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Relays, Memory Areas and Constants

1.1

Table of Relays, Memory Areas and Constants

1.1.1  FPO/FP-e
FPO
ltem Numbering Function
C10/C14| C32/SL1| T32C
/C16
Relay External input (X) | 208 points (X0 to X12F) Turns on/off based on external input.
relay
External output (Y) | 208 points (YO to Y12F) Externally outputs on/off state.
relay
Internal relay (R) | 1,008 points (RO to R62F) Relay which turns on/off only within pro-
(* Note 2) gram.
Timer (T) |144 points If a TM instruction has timed out, the
(* Note 2) (TO to T99/C100 to C143) contact with the same number turns on.
(* Note 1) - -
Counter ©) If a CT instruction has counted up, the
(* Note 2) contact with the same number turns on.
Special internal (R) | 64 points (R9000 to R903F) Relay which turns on/off based on spe-
relay cific conditions and is used as a flag.
Memory | External input (WX) | 13 words (WXO0 to WX12) Code for specifying 16 external input
area relay points as one word (16 bits) of data.
External output (WY) | 13 words (WYO to WY12) Code for specifying 16 external output
relay points as one word (16 bits) of data.
Internal relay (WR) | 63 words (WRO0 to WR62) Code for specifying 16 internal relay
(* Note 2) points as one word (16 bits) of data.
Data register (DT) | 1,660 6,144 16,384 Data memory used in program. Data is
(* Note 2) words words words handled in 16-bit units (one word).
(DTOto | (DTOto | (DTOto
DT1659) | DT6143) | DT16383)
Timer/Counter (SV) | 144 words Data memory for storing a target value
set value area (SVO0 to SV143) of a timer and an initial value of a count-
(* Note 2) er. Stores by timer/counter number.
Timer/Counter (EV) | 144 words Data memory for storing the elapsed
elapsed value area (EVO to EV143) value during operation of a timer/count-
(* Note 2) er. Stores by timer/counter number.
Special data (DT) | 112 words 112 words | Data memory for storing specific data.
register (DT9000 to DT9111) | (DT90000 | Various settings and error codes are
to stored.
DT90111)
Index register (1) | 2 words (IX, 1Y) Register can be used as an address of
memory area and constants modifier.
Control | Master control relay 32 points
instruc- | points (MCR)
t'gi"nt Number of labels (JP and | 64 labels 255
P LOOP) labels
Number of step ladders 128 stages 704
stages
(* Note 1)
Number of subroutines 16 subroutines 100 sub-
routines

Number of interrupt
programs

7 programs (external 6 points,
internal 1 point)

SL1: 1 program (internal 1 point)




1.1 Table of Relays, Memory Areas and Constants

Item Numbering Function
C10/C14| C32/SL1| T32C
/C16
Constant | Decimal (K) | K-32768 to K32767 (for 16-bit operation)
EEREET S K-2147483648 to K2147483647 (for 32-bit operation)
Hexadecimal (H) | HO to HFFFF (for 16-bit operation)
EEREET S HO to HFFFFFFFF (for 32-bit operation)
Floating point (F) | F-1.175494 x 1038 to F-3.402823 x 1038
type
F1.175494 x 1038 to F3.402823 x 1038
=& Notes

1) The points for the timer and counter can be changed by the
setting of system register 5. The numbers given in the table
are the numbers when system register 5 is at its default

setting.

2) There are two unit types, the hold type that saves the
conditions that exist just before turning the power off or
changing form the RUN mode to PROG. mode, and the
non-hold type that resets them. For the FP0 T32C, the
selection of hold type and non-hold type can be changed by
the setting of system register. These areas can be specified as
hold type or non-hold type by setting system register. For the
FPO C10/C14/C16/C32/SL1, that area is fixed and allotted the
numbers as shown below.

Hold type and Non-hold type areas

ltem C10/C14/C16 | Caz/sL1
Timer Non-hold type: All points
Counter | Non-hold type From the set value to C139 | From the set value to C127
Hold type 4 points (elapsed values) 16 points (elapsed values)
(C140to C143) C128to0 C143
Internal | Non-hold type 976 points 880 points
relay (RO to R60F) (RO to R54F)
61 words 55 words
(WRO to WR60) (WRO to WR54)
Hold type 32 points (R610 to R62F) 128 points (R550 to R62F)
2 words (WR61 to WR62) 8 words (WR55 to WR62)
Data Non-hold type 1652 words 6112 words
register (DTO to DT1651) (DTO to DT6111)
Hold type 8 words 32 words
(DT1652 to DT1659) (DT6112 to DT6143)
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FP-e
ltem Number | Memory area available for use Function
of points |  patsushita IEC
External input relay 208 X0-X12F %I1X0.0- Turns on or off based on
(see note 3) %IX12.15 external input.
External output relay | 208 YO0-Y12F %QX0.0- Outputs on or off state
(see note 3) %QX12.15 externally.
Internal relay 1008 RO-R62F %MX0.0- Turns on or off only within a
(see note 2) %MX0.62.15 program.
Timer 100 TO-T99/ %MX1.0- Turns on when the timer reaches
= | (see notes 1 and 2) C100-C143 %MX1. 99/ the specified time.
© %MX2.100- Corresponds to the timer
(= %MX2.143 number.
Counter 44 C100-C143/ %MX2.100- Turns on when the counter
(see notes 1 and 2) TO-T99 %MX2.143/ increments.
%MX1.0- Corresponds to the counter
%MX1.99 number.
Special internal relay | 64 R9000-R903F %MX0.900.0- Turns on or off based on specific
%MX0.903.15 conditions. Used as a flag.
External input relay 13 words WX0-WX12 %IWO0- Code for specifying 16 external
(see note 3) %IW12 input points as one word (16
bits) of data.
External output relay 13 words WY0-WY12 %QWO0- Code for specifying 16 external
(see note 3) % QW12 output points as one word (16
bits) of data.
Internal relay 63 words WRO0-WR62 %MWO0.0- Code for specifying 16 internal
(see note 2) %MWO0.62 relay points as one word (16
bits) of data.
Data register 1660 words | DTO-DT1659 %MW5.0- Data memory used in a
@ | (see note 2) %MW5.1659 program. Data is handled in
g 16-bit units (one word).
£ | Timer/counter set 144 words | SV0-SV143 %MW3.0- Data memory for storing a target
3 | value area %MW3.143 value of a timer and an initial
S value of a counter. Stores by
> timer/counter number.
o
£ | Timer/counter elapsed | 144 words | EVO-EV143 %MW4.0- Data memory for storing the
§ value area (see note 2) %MW4.143 elapsed value during operation
of a timer/counter. Stores by
timer/counter number.
Special data 112 words DT9000- %MW5.9000- Data memory for storing
register DT9111 %MW5.9111 specific data. Various settings
and error codes are stored.
Index register 2 words IX-1Y %MW6.0- Used as an address of memory
%MWE6.1 area and constants modifier.
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Control instruction point

Item Number of | Memory area available for use Function
points Matsushita IEC
External input relay 6 double DWX0-DWX11 %ID0- Code for specifying 32 external
(see note 3) words %ID11 input points as a double word
(32 bits) of data.
External output relay | 6 double DWYO0-DWY11 %QD0- Code for specifying 32 external
(see note 3) words %QD11 output points as double word
—_ (32 bits) of data.
<
o | Internal relay 31 double DWRO0-DWR61 | %MDO0.0- Code for specifying 32 internal
2 | (see note 2) words %MDO0.61 relay points as double word
S (32 bits) of data.
£ | Data register 830 double DDTO- %MDS5.0- Data memory used in a
T | (see note 2) words DDT1658 %MD5.1658 program. Data is handled in
g 32-bit units (double word).
o | Timer/counter set 72 double DSV0-DSVi142 | %MD3.0- Data memory for storing a
2 | value area words %MD3.142 target value of a timer and an
(=} initial value of a counter. Stores
T .
- by timer/counter number.
% Timer/counter 72 double DEVO-DEV142 | %MD4.0- Data memory for storing the
> | elapsed value area (see| words %MD4.142 elapsed value during operation
S | note 2) of a timer/counter. Stores by
E timer/counter number.
= Special data 56 double DDT9000- %MD5.9000— Data memory for storing
register words DDT9110 %MD5.9110 specific data. Various settings
and error codes are stored.
Index register 1 double DIO %MD6.0 Used as an address of
words memory area and constants
modifier.
ltem Number of points
Master control relay points (MCR) | 32 points
Number of labels (JP and LOOP) | 64 labels
Number of step ladders 128 stages

Number of subroutines

16 subroutines

Number of interrupt programs

7 programs (external: 6, internal: 1)

Item

Range available for use

Matsushita

IEC

Constant

Decimal constants

K-32768 to K32767 (for 16-bit operation)

-32768 to 32767 (for 16-bit operation)

K-2147483648 to K2147483647
(for 32-bit operation)

-2147483648 to 2147483647
(for 32-bit operation)

Hexadecimal
constants

HO to HFFFF (for 16-bit operation)

16#0 to 16#FFFF (for 16-bit operation)

HO to HFFFFFFFF (for 32-bit operation)

16#0 to 16#FFFFFFFF (for 32-bit
operation)

Floating point type

F-1.175494 x 1038 to F-3.402823 x 1038

-1.17549410E-38to0 -3.402823E38

F1.175494 x 10-38 to F3.402823 x 1038

1.17549410E-38 to 3.402823E38
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<& Notes
1) The points for the timer and counter can be changed by the
setting of System register No. 5. The number given in the table
above are the numbers when System register No. 5 is at its
default setting.

2) There are two unit types;
the hold type that saves the conditions that exist just before
turning the power off or changing from the RUN mode to
PROG. mode, and the non-hold type that resets them.
These areas can be specified as hold type or non-hold type by
setting system register.
For the FP-e, that area is fixed and allotted the numbers as
shown in the table below. For the FP-e with clock/calendar
function type, the selection of hold type and non-hold type
can be changed by the setting of system register.

3) The number of points noted above is the number reserved in
the system. For the actual humber of points available for use,
refer to “l/O Allocation” in Appendix A.

4) Double words cannot be specified with FPWIN GR.

Hold type and non-hold type areas™

Model AFPE224300 AFPE224305 AFPE214325
(Standard type) | (Calendar timer | (Thermocouple
type) input type)
Timer Non-hold type: all points

Counter | Non-hold type | From the set value to C139

Hold type C140 to C143, EV140 to EV143 (elapsed value)

SV: non-hold 2 | SV: hold

Internal | Non-hold type | 976 points (RO to R60F)

relay 61 words (WRO to WR60)
Hold type 32 points  (R610 to R62F)
2words (WR61 to WR62)
Data Non-hold type | 1652 words (DTO to DT1651)
register "y oid type gwords (DT1652 to DT1659)

*1 When a battery is installed in a calendar timer type FP-e,
the areas above can be changed using the system register.
If a battery is not installed, the data cannot be stored even
when the settings are changed using the system register.

*2 Use the following methods for holding the SV data:

- Set the transfer instruction for the special data register
(DT) to hold the data. Then, perform the setting so that the
data can be transferred from DT to SV after the RUN mode
starts.

- Use the FP-e model with a battery.




1.1

Table of Relays, Memory Areas and Constants

1.1.2 FPOR
Item Number of points and range of | Function
memory area available for use
C10,C14,C16 |C32, T32, F32
ALY EXtﬁ"t'a1l input 1760 points (X0 to X109F Turns on or off based on external input.
x) ote1)
External
gutel).lt (Y) 1760 points (YO to Y109F) Externally outputs on or off state
ote
Igteﬁgglz)relay 4096 points (RO to R255F) Relay which turns on or off only within pro-
(R) gram.
Iﬁm‘!(z)relay S 2048 points (LO to L127F) This relay is a shared relay used for PLC link.
Timer (T) This goes on when the timer reaches the spe-
Note2) 1024 points STO to T1007/C1008 to cified time. It corresponds to the timer number.
Counter (C) C1023) Note3 This goes on when the counter increments. It
Note2) corresponds to the counter number.
Special inter- . Relay which turns on or off based on specific
nal relay (R) 224 points (from R9000) conditions and is used as a flag.
Memory | External input Code for specifying 16 external input points as
area (WX) Note1) 110 words (WX0 to WX109) one word (16 bits) of data.
External out- Code for specifying 16 external output points
put (WY) Note1) 110 words (WY0 to WY109) as one word (16 bits) of data.
Internal relay Code for specifying 16 internal relay points as
(WR) Note2) ~ | 256 words (WRO to WR255) one word (16 bits) of data.
Link relay Code for specifying 16 link relay points as one
(WL) 128 words (WLO to WL127) word (16 bits) of data.
Data register | 12315 words 32765 words Data memory used in program. Data is han-
(DT) Note2) (DTO to DT12314) | (DTO to DT32764) | dled in 16-bit units (one word).

Link register
(LD) Note2)

256 words (LDO to LD255)

This is a shared data memory which is used
within the PLC link. Data is handled in 16-bit
units (one word).

Timer/Counter
set value area
(sv) Note2)

1024 words (SV0 to SV1023)

Data memory for storing a target value of a
timer and setting value of a counter. Stores by
timer/counter number.

Timer/Counter
elapsed value

1024 words (EVO to EV1023)

Data memory for storing the elapsed value
during operation of a timer/counter. Stores by

:L?fz)(Ev) timer/counter number.
Special data Data memory for storing specific data. Various

register (DT)

440 words (DT90000 to DT90439)

settings and error codes are stored.

Index register

)

14 words (10 to ID)

Register can be used as an address of
memory area and constants modifier.




Relays, Memory Areas and Constants

Item Number of points and range of | Function
memory area available for use
C10,C14,C16 |C32,T32, F32
Control | Master control | 256 points
instruc- | relay points
tion (MCR)
el Number of 256 points
labels (JP and
LOOP)
Number of 1000 stages
step ladders
Number of 500 subroutines
subroutines
Number of C10: 11 programs (6 external input points, 1 periodical interrupt point, 4-pulse match
interrupt points)
programs Other than C10: 13 programs (8 external input points, 1 periodical interrupt point,
4-pulse match points)
Constant | Decimal K-32, 768 to K32, 767 (for 16-bit operation)
constants (K) ['«"> 147 483, 648 to K2, 147, 483, 647 (for 32-bit operation)
Hexadecimal | HO to HFFFF (for 16-bit operation)
constants (H) ['qt5 HFFFFFFFF (for 32-bit operation)
Floating point | F-1.175494 x 10-38 to F-3.402823 x 1038
type (F) F1.175494 x 10-38 to F3.402823 x 1038
=& Notes

1) The number of points noted above is the number reserved as
the calculation memory. The actual number of points available
for use is determined by the hardware configuration.

2) There are two types, one is the hold type that the last state is
stored even if the power supply turns off or the mode is
changed to PROG. mode from RUN mode, and the other is the
non-hold type that the state is reset.

For C10/C14/C16/C32: The hold type areas and non-hold type
areas are fixed. For information on the
sections of each area, refer to the
performance specifications.

For T32/F32: The settings of the hold type areas and

non-hold type areas can be changed using the

system registers.

On T32, if the battery has run out, the data in

the hold area may be indefinite (Not cleared to 0)

3) The points for the timer and counter can be changed by the
setting of system register 5. The number given in the table are
the numbers when system register 5 is at its default setting.




1.1

Table of Relays, Memory Areas and Constants

113 FP
12k type
ltem Number | Memory area available for use Function
of points
External input relay 512 X0-X31F Turns on or off based on
(see note 1) external input.
FPG-C32T/C32TTM
External input relay 1184 X0-X73F
(see note 1)
FPG-C32T2/C32T2TM
FPG-C24R2/C24R2TM
FPG-C28P2
External output relay | 512 YO0-Y31F Externally outputs on or off state.
(see note 1)
FPG-C32T/C32TTM
External output relay | 1184 YO0-Y73F
(see note 1)
FPG-C32T2/C32T2TM
». | FPG-C24R2/C24R2TM
& | FPG-C28P2
& [Internal relay 1568 RO-R97F Turns on or off only within a
(see note 2) program.
Link relay 1024 LO-L63F Shared relay used for PLC link.
(see note 2)
Timer 1024 TO-T1007/C1008-C1023 Goes on when the timer reaches
(see notes 2 the specified time.
and 3) Corresponds to the timer
number.
Counter 1024 C1008-C1023/T0-T1007 Goes on when the counter
(see notes 2 increments.
and 3) Corresponds to the counter
number.
Special internal relay | 176 R9000-R910F Turns on or off based on specific
conditions. Used as a flag.
External input relay 32 words WX0-WX31 Code for specifying 16 external
(see note 1) input points as one word (16
FPG-C32T/C32TTM bits) of data.
External input relay 74 words WX0-WX73
(see note 1)
FPG-C32T2/C32T2TM
FPG-C24R2/C24R2TM
FPG-C28P2
_ | External output relay | 32 words WYO0-WY31 Code for specifying 16 external
2 | (see note 1) output points as one word (16
6 | FPG-C32T/C32TTM bits) of data.
2 External output relay | 74 words WYO0-WY73
§ (see note 1)
© | FPG-C32T2/C32T2TM
£ | FPG-C24R2/C24R2TM
g | FPG-C28P2
g Internal relay 98 words WRO0-WR97 Code for specifying 16 internal
(see note 2) relay points as one word (16
bits) of data.
Link relay 64 words WLO-WL63 Code for specifying 16 link relay

points as one word (16 bits) of
data.




Relays, Memory Areas and Constants

ltem Number of | Memory area available for use Function
points
Data register 32765 words DTO-DT32764 Data memory used in a
(see note 2) program. Data is handled in
16-bit units (one word).
Link data register 128 words LDO-LD127 A shared data memory which
(see note 2) is used within the PLC link.
Data is handled in 16-bit units
(one word).
@ Timer/counter set 1024 words SV0-SVv1023 Data memory for storing a
o | value area target value of a timer and an
2 | (see note 2) initial value of a counter. Stores
s by timer/counter number.
& | Timer/counter elapsed | 1024 words EV0-EV1023 Data memory for storing the
2 | value area (see note 2) elapsed value during operation
2 of a timer/counter. Stores by
g timer/counter number.
Special data 260 words DT90000-DT90259 Data memory for storing
register specific data. Various settings
and error codes are stored.
Index register 14 words 10-1D Can be used as an address of

memory area and constants
modifier.

ltem Number of points
= Master control relay points (MCR) | 256
_ 8 | Number of labels (JP and LOOP) 256
,-_? S | Number of step ladders 1,000 stages
§ § Number of subroutines 100 subroutines
‘z Number of interrupt programs 9 programs (8 external input points “X0 to X7”, 1 periodical interrupt
= point “0.5 ms to 30s”)
Item Range available for use
Decimal constants K-32768 to K32767 (for 16-bit operation)
_ | (meger type) K—2147483648 to K2147483647 (for 32-bit operation)
S | Hexadecimal HO to HFFFF (for 16-bit operation)
g | constants HO to HFFFFFFFF (for 32-bit operation)
© Floating point type F-1.175494 x 1038 to F-3.402823 x 1038
F1.175494 x 10-38 to F3.402823 x 1038
=& Notes

1) The number of points noted above is the number reserved as
the calculation memory. The actual humber of points available
for use is determined by the hardware configuration.

