T T T TR ommmmmmmmmmmmmmm e
{10ms interval)

Output | | I I

/ ' I I \ f / ! T T ? 1
Buffer delay Output response

Input filter delay | Transmission delay (10ms) . delay
Sampling delay {(10ms) Transmission delay
(10ms) {10ms)

Maximum /O response time

= Input filter delay + Sampling delay + Transmission delay + (1 scan time) x 2
+ Buffer delay + Transmission delay + Output response delay

Input filter delay + (1 scan time) x 2 + Qutput response delay + 40ms

Note: Sampling delay + transmission delay + buffer delay + transmission delay = 40ms

Example of calculating 1/O response time

Input capsule FTK113A: OFF—ON response time = 3ms

Output capsule FTK211A: OFF—-ON response time = 1ms

Scan time: 20ms

* Minimum |/O response time = 3ms + 20ms + 1Tms = 24ms

» Maximum |/O response time = 3ms + 20ms x 2 + 1ms + 40ms = 84ms
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Appendix 2 1/O Response

2-3 For T-link Expansion Unit

For the modules on the T-link expansion unit, in
addition to the conditions in Section 2-2 on page A-12,

the buffer delay for the T-link interface module must be
considered.

Configuration example

 \
= “— | Use external devices (limit switch, sensor, relay,
2o and valve) requiring a quick I/O response
&3 together in the processor unit.
83 The response time becomes the processing time
& E using direct |/O.

Pr ni i
0cessor unit Output device

T-link
I/F

T-link
I/F

T-link unit

T-link expansion unit
—o
Input

Circuit example

H—

Input and output are input and output modules
mounted on the T-link expansion unit.

Minimum 1/0 response time
1 scan

nstruction execution

T-link transmission
refresh T T
(10ms interval)

T-link I/F buffer

Output - T

Input filter delay Buffer delay

Output response delay

Minimum I/O response time = Input filter delay + Buffer delay + 1 scan time + Output response delay
= Input filter delay + 1 scan time + Output response delay + 10ms
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Appendix 2 1/O Response

Maximum |/O response time

1 scan 1 scan

Instruction
execution

Instruction
execution

T-link transmission | | | |
refresh v T v

{10ms interval) /
T-link IfF O @]

RSO N R SR

Output : : : :
e ] e |
. / \ \T ission del Aransmission I Output
:jru?ut filter T-link IfF ransr?;gfrl]c;r)\ elay Processor buffer delay response
®lY  sampling delay buffer delay delay dO:Ita‘;Ut transfer  delay

{10ms)

Sampling delay
(10ms)

Maximum I/O response time
= Input filter delay + Sampling delay + T-link I/F buffer delay + Transmission delay + (1 scan time) x 2
(IO module T-link ¥F) (T-link IYfF — CPU}
+ Processor buffer delay + Transmission delay + Output transfer delay + Output response delay
(CPU T-link IYF) (T-link I/F — 1/O module)}
= Input filter delay + (1 scan time} x 2 + Output response delay + 60ms

Example of calculating 1/0 response time

Input modute NC1X1604: Scan time: 20ms (F70 series)
OFF—ON response time = 3ms « Minimum I/O response time

Output module NC1Y16T01P2: =3ms + 20ms + Tms + 10ms = 34ms
OFF—ON response time = 1Tms » Maximum I/O response time

=3ms + 20ms x 2 + Tms + 60ms = 104ms

A-16




Appendix 2 1/O Response

2-4 For basic unit processor unit
and FTK capsules

An example of inputting data from the FTK input

capsule and outputting data from the output module
on the basic unit (processor unit) is shown below.

Configuration example

—0 © § o
| t o 3
npu 38 Processor unit
a E
Tink input capsule Dy —
©
Output device
Circuit example
_— ) Input is the input capsule connected to the T-link and output is the
Input Output output module mounted on the basic unit (processor unit).

Minimum §/0 response time

Minimum |/O response time = Input filter delay + 1 scan time + Output response delay

1—(Delay caused by 1— {Delay caused by

input capsule) output capsulie)

Maximum I/O response time

Maximum I/O response time = Input filter delay + Sampling delay + Transmission delay

L (Delay caused by input capsule)

+ (1 scan time) x 2 + Output response delay

(- (Delay caused by output module}

= Input filter delay + (1 scan time) x 2 + Output response delay + 20ms

Example of calculating 1/O response time

Input capsule FTK113A: + Minimum I/O response time
OFF—ON response time = 3ms =3ms + 20ms + Tms = 24ms
Output module NC1Y16T01P2: * Maximum I/O response time
OFF—ON response time = Tms =3ms +20ms x 2 + Tms + 20ms = 64ms

Scan time: 20ms
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M I/0 expansion address correspondence

Channel 0 Channel 1 Channel 2 Channel 3
T-link i Expansion T-link : Expansion T-link Expansion T-link 5 Expansion
Station No. . Address Station No. | Address Station No. | Address Station No. :  Address
00 | WXX.0000- 00 | WXX.0512- 00 | WXX.1024- 00 | WXX.1536-
01 | WXX.0016- 01 | WXX.0528- 01 | WXX.1040- 01 | WXX.1562-
02 | WXX.0032- 02 | WXX.0544- 02 | WXX.1056- 02 | WXX.1568-
03 | WXX0048- 03 | WXX.0560- 03 WXX.1072- 03 | WXX.1584-
04 WXX.0064- 04 WXX 0576~ 04 WXX.1088- 04 WXX.1600-
05 WXX.0080- 05 WXX.0592- 05 WXX.1104- 05 WXX.1616-
06 WXX.0096- 06 WXX.0608- 06 WXX.1120- 06 WXX.1632-
07 WXX.0112- 07 WXX.0624- 07 WXX.1136- 07 WXX.1648-
08 | WXX0128- 08 WXX.0640- 08 WXX.1152- 08 WXX.1664-
09 | WXX0144- 09 | WXX.0656- 09 | WXX.1168- 09 | WXX.1680-
10} WXX.0160- 10 | WXX.0672- 10 | WXX.1184- 10 | WXX.1696
11 | WXX.0176- 11 | WXX.0688- 11 | WXX.1200~ 11 WXX1712-
12 | WXX.0192- 12 | WXX.0704- 12 WXX.1216- 12 | WXX.1728-
13 | WXX.0208- 13 | WXX.0720- 13 | WXX.1232- 13 | WXX.1784-
14 | WXX.0224- 14 | WXX.0736- 14 | WXX.1248- 14 | WXX.1760-
15 WXX.0240- 15 WXX.0752- 15 | WXX.1264- 15 | WXX1776-
16 WXX.0256- 16 WXX.0768 16 WXX.1280- 16 WXX.1792-
17 WXX.0272- 17 WXX.0784- 17 WXX.1296- 17 WXX.1808-
18 WXX.0288- 18 WXX.0800- 18 WXX.1312- 18 WXX.1824-
19 WXX.0304- 19 WXX.0816- 19 WXX.1328- 19 WXX.1840-
20 | wxx.0320- 20 | WXX.0832- 20 | WXX.1344- 20 | WXX.1856-
21 | WXX.0336- 21 | WXX.0848 21 | WXX.1360- 21 WXX.1872-
22 | WXX.0352- 22 | WXX.0864- 22 | WXX.1376- 22 | WXX.1888-
23 | WXX.0368- 23 | WXX.0880- 23 | WXX.1392- 23 | WXX.1904-
24 | WXX.0384- 24 | WXX.0896- 24 | WXX.1408- 24 | WXX.1920-
25 | WXX.0400- 25 | WXX.0912- 25 | WXX.1424- 25 | WXX.1936-
26 WXX0416- 26 | WXX.0928- 26 | WXX.1440- 26 | WXX.1952-
27 WXX.0432- 27 WXX.0944- 27 WXX.1456- 27 | WXX.1968-
28 WXX.0448- 28 WXX.0960- 28 WXX.1472- 28 WXX.1984-
29 WXX.0464- 29 WXX.0976- 29 WXX.1488- 29 WXX.2000-
30 WXX.0480- 30 WXX.0992- 30 WXX.1504- 30 1 WXX2016-
31 | Wxx.0496- 31 | wxx.1008- 31 | Wxx.1520- 31 Wxx2032-
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