2) If no battery is used, only the fixed area is backed up
(counters 16 points: C1008 to C1023, internal relays 128
points: R900 to R97F, data registers: DT32710 to DT32764).
When the optional battery is used, data can be backed up.
Areas to be held and not held can be specified using the
system registers.

3) The points for the timer and counter can be changed by the
setting of system register 5. The number given in the table are
the numbers when system register 5 is at its default setting.
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1.1 Table of Relays, Memory Areas and Constants

32k type

Item

Number of points and range of
memory area available for use

32TH/C32THTM
C32T2H/C32T2HTM
C24R2H/C24R2HTM
C28P2H/C28P2HTM

Function

Relay

External input
(see note 1) (X)

1184 points (X0 to X73F)

Turns on or off based on external input.

External output (see

note 1) (Y)

1184 points (YO0 to Y73F)

Externally outputs on or off state.

Internal relay
(see note 2) (R)

4096 points (RO to R255F)

Relay which turns on or off only within
program.

Link relay
(see note 2) (L)

2048 points (LO to R127F)

This relay is a shared relay used for PLC
link.

Timer (see note 2) (T) 1024 points This goes on when the timer reaches the
(TO to T1007/C1008 to C1023) specified time. It corresponds to the timer

(see note 3) number.
Counter This goesonwhenthe counterincrements.

(see note 2) (C)

It corresponds to the counter number.

Special internal relay

(R)

176 points (R9000 to R910F)

Relay which turns on or off based on
specific conditions and is used as a flag.

Memory area

External input
(see note 1) (WX)

74 words (WXO0 to WX73)

Code for specifying 16 external input
points as one word (16 bits) of data.

External output

(see note 1) (WY)

74 words (WYO0 to WY73)

Code for specifying 16 external output
points as one word (16 bits) of data.

Internal relay
(see note 2) (WR)

256 words (WRO0 to WR255)

Code for specifying 16 internal relay points
as one word (16 bits) of data.

Link relay (WL)

128 words (WLO to WL127)

Code for specifying 16 link relay points as
one word (16 bits) of data.

Data register
(see note 2) (DT)

32765 words (DTO to DT32764)

Data memory used in program. Data is
handled in 16-bit units (one word).

Link register
(see note 2) (LD)

256 words (LDO to LD255)

This is a shared data memory which is
used within the PLC link. Data is handled
in 16-bit units (one word).

Timer/Counter set
value area
(see note 2) (SV)

1024 words (SV0 to SV1023)

Data memory for storing a target value of
a timer and setting value of a counter.
Stores by timer/counter number.

Timer/Counter elapsed
value area
(see note 2) (EV)

1024 words (EVO to EV1023)

Data memory for storing the elapsed
value during operation of a timer/counter.
Stores by timer/counter number.

Special data register
(DT)

260 words (DT90000 to DT90259)

Data memory for storing specific data.
Various settings and error codes are
stored.

Index register (I)

14 words (10 to ID)

Register can be used as an address of
memory area and constants modifier.
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Relays, Memory Areas and Constants

Item

Number of points and range of Function
memory area available for use

32TH/C32THTM
C32T2H/C32T2HTM
C24R2H/C24R2HTM
C28P2H/C28P2HTM

Control
instruction point

Master control relay 256

points (MCR)

Number of labels (JP | 256

and LOOP)

Number of step 1,000 stages

ladders

Number of subrou- 100 subroutines

tines

Number of interrupt 9 programs (8 external input points “X0 to X7”, 1 periodical interrupt point “0.5 ms to

programs

30s")

Constant

Decimal constants K-32768 to K32767 (for 16-bit operation)

(integer type) (K)

K-2147483648 to K2147483647 (for 32-bit operation)

Hexadecimal

constants (H)

HO to HFFFF (for 16-bit operation)

HO to HFFFFFFFF (for 32-bit operation)

Floating point type (F) | F-1.175494 x 10-38 to F-3.402823 x 1038

F1.175494 x 1038 to F3.402823 x 1038

=& Notes

1)

2)

3)

The number of points noted above is the number reserved as
the calculation memory. The actual number of points available
for use is determined by the hardware configuration.

If no battery is used, only the fixed area is backed up.
(counters 16 points: C1008 to C1023, internal relays 128
points: R2480 to R255F, data registers 55 words: DT32710 to
DT32764).

Writing is available up to 10000 times. Then the optional
battery is used, all area can be backed up. Areas to be held
and not held can be specified using the system registers. If an
area is held when the battery is not installed, the value of data
may be indefinite as it is not cleared to 0 when the power is
turned on. When the battery ran out of the power, the data at
the hold area will be indefinite.

Note3)The points for the timer and counter can be changed by
the setting of system register 5. The number given in the table
are the numbers when system register 5 is at its default
setting.
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1.1

Table of Relays, Memory Areas and Constants

1.1.4 FP-X
ltem Number of points and range of | Function
memory area available for use
Ci4 C30, C60

L=y &’;tﬁ[,?;')'“p“t 1760 points (X0 to X109F) Turns on or off based on external input.
External
Su“:')"t ) 1760 points (YO to Y109F) Externally outputs on or off state

ote

Interlilg?elz;'elay 4096 points (RO to R255F) Relay which turns on or off only within pro-
(R) gram.
h{,?e"z{e'ay ® 2048 points (LO to L127F) This relay is a shared relay used for PLC link.
Timer (T) This goes on when the timer reaches the spe-
Note2) 1024 points (T0 to T1007/C1008 to cified time. It corresponds to the timer number.
Counter (C) C1023) Notes) This goes on when the counter increments. It
Note2) corresponds to the counter number.
Special inter- . Relay which turns on or off based on specific
nal relay (R) 192 points (R9000 to RI11F) conditions and is used as a flag.

Memory | External input Code for specifying 16 external input points as

area (WX) Note1) 110 words (WX0 to WX109) one word (16 bits) of data.
External out- Code for specifying 16 external output points

put (WY) Notel)

110 words (WYO0 to WY109)

as one word (16 bits) of data.

Internal relay
(WR) Note2)

256 words (WRO0 to WR255)

Code for specifying 16 internal relay points as
one word (16 bits) of data.

Link relay Code for specifying 16 link relay points as one
(WL) 128 words (WLO to WL127) word (16 bits) of data.

Data register | 12285 words 32765 words Data memory used in program. Data is han-
(DT) Note2) (DTO to DT12284) | (DTO to DT32764) | dled in 16-bit units (one word).

Link register
(LD) Note2)

256 words (LDO to LD255)

This is a shared data memory which is used
within the PLC link. Data is handled in 16-bit
units (one word).

Timer/Counter
set value area
(SV) Note2)

1024 words (SVO0 to SV1023)

Data memory for storing a target value of a
timer and setting value of a counter. Stores by
timer/counter number.

Timer/Counter
elapsed value

1024 words (EVO to EV1023)

Data memory for storing the elapsed value
during operation of a timer/counter. Stores by

:L?eaz)(Ev) timer/counter number.
Special data Data memory for storing specific data. Various

register (DT)

374 words (DT90000 to DT90373)

settings and error codes are stored.

Index register

)

14 words (10 to ID)

Register can be used as an address of
memory area and constants modifier.
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Relays, Memory Areas and Constants

Item Number of points and range of | Function
memory area available for use
Ci4 C30, C60
Control | Differential Unlimited points
instruc- | points
tion :
oint Master con- 256 points
P trol relay
points (MCR)
Number of 256 points
labels (JP and
LOOP)
Number of 1000 stages
step ladders
Number of 500 subroutines
subroutines
Number of Input 14 programs, periodical interrupt 1 program
interrupt
programs
Constant | Decimal K-32, 768 to K32, 767 (for 16-bit operation)
constants (K) ['«"> 147 483, 648 to K2, 147, 483, 647 (for 32-bit operation)
Hexadecimal | HO to HFFFF (for 16-bit operation)
constants (H) |15 1o HFFFFFFFF (for 32-bit operation)
Floating point | F-1.175494 x 10-38 to F-3.402823 x 1038
type (F) F1.175494 x 10-38 to F3.402823 x 1038
=& Notes

1) The number of points noted above is the number reserved as
the calculation memory. The actual number of points available
for use is determined by the hardware configuration.

2) If no battery is used, only the fixed area is backed up.
(counters 16 points: C1008 to C1023, internal relays 128
points: R2470 to R255F, data registers 55 words, C14: DT12230
to DT12284, C30/C60: DT32710 to DT32764). Writing is
available up to 10000 times. Then the optional battery is used,
all area can be backed up.

Areas to be held and not held can be specified using the
system registers. If an area is held when the battery is not
installed, the value of data may be indefinite as it is not
cleared to 0 when the power is turned on. When the battery
ran out of the power, the data at the hold area will be
indefinite.

3) The points for the timer and counter can be changed by the

setting of system register 5. The number given in the table are
the numbers when system register 5 is at its default setting.




1.1 Table of Relays, Memory Areas and Constants

115 FP2
Item Numbering Function
Relay External input (X) | 2,048 points Turn on or off based on external input.
relay (X0 to X127F)
External (Y) | 2,048 points Externally outputs on or off state.
output relay (YO to Y127F)
Internal relay (R) | 4,048 points Relay which turns on or off only within pro-
(* Note 1) (RO to R252F) gram.
Link relay (L) | 2,048 points This relay i§ a shared relay used for
(* Note 1) (LO to L127F) MEWNET link system.
Timer (T) | 1,024 points If a TM instruction has timed out, the con-
(* Notes 1 and 2) (TO to T999/ C1000 to C1023) | tact with the same number turns on.
Counter ©) If a CT instruction has counted up, the con-
(* Notes 1 and 2) tact with the same number turns on.
Pulse relay (P) | 1,024 points This relay is used to turn on only for one
(PO to P63F) scan duration programmed with the OT"'
and OT# instructions.
Special internal (R) | 176 points Relay which turns on or off based on spe-
relay (R9000 to R910F) cific conditions and is used as a flag.
Memory | External input (WX) | 128 words Code for specifying 16 external input points
area relay (WXO0 to WX127) as one word (16 bits) of data.
External (WY) | 128 words Code for specifying 16 external output
output relay (WYO to WY127) points as one word (16 bits) of data.
Internal relay (WR) | 253 words Code for specifying 16 internal relay points
(WRO0 to WR252) as one word (16 bits) of data.
Link relay (WL) | 128 words Code for specifying 16 link relay points as
(WLO to WL127) one word (16 bits) of data.
Data register (DT) | 6,000 words Data memory used in program. Data is
(* Note 1) (DTO to DT5999) handled in 16-bit units (one word).
Link data register  (LD) | 256 words This is a shared data memory which is
(* Note 1) (LDO to LD255) used within the MEWNET link system.
Data is handled in 16-bit units (one word).
Timer/Counter (SV) | 1,024 words Data memory for storing a target value of a
set value area (SV0 to SV1023) timer and an initial value of a counter.
(* Note 1) Stores by timer/counter number.
Timer/Counter (EV) | 1,024 words Data memory for storing the elapsed value
elapsed value area (EVO to EV1023) during operation of a timer/counter. Stores
(* Note 1) by timer/ counter number.
File register (FL) | FP2 (16 K): Data memory used in program. Data is
(* Notes 1 and 3) 0 to 14,333 words handled in 16-bit units (one word).
(FLO to FL14332)
FP2 (32 K)
(when expanded):
0 to 30,717 words
(FLO to FL30716)
Special data (DT) | 256 words Data memory for storing specific data.
register (DT90000 to DT90255) Various settings and error codes are
stored.
Index register (1) | 14 words (0 to ID) Register can be used as an address of

memory area and constants modifier.
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Relays, Memory Areas and Constants

ltem Numbering
Control Master control relay 256 points
instruc- | points (MCR)
tion Number of labels (JP and | Total: 256 points
el LOOP)
Number of step ladder | 1,000 steps
(* Note 4)
Number of subroutine 100 subroutines
Number of interrupt 1 program (periodical interrupt: allows setting of the time interval within the
program range from 0.5ms to 1.5s)
Constant | Decimal constants (K) | K-32768 to K32767 (for 16-bit operation)
K-2147483648 to K2147483647 (for 32-bit operation)
Hexadecimal (H) | HO to HFFFF (for 16-bit operation)
(EEREET S HO to HFFFFFFFF (for 32-bit operation)
Floating point type  (f) | f-1.175494 x 10-38 to f-3.402823 x 1038
1.175494 x 1038 10 13.402823 x 1038
=& Notes

1) There are two unit types, the hold type that saves the
conditions that exist just before turning the power off or
changing from the RUN mode to PROG. mode, and the
non-hold type that resets them. The selection of hold type and
non-hold type can be changed by the setting of system

register.

2) The points for the timer and counter can be changed by the
setting of system register 5. The numbers given in the table
are numbers when system register 5 is at its default setting.

3) The size of the file register varies depending on the settings of
system registers 0, 1 and 2.

4) Hold or non-hold type can be set using the system registers.
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1.1

Table of Relays, Memory Areas and Constants

1.1.6 FP2SH

Iltem Numbering Function

Relay External input (X) | 8,192 points (X0 to X511F) Turn on or off based on external input.
relay

External output (Y) | 8,192 points (YO to Y511F) Externally outputs on or off state.

relay

Internal relay (R) | 14.192 points (RO to R886F) Relay which turns on or off only within pro-

(* Note 1) gram.

Link relay (L) | 10,240 points (LO to L639F) This relay is a shared relay used for

(* Note 1) MEWNET link system.

Timer (T) | 3,072 points If a TM instruction has timed out, the con-

(* Notes 1 and 2) (TO to T2999/ C3000 to C3071) | tact with the same number turns on.

Counter ©) If a CT instruction has counted up, the con-

(* Notes 1 and 2) tact with the same number turns on

Pulse relay (P) | 2,048 points (PO to P127F) This relay is used to turn on only for one
scan duration programmed with the OT""
and OT# instructions.

Error alarm relay (E) | 2,048 points (EO to E2047) If turned on while the unit is running, this
relay stores the history in a dedicated buff-
er.

Program this relay so that it is turned on at
the time of abnormality.

Special (R) | 176 points (R9000 to R910F) | Relay which turns on or off based on spe-

internal relay cific conditions and is used as a flag.

Memory | External input (WX) | 512 words (WX0 to WX511) Code for specifying 16 external input points
area relay as one word (16 bits) of data.

External output (WY) | 512 words (WYO0 to WY511) Code for specifying 16 external output

relay points as one word (16 bits) of data.

Internal relay (WR) | 887 words (WRO to WR886) Code for specifying 16 internal relay points
as one word (16 bits) of data.

Link relay (WL) | 640 words (WLO to WL639) Code for specifying 16 link relay points as
one word (16 bits) of data.

Data register (DT) | 10,240 words Data memory used in program. Data is

(* Note 1) (DTO to DT10239) handled in 16-bit units (one word).

Link data register  (LD) | 8,448 words (LDO to LD8447) | This is a shared data memory which is

(* Note 1) used within the MEWNET link system.
Data is handled in 16-bit units (one word).

Timer/Counter (SV) | 3,072 words Data memory for storing a target value of a

set value area (SVO to SV3071) timer and an initial value of a counter.

(* Note 1) Stores by timer/counter number.

Timer/Counter (EV) | 3,072 words Data memory for storing the elapsed value

elapsed value area (EVO to EV3071) during operation of a timer/counter. Stores

(* Note 1) by timer/ counter number.

File register (FL) | 98,295 words Data memory used in program. Data is

(* Note 1) (82,765 words x 3 banks ) handled in 16-bit units (one word).
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Relays, Memory Areas and Constants

ltem Numbering Function

Memory | Special data (DT) | 512 words (DT90000 to Data memory for storing specific data.

area register DT90511) Various settings and error codes are

stored.
Index register (1) | 14 words x 16 banks (10 to ID) | Register can be used as an address of
memory area and constants modifier.

Control | Master control relay 256 points (For FP2-C3P: 1st program: 256 points/2nd program: 256 points)

instruc- | points (MCR)

ti°_" Number of labels 256 points (For FP2-C3P: 1st program: 256 points/2nd program: 256 points)

point (JP and LOOP)
Number of step ladder | 1,000 steps (For FP2-C3P: 1st program only)
(* Note 3)
Number of subroutine 100 subroutines
Number of interrupt 1 program (periodical interrupt: allows setting of the time interval within the
program range from 0.5ms to 1.5s) (For FP2-C3P: 1st program only)

Constant | Decimal (K) | K-32768 to K32767 (for 16-bit operation)
(EEREET S K—2147483648 to K2147483647 (for 32-bit operation)
Hexadecimal (H) | HO to HFFFF (for 16-bit operation)
(EEREET S HO to HFFFFFFFF (for 32-bit operation)
Floating point (f) | f-1.175494 x 1038 to0 £-3.402823 x 1038
type 1.175494 x 10-38 1o 3.402823 x 108

=& Notes

1) There are two unit types, the hold type that saves the
conditions that exist just before turning the power off or
changing from the RUN mode to PROG. mode, and the
non-hold type that resets them. The selection of hold type and
non-hold type can be changed by the setting of system

register.

2) The points for the timer and counter can be changed by the
setting of system register 5. The numbers given in the table
are numbers when system register 5 is at its default setting.

3) Hold or non-hold type can be set using the system registers.
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1.1 Table of Relays, Memory Areas and Constants

1.1.7 FP10SH

Item Numbering Function

Relay External input (X) | 8,192 points (X0 to X511F) Turn on or off based on external input.
relay

External output (Y) | 8,192 points (YO to Y511F) Externally outputs on or off state.

relay

Internal relay (R) | 14,192 points (RO to R886F) Relay which turns on or off only within

(* Note 1) program.

Link relay (L) | 10,240 points (LO to L639F) This relay is a shared relay used for

(* Note 1) MEWNET link system.

Timer (T) | 3,072 points If a TM instruction has timed out, the

(* Notes 1 and 2) (TO to T2999/ C3000 to C3071) | contact with the same number turns on.

Counter ©) If a CT instruction has counted up, the

(* Notes 1 and 2) contact with the same number turns on.

Pulse relay (P) | 2,048 points (PO to P127F) This relay is used to turn on only for one
scan duration programmed with the
OT" and OT# instructions.

Error alarm relay (E) | 2,048 points (EO to E2047) If turned on while the unit is running,
this relay stores the history in a dedi-
cated buffer.

Program this relay so that it is turned on
at the time of abnormality.

Special internal (R) | 176 points (R9000 to R910F) Relay which turns on or off based on

relay specific conditions and is used as a flag.

Memory | External input (WX) | 512 words Code for specifying 16 external input
area relay (WX0 to WX511) points as one word (16 bits) of data.

External output (WY) | 512 words Code for specifying 16 external output

relay (WYO to WY511) points as one word (16 bits) of data.

Internal relay (WR) | 887 words Code for specifying 16 internal relay

(WRO0 to WR886) points as one word (16 bits) of data.

Link relay (WL) | 640 words Code for specifying 16 link relay points

(WLO to WL639) as one word (16 bits) of data.

Data register (DT) | 10,240 words Data memory used in program. Data is

(* Note 1) (DTO to DT10239) handled in 16-bit units (one word).

Link data register  (LD) | 8,448 words This is a shared data memory which is

(* Note 1) (LDO to LD8447) used within the MEWNET link system.
Data is handled in 16-bit units (one
word).

Timer/Counter (SV) | 3,072 words Data memory for storing a target value of

set value area (SVO0 to SV3071) a timer and an initial value of a counter.

(* Note 1) Stores by timer/counter number.

Timer/Counter (EV) | 3,072 words Data memory for storing the elapsed val-

elapsed value area (EVO to EV3071) ue during operation of a timer/counter.

(* Note 1) Stores by timer/ counter number.

File register (FL) | 32,765 words Data memory used in program. Data is

(* Note 1) (FLO to FL32764) handled in 16-bit units (one word).
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Item Numbering Function
Memory | Special data (DT) | 512 words Data memory for storing specific data.
area register (DT90000 to DT90511) Various settings and error codes are
stored.
Index register (1) | 14 words x 16 banks (I0 to ID) Register can be used as an address of
memory area and constants modifier.

Control Master control relay 256 points (when using the 90k step expansion memory, up to a total of 512
instruc- | points (MCR) points can be used for the 1st and 2nd programs)
tio_n Number of labels 256 points (when using the 90k step expansion memory, up to a total of 512
point (JP and LOOP) points can be used for the 1st and 2nd programs)

Number of step ladder 1,000 steps (can only be used for the 1st program)

(* Note 3)

Number of subroutine 100 subroutines (can only be used for the 1st program)

Number of interrupt 25 program (can only be used for the 1st program)

program
Constant | Decimal (K) | K-32768 to K32767 (for 16-bit operation)

e K-2147483648 to K2147483647 (for 32-bit operation)

Hexadecimal (H) | HO to HFFFF (for 16-bit operation)

CopSLas HO to HFFFFFFFF (for 32-bit operation)

Floating point (f) | f-1.175494 x 10738 to f-3.402823 x 1038

type 1.175494 x 10-38 to £3.402823 x 1038

=& Notes

1) There are two unit types, the hold type that saves the
conditions that exist just before turning the power off or
changing from the RUN mode to PROG. mode, and the
non-hold type that resets them. The selection of hold type and
non-hold type can be changed by the setting of system

register.

2) The points for the timer and counter can be changed by the
setting of system register 5. The numbers given in the table
are numbers when system register 5 is at its default setting.

3) Hold or non-hold type can be set.
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1.1 Table of Relays, Memory Areas and Constants

1.1.8 Relay Numbers

External input relays (X), External output relays (Y), Internal relays (R), Link relays
(L) and Pulse relays (P)

Since these relays are handled in units of 16 points, they are expressed as a
combination of decimal and hexadecimal numbers as shown below.

Juy U
[Decimal number M T

: 0,1,2..9,AB..F
| Hexadecimal number |
The maximum value that can be selected varies with each relay.

A/

¥ Example: External input relay (X)
XO, X1 oo XF
X10, X1 Lo X1F
X20,X21 Lot X2F

Timers (T) and Counters (C)

The addresses for timer contacts (T) and counter contacts (C) are correspond to the
timer and counter instruction numbers and expressed in decimals as shown below.

UL

A/
¥ Example: FP2

| Decimal number | 0.1,2.. T
TO, T T999
C1000,C1001 ... ..oviiii et C1023

=& Note

Counters and timers share the same area. The division of the
area can be changed with system register 5. (The table and
example are when settings are the default values.)

Error alarm relays (E) (FP2SH/FP10SH only)
The addresses for error alarm relays (E) are represented in only decimals.
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External input relay (X) and External output relay (Y)

Only relays with numbers actually allocated to input contacts can be used as external
input relay (X).

Only relays with numbers actually allocated to output contacts can output as external
output relay (Y). The external output relays (Y) which are not allocated can be used as
internal relays.

Allocation of numbers is determined by the combination of units and boards used. For
details about the 1/O allocation, refer to “Hardware Manual” of each PLC.

A/
¥ Example: FP2

0 1 2 3 4 (Slot No.)
= 2 |8
oy > | ==
3> —_ | - C
n c % c >
S. 2 | ¢35/ %2
£S & |egle3
Y10to Y1F
X0 to XF

The 16 points external input relays X0 through XF are allotted
for the 16-point type input unit for slot 0, and the 16 points
external output relays Y10 through Y1F are allotted for the
16-point type output unit for slot 1.

The 16 points X10 through X1F cannot be used in this such
combination.

1-22
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Relation of WX, WY, WR and WL to X, Y, Rand L

WX, WY WR and WL correspond respectively to groups of 16 external input relay (X)
points, 16 external output relay (Y) points, 16 internal relay (R) points and 16 link relay
(L) points.

A/

¥ Example:  Word external input relay (WX)
Each relay is composed of 16 external input relay (X) points as
shown below.

XFXE XDXCXBXAX9 X8 X7 X6 X5 X4 X3 X2 X1 X0
wxo [ [ [[T[[T]ITITT[]]

XIFX1IEX1D- - - - - - - — - - - - - - X12X11 X10

wxt [ [Tl IT]]

When the state of an external input relay (X) changes, the content
of WX also changes.
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1.2 Explanation of Relays

1.2.1 External Input Relays (X)

Function of external input relays (X)

This relay feeds signals to the programmable controller from an external device such
as a limit switch or a photoelectric sensor.

Program

X contact: on
X Y
1

Input

/

Usage restrictions

CPU

Input
unit

_ p—

_ Input: on

The addresses for inputs which do not actually exist cannot be used.

The on or off status of the external input relays cannot be changed by the program in
the programmable controller.
There are no restrictions on the number of times one external input relay is

programmed.
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1.2 Explanation of Relays

1.2.2 External Output Relays (Y)

Function of external output relays (Y)

This relay outputs the program execution result of the programmable controller and
activates an external device (load) such as a solenoid, operating panel or intelligent
unit.

The on or off status of the external output relay is output as a control signal.

Program
Output relay Output External
devices
(load):

output on

:T? 0 L> CPU TN un
Execui'on F

Usage restrictions

External output relays which are not actually allocated can be used in the same way as
internal relays. However, they cannot be specified as hold types.

When used as contacts, there are no restrictions on the number of times that can be
used.

As a rule, when specified as the output destination for operation results of OT and KP
instructions, use is limited to once in a program (to inhibit double output).

=& Note
You can permit duplicated use of an output by changing the
system register 20 setting. Even if the same relay is used as an
operand for instructions such as SET and RST, it is not regarded
as duplicated use of outputs.

Duplicated output

L S S S
]
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1.2.3 Internal Relays (R)

Function of internal relays (R)

This relay can be used only within program and on or off status does not provide an
external output. When the coil of the relay is energized, its contacts turn on.

. Internal ,
' relay

|| I
[l T L

—f—tromv ]

Usage restrictions

When used as contacts, there are no restrictions on the number of times that can be
used.

As a rule, when specified as the output destination for operation results of OT and KP
instructions, use is limited to once in a program (to inhibit double output).

=& Note
You can permit duplicated use of an output by changing the
system register 20 setting. Even if the same relay is used as an
operand for instructions such as SET and RST, it is not regarded
as duplicated use of outputs.

For the FP2/FP2SH/FP10SH, if the Initialize/Test switch is set to the upper side (the
Initialize side) in the PROG mode, all of the internal relays (R) go off. If a hold type has
been specified (see next page), the internal relays (R) go off as well.

=& Note
With the FP2SH/FP10SH, system register 4 can be set in such a
way that the relays are not cleared even if the Initialize/Test
switch is set to the upper side.
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Non-hold type relay and hold type relay

There are two types of internal relays: hold type relays and non-hold type relays. When
the power is turned off or the mode changed from RUN to PROG.,

- Hold type relays hold their on or off status and resume operation in that status
when the system is restarted.

- Non-hold type relays reset.

For the FPO C10/C14/C16/C32, and FP-e without clock/calendar function, non-hold
type and hold type relay numbers are as follows:

Item Non-hold type Hold type

FPO C10, C14,C16 RO to R60F (976 points) R610 to R62F (32 points)
FP-e

FPO C32 RO to R54F (880 points) R550 to R62F (128 points)

For the FPO T32C/FPOR/FPZ/FP-X/FP2/FP2SH/FP10SH, and FP-e with clock/
calendar function, system register 7 can be used to specify whether a hold type or a
non-hold type is used. If the beginning of a hold type relay is specified using a word
number, relays before that point will be non-hold types, and subsequent relays will
be hold types.

Non-hold
type
Value of system register7 ———» - - - - - - -
(initial number of hold type)
Hold type

Default settings for hold types and non-hold types

Type Non-hold type Hold type

FP10SH/FP2SH RO to R499F (8000 points) R5000 to R886F (6192 points)
FP2 RO to R199F (3200 points) R2000 to R252F (848 points)
FPO T32C RO to ROF (160 points) R100 to R62F (848 points)
FPx RO to R89F (1440 points) R900 to R97F (128 points)
FP-e RO to R60F (976 points) R610 to R62F (32 points)
FP-X/FPOR RO to R247F (3968 points) R2480 to R255F (128 points)
=& Note

For FPOR, FPZ, FP-X and FP-e, in case of not using back-up
battery, please keep the default value. Otherwise we cannot
guarantee the function of hold/non-hold value.
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1.2.4 Special Internal Relays

Function of special internal relays

The special internal relays turn on or off under specific conditions. The on or off state
is not externally output and only functions within the program.

The principal special internal relays are as follows:

e Operation status flags:

Operation status is indicated by on or off.

Operation (RUN mode) in progress (R9020)

Forced input/output in progress (R9029)

Link station operation (R9060 to R909F)

Turns on and off at each scan (R9012)

Result of comparison instruction (R900A to R900C)
High-speed counter control flag (R903A to R903D) and others

e Error flags:

Turns on when an error occurs.

Operation error (R9007, R9008)
Shared memory access error (R9031) and others

e Relays which turn on and off under special conditions:

The required conditions can be selected in the program and the relays used
accordingly.

Always on relay (R9010)
Clock pulse relay (R9018 to R901E) and others

For the FP2/FP2SH/FP10SH, if the Initialize/Test switch is set to the upper side (the
Initialize side) in the PROG mode, special internal relays R9000 to R910F go off. If
self-diagnostic error 44 or an error with a lower number has occurred, however, R9000
to R9008 are not cleared.
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1.2 Explanation of Relays

1.25 Link Relays (L) for FP3, FP-X, FPOR

Function of link relays (L)

Link relays are relays used for the PC Link, that can be shared between multiple
programmable controllers when they are connected using a PLC link.

If calculation results are output to the link relay (coil) of a certain PLC, the results are
also sent to other PLC connected with MEWNET, and will be reflected in link relay
(contact) that have the same number.

AT
[ } H on , I: :I_I
S G
o Send-area .,/ Send
Communication ,

Cassette MEWNET-W0 ) l
Receive-area .’

Receive

!
- Y ~ "
Ln °
[ ] H ' on I: :I_I

When link relays are used, bit information can be exchanged in this way between PLCs.

Available range of link relays

The available range of link relays varies depending on the type of network and the
combination of units. The available range and number of points must be specified
separately for each network.

For MEWNET-WO:
A maximum of 1,024 points are available with one control unit. The available range is
from LO to L63F




Relays, Memory Areas and Constants

Specifying hold type and non-hold type relays

There are two types of link relays, which can be switched when the power is turned off
and the mode is switched from RUN to PROG and operation is stopped.

Hold type relays, which hold the on or off status in effect immediately prior to stopping,
during the period between stopping and resuming operation

Non-hold type relays, which are reset when operation stops

In case of using back-up battery, System register 10 can be used to specify whether
the link relays are the hold or non-hold type.

Range System register no.
LO to L63F 10

If the beginning of a hold type relay is specified using a word number, relays before that
point will be non-hold types, and subsequent relays will be hold types.

For example, if “10” is set for system register 10, LO to L9F will be non-hold types, and
L100 to L63F will be hold types.

For the default value, all link relays are hold types.

If used as link relays for reception, be aware that no holding operation is carried out,
even if the link relays are specified as hold types using the system registers.

Usage restrictions

When used as contacts, there are no restrictions on the number of times that can be
used.

As arule, when specified as the output destination for operation results of OT instruction
and KP instruction, use is limited to once in a program (to inhibit double output).

=& Notes

e System register 20 can be used to permit double output. Also,
double output does not result if the SET and RST instructions
are used.

e Link relays must be allocated when the network is configured,
before programming is done. The method by which allocations
are made varies depending on the type of network. Refer to
the manual for the pertinent link unit.
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1.2.6 Link Relays (L) for FP2/FP2SH/FP10SH

Function of link relays (L)

Link relays are relays used for the PC Link, that can be shared between multiple
programmable controllers when they are connected using a MEWNET link.
The following types of MEWNET links are available.

- MEWNET-H link system for FP10SH (for coaxial cables)
- MEWNET-W link system for FP2, FP2SH and FP10SH (for wire cables)
- MEWNET-P link system for FP10SH (for fiber—optic cables)

If calculation results are output to the link relay (coil) of a certain PLC, the results are
also sent to other PLC connected with MEWNET, and will be reflected in link relay
(contact) that have the same number.

Link station

CPU

Ln Yy
. H - ]_II

Ao
i Send-area . Send

Link unit /
MEWNET ’ l
Link ‘

¢ Receive-area -
station / Receive

|
He—

CPU
[

When link relays are used, bit information can be exchanged in this way between PLCs.
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Available range of link relays

The available range of link relays varies depending on the type of network and the
combination of units. The available range and number of points must be specified
separately for each network.

For MEWNET-W and MEWNET-P:

A maximum of 1,024 points are available with one link unit. The available range is from
LO to L63F for the first unit (PC Link 0), and from L640 to L127F to the second unit (PC
Link 1).

For MEWNET-W2
A maximum of 4,096 points can be used per link unit. Please set the range of use at
the MEWNET-W2 settings menu.

With the FP2SH, the range between LO and L639F can be specified. When used with
MEWNET-W the range between LO and L127F cannot be used.

With the FP2, the range between L0 and L127F can be specified. Also, the internal
relay can be used in place of the link relay by setting the MEWNET-W2 setting menu.
However, when used with MEWNET-W the range between LO and L127F cannot be
used with MEWNET-W2.

For MEWNET-H:
A maximum of 10,240 points can be used. Please set the range to be used with the
MEWNET-H link setting software.

With the FP10SH, the range from LO to L639F can be used.
If used in conjunction with a MEWNET-W or MEWNET-P link unit, be aware that the
range from LO to L127F cannot be used.
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Specifying hold type and non-hold type relays

There are two types of link relays, which can be switched when the power is turned off
and the mode is switched from RUN to PROG and operation is stopped.

Hold type relays, which hold the on or off status in effect immediately prior to stopping,
during the period between stopping and resuming operation

Non-hold type relays, which are reset when operation stops

System register 10, 11, and 16 can be used to specify whether the link relays are the
hold or non-hold type.

Range System register no.
LO to L63F 10
L640 to L127F 11
L1280 to L639F 16

If the beginning of a hold type relay is specified using a word number, relays before that
point will be non-hold types, and subsequent relays will be hold types.

For example, if “10” is set for system register 10, LO to L9F will be non-hold types, and
L100 to L63F will be hold types.

For the default value, all link relays are hold types.
If used as link relays for reception, be aware that no holding operation is carried out,
even if the link relays are specified as hold types using the system registers.

A/
¥ Example:

Non-hold type LO
,,,,,,,,,,,,, <— System to
Hold type register 10 L63F
Non-hold type L640
,,,,,,,,,,,,, <— System to
Hold type register 11 | | 1o7F

Non-hold type o N L1280

to
************* ~<— System L639F
Hold type register 16
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Usage restrictions

When used as contacts, there are no restrictions on the number of times that can be
used.

As arule, when specified as the output destination for operation results of OT instruction
and KP instruction, use is limited to once in a program (to inhibit double output).

=& Notes

e System register 20 can be used to permit double output. Also,
double output does not result if the SET and RST instructions
are used.

e Link relays must be allocated when the network is configured,
before programming is done. The method by which allocations
are made varies depending on the type of network. Refer to
the manual for the pertinent link unit.

For the FP2/FP2SH/FP10SH, if the Initialize/Test switch is set to the upper side (the
Initialize side) in the PROG mode, all of the link relays (L) go off. If a hold type has been
specified (see next page), these relays go off as well.

=& Note
With the FP2SH/FP10SH, system register 4 can be set in such a
way that the relays are not cleared even if the Initialize/Test
switch is set to the upper side.
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1.2.7 Timer (T)

Function of timers (T)

When a timer is activated and the set time elapses, the timer contact with the same
number as the timer turns on.

When the timer is in the time—-up state and the timer execution condition turns off, the
timer contact turns off.

"TMn !
—||—[ L | Time-up
Timer number
Tn: on
S |
L Th
— [
Timer contact: on n: Timer number

Usage restrictions

When used as contacts, there are no restrictions on the number of times that can be
used.

For the FP2/FP2SH/FP10SH, if the Initialize/Test switch is set to the upper side (the
Initialize side) in the PROG mode, the timer contact goes off. If a hold type has been
specified, it goes off as well.

=& Note
With the FP2SH/FP10SH, system register 4 can be set in such a way
that the timer contact is not cleared even if the Initialize/Test switch is
set to the upper side.




Relays, Memory Areas and Constants

1.2.8 Counter (C)

Function of counters (C)

When the decrement-type preset counter is activated and the elapsed value reaches
zero, the counter contact with the same number as the counter turns on.

When the counter’s reset input is turned on, the counter contact turns off.

Count input Counter number
_| _-(CT n ‘
Reset input - Count-up
Cn:on
- |
cn &
— N
Counter contact: on n: Counter number

Usage restrictions

When used as contacts, there are no resrictions on the number of times that can be
used.

For the FP2/FP2SH/FP10SH, if the Initialize/Test switch is set to the upper side (the
Initialize side) in the PROG mode, the counter contact goes off. If a hold type has been
specified, it goes off as well.

=& Note
With the FP2SH/FP10SH, system register 4 can be set in such a

way that the counter contact is not cleared even if the Initialize/
Test switch is set to the upper side.
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1.2.9 Items Shared by the Timer and Counter

Timer and counter partitioning

Timers and counters share the same area. The partitioning of the area can be changed
to obtain the number of timers or counters needed.

Partition the area by setting system register 5. If the initial number of the counter is
specified, those prior to that point will be timers, and those subsequent to that point will
be counters.

If the same value is set for system register 5 and 6, timers are non-hold types, and
counters are hold types. Normally, the same value should be set for both system
registers.

Non-hold
type
Value of system register 5—>1 - - - - - - - {
(initial number for counter)
Hold type

Default settings for timer and counter

Type Timer Counter

FP2SH/FP10SH TO to T2999 (3000 points) C3000 to C3071 (72 points)
FP2 TO to T999 (1000 points) C1000 to C1023 (24 points)
FPZ, FP-X, FPOR TO to T1007 (1008 points) C1008 to C1023 (16 points)
FPO, FP-e TO to T99 (100 points) C100 to C143 (44 points)

Hold type and non-hold type partitioning

The contents of timer contacts, counter contacts, set value areas and elapsed value
areas can be held when the power is turned off or the mode switched from RUN to
PROG., and operation later resumed based on those contents.

In the case of the FPO C10/C14/C16/C32, and FP-e without clock/calendar function,
the areas which hold their contents when the power is turned off are fixed as shown
below. System register settings 6 to 8 as well as 14 become invalid.

Timer Non-hold type: all points

Counter Non-hold type
FPO C10, C14, C16 FP-e: From set value to C139
FPO C32: From set value to C127

Hold type
FPO C10, C14, C16 FP-e: C140 to C143
FPO C32: C128 to C143

For the FPO T32C/FPOR/FPZ/FP-X/FP2/FP2SH/FP10SH, and FP-e with
clock/calendar function, system register 6 can be used to specify whether a hold
type or a non-hold type is used. If the beginning of a hold type is specified using a
word number, the contents of timer/counter contacts and set value/elapsed value
areas before that point will be non-hold types, and subsequent the contents of
timer/counter contacts and set value/elapsed value areas will be hold types.
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Even if specifying for the unit without batteries, the data will be indefinite.

Value of system register 6 ———-
(initial number of hold type)

Non-hold
type

Hold type

Default settings for hold types and non-hold types

Type Non-hold type Hold type
FP2SH/FP10SH 0 to 2999 (3000 points) 3000 to 3071 (72 points)
FP2 0 to 999 (1000 points) 1000 to 1023 (24 points)

FP3, FP-X, FPOR

0 to 1007 (1008 points)

1008 to 1023 (16 points)

FP-e

0 to 139 (140 points)

140 to 143 (4 points)

SV: non-hold *1

SV: hold

FPO T32C

0 to 99 (100 points)

100 to 143 (44 points)

=& Note

For FPOR, FPZ, FP-X and FP-e, in case of not using back-up
battery, please keep the default value. Otherwise we cannot
guarantee the function of hold/non-hold value.

*1 Use the following methods for holding the SV data:

- Set the transfer instruction for the data register (DT) to
hold the data. Then, perform the setting so that the data
can be transferred from DT to SV after the RUN mode

starts.

- Use the FP-e model with a battery.

For the FP2/FP2SH/FP10SH, contacts of timers and counters specified as hold types,
as well as setting value areas and elapsed value areas, are cleared to 0 when the
Initialize/Test switch is set to the upper side (the Initialize side).

=& Note

With the FP2SH/FP10SH, system register 4 can be set in such a
way that the counter contact is not cleared even if the

Initialize/Test switch is set to the upper side.
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1.2.10 Pulse Relays (P)

=& Note
Pulse relays (P) can only be used with the FP2/FP2SH/FP10SH.

Function of pulse relays (P)
A pulse relay (P) goes on for one scan only. The on or off state is not externally output
and only operates in the program.

A pulse relay only goes on when a leading edge start instruction (OT1) or a trailing edge
start instruction (OT)) is executed.

When used as the trigger, a pulse relay only operates during one scan when leading
edge or trailing edge is detected.

A
L’I Example 1: Differential execution when input X0 rises

Y10

_1
PO _|_|
_ I
e
One scan

A
L‘I Example 2: Differential execution when input X1 falls

One scan
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Usage restrictions
Pulse relays are cleared when the power is turned off.

A pulse relay can only be used once in a program as an output destination for an OT?
or OT| instruction (double output is prohibited).

There is no limitation to the number of times a pulse relay can used as a contact.

A pulse relay cannot be specified as an output destination for an OT, KP, SET, RST or
ALT instruction.

A word unit pulse relay (WP) cannot be specified as a storage location for a high-level
instruction.
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1.2.11 Error Alarm Relays (E)

0= Note
Error alarm relays can only be used with the FP2SH/FP10SH.

Function of error alarm relays (E)

Error alarm relays are used to feed back error conditions freely assigned by the user
to internal relays, and to store them in memory.

Error alarm relays are turned on and off using the SET and RST instructions in the user
program.

When an error alarm relay goes on, the number of error alarm relays which are on, the
relay numbers, and the data of the calendar timer which went on first are stored in a
memory area in the CPU unit.

DT90400 No. of relays which are on

DT90401 to DT90419 Relay numbers which are on

DT90420 Min./sec. data ) _

DT90421 Day/time data cl:))r?ta of calendar timer for first relay to go
DT90422 Year/month data

Information for up to 500 error alarm relays can be stored in the memory area. Those
which can be monitored or operated by the user, however, are those in the range from
DT90401 to DT90419 only.

Usage restrictions and precautions

Error alarm relay (E) cannot be specified as the output destination for the OT, KP, or ALT
instructions.

Error alarm relay (E) can be turned on and off in multiple locations in the program, using
the SET and RST instructions. However, no check is carried out for overlapping use.

Program for setting (turning on) an error alarm relays

The SET instruction should be used to turn on error alarm relays in the error alarm
conditions.

Error alarm relays are held even if the error condition goes off.
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A/
¥ Example: If X0 goes on when an error occurs
X0 E15
| , . SetE15
[ N S>‘ ,
X0:on .
; T { No. of error
+ alarm relays
DT90400, K 3 — K 4 which are on
DT90401| K21 K21
Relay numbers
DT90402) K12 K12 of error alarm
DT90403| K 5 K 5 relay which are
DT90404| K 0 - K15 on
DT90405| K 0 K0
i ~— T —~_ Data of calen-
dar timer which
DT90420 the error alarm
DT90421 relay of relay
number in
DT90422 DT90400.

Program for resetting (turning off) an error alarm relay

When an error has been corrected, the RST instruction should be used to turn off the
error alarm relay.

\/
¥ Example: If X1 goes on when an error is corrected

X1 CE12 |,
}_H '/R>-‘\ Reset E12

X1:on .

{ No. of error alarm

DT90400 K 4 relays which are on
DT90401 K21
DT90402 | K12
DT90403 | K 5
DT90404 | KO

DT90405 KO

K3

K21 Relay numbers of
error alarm relay

K5 which are on

KO

KO

e

Clearing all buffer areas
Either of the following methods may be used.

- To reset all of the error alarm relays, use the RST instruction in the same way
as that described on the next page, and specify special data register
DT90400.

— If the Initialize/Test switch is set to the Initialize side in the PROG mode, all
error alarm relays (E) go off, and the storage buffer is cleared.
(To avoid clearing the buffer with the Initialize switch, change the setting of
system register 4.)
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Clearing buffer areas and initial data

Of the areas in which relay numbers are stored, only DT90400 and DT90401 can be
cleared by directly specifying the special data register with the RST instruction.

If DT90400 is specified, all error information in the buffer is cleared, and if DT90401 is
specified, the initial relay number in the buffer area is cleared. Buffers fill up as shown
in the example below.

A/
¥ Example: When the contents of DT90401 are deleted using the RST
instruction

X1
}—{ ——DF )}»— R DT90401 >—|

Storage buffer 1 K 1 DT90401
Storage buffer 2 K 2 DT90402
Storage buffer 3 K 3 DT90403

Storage buffer 4 K 4 DT90404
Range visible i

)

to user
Storage buffer 17 K17 DT90417
Storage buffer 18 K18 DT90418
Storage buffer 19 K19 DT90419
Storage buffer 20 K20
Storage buffer 21 K21

Range not ‘
visible to user

Storage buffer 499| K499
Storage buffer 500| K500

\

Storage buffer 1 K 2 DT90401
Storage buffer 2 K 3 DT90402
Storage buffer 3 K 4 DT90403
Storage buffer 4 K 5 DT90404

Range visible - 1

to user
Storage buffer 17 K18 DT90417
Storage buffer 18 K19 DT90418
Storage buffer 19 K20 DT90419
Storage buffer 20 K21
Storage buffer 21 K22

Range not L -

visible to user - T
Storage buffer 499| K500 T
Storage buffer 500
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1.3 Explanation of Memory Areas

1.3.1 Data Register (DT)

Function of data registers (DT)

Data registers are memory areas which are handled in word (16-bit) units, and are used
to store data such as numerical data configured of 16 bits.

4|3 0

87 .
1]o]olo

Bit position|15 . . 1211 . ..
o[1]o]1

ptn |o]ojo]1]1]o]1]o0

Example of a program which writes a numeric value to DTn.

{Fo, MV, Ko, DTn ]

T Decimal constant (K) or
hexadecimal constant (H)

When 32-bit (double word) data is handled in data registers, use two data registers as
a set. The number of the data register for the lower 16 bits is specified.

DTn+1 DTn
o|o|o|1|1 |o|1|0|0|1 |0|1|0|o|1|0 o|o|o|1|1 |o|1|o|o|1|o|1|1 |0|o|o

higher 16-bit area lower 16-bit area
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Non-hold type data and hold-type data

There are two types of data registers which handle data differently when the power is
turned off or the mode is changed from RUN to PROG.:

- Hold type data registers hold their contents while operation stops and allow
operation to be restarted with the contents still effective.

- Non-hold type data registers reset when operation stops.

For the FPO C10/C14/C16/C32, and FP-e without clock/calendar function, non-hold
type and hold type data register numbers are as shown in the following table.

Item FPO C10/C14/C16 and FP-e FPO C32
Data register Non-hold type 1652 words (DTO to DT1651) 6112 words (DTO to DT6111)
Hold type 8 words (DT1652 to DT1659) 32 words (DT6112 to DT6143)

For the FPO T32C/FPZ/FPOR/FP-X/FP2/FP2SH/FP10SH, and FP-e with
clock/calendar function, system register 8 can be used to specify whether hold types
or non-hold types are to be used. If the beginning of a hold type data register is
specified using a word number, data registers before that point will be non-hold
types, and subsequent data registers will be hold types.

Non-hold
type
Value of system register 8 —> - - - - - - - {
(initial number of hold type)
Hold type

Default settings for hold types and non-hold types

Type Non-hold type Hold type

FPZ, FP-X (C30, C60) DTO to DT32709 (32710 words) DT32710 to DT32765 (55 words)
FP-X (C14) DTO to DT12229 (12230 words) DT12230 to DT12284 (55 words)
FP-e DTO to DT1651 (1652 words) DT1652 to DT1659 (8 words)
FPOR C10, C14, C16 DTO to DT11999 (12315 words) DT12000 to DT12314 (315 words)
FPOR C32, T32, F32 DTO to DT32449 (32451 words) DT32450 to DT32764 (315 words)
=& Note

For FPX, FP-X and FP-e, in case of not using back-up battery,
please keep the default value. Otherwise we cannot guarantee
the function of hold/non-hold value.

For the FP2/FP2SH/FP10SH, if the Initialize/Test switch is set to the upper side (the
Initialize side) in the PROG mode, all data registers (DT) are cleared to 0. Even if a hold
type has been specified, these are cleared to 0.
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0= Note
With the FP2SH/FP10SH, system register 4 can be set in such a

way that the data registers are not cleared even if the Initialize/
Test switch is set to the upper side.

1.3.2 Special Data Registers (DT)

Function of the special data registers

These data registers have specific applications.

Data cannot be written to most of them using instructions such as FO (MV).

With the FP0O T32C, FPOR, FPZ, FP-X, FP2, FP2SH, FP10SH and the FPO C10/C14/C16/
C32, FP-e, the special data registers have different numbers, but the last three digits of
the numbers are the same.

A/
¥ Example:
With the FP0O C10/C14/
C16/C32, FP-e: DT9055

\The last three digits

FP=, FP-X, FP2, FP2SH and T%

FP10SH: — If a “0” is added, this becomes
the five-digit number used with
the FPO T32C, FPX, FP-X, FPOR,
FP2, FP2SH and FP10SH.

The main functions of special data registers are:

Environmental settings and operation statuses

The operation statuses of the programmable controller specified with the system
registers and the various types of instructions are stored.

- Link communication status (DT9140 to DT9254/DT90140 to DT90254)
- High-speed counter control flag (DT9052/DT90052) and others

Error contents
The unit in which the error occurred, and other information, is stored.

- Self-diagnostic error code (DT9000/DT90000)
- The slot number of the unit where the error occurred (DT9002, DT9003, etc.)
- Remote input/output error slave station numbers (DT9131 to DT9135)

- The address where the operation error occurred (DT9017, DT9018/DT90017,
DT90018)
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1.3 Explanation of Memory Areas

Clock/calendar
(can be used with all types of the FP0 T32C, FPOR, FP-e, FPZ, FP-X, FP2, FP2SH and
FP10SH)

The year, month, day, hour, minute, second, and day of the week tracked by the
calendar timer are stored here (DT9053 to DT9057/DT90053 to DT90057).

<& Note
The values stored for the clock/calendar can be overwritten (to
calibrate the date and time). Values should be written to DT9054
to DT9057/DT90054 to DT90057 either using the FO (MV)
instruction or directly, using programming tools.

High-performance counter

These registers are used for reading and writing the target value and elapsed value of
the high—performance counters.

- High-performance counter elapsed/target value area
(DT9044 to DT9051/DT90044 to DT90051 and DT9104 to DT9111/DT90104
to DT90111)

For the FP2/FP2SH/FP10SH, if the Initialize/Test switch is set to the upper side (the
Initialize side) in the PROG mode, all special data registers are cleared to 0. If
self-diagnosis error 44 or an error with a lower number occurs, however, DT9000
(DT90000 with the FP2, FP2SH and FP10SH) is not cleared.
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1.3.3 File Registers (FL)

Function of file registers (FL)

File registers are memory areas which are handled in word (16-bit) units, and are used
to store data such as numerical data configured of 16 bits.
They can be used in exactly the same way as data registers.

Bit position [15 - - 1211 - - 8|7 - - 4[3 - -0
FLn olofo[1][1]o]1]o]o]1]o]1]1]0]0]0

Double-word specifications can also be used in the same way as with data registers.
32-Dbit data can be handled.

The number of file registers varies depending on the type and the system register
settings.

Type No. of file register words
FP10SH 32,765 words

FP2 (32 K) Max. 30,717 words (see note)
FP2 (16 K) Max. 14,333 words (see note)
FP2SH 32,765 words x 3 banks
=& Note

The number of words varies depending on the type and the
system register settings.

Non-hold type data and hold type data

System register 9 can be used to specify whether hold types or non-hold types of file
registers are to be used. For the default setting, all file registers are hold types.

For the FP2/FP2SH/FP10SH, if the Initialize/Test switch is set to the upper side (the
Initialize side) in the PROG mode, all file registers are cleared to 0. Even if a hold type
has been specified, these are cleared to 0.

=& Note
With the FP2SH/FP10SH, system register 4 can be setin such a way
that the file registers are not cleared to 0 even if the Initialize/Test
switch is set to the upper side.
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1.3.4 WX, WY, WR and WL

Function of WX, WY, WR and WL
Relays (X, Y, R, L) can be handled as blocks of 16 points.

These are one-word (16-bit) memory areas, thus they can be treated as data memory.

The composition of the one-word memory areas is as follows.
The numbers correspond to the words as shown.

wro | | [ [ [ 1T [ ][ T]]]]]
RF RE RD RC RB RA R9 R8 R7 R6 R5 R4 R3 R2 R1 RO
wre L L LTIl
RIFRIE. . . . . . . . . . . R12R11R10
whe | | LI [ [T L]]]
RFR2E . . . . . . . . . . . R22R21R20

For the FP2/FP2SH/FP10SH, if the Initialize/Test switch is set to the upper side (the
Initialize side) in the PROG mode, WX, WY, WR, and WL are cleared to 0. Even if a hold
type has been specified, these are cleared to 0.

Pulse relays (P) and error alarm relays (E) cannot be handled in word units.

Examples of using WX, WY, WR and WL

WX can be used to read in digital switch and keyboard inputs, and WY can be used for
output to 7-segment displays.

WR can also be used as a shift register.
All of the relays can be used to monitor 16-bit words.

Precautions concerning usage

If an on or off status of one of the relays composing the memory area changes, the
memory area value will also change.

WRO
o/ o o]o]o]o]o[o/o]o]o]o]1]0[0] 1] Ho)

1
When R1 is turned on

WRO
o[ o] o] o] o]o]o]o]o]o]o]o]1][o[1]1] HB)
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1.3.5 Link Data Registers (LD) for FPZ/FP-X/FPOR

Function of link data registers (LD)

Link data registers are data memories for “PC links”, which are shared between multiple
programmable controllers which are connected through the same network link.

When data is written to a link data register of one PLC, the contents are stored in the
link data registers that have the same numbers, in other PLCs connected through the
network.

/ Send

Communication
Cassette MEWNET-WO0

\

When link data registers are used, data can be exchanged between PLCs simply by
writing the data, as shown here.

Receive

® LDn

Available range of link data registers

The available range of link data registers varies depending on the type of network and
the combination of units. The available range and number of points must be specified
separately for each network

For MEWNET-WO

A maximum of 128 words can be used with one control unit. The available range is from
LDO to LD127
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Specifying hold type and non-hold type registers

There are two types of link data registers, which can be switched when the power is
turned off and the mode is switched from RUN to PROG and operation is stopped.

- Hold type registers, which hold the on or off status in effect immediately prior
to stopping, during the period between stopping and resuming operation

- Non-hold type registers, which are reset when operation stops

In case of using back-up battery, System registers 12 can be used to specify whether
the link data registers are the hold type or non-hold type.

Range System register no.
LDO to LD127 12

If the beginning of a hold type register is specified using a word number, registers before
that point will be non-hold types, and subsequent registers will be hold types. For
example, if “64” is set for system register 12, LDO to LD63 will be non-hold types, and
LD64 to LD127 will be hold types.

For the default value, all link data registers are hold types.

If used as link data registers for reception, be aware that no holding operation is carried
out, even if the link data registers are specified as hold types using the system registers.
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1.3.6 Link Data Registers (LD) for FP2/FP2SH/FP10SH

Function of link data registers (LD)

Link data registers are data memories for “PC links”, which are shared between multiple
programmable controllers which are connected through the same MEWNET link.
The following types of MEWNET links are available.

- MEWNET-H link system for FP10SH (for coaxial cables)
- MEWNET-W link system for FP2, FP2SH and FP10SH (for wire cables)
- MEWNET-P link system for FP10SH (for fiber—optic cables)

When data is written to a link data register of one PLC, the contents are stored in the
link data registers that have the same numbers, in other PLCs connected through the
MEWNET.

Link station
2 |y on[ ]
(@)
Send
MEWNET
Link
station Receive
2 |o o[ ]
(@)

When link data registers are used, data can be exchanged between PLCs simply by
writing the data, as shown here.
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Available range of link data registers

The available range of link data registers varies depending on the type of network and
the combination of units. The available range and number of points must be specified
separately for each network.

For MEWNET-W and MEWNET-P:

A maximum of 128 words can be used with one link unit. The available range is from
LDO to LD127 for the first unit (PC Link 0), and from LD128 to LD255 for the second unit
(PC Link 1).

For MEWNET-W2:
A maximum of 4,096 words can be used per link unit. Please set the range of use at the
MEWNET-W2 settings menu.

With the FP2SH, the range between LDO and LD8447 can be specified. When used
with MEWNET-W the range between LDO and LD255 cannot be used.

With the FP2, the range between LDO and LD255 can be specified. Also, the data
register can be used in place of the link relay by setting the MEWNET-W2 setting menu.
However, when used with MEWNET-W the range between LDO and LD255 cannot be
used with MEWNET-W2.

For MEWNET-H:
A maximum of 8,192 words can be used. Please set the range to be used with the
MEWNET-H link setting software.

With the FP10SH, the range from LDO to LD8447 can be used.
If used in conjunction with a MEWNET-W or MEWNET-P link unit, be aware that the
range from LDO to LD255 cannot be used.
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Specifying hold type and non-hold type registers

There are two types of link data registers, which can be switched when the power is
turned off and the mode is switched from RUN to PROG and operation is stopped.

- Hold type registers, which hold the on or off status in effect immediately prior
to stopping, during the period between stopping and resuming operation

- Non-hold type registers, which are reset when operation stops

System registers 12, 13 and 17 can be used to specify whether the link data registers
are the hold type or non-hold type.

Range System register no.
LDO to LD127 12
LD128 to LD255 13
LD256 to LD8447 17

If the beginning of a hold type register is specified using a word number, registers before
that point will be non-hold types, and subsequent registers will be hold types. For
example, if “64” is set for system register 12, LDO to LD63 will be non-hold types, and
LD64 to LD127 will be hold types.

For the default value, all link data registers are hold types.

If used as link data registers for reception, be aware that no holding operation is carried
out, even if the link data registers are specified as hold types using the system registers.

0= Note
This is determined based on the settings of system register 0
and 1.

1-54



1.3 Explanation of Memory Areas

A/
¥ Example:
Non-hold type LDO
,,,,,,,,,,,,, < System to
Hold type register 12 LD127
Non-hold type LD128
,,,,,,,,,,,,, <— System to
Hold type register 13 LD255
A
Non-hold type . J J LD256
to
,,,,,,,,,,,,, < System LD8447
Hold type register 17
=& Note

Link data registers must be allocated when the network is
configured, before programming is done. The method by which
allocations are made varies depending on the type of network.
Refer to the manual for the pertinent link unit.

For the FP2/FP2SH/FP10SH, if the Initialize/Test switch is set to the upper side (the
Initialize side) in the PROG mode, all of the link data registers (LD) are cleared to O.
Even if a hold type has been specified, these link data registers are cleared to 0.

=& Note
With the FP2SH/FP10SH, system register 4 can be set in such a

way that the link data registers are not cleared to 0 even if the
Initialize/Test switch is set to the upper side.
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1.3.7 Set Value Area for Timer/Counter (SV)

Function of set value areas (SV)

A set value for a timer or counter is stored in the set value area (SV) with the same
number as the timer or counter.

Set value

}_H_[TM n, |§30:|_{

b Svn
K30

(Decimal number)

A decimal number or SV area number is specified for the set value when the TM or CT
instruction is entered in the program.

An SV is a one-word, 16-bit memory area which stores a decimal number from KO to
K32767.

Using set value area (SV)
During RUN mode, a set value for a timer or counter can be changed by rewriting the
corresponding set value area.

The value in a set value area can be read and changed from the program by specifying
the destination and other information in FO (MV) data transfer instruction.

The set value area can be read and rewritten using a programming tool.

For the FP2/FP2SH/FP10SH, if the Initialize/Test switch is set to the upper side (the
Initialize side) in the PROG mode, all timer/counter setting value areas (SV) are cleared
to 0. Even if a hold type has been specified, these are cleared to 0.

=& Note
With the FP2SH/FP10SH, system register 4 can be set in such a
way that these areas not cleared even if the Initialize/Test switch
is set to the upper side.

A/

¥ Example:

SV and EV areas are in a one-to-one correspondence with
timers and counters.

Timer/Counter number

Set value area (SV)

Elapsed value area (EV)

T0 SV0 EVO
T SV1 EVA
To9 SV99 EV99

C100

SV100

EV100
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1.3.8 Elapsed Value Area for Timer/Counter (EV)

Function of elapsed value areas (EV)

While a timer or counter is operating, the elapsed value is stored in the elapsed value
area (EV) with the same number as the timer or counter.

When the EV reaches zero, the timer or counter contact with the same number turns
on.

An EV is a one-word, 16-bit memory area which stores a decimal number from KO to

K32767.
Value of SVn
i SVn » EVn

|_[TM n, K30 ] || K30 K30
0

‘] '
i

[~ Value of EVn

TT—[‘ H 28

Decrements | 7

'
EVn
0
Tn turns on when decrement operation ends

Using elapsed value area (EV)

The elapsed value of a timer or counter in operation can be changed to prolong or
shorten the operation.

The value in elapsed value area can be read and changed from the program by
specifying the FO (MV) data transfer instruction.

The elapsed value area can be read and rewritten using a programming tool.

For the FP2/FP2SH/FP10SH, if the Initialize/Test switch is set to the upper side (the
Initialize side) in the PROG mode, the timer/counter elapsed value areas (EV) are
cleared to 0. Even if a hold type has been specified, these values are cleared to 0.

=& Note
With the FP2SH/FP10SH, system register 4 can be set in such a

way that the timer/counter elapsed value areas are not cleared to
0 even if the Initialize/Test switch is set to the upper side.
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1.3.9 Index Registers (IX, IY) (for FPO, FP-e)

Function of index registers (IX, 1Y)

Index registers are used to indirectly specify constants and memory area addresses.
Two 16-bit registers are available, IX and IY. Changing addresses and constants using
a value in an index register is called “index modification”.

With the FPO, FP-e, index modification is possible only with regard to operands of
high-level instructions.

Modifying an address
Address = Base address + Value in IX or IY (K constant)

A/
¥ Example: Modifying DT11

IXDT11

Base address IX value Target address
11 + KO = DT11
11 + K10 = DT21
1 + K-10 = DT1

Modifying a constant
Constant = Base value + Value in IX or IY

AY
L’I Example 1: Modifying K100

IXK100

Base value IX value Constant

K100 + KO = K100
K100 + K10 = K110
K100 + K-10 = K90
A/ o -
¥ Example 2: Modifying H10
Base value IX value Constant
H10 + HA = H1A
H10 + H10 = H20
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1.3 Explanation of Memory Areas

Index modification method

Y e -
L‘I Example 1: Modifying a destination address
X0
HFO My, DTO, IX ] IX setting
[FO MV, K100, IXWRO ]

The value of DTO determines the WR address where K100 is
written.
When the DTO value is K10, K100 is written to WR10.

IX  WR0 — WRI10
!
K10

!
10 + 0 =10

A
L‘I Example 2: Modifying a source address

X0
F{Fo mv, DT1, IX ] IX setting

[FO MV, IXWRO, DTO ]

The value of DT1 determines the WR address for transferring a

value to DTO.
When the DT1 value is K9, the value in WR9 is transferred to
DTO.

IX WRO — WR9

|

K9

|

!
9 +
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Cautions when using index registers

An index register can not be modified with an index register.
IXIX, IXIY

If the result of address modification overflows the memory area, an operation error will
result.

When the address resulting from modification is negative or a large number.

When modifying 32-bit constants, IX is specified. At this point, IX and IY in combination
are handled as 32-bit data.

Higher 16-bit area Lower 16-bit area

Contents of IY Contents of IX
The results of modification will be 32-bit data.

=& Note

For detailed information about the procedures for using index
registers = section 4.5
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1.3.10 Index Registers (10 to ID) (for FPZ/FP-X/FPOR)

Function of index registers (10 to ID)
Index registers are used for indirect specification of values to addresses and operands
in relays and memory areas.

There are a total of 14 index registers which can be used with the FPZ, consisting of
I0to 19 and IAto ID.

Cautions when using index registers
An index register can not be modified with an index register.
010, 111

An index register can be modified using a different index register.
Available: I0IA, Not available: 1010

If the result of address modification overflows the memory area, an operation error will
result.

When the address resulting from modification is negative or a large number.

When a 32-bit constant is modified, the specified index register number and the
following index register number are used in combination to handle the data as a 32-bit
data.

Higher 16-bit area Lower 16-bit area

Contents of In+1 Contents of In
The results of modification will be 32-bit data.

=& Note
When 32-bit constants are being modified, ID should not be
specified.

The following index modifications are possible
Memory area numbers used with high-level instructions

K constants (16-bit and 32-bit) and H constants (16-bit and 32-bit) specified with
high-level instructions

=& Note
There are some cases in which index modification cannot be
specified, depending on the instruction. Confirm the table of
“Operands” on the page describing the various instructions.
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1.3.11 Index Registers (10 to ID) (for FP2, FP2SH and FP10SH)

Function of index registers (10 to ID)
Index registers are used for indirect specification of values to addresses and operands
in relays and memory areas.

Changing an address or a constant using an index register value is called “index
modification”.

There are a total of 14 index registers which can be used with the FP2, FP2SH and
FP10SH, consisting of 10 to 19 and A to ID.

With the FP2SH/FP10SH, because there are bank areas for index registers, changing
the bank enables 14 points x 16 banks = 224 points of index registers available for use.
Cautions when using index registers

An index register can not be modified with an index register.

1010, 1111

An index register can be modified using a different index register.
Available: I0IA, Not available: 1010

If the result of address modification overflows the memory area, an operation error will
result.

When the address resulting from modification is negative or a large number.

When a 32-bit constant is modified, the specified index register number and the
following index register number are used in combination to handle the data as a 32-bit
data.

Higher 16-bit area Lower 16-bit area

Contents of In+1 Contents of In

The results of modification will be 32-bit data.

0= Note

When 32-bit constants are being modified, ID should not be
specified.

For the FP2/FP2SH/FP10SH, if the Initialize/Test switch is set to the upper side (the
Initialize side) in the PROG mode, index registers 10 to ID are cleared to 0.

=& Note
With the FP2SH/FP10SH, system register 4 can be set in such a
way that these are not cleared to 0 even if the Initialize/Test
switch is set to the upper side.

The bank switching function for index registers can be used on the FP2SH/FP10SH.
This function is not provided in the FP2.
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The following index modifications are possible
Memory area numbers used with high-level instructions

K constants (16-bit and 32-bit) and H constants (16-bit and 32-bit) specified with
high-level instructions

Relay numbers used with the following basic instructions: ST, ST/, AN, AN/, OR, OR/,
OT, KP, SET, RST, OT{, OT|

Instruction numbers specified with the following basic instructions: TM, CT, MC, MCE,
JP, LOOP, CALL, FCAL (FCAL instruction can be used with the FP2SH/FP10SH.)

Memory areas used with the following basic instructions: TM, CT, SR

=& Note
There are some cases in which index modification cannot be
specified, depending on the instruction. Confirm the table of
“Operands” on the page describing the various instructions.
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Modification of memory area numbers specified by high-level instructions
Address = Base address + value in 10 through ID (K constant)

A/
¥ Example: Modifying DT11

I0DT11

Base address 10 value Target address

11 + KO = DT11

11 + K10 = DT21

11 + K-10 = DT1
A/ . I
& Example 1: Modifying a destination address

X0
|_[ FO My, DTO, 10 ] 10 setting

[ FO MV, K100, 10DT100 ]

The value of DTO determines the DT address where K100 is

written.
When the DTO value is K10, K100 is written to DT110.

10 DT100 — DT110
!
K1

<—|o

10 + 100=110

A\
L’I Example 2: Modifying a source address

X0
F[Fo MV, DT1, 10 ] 10 setting

[FO MV, 10DT100, DTO ]

The value of DT1 determines the DT address for transferring a
value to DTO.

When the DT1 value is K9, the value in DT109 is transferred to
DTO.
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Modification of values of constants specified by high-level instructions
Constant = Base value + value in 10 through 1D

A

L'I Example 1: Modifying 16-bit constant K100

I0K100

Base value 10 value 16-bit constant
K100 + KO = K100
K100 + K10 = K110
K100 + K-10 = K90

A\
L’I Example 2: Modifying 16-bit constant H10

I0H10

Base value 10 value 16-bit constant
H10 + HA = H1A
H10 + Hi0o = H20

Y
L’I Example 3: Modifying 32-bit constant KO

I0K O

Base value 11 and |0 value 32-bit constant
KO + K10000 = K10000
KO + K60000 = K60000
KO + K999999 = K999999
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Modification of relay numbers specified by basic instructions
Number = Base number + value in 10 through ID (K constant / H constant)

o

/

-’

'c

Example:

A/

¥ Example 1:

\/

<3

¥ Example 2:

Modifying X10

|AX10

Base number IA value Target number
10 + HO = X10
10 + HF = X1F
10 + H-10 = X0
19 + K7 = X20
19 + K-11 = XE

Modifying a trigger

RO

FFo mv, DToO, 10 10 setting
10X0

- F35 +1, DT100 ]

The trigger of the F35 (+1) instruction is determined by the
DTO value.

When the value of DTO is K10, the F35 (+1) instruction is
executed when XA goes on.

A —

0 (decimal) — A (hexadecimal)

Modifying an output destination

RO
FFo Mv,DT2, I0 10 setting

X(I) IOrY10
! L

The value of DT2 determines the output destination when X0
goes on.
When the value of DTO is HF and X0 goes on, Y1F goes on.

10 Y10 — Yi1F

K
HF
!
F + 10 = 1F




1.3 Explanation of Memory Areas

‘\,I

A
L’I

Example 3: Modifying a destination address

X0
FHFo mv, DTo, 10 J<--10 setting

[FO MV, K100, I0WRO ]

The value of DTO determines the address of WR where K100 is
written.
When the value of DTO is K10, K100 is written to WR10.

10 WRO — WRI10

w |

10 + 0 = 10
Example 4: Modifying a source address

X0
HFo mv, DT1, 1B <t 1B setting
[ FO MV, IBWRO, DT 0 ]
The value of DT1 determines the address of WR for
transferring a value to DTO.

When the value of DT1 is K9, the value in WR9 is transferred to
DTO.

1B WRO WR9

.7
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Items requiring particular attention

For the external input relay (X), external output relay (Y), and internal relay (R), when
using index modification on relay numbers, be aware that the last digit of the relay
number is hexadecimal and the first digits are decimal.

\/
¥ Example: For external input relay (X)

X 0,X 1. X F
X110, X 11 ..o X 1F
X20, X 21 . oo X 2F

Example using 10X0

Value of 10 Target address
K H

0 0 X0

1 1 X1

9 9 X9
10 A XA
15 F XF
16 10 X10
31 1F X1F
159 9F X9F
160 A0 X100
161 Al X101
255 FF X15F
256 100 X160
257 101 X161
265 10A X169
267 10B X16A
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Modifying instruction numbers of basic instructions
Timer numbers
Modifying TML20 ——- TML 1020

Counter numbers

Modifying CT3000 ——- CT 103000

Shift register numbers

Modifying SRWRO0 —-- SR I0WRO0

Master control numbers

Modifying MCE1 ——— MCE 101

Label number specification with the Jump instruction
Modifying JP1 ——— JP 101

Label number specification with the Loop instruction
Modifying LOOP5 —-- LOOP 105

Subroutine program numbers
Modifying CALL10 ——- CALL 1010

=& Note
Timer numbers and counter numbers can be modified only when
a memory area is specified for the set value.

Correct }—H—[memo,s_vo ]

Specification of set
value area number

Modification cannot be done if the set value is specified with a
constant.

Incorrect }—{|—[TMX|00,K_30 ]

Specification of constant
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Changing index register banks (for FP2SH/FP10SH only)

The banks of the index registers of the FP2SH/FP10SH can be changed to allow use
of up to 224 points (14 points X 16 banks) in a program.

Bank Bank Bank

0 1 2 15

o [ 1 [ 1 [ 1 -----
A
2 | | ! | | | -----
< T [ R IR
4 T -
1 e I
e [ | | | | -
Iz | |\ 1 | | | -----
s [ [ [
o 1 [ 1 [ 1 - -
A 1 0 e
s | | | | | ] ---_-
ic | | [ ! | | -----
o ! | [ ! | | -----

When the register bank setting instruction F410 (SETB) or the register bank changing
instruction F411 (CHGB) is used to specify a bank number, index registers 10 to ID used
after that point can be used as separate index registers from the 10 to ID index registers
used prior to changing the bank.

The bank is automatically set to bank 0 before execution of the leading address of the
program. The bank is also automatically set to bank 0 before execution of the leading
address of a second program.

The bank numbers of index registers used in interrupt programs, subroutines, and other
sub programs should be specified in such a way that the F411 (CHGB) instruction is
executed at the beginning of the sub program, and the F412 (POPB) instruction is
executed at the end of the sub program.
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A/

¥ Example 1: Changing banks using a register bank setting instruction F410
(SETB)
0 10 to ID of
bank 0
R9010 —
— |—{ F410 SETB, H 1 11—
10 to ID of
bank 1
R9010 —
— | F410 SETB, H2 1{—
10 to ID of
bank 2
R9010 |
— |—{ F410 SETB, H3 11—
- L | 10toID of
T T ! bank 3

Different values can be set for 10 in bank 0, bank 1 and bank 2. The set values are only
effective within their respective ranges.

=& Note
For details on changing bank instruction, refer to the
explanations of F410 (SETB), F411 (CHGB) and F412 (POPB)
instructions.

A/

¥ Example 2: Changing banks within an interrupt program

' \
. Main program

— END ]
—{ INTO ]

—| | F411 CHGB, H2 ]

R9010_

—| | Fa12 POPB ]
— - IReT ]

Sub program
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1.4 Explanation of Constants

1.4.1 Integer Type Decimal Constants (K)

Function of decimal constants (K)

This is binary data that has been converted to the decimal format.

When entering and reading a decimal constant, specify the value by entering a K at the
beginning.

Decimal constants are primarily used to specify data sizes and quantities such as set
values for timer.

Inthe PLC, the decimal constant (K) is processed as binary (BIN) data in units of 16 bits,
as shown below.

The sign is determined by the MSB “Most Significant Bit” (bit position 15). [A “0”
indicates a positive sign (+), and a “1” indicates a negative sign (-).] The MSB (Most
Significant Bit) is called the “sign bit”.

\/
¥ Example: Decimal number “+32” (K32)

413 . .0

Bit position[l5 . .1211 . . 8|7 .
olo]olo

Binary data0]0]0]o[o]o]o]o[o]o]1]o

“yn

Example: Decimal number “-32” (K-32)

o

Ol

-’

W

1211 . . 8|7 . . 4]3 0

Bit position |15 . ..
1[1]1]1][1]1]1]o]o]o]0]0

Binary data 1|1 |1 |1

L.

Data is normally handled in units of one word (16 bits), however, it is also occasionally
handled in units of two words (32 bits). In this case, as well, the MSB serves as the sign
bit.

The available range of a decimal constant is:
16-bit equivalent data: K-32768 to K32767
32-bit equivalent data: K-2147483648 to K2147483647
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1.4.2 Hexadecimal Constants (H)

Function of hexadecimal constants (H)

Hexadecimal constants are values which have been converted from binary into
hexadecimal. When entering and reading a hexadecimal constant, specify the value by
entering an H at the beginning.

Hexadecimal constants are primarily used to specify an ordering of 1’s and 0’s in 16-bit
data, such as system register settings and specification of control data for high-level
instructions. Hexadecimal constants are also used to specify BCD data.

In the PLC, the hexadecimal constant (H) is processed as binary (BIN) data in units of
16 bits, as shown below.

QL

¥ Example: Hexadecimal number “2A” (H2A)

Bit position[l5 . .1211 . . 8|7 . . 4|3 . .0
Hexadecimal 0 0 A

2
Binary dataJ0|0[o]o[o0]o[o]o]o]o]1]o]1]0]1]0

Data is normally handled in units of one word (16 bits), however, it is also occasionally
handled in units of two words (32 bits).

The available range of a hexadecimal constant is:
16-bit equivalent data: HO to HFFFF
32-bit equivalent data: HO to HFFFFFFFF
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1.4.3 Floating Point Type Real Numbers (f)

Available PLC
FPO, FPOR, FP-e, FPX, FP-X, FP2, FP2SH and FP10SH

Range of floating point type real numbers that can be used in operations

The range of floating point type real numbers that can be stored in the memory area is
as noted below.

Range of negative numbers: —-3.402823 x 1038 to —1.175494 x 1038

Range of positive numbers: 1.175494 x 1038 to 3.402823 x 1038

Even if the results of the real-number operation involve multiple digits, the actual
processing is effective for a mantissa of up to 7 digits.

A/
¥ Example: If the actual operation result were 0.33333333 ...,

the stored data would consist of the value 0.3333333.
Area in which floating point type real numbers are stored

With floating point type real number operation instructions, the area in which data
converted to a real number is stored consists of two words (32 bits) per data element.
As a result, in transmission instructions such as that used to send real-number data to
a storage area and in other operations, data should be moved in units of two words (32
bits).

‘L\' Example 1: If DTO is specified as the area in which floating point type real

number data is to be stored, the data will be written to DTO and
DT1.

}-{ |_[F313 F%, DT10, DT20, DTO ]

The operation results will be stored in DTO and DT1.
Storage destination

! (f1.0) - (f2.0) | —— (f0.5)
DT11 DT21 DT1
;\I

¥ Example 2: When floating point type real number data stored in DTO and DT1

is being sent to destination, the 32-bit data sending instruction
F1 (DMV) instruction should be used.

}—{ [ F1pmv,p10,DT100 ]

Transmission source Transmission source

ot oT101
f1.234 e 1.234
DT1 ( ) DT101 ( )
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Processing of floating point type real number operations

1) Processing by specifying an integer device

Instructions can be used to store data in a specific location. Adding the symbol % or #
to either S (source: the area from which the data is loaded) or D (destination: the area
in which the result is stored) determines how the data is processed. If added to S
(source), integer data is automatically converted to real-number data and the operation
is carried out. If added to D (destination), the real-number data resulting from the
operation is automatically converted into integer data and stored in the destination.

When the integer area consists of 16-bitdata ... Itis specified using the % symbol.
When the integer area consists of 32-bit data ... It is specified using the # symbol.

A
L’I Example 1: Specifying the target operation data S for an integer device

The contents of “DT10” and “DT20” are converted to real
numbers, and the operation is executed. The results are
stored in “DT30 and DT31” as real-number data.

}—{ H Fa10F+ %DT10, %DT20, DT30 ]

Y e . .

L'I Example 2: Specifying stored results D for an integer device
The target operation data stored in “DT40 and DT41” and
“DT50 and DT51” are loaded, and the operation is executed.
The results of the operation are converted to an integer and
stored in DT60.
}—H—[ F310 F+, DT40, DT50, %DT60 | ‘

A

L’I Example 3: When the integer data S targeted by the operation is stored as

two words

The contents of “DT70 and DT71” and “DT80 and DT81” are
converted to real numbers and the operation is executed. The
results of the operation are stored in “DT90 and DT91” as
real-number data.

}—{ { Fa10 F+, #DT70, #DT80, DTe0 ]
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In processing involving an integer device specification and real numbers being
converted to integers, the processing is the same as that of the F327 (INT) instruction.

If the real-number data is a positive number, the number is rounded off, and any digits
to the right of the decimal point are discarded.

If the real-number data is a negative number, the value 0.4999 ... is subtracted from
the target real-number data, and the value is rounded off to the decimal point.

Y . . . .
b’l Example 1: If the operation result is f1.234, the value will be stored as integer
data “K1”.

al

[

Example 2: If the operation result is f-1.234, the value will be stored as
integer data “K-2".
Integer device specification can be used for the following instructions.

F309 (FMV) to F324 (FSQR) / F336 (FABS) to F338 (DEG) / F345 (FCMP) to F349
(FZONE)

2) Using the integer — real number and real number — integer conversion
instructions to convert values

With this method, a conversion instruction is used to convert integer data to real
numbers.

When the integer data is 16-bit data, F325 (FLT) is used.

When the integer data is 32-bit data, F326 (DFLT) is used.

Real-number data that has undergone real-number operation processing is converted
from real-number data to integer data using the F327 (INT) to F332 (DROFF)
conversion instructions.

Y s . . .
L‘I Example 1: When conversion is carried out using the maximum value that

does not exceed the allowable range

—| | Fs27 INT, DTO, DT10 ] ng\é&u}trfﬁfe ;c; r)

—| |-{ F328 DINT, DTO, DT10 ] (ggf_“tf)irfsfe;% >

When the value is a positive number, the result is rounded off
to the decimal point.

When the value is a negative number, the value 0.4999 ... is
subtracted from the data, and the result is rounded off.

If the real-number data is 1.5, it is converted as integer data
K1.

If the real-number data is -1.5, it is converted as integer data
K-2.

1-76



1.4 Explanation of Constants

‘\,I

A
L’I

Example 2:

Example 3:

When conversion is carried out by rounding down the digits to
the right of the decimal point

] converted to
16-bit integer

— | 329 Fix, DT, DT10

converted to
—| | F3s0 DFIX, DTO, DT10 ] <32_bit intege>
Digits to the right of the decimal point are rounded down.
If the real-number data is 1.5, it is converted as integer data
K1.

If the real-number data is —-1.5, it is converted as integer data
K-1.

When conversion is carried out by rounding off the digits to the
right of the decimal point.

—| F—{ F331 ROFF, DTO, DT10]

converted to
16-bit integer

—| |—{ F332 brROFF, DTO, DT10 ] (gg'j‘éirfﬁfegg

Digits to the right of the decimal point are rounded off.

If the real-number data is 1.5, it is converted as integer data
K2,

If the real-number data is —1.5, it is converted as integer data
K-2.
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3) Direct specification of the real-number constant data

When operations are being carried out on real-number constants as real-number data,
the values can be directly input by using a programming tool in which “f” is added either
to the target data “S” or the destination “D” defined by the instruction.

The range that can be specified by these instructions is 0.0000001 to 9999999 (the
effective value consists of seven digits).

A/
¥ Example: Specifying the target data “S” with a real-number constant

The real-number data stored in DT10 and DT11 is multiplied
by the real-number constant 0.5, and the result of the
operation stored in DT20 and DT21 as real-number data.

}—{ H{ 312~ DT10,0.5,DT20 ]

4) Specifying a K constant for conversion

The K constant (32-bit data) is an integer data element, so it is automatically converted
to real-number data and the operation is executed.

}—{ [ F310F+ K10, DT50, DT6O ]

Automatic conversion to real number

5) Specifying an H constant for conversion

With an H constant (32-bit data), the operation is carried out using the H constant as
floating point data.

Operation if an overflow occurs

If the operation result exceeds the real-number range, an overflow flag (R9009) is set.
If this occurs, one of the values noted below is set for R9009 as a result.

Positive infinite value: H7F800000

Negative infinite value: HFF800000
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1.44 BCD Type Real Numbers (H) (for FP2, FP2SH and FP10SH)

Range of BCD type real numbers that can be used in operations

The range of real-number data that can be stored in the memory area is as noted below.
-9999.9999 to +9999.9999

Data stored in the memory area in one-word units, with the positive/negative sign
coming first, followed by the integer segment and then by the decimal point and any
subsequent digits.

One-word BCD‘ ‘ One-word BCD

e | One-word BCD

Signs
HO: Positive value
H1: Negative value

Integer segment
HO to H9999

Decimal point segment
HO to H9999

Area in which the BCD type real number is stored

In the BCD type real number operation instructions, the area in which data converted
to real numbers is stored consists of a three-word area for each data element. As a
result, in instructions such as that used to send real-number data to a storage area and
in other operations, data should be moved in units of three words.

A\
L'I Example 1: If DTO is specified as the area in which BCD type real-number
data is to be stored, the data will be written to “DTO to DT2”.

X10
{ FooBSIN, Ha5, D70 ]

Operation results
* 0 7o Areas in which data are stored
DTO HO Sign
DT1| HO | integer segment
DT2 | H7071 | Decimal point segment

\ . .
L'I Example 2: When sending BCD type real-number data stored in “DTO to

DT2”, the F10 (BKMV) block transmission instruction or a similar
instruction should be used, and the data sent in three-word
units.

X10
{F10BKMV, DTO, DT2, DT100]

Transmission source Transmission destination
DTO HO — > DT100| HO
DT HO —— > DT101 HO
DT2 H7071| ——— > DT102| H7071
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1.4.5 Character Constants (M)

Function of character constants (M)
The character constant is used to express ASCII code in binary.

The character constant is expressed by adding the prefix M to the data.

There are only two instructions in which character constants can be specified, F95
(ASC) instruction, F257 to F265 (SYS1) instruction and F149 (MSG) instruction.

The character constant M is stored in a specified memory area in the PLC as BIN data,
as shown below.

\/ -
¥ Example: When character constant “MEWNET” is input
T E N W E M  Character constant
‘ 54 1 45 ‘ 4E + 57 ‘ 45 1+ 4D ‘ASC” Hex code

-
One word One word One word
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1.5 Data Ranges Which can be Handled in the PLC

1.5.1 Data Ranges Which can be Handled in the PLC
16-bit data
. . I Decimal Hexadecimal
Data which can be handled in the PLC (16-bit binary data) LTS T
[CIKAENE] KAKASAN] EAEASA SN KR EAEE]| K 32767 H7FFF
[OTOT0TO]0]0]0[0[0]0[0]0[0[0]0]1] K 1 HOOOT
[OTOTOTOTO0TOT0[0TOT0[0]0]0]0T0] K 0 HO000
SIEIEARIRIRIGARRIRIRARARRARIRD K -1 HFFFF
[TT0[0[00T0[0[0[0T0[0[00T0[0[0] K -32768 HB000
32-bit data
. . . Decimal Hexadecimal
Data which can be handled in the PLC (32-bit binary data) e i
[T KAEAKAKA AT IKIKIE [ATATT] K 2147483647 H7FFFFFFF
[OT0T0T0T0]0]0]0]0[00]0]0T0T0[0[0]0[0]0]O[0T0]00[0[O[O[O[0[0T ]| ’ HO00000001
[OTOTOTOIOTOTOTOTOT0[0TO]0TOTO[O[OTO[0TOTO[0TO]O]0TOT0[0[0]0[0[0]| K 0 H00000000
OO A OO OO A aam| © -1 | HFFFRFFRF
(000000 0[0[0T0T0 00000 00 [O[OT0 0 O[OTOT0T0[00[0M0] | K-2147483648 | HB0000000
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Expression of decimal numbers in PLC

Decimal number is basically processed in 16-bit or 32-bit binary.

The most significant bit (MSB) expresses negative or positive sign of the data. When
the MSB is “0”, data is regarded as having a zero or positive value and when the MSB
is “1”, data is regarded as having a negative value.

In the case of positive numbers, the bits following the most significant bit express the
size of the data.

A
L’I Example 1: Expressing the decimal humber “1868”

lo[o[olofo[1]1]1]o/1[o[o[1[1]0]0]

The data size is indicated by the other bits.
1,024 + 512+ 256 + 64 + 8 + 4 = 1,868

—— Most significant bit: 0 (positive value)
A negative number is expressed as a two’s complement (the bits of the 16-bit binary
data of the positive number are inverted and 1 is added to the result).

A
L‘I Example 2: Expressing the decimal number “-4”

[0 0/ 0] o[0] 0] 0] 0] 0] 0] 0] 0] 0] 1] 0] o< Binary expression of
decimal number “4”

t Invert each bit

HEEEEEEEEEEEECEE

[ Add 1

[1[1[1[1[1]1[1[1] [ 1] 1] 1] 1]1] o] o]« Binary expression of
decimal number “-4”

L—— Most significant bit: 1 (negative value)
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Data ranges which can be handled in the PLC

Binary data which can be handled by programmable controllers are:

16-bit binary data: K-32768 to K32767

32-bit binary data: K-2147483648 to K2147483647

BCD code which can be handled by programmable controllers are:

16-bit (4-digit BCD H code): HO to H9999

32-bit (8-digit BCD H code): HO to H99999999

If any of the above ranges are exceeded when processing the corresponding data,
overflow or underflow will result.

BCD is an acronym for binary coded decimal and refers to expressing each digit of a
decimal number by four binary digits.

A/
¥ Example: When the decimal number is expressed in BCD

Decimal number 6 4 5

Each digit is
\ \ J converted to binary
BCD code 0110 0100 0101 — H645
(Binary coded
decimal)
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1.5.2 Overflow and Underflow

Operation instructions occasionally produce a value which is outside of the allowed
range. This is called overflow if the value exceeds the maximum value and underflow
if the value falls short of the minimum value. When an overflow or underflow occurs, the
carry flag R9009 turns on.

Overflow and underflow during binary operation
If any of the following values are exceeded, overflow or underflow will result.

16-bit binary operation
(Overflow results if over
the maximum value.)

32-bit binary operation
(Overflow results if over
the maximum value.)

[ Max.value ][ K 32767 , H 7FFF

K 2147483647, H 7FFFFFFF

1 . H00000001

K 1 . HO0001 K
K 0 ' HO0000 K 0 ' H 00000000
K -1 K -1

H FFFF ' H FFFFFFFF

K-32768 ' H 8000

(Underflow results if under
the minimum value.)

K-2147483648 | H 80000000

(Underflow results if under
the minimum value.)

Overflow and underflow during BCD operation
If any of the following values are exceeded, overflow or underflow will result.
Only positive values can be handled.

4-digit BCD code operation 8-digit BCD code operation
(Overflow results if over the (Overflow results if over the
maximum value.) maximum value.)

Max. value H 9999 H 99999999
H o H 0

(Underflow results if under
the minimum value.)

(Underflow results if under
the minimum value.)
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1.5 Data Ranges Which can be Handled in the PLC

Values when overflow or underflow occurs
Numerical value handled by the FP series programmable controller all form a loop
joined at the maximum value and the minimum value as shown below.

16-bit binary operation

Overflow —

Max. value K 32767 . H 7FFF

K 1' H 6001 The max. value
K 0! H 0000 links with the min.
K -1. H FFFF value.

[Min. value | | K-32768 | H 8000

Underflow —

AY
L’I Example 1: For K32767 + K1 (overflow)

The operation result is K-32768 and the carry flag turns on.

A\
L’I Example 2: For K-32768 - K1 (underflow)

The operation result is K32767 and the carry flag turns on.

4-digit BCD code operation

Overflow—

[ Max. value | H 9999

The max. value
links with the min.
value.

Min. value H 0

Underflow—

A\
L’I Example 1: For H9999 + H1 (overflow)

The operation result is HO and the carry flag turns on.

Y
L’I Example 2: For HO - H1 (underflow)

The operation result is H9999 and the carry flag turns on.
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2.1 Composition of Basic Instructions

2.1 Composition of Basic Instructions

2.1.1 Sequence Basic Instructions

These basic instructions perform bit unit logic operations and are the basis of the relay
sequence circuit.

As shown in the illustration below, this is expressed by the combination of the relay coll
and contact.

There are several relay types which are explained in “Section 1.2”, and the relay which
can be specified depends on the instruction. Refer to the explanation of each instruction.

A/
¥ Example:

Start (ST) instruction
Read the on or off status of the specified contact.

ST X0
g

Read the status of
external input (X0).

Out (OT) instruction
Output the operation result to the specified coil.

OT Y10
[

Outputs the operated result (on and off)
to the external output (Y10).

e
"~

-’

'c

Example:

Input contacts

Internal relay coil
Address }/l l

%0 . X1 S "RO |
0ft —/— —
Q AN e oT
1 OrR -~ Output coil
Internal / ! b i
relay | 4 AN
contacts\ ' RO Y10
41T B —
ST oT

Bus line

<Ladder diagram>
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2.1.2 Basic Function Instructions

These are the timer, counter and shift register instructions.
To specify set values, the instructions are composed of several steps.

A/
¥ Example:
Example of setting 3.0 seconds in the 0.1 second timer (timer 5)

Timer 5 (0.1 s units timer)

f Set value
%0 CTMX 5 K30
_| |—[ ,,,,, oY,
- T5 * Constant of Y30
L timer 5 [

Timing begins when X0 turns on, and T5 turns on when 3.0
seconds elapses.

2.1.3 Control Instructions

These instructions determine the order and flow of program execution.

It is possible to change the sections to be executed, or to execute only the necessary
segments, depending on the conditions.

Specify the section which will execute. This is composed of several steps.

Master control relay

A certain part of the program (specified with MC or MCE) is only executed when the
appropriate condition is met.

Jump

Skips execution of part of the program (specified with JP or LBL) when the appropriate
condition is met. This shortens program execution time.

Step ladder control

Part of the program (specified with SSTP or STPE) is treated as an independent
“process”, and sequential and branch execution is carried out.

Subroutine program

A program which is repeatedly executed for a particular operation is called as a
subroutine (specified with SUB or RET) and executed when needed.




2.1 Composition of Basic Instructions

Interrupt program

In addition to the normal program, enter an interrupt program (specified with INT or IRET)
if you need a program which will execute immediately when a certain condition is met.
When an interrupt is received, the normal program is interrupted and the interrupt
program is executed.

21.4 Data Compare Instructions

This is a group of instructions which compare two data. A contact is turned on or off based
on the result of the comparison. Each comparison instruction is composed of several
steps.
\/
¥ Example:

Example of comparing the value of DT10 to K100.

If the value of DT10 is less than K100, Y30 is turned on.
If the value of DT10 is greater than K100, Y30 is turned off.
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2.2 Number of Steps in the FP2, FP2SH and FP10SH

Number of steps in basic instructions
Of the basic instructions used with the FP2, FP2SH and FP10SH, the number of steps in

the following instructions changes depending on the number specified.

Sequence basic instructions

With Start (ST), Out (OT), And (AN), Or (OR), and Keep (KP), the number of steps
making up the instruction changes depending on the relay number which has been

specified.
Steps
Type of relay Relay number Normal With index modification
Input X |0to 127F 1 2
Output Y | 1280 or more 2 2
Internal relay RO to R111F 1 2
R R1120 or more 2 2
Special internal R | R9000 to R910F 2 2
relay
Link relay LO to L127F 1 2
L L1280 to L639F 2 2
Timer T | 0to 255 1 2
Counter C | 256 or more 2 2
=& Note

Index modification is possible only with the FP2, FP2SH and
FP10SH.

Basic function instructions

Type of instruction Specified number Steps
Normal With index modification

0.001 s units timer TML | 0 to 255 3 4
0.01 s units timer TMR

256 or more 4 4
0.1 s units timer TMX

1 s units timer 0to 255 4 5
TMY

256 or more 5 5

Counter 0to 255 3 4
CT

256 or more 4 4

Shift register 5 WRO0 to WR239 1 2
R

WR240 or more 2 2

=& Note

Index modification is possible only with the FP2, FP2SH and
FP10SH.




2.2 Number of Steps in the FP2, FP2SH and FP10SH

Control and subroutine instructions

Instructions Steps
Normal specification With index modification
JP 2 3
LOOP 4 5
CALL 2 3
FCAL 4 5
=& Note

Index modification is possible only with the FP2, FP2SH and
FP10SH.Table of Basic Instructions




Basic Instructions

ST/ Start Not

Outline ST, ST/: Begins a logic operation.

oT: Outputs the operation result.
Program example
S Boolean
adder Diagram Address Instruction
LT X0 Yoo ) 0 st x 0
O i 1 1 oT Y 10
T %0 Start out vy
L ?I;IO | 2 s/ X 0
sol----™statNot  out™ T T 3 oT Y 1
Operands
e | ex
Instruction modifier
X | Y[R |5 |nlem| T c (*4)
(1) [ (*2) | (*3)
ST,sT/ [A|A|A|A|A|A]| A A A
A: Available
oT NA| A | A | A [NAINA| NA | NA N/A: Not Available

(*1) This cannot be used with the FPO/FP-e.

(*2) This can be used only with the FP2/FP2SH/FP10SH.

(*3) This can be used only with the FP2SH/FP10SH.

(*4) This can be used only with the FPOR/FP2/FP2SH/FP10SH.

Explanation of example
Y10 goes on when X0 turns on.

Y11 goes on when X0 turns off.

on
X0 off

Y10 of
Y11 of
Description

The ST instruction starts logic operations and regards the input contact specified at the start as a Form A
(normally open) contact.

The ST/ instruction starts logic operations and regards the input contact specified at the start as a Form B
(normally closed) contact.

The OT instruction outputs the operation result to a specified coil.
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Precautions during programming

The ST and ST/ instructions start from the bus line.
X0 Y10

| [

The OT instruction cannot start directly from the bus line.
Y10

[

The OT instruction can be used consecutively.
Y10

X0
| [
Y11
[
Y12

[

Some input devices, such as emergency stop switches, usually have a Form B (normally closed) contact.
When an emergency stop switch with a Form B contact is programmed, be sure to use the ST instruction.
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Outline Inverts the operation result up to this instruction.
Program example
Ladder DI Boolean
adder Diagram Address Instruction
X0 Y10 0 ST X 0
| r1
ot tJ 1 oT Y 10
c--n Y11
—/ [ ] 2 /
Not 3 oT Y 1

Explanation of example
Y10 goes on and Y11 goes off when X0 turns on.

Y10 goes off and Y11 goes on when X0 turns off.
xo o8 . | |_| |_|

vedt [T [ [

v & o B I

Description
The / instruction inverts the operation result up to this instruction.

2-10



Basic Instructions

AN/ AND Not

Outline AN: Connects Form A (normally open) contacts in series.
AN/: Connects Form B (normally closed) contacts in series.

Program example

Ladder Di Boolean
acceneagian Address Instruction
o - 0 ST X 0
B O ] 1 AN X
e Ripae A - -
| A ¥ | 2 AN/ X 2
AND AND Not
3 oT Y 10
Operands
Relay Timer/Counter Index
Contact pyd
Instruction L p E modifier
*,
X Y R 1 | ¢2) | (-3) T (o] (*4)
A: Available
AN,AN/ |A |AJAAJA|A] A A A N/A: Not Available

(*1) This cannot be used with the FPO/FP-e.

(*2) This can be used only with the FP2/FP2SH/FP10SH.

(*8) This can be used only with the FP2SH/FP10SH.

(*4) This can be used only with the FPOR/FP2/FP2SH/FP10SH.

Explanation of example
Y10 goes on when both X0 and X1 turn on and also X2 turns off.

on

X0 ot || | ]
X1 oft 1
x2 of l_l
vo [
Description

Performs alogical AND operation with the results of the immediately preceding serially connected operation.
Precautions during programming

Use the AN instruction when normally open contacts (Form A contacts) are serially connected.

Use the AN/ instruction when normally closed contacts (Form B contacts) are serially connected.

X0 X1 Y10
| | | | r
11 11 L
X2 X3 Y10
| | I/I r
[ VI L T

The AN and AN/ instructions can be used consecutively.

X0 X1 X2 X3
= e — - - - -
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ORI

Outline

OR: Connects Form A (normally open) contacts in parallel.

OR/: Connects Form B (normally closed) contacts in parallel.

Program example

Ladder Di Boolean
S b Address Instruction
0 0 Yo 0 ST X 0
11 L 1
. Xl 1 OR X 1
I:1 -z C I‘\ 2 OR/ X 2
' —|X/2' OR 3 oT Y 10
2~
OR Not
Operands
Timer/Counter
Relay Contact Index
Instruction B B E modifier
X Y R 1) | (2) | 3) T (o] (*4)
A: Available
OROR/ [AJAJAJAJAIAI A | A A N/A: Not Available

(*1) This cannot be used with the FPO/FP-e.

(*2) This can be used only with the FP2/FP2SH/FP10SH.

(*3) This can be used only with the FP2SH/FP10SH.

(*4) This can be used only with the FPOR/FP2/FP2SH/FP10SH.

Explanation of example
Y10 goes on when either X0 or X1 turns on or X2 turns off.

X0 o ] [
xt % L[ —
e & [

vog I H
Description

Performs a logical OR operation with the results of the immediately preceding operation connected in
parallel.
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Precautions during programming
Use the OR instruction when normally open contacts (Form A contacts) are connected in parallel.

Use the ORY/ instruction when normally closed contacts (Form B contacts) are connected in parallel.
The OR instruction starts from the bus line.
The OR and OR/ instructions can be used consecutively.

—,

X0
|
X1
_| |_
X2
I
X3
—I—

2-13
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Leading edge Start
Trailing edge Start
Leading edge AND
Trailing edge AND

Leading edge OR

Trailing edge OR

Outline

detection

Availability

FP2/FP2SH/FP10SH
FP-X (V2.00 or more)
FPX (V3.10 or more)
FPOR

Contact instructions for leading edge detection and trailing edge

Logic processing is only carried out during the scan following detection
of a leading edge or trailing edge in the signal.

Program example

| adder DI Boolean
adder Diagram Address Instruction
fo “yo | Leading edge Start Y10 0 §Tt X 0
/ _| TI [ ]_ 2 oT Y 10
x2 . 3 ST X 1
X1 | Leading edge AND Y11 4 ANt Y 2
3 _| ] r ]—
I 1] L 6 oT X 11
X3 Y12 ! ST Y ®
_| ¢| [ 9 OR| X 4
7 | L
[ .«— Trailing edge OR " ot v 12
X4 '
Operands
Relay Timer/Counter Ind
. Contact el
Instruction modifier
X Y R L P E T (&5
ST1, ST A|A|A|A]|A|NA| A A N/A
ANT,AN| [A |A|A|A|A|NA| A A N/A
OR1,OR| |A |A|A|A]|A|NA| A A N/A ﬁ:/A: ﬁ\é?"/fl\zﬁable
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Explanation of example

ST1, AN! and OR? instructions
Output to Y10 takes place for one scan only following a change in X0 from off to on.

o ¥ L of

vio [ N o

One scan One scan

Leading edge Leading edge

Output to Y11 takes place for one scan only following a change in X2 from off to on when X1 is on.

x| [ —

xz|_| |_# of
Y11 ] g;

> One scan

Output to Y12 takes place for one scan only following a change in X3 or X4 from on to off.

on
x3|_ | v off
on
Xt S R S

Y12 M . o

> One scan > One scan
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Leading edge Out
Trailing edge Out

Outline Leading edge detection and trailing edge detection output
The result of processing is output to the pulse relay for one scan only.

Program example

ader o1 Boolean
adder Diagram Address Instruction
w 0 ST X
' PO_ 1 oTt P
0 _| I ‘ FT]—“ T
| . L ‘ 3 ST X
> Leading edge Out TPt 4 oT, P

Trailing edge Out

Operands
et mely A
nstruction modifier
x|y [r]L]P]E] T ] C
oTt  |NA[NA|NA[NA| A [NA| NA | NA | A
oty |vavalnalnval A [NA] NA | NA | A | AR e

Explanation of example
Output to pulse relay “P0” takes place for one scan only following a change in X0 from off to on.

on
% of

PO M g]?f

> One scan

Output to pulse relay “P1” takes place for one scan only following a change in X1 from on to off.

on
X1 I 1 off

g n .

*>One scan
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Description

OT1 instructions

Output to the pulse relay takes place for one scan only following a change in the immediately previous
processing result from off to on. The pulse relay goes on for one scan only.

OT| instructions

Output to the pulse relay takes place for one scan only following a change in the immediately previous
processing result from on to off. The pulse relay goes on for one scan only.

Precautions during programming
When the pulse relay (P) (which goes on for one scan only due to execution of a OT{ or OT | instruction) is

used with a logic instruction (ST, AN or OR), operation is the same as a normal contact followed by DF
instruction.

Example using an OT{ instruction and the pulse relay (P)

X0 PO
L [
[ 11
PO Y10
L | [
f L

Example using a DF instruction

X0 Y10
- |oF ) [ >—{
) 4

Both example are executed as shown below.
_* L4 o
off
on
Y10 _D ] o

One scan <> One scan

X0
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ALT Alternative out

Outline Inverts the output condition each time the leading edge of the signal is
detected.

Program example

oD Boolean
r ram
adder Diagra Address Instruction
iiiiii 0 ST X 0
X0 : I_Y10 1 ALT Y 10

Alternative out

Operands

Timer/Counter Ind
Instruction Contact ndex

modifier
XY R L P E T C
ALT NA| A | A | A [NA[NA| NA N/A N/A

A: Available
N/A: Not Available

Explanation of example
Each time X0 changes from off to on, the on/off state of output Y10 toggles.

o e

on
off

Y10

Invert Invert Invert

Description
When the immediately previous processing result changes from off to on, the on/off state of the specified coll
toggles.

The on/off state of the specified coil is held until an ALT instruction specifying that coil rises. (Flip-flop control)

Precautions during programming
During the interval that the input remains on, the output only toggles when the rise occurs, not after that.

When the mode is changed to RUN or the power is turned on in RUN mode such that the input is initially on,
toggling does not occur at the first scan.

When used with instructions which change the order of execution such as MC to MCE and JP to LBL (see
below), take care because the operation of instructions may change depending on the timing of instruction
execution and input.

- MC to MCE instructions

- JP to LBL instructions

- F19 (SJP) to LBL instructions

- LOOP to LBL instructions

- CNDE instruction

— Step ladder instructions

- Subroutine instructions
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Outline Multiple blocks are connected in series.

Program example

oDy Boolean
adder Diagram Address Instruction
0 ST X 0
' X0 ' X|2 | ¥1_|0 | 1 OR X 1
o = B L] 2 ST X
, X1 i Xﬂ-
v Y Block2 8 oR X3
_____ N
Block 1 * A
5 oT Y 10

Explanation of example
Y10 goes on when X0 or X1 and X2 or X3 turn on.

(X0 OR X1) AND (X2 OR X3) — Y10
L ] L ]

block 1 block 2
xo ot [] ]
X1 of .o Do

xe of [0 0 [ [

X3 of o [
vioot [ M T
Description

Blocks connected in parallel are connected in series.

MENE_JMN

A block begins with the ST instruction.
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When blocks are consecutive
When blocks are consecutive, a division of the blocks should be considered, such as that shown below.

bIock[ST X 0
2
1 i block | 1 OR X 1
T U I 4
block _|g1 " T ST X 2
T sk
. aix block > LOR X 3
block % %1 | x3 |\ X5' 5 ANS
, g | s | ANS...........
e Ll palx o %
Coo L block[
' I I 3 LorR X
block block block
1 2 3 ANS ...........
ouT Y 10
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Outline Multiple blocks are connected in parallel.

Program example

oDy Boolean
adder Diagram Address Instruction

0 ST X 0
__________ 1 AN X 1
| X0 X1 ~e— Block 1 Y10
(O S O
) X2 xﬂ ~=— Block 2 8 AN X °
__|._I| 4 ORS

5 oT Y 10

Explanation of example
Y10 goes on when both X0 and X1 or both X2 and X3 turn on.

(X0 AND X1) OR (X2 AND X3) — Y10
L | L |

block 1 block 2
xo of [ ] ]
X1 of M
e $ [ [
x3 o N o
Y10 S I
Description

Blocks connected in series are connected in parallel.
= |—|

+ mp
H |—|

A block begins with the ST instruction.
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When blocks are consecutive
When blocks are consecutive, a division of the blocks should be considered, such as that shown below.

block [ ST X 0
block 4 block | 1 AN X 1
--------- - - 4
T T VAT T v - ' ST X 2
block .| X0 X rooY10 block
{ n L] AN X 3
1 11 11 LJ 2
o o 3 @ [ bl%ck ORS @
block V! ' | 5| ORS.........
2 { ! _| ____ |_| ___ |_ _ g : |
' xa x5O block [ ST~ X 4
block ! i i ! 3
3 i C __: AN X 5
} ORS......... ®
block 5
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Outline PSHS: Stores the operation result up to this instruction.
RDS: Reads the operation result stored by the PSHS instruction.
POPS: Reads and clears the operation result stored by the PSHS

instruction.
Program example
o n Boolean
adder Diagram Address Instruction
0 ST X 0
1 PSHS
2 AN X 1
Y10
. r 3 oT Y 10
Y11 4 RDS
r 1
L 5 AN X 2
Y12
3 6 oT Y 11
7 POPS
8 AN/ X 3
9 oT Y 12

Explanation of example
When X0 turns on:

- Stores the operation result up to the PSHS instruction and Y10 goes on when X1 turns on.
- Reads the stored result using the RDS instruction and Y11 goes on when X2 turns on.
- Reads the stored result using the POPS instruction and Y12 goes on when X3 turns off. Also clears

the result stored by the PSHS instruction.

xo ST
x1 o |:I li
vio SR L
O o H R e R
vie b
x3 of l_l [] [
viz ot ] [T]
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Description

One operation result can be stored in memory and read, and multiple processes performed.

PSHS (stores operation result):

Stores the operation result up to this instruction and continues execution from the next step.

RDS (reads operation result):

Reads the operation result stored using the PSHS instruction and, using this result, continues operation from
the next step.

POPS (resets operation contents):

Reads the operation result stored using the PSHS instruction and, using this result, continues operation from
the next step. Also clears the operation result stored by the PSHS instruction.

These instructions are used if there is branching from a single contact, followed by another contact or
contacts.

Precautions during programming
You can continue to use the same operation result several times by repeatedly using the RDS instruction.
When you are finished, be sure to issue the POPS instruction.

X0 X1 Y10
— A | [
PSHS X2 Y11

joal [ 1
RDS X3 X4 Y12

JCalall [
POPS

An RDS instruction can be used repeatedly any number of times.

X0 Y10
— | [
X1 Y11
1
X2 X3 Y12
rRosé—H D — — 1
X4 X5 Y13
D ——1
X6 X7 Y14
I/ | [
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Caution regarding repeated use of a PSHS instruction
The PSHS instruction is limited in the number of times that it can be used consecutively. The number of times
that the instruction can be used consecutively before the next POPS instruction is as shown below.

Type

No. of consecutive times

FPO, FP-e, FP3, FP-X , FPOR

Up to 8 times maximum

FP2, FP2SH, FP10SH

Up to 7 times maximum

will not run correctly.
X0 X1 X2 X3 X4 X5 X6 Y10

] —

This example shows the instruction used
consecutively 6 times.

If the instruction is used consecutively more than the allowable number of times, be aware that the program

ST X0

PSHS ....
AN X 1

PSHS ...
AN X 2
PSHS ...
AN X 3
PSHS ...
AN X 4
PSHS ...
AN X 5
PSHS ...
AN X 6

OT Y10

©@ ©® e o6

If a POPS instruction is used during repeated use of a PSHS instruction, reading will take place in order
beginning from the last data stored by the PSHS instruction.

X0 X1 X2 X3 X4 X5 Y10
H—
X6 Y11
s
V20 |@|® y Y12
H—
X8 Y13
| | I
11 L
X9 Y14
| | I
11 L
XA Y15
| | {

POPS..... (5)Reading
AN X 6
oT Y 1
POPS..... (4)Reading
AN X 7
oT Y 12
POPS..... (3)Reading
AN X 8
oT Y 13
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-j]- Leading edge differential

D) F/ Trailing edge differential

Outline DF: Turns on the contact for only one scan when the leading edge of
the trigger is detected.

DF/: Turns on the contact for only one scan when the trailing edge of
the trigger is detected.

Program example

Ladder D Boolean
adder Diagram Address Instruction
/ Leading edge differential 0 ST X 0
X0 - - Y10 ! DF
O——1 F——(DF)" L] 2 oT Y 10
X1 - - Y11
3 I I (DF/)' [ ] 3 ST X 1
T 4 DF/
Trailing edge differential 5 oT Y 11

Explanation of example
Y10 goes on for only one scan when the leading edge (off — on) of X0 is detected.

Y11 goes on for only one scan when the trailing edge (on — off) of X1 is detected.
X0 of f [
X% Ty [y

yio 9 [ b
[ <> | | <> |
Y11 8% 1scan M 1 scan N
T <= S
1 scan 1 scan
Leading Trailing
edge edge

Related instructions
Withthe FPZ, FP-X, FPOR, FP2, FP2SH and FP10SH, the DFlinstruction can be used. Itis executed only for
the first scan.
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Description

The DF instruction executes and turns on output for only one scan duration when the trigger changes from an
off to an on state.

The DF/instruction executes and turns on output for only one scan duration when the trigger changes from an
on to an off state.

There is no limit on the number of times the DF and DF/ instructions can be used.

With the DF and DF/ differential instructions, only a change in the on and off status of the contact is detected.

Thus, if the execution condition is initially on such as when the mode is changed to RUN or the power turned
on in RUN mode, output will not be obtained.

‘s\~/ Example: Leading edge differential (DF) instruction
X0 8{‘} | |
Y10 8{‘} |_|
RUN not executed. :gg:mg

Precautions during programming
With a program such as the one in the figure below, operation will be as follows.

X0 -
1

X0 X1 vio
I xti [ e
|_| ]_| Yi0 4 . M

(1) When X1 is off, even if X0 rises, Y10 remains off.
(@ Even if X1 rises when X0 is on, Y10 remains off.
(® If X0 rises when X1 is on, then Y10 will go on for one scan.

In the following program the execution condition is initially on, therefore output is not obtained.
R9013 Y10

_| HDF ) [ ]_ R9013 only turns on during the first scan after
RUN begins.

R9010 Y10

DF R9010 is always on.
— FOF )——{

With the following program, output is obtained.
R9014 Y10

( ) [ ] R9014 turns on from the second scan after
DF
RUN begins.
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Cautionis required when using a differential instruction with instructions which change the order of instruction
execution such as MC and MCE or JP and LBL (below instructions).

- MC to MCE instructions

- JP to LBL instructions

- F19 (SJP) to LBL instructions

- LOOP to LBL instructions

- CNDE instruction

- Step ladder instructions

- Subroutine instructions
When combining a differential instruction with an AND stack or pop stack instruction, take care that the syntax
is correct.

Operation is as follows with a circuit like the one shown below.

Time chart
X0 YO
| (DF ) [ xol | [
X1 X1 1 [
! ] ]
YO ] ]

You cannot output from here.

Please use a program as follows when YO is turned on at the rise of either X0 or X1.
Time chart

X0 YO
HoF —7—— X0

.
Xi—(DF — X1 —'
o allp

Example of a differential instruction application
Using a differential instruction makes it easier to adjust a program.

Application example for self-hold circuit
Using a differential instruction makes it possible to handle long input signals.

X0 RO Y10

HoF ——— xo | I
Y10 X1 1 :
X1 RO RO|_ [1 .

FHDF )———— Y10 _,_‘ :

With no differential instruction
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Application example for alternating circuit

A differential instruction can also be applied to an alternating circuit to hold and release the circuit using a
single signal.

A
L’I Example 1:

X0 RO
HpF y——m—

RO Y10 Y10
I/I r

A
L’I Example 2:
X0 RQ
HF ) {
P Yo
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Leading edge differential
(initial execution type)

Outline When a leading edge of signal is detected, the contact goes on during
that scan only. Leading edge detection is possible at the first scan.

Program example

Ladder Diagram Boolean =
Address Instruction
. Y10 0 ST X 0
0 _| I_’( DF ) [ ]_ 1 DFI
”””” 3 oT Y 10

\ Leading edge differential
(initial execution type)

Explanation of example
Output to Y10 takes place for one scan only following a change in X0 from off to on.

When the trigger X0 is met after RUN is begun

Y10_D ]

One scan

Leading edge
When the trigger X0 is met before RUN

X0 f |
Y10 !
One scan
Description

When the trigger (execution condition) changes from off to on, the DFl instruction outputs (differential output)
during the following scan only.

When the trigger (execution condition) is met before RUN is begun, output (differential output) takes place at
the first scan.

There is no limit to the number of times the DFI instruction can be used.

When the mode is changed to RUN or the power is turned on in RUN mode and the trigger (execution
condition) is already met, a DF instruction will not obtain output at the first scan. For this reason, use a DFI
instruction.
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Precautions during programming
When used with instructions which change the order of execution such as MC to MCE and JP to LBL (see
below), caution must be exercised.

- MC to MCE instructions

- JP to LBL instructions

- F19 (SJP) to LBL instructions

- LOOP to LBL instructions

- CNDE instruction

- Step ladder instructions

- Subroutine instructions

Take care that the syntax is correct when combining a differential instruction with an ANS or POPS
instruction.
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Outline

SET: When the execution conditions have been satisfied, the output is
turned on, and the on status is retained.

RST: When the execution conditions have been satisfied, the output is
turned off, and the off status is retained.

Program example

Ladder DI Boolean
adder Diagram Address Instruction
X0 Set 30! 20 ST X o0
I
200 11 (S) ] 21 SET Y 30
X1 Y30 ! 24 ST X 1
|l TR
24 H R4 25 RST Y 30
Output destination
Reset
Operands
Relay T'mg;ﬁgl;?ter Index
Instruction L E modifier
XY R 1) P 2) T (o] (*3)
A: Available
SET,RST [N/A| A | A | A [NA| A | NA | NA A N/A: Not Available
(*1) This cannot be used with the FPO/FP-e.
(*2) This can be used only with the FP2SH/FP10SH.
(*3) This can be used only with the FPOR/FP2/FP2SH/FP10SH.
Relay Timer/Counter Register rcler;(ijset)ér Constant Index
Operand modifier
WX | WY | WR | WL SV EV DT FL | K H M
RST NA | A A A A A A A A N/A | N/A | N/A A

* A word device can be used only by FP2/FP2SH.
Explanation of example

When X0 turns on, Y30 goes on and holds on.
When X1 turns on, Y30 goes off and stays off.

xo o [] [1 [
S B e
Y30 off

Description

The SET instruction executes when the trigger is turned on. Output turns on and holds on even if the trigger’s
state changes.

The RST instruction executes when the trigger is turned on. Output coil turns off and stays off even if the
trigger’s state changes.

You can use relays with the same number as many times as you like with the SET and RST instructions.
(Even if a total check is run, this is not handled as a syntax error.)

2-32
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When SET and RST instructions are used
When the SET and RST instructions are used, the output changes with each step during processing of the
operation.

A
L’I Example:

When X0, X1, and X2 are turned on

X0 Y1
I —
Y10
Tt oo This portion of the program is processed as if Y10
X were on.
X1 Y10
B —a
( ) This portion is processed as if Y10 were off.
X2 Y10
D —
[ J This portion is processed as if Y10 were on.

I/O update is performed when an ED instruction is executed, therefore the data actually output is determined
by the final operation result. In the above example, the Y10 output is on.

To output a result while operation is still in progress, use a partial I/O update instruction (F143).

Precautions during programming
The output destination of a SET instruction is held even during the operation of an MC instruction.

The output destination of a SET instruction is reset when the mode is changed from RUN to PROG. or when
the power is turned off, except when a hold type internal relay is specified as the output destination.

SET and RST instructions and differential instructions
Be sure to place a DF instruction before the SET and RST instructions to make program development and
refinement easier.

This is particularly effective when the same output destination is used in several places in the program.

X0 Y10
—OF—S
Y10

X|1—(DF)—(R

Precautions when using the FP2SH and FP10SH
It is not possible to specify a pulse relay (P) as the output destination for a SET or RST instruction.

All error alarm buffers can be cleared using the RST DT90400 instruction.

The head of the error alarm buffers can be cleared using the RST DT90401 instruction.

How relays are handled with SET and RST instructions

Relays can be turned off using the RST instruction.

Using the various relays with the SET and RST instructions does not result in double output.

It is not possible to specify a pulse relay (P) as the output destination for a SET or RST instruction.
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Outline This is output which is accompanied by set or reset input, and which is
retained.

Program example

Ladder Di Boolean
adder Diagram
g Address Instruction
Setinput .- -,
o IX?),/ ~KP'R 30 0 ST X 0
XL/ Reset input 1 ST X 1
;1 2 KPR 30
Output destination
Operands
Timer, ter
Relay ! cJ.st:lé? Index
Instruction 2 modifier
X|Y|R 1) P | E T C (*2)
A: Available
KP NA| A | A | A [NA|NA]| NA N/A A N/A: Not Available

(*1) This cannot be used with the FPO/FP-e.
(*2) This can be used only with the FP2/FP2SH/FP10SH.

Explanation of example
When X0 turns on, output relay R30 goes on and stays on.

R30 goes off when X1 turns on.

Xo oft |

Xt & R
R30 of H
Set Reset Reset takes
precedence
Description

When the set input turns on, output of the specified relay goes on and stays on.

Output relay goes off when the reset input turns on.

The outputrelay’s on state is maintained until areset input turns on, regardless of the on or off states of the set
input.

If the set input and reset input turn on simultaneously, the reset input has priority.

Precautions during programming

When the KP instruction is programmed between the MC and MCE instructions, the status of output
destination (relay) specified by the KP instruction is maintained.

If ainternal relay (R) specified by the KP instruction is set as the non-hold type, it is reset when the mode of
operation is changed from RUN to PROG or when the power is turned off.
(If an internal relay set as a hold type is specified as the output destination, a reset does not take place.)
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Outline No operation

Program example

oD Boolean
r ram
adder Diagra Address Instruction
0 ST X 0
X0 X1-- - x2 Yio | 1 AN X
o’—{ F = o/ { ] | 2 NOP
AN NOP 3 AN/ X 2
4 oT Y 10

Description
This instruction has no effect on the operation result to that point.

The same operation takes place without a NOP instruction.
The NOP instruction can be used to make the program easier to read when checking or correcting.

When you want to delete an instruction without changing addresses, write a NOP instruction (overwrite the
previous instruction).

When you want to move the addresses of one part of a program without changing the program, insert a NOP
instruction.

This is a convenient means of breaking a long program into several blocks.

A
L‘I Example:

To move the starting point of a program block from address 39
to address 40, insert a NOP instruction at address 39.

Address Address
36 | ST X0 36 | ST X0
O OR X1 0 OR X1
a | OT Y10 This moves the O | OT Y10
39 | ST X2 — starting point to 39 | NOP <— Insert a NOP
40 | AN X3 address 40. 40 | ST X2 instruction.
0 OT R20 41 AN X3
0O ST R2 a OT R20
O | DF D | ST R2
44 | ST X3 o | DF
45 | ST X3

Deleting a NOP instruction
To delete the NOP instruction after editing in the PROG. mode, use the programming tools.
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Timer (0.001s units)

Outline Sets the on-delay timer for 0.001s units

Program example

L Boolean
adder Diagram Address Instruction
Timer instruction number
Timer unit Set value 0 ST X 0
1 ™ L 5

| xo TML 5, K 300 K 300
_{ | ( L 4 ST T 5

I
5 OoT R 0
A T8 RO

| | =

L Timer contact of timer No. 5

Operands
Relay C.I::l:tZr Register r(legci':t)t(ar Constant | Index
Instruction X Twy [WR [wL EV | DT [ LD | FL modifier
e e lenen[SY e enjen e | X (Y KR
Setvalue |[A |A | A A [AalAala]Aa]Aa|Nnalnalanal A A R ole

(*1) This can be used with the FP2SH/FP10SH/FP-X (V2.0 or more)/FPZ (V3.10 or more)/FPOR.
(*2) This can be used with the FP2/FP2SH/FP10SH.
(*3) This can be used with the FP2SH/FP10SH.

Description

The timer is reset and does not retain its data when the power is turned off or the mode is changed from RUN
to PROG. (If you need to retain the operating state , set system register 6. In that case, a battery must be
used.)

Note) The FP0O T32 is the type with a built-in secondary battery.

When the trigger (execution condition) is on, the set time decrements until the elapsed value reaches zero,
and at this point the timer contact Tn (n represents the timer contact number) goes on.

If the trigger (execution condition) goes off during decrement operation, operation stops and the elapsed
value is reset to zero (cleared).

An OT instruction can appear immediately after a timer coil.
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Setting the time in the timer
The time setting is equal to the time increment multiplied by the value set in the timer.

The value set in the timer can be a decimal value within the range K1 to K32767. The time increment is 0.001
seconds, producing a time range of 0.001 to 32.767 seconds.

A

¥ Example:

When the value K43 is set, the time will be 0.001 x 43 = 0.043
seconds.

When the K500 is set, the set time will be 0.001 x 500 = 0.5
seconds.

Precautions during programming

The timer value decrements during processing, therefore, create the program so that one decrement occurs
during one scan. (A correct result will not be obtained if no processing operations or multiple processing
operations take place during one scan due to an interrupt program or JP/LOOP instruction.) If multiple
processing operations are needed during one scan, set system register 4.

Take care that the syntax is correct when combining a timer instruction with an ANS or POPS instruction.

1) Specifying the timer setting with a decimal constant K

Timer operation when a decimal constant K is specified

When a K constant is specified for the timer setting, the memory area SV with the same number as the timer

number is used as the setting value area.

(D When the mode is changed to RUN or the power is turned on in RUN mode, the timer setting will be
transferred to the setting value area SV with the same number as the timer.

(1) Transfer to SV area

Set value v
5
X0 | T™ML5(K300) 300
T5 Y10

(2 When the trigger X0 (timer execution condition) rises from off to on, the setting is transferred from the
setting value area SV to the elapsed value area EV with the same number.
(The same operation takes place if the mode is changed to RUN while the trigger (execution condition)

is on.)
(® With each scan, the value in the elapsed value area EV decrements if the trigger (execution condition)
is on.
(@ Transfer to EV area

X0 SV5 ‘ EV5

[ TML5, K300 300 300

229

T5 Y10 (3 Decrement | oog

— operation 227

'
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(4 When the value in the elapsed value area EV reaches zero, the timer contact T with the same number

goes on.
X0 SV5 EV5
[ TMLS5, K300 300 0
(@ Decrement operation ends
T5 Y10

f

Important points when specifying constant (K)
The constant (K) can be changed during RUN.

A specified constant (K) cannot be modified by index modification.
This program cannot be executed.

}_){(0 [ TMLS5, I0K300

When the constant (K) is specified, the timer number cannot be modified by index modification.
This program cannot be executed.

}_){(0 [TML 105, K300

2) Using a word memory area for a timer setting

Timer operation when a word memory area is specified
A word memory area specified as a set value is used as a setting value area

(D When the execution condition (X0) for a high-level instruction goes on, the setting value is set in the

specified area (this explanation uses DTO as an example).
The following diagram uses the FO (MV) instruction as an example.
Setting value

_)|( O|-[Fo MV, DTO ] —

>

X1 TML5, DTO \DSO
—] Transfer to set value area

5 Y10

!
1

(2 When the timer execution condition rises from offto on, the value is transferred from the setting value area

(DTO in this example) to the elapsed value area EV with the same number as the timer.

(The same operation takes place if the mode is changed to RUN while the trigger (execution condition)

is on.)
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(3 With each scan, the value in the elapsed value area EV decrements if the trigger (execution condition)

is on.
X0 (@ Transfer to EV area
—{ HFo MV, K30, SV5 ] DTO | ! EV5
30 —= 30
X1 TMLS, DTO 29
: 1 |® Decrement | og
_| 27
Y10 ]
1 ‘
r

(@ When the value in the elapsed value area EV reaches zero, the timer contact T with the same number
goes on.

TML5, DTO DTO EV5
30 0

Y10

e

(@) Decrement operation ends

f

Important points when specifying a word memory area

Even if the value of the specified word memory area is changed during decrement operation, decrement
operation will continue using the value prior to the change. Timer operation using the new value will not begin
until the next time the execution condition changes from off to on.

There are both word memory area which reset (non-hold type) and do not reset (hold type) when the power is
turned off or the mode changed from RUN to PROG. If you need to retain the value written to a word memory
area when the power is turned on a second time, or after the mode is changed from RUN to PROG., use a
memory area which has been set for hold type with the system register.

When a word memory area is used for a set value, the memory area address and timer number can be
modified by index modification.

A
L‘I Example: Modifying a memory area address

}_){(1 [ TMLS, 12DTO ]_‘

When 12 = K10, DT10 is used as the setting value area.
- Setting value area: DT10

- Elapsed value area: EV5

- Timer contact: T5




Basic Instructions

A
L’I Example: Modifying a timer number

X1 [TML 105, DT 0
T15 Y10
L [

I L

When 10 = K10, the timer operates as TML15.
- Setting value area: DTO

- Elapsed value area: EV15

- Timer contact: T15

The timer contact can also be modified by index
modification.

= Notes

e When a timer number is modified, the number of steps is 4
regardless of the value in the index register.

e When both the memory area address and timer number are
modified, different index registers can be used for each.

Examples of timer instruction applications
Serial connection of timer

Ladder diagram Boolean Time chart
on
ST X 0 X0 off | |

X0 - TMX 0, K30:| [TML 1, Kzoﬂ TMX 0 on ,
= |J: K 30 TO off AAAAAAAAAM |
[e————> 0
T0 Y10 T™ML i o 3 |y
| ] SKI' % ; 025 '
T4 Y11 vio 3B :
oy [ oT Y 10 off , |
ST T 1 vi1 %8 |—|
oT Y 11
Parallel connection of timer
Ladder diagram Boolean Time chart
ST X 0 X0 oft | |
X0 TML 0, K 300 PSHS on ' '
H I——[ Ry o 1O of . = |
TMLA1, K200:|_ K 300 T4 o = ,
off ! |
POPS 025 .
T0 Y10 ™ML oy T |
| [ ] K 200 7 ’
ST T 0 y11 o4 I
_|T|1 Y oT Y 10 ot | |
' -- ST T 1
oT Y 11
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Changing set values based on specified conditions
The set value is K50 when X0 is on and K30 when X1 is on.

Ladder diagram Boolean Time chart
s x 1 o &[] A
X1 X0 AN X 0 . .
/| FHFO MV, K500,DT 0] | Fq (MV) X1 off . ' :
X0 X1 K 500 xo o1 | L | | |-
—/H F-{F0 MV, K 300, DT 0] DT 0 o : L
X2 TML5,DTO7| ST/ X 0 on . ; : X
_| }—[ ]_ AN X 1 TS5 off : | L
_| ) [Rug K 300 DTO _KOJ K500 | K300 [K500
! - DT ©
ST X 2
TML 5
DT ©
ST T 5
OT Y 30

Example of setting a set value from external digital switches
The BCD data of the digital switches connected to X0 through XF is converted and becomes the set value

Connection example Ladder diagram Boolean

R10 ST R 10
. . —-LF81 BIN, WX 0, DT 1] F81 (BIN)
CPU and input units R11 TML 5, DT 1 \ISV_I)_( ?
ST R 11
[T {007 QT 110 TP e TML 5
OoOlo|lao|loa | L J | DT 1

[0]{[7]|[9]|[4] =— Set value
=S of timer ST J 5
- oT Y 30

WX0
Digital switch
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Timer (0.01s units)
Timer (0.1s units)
Timer (1.0s units)

Outline TMR: Sets the on-delay timer for 0.01 s units
TMX: Sets the on-delay timer for 0.1 s units

TMY: Sets the on-delay timer for 1.0 s units

Program example

Ladder DI Boolean
adder Diagram
‘ag Address Instruction
Timer number
Unit of timer: S 0 ST X 0
] I et value
& Tfigger N 1 TMX 5
X0 I—TMX 5 K 30
0 I I El d val J “ %
T5 apsedvalue—  ya7 4 ST T 5
a—1} []
- ' 5 oT Y 37
Timer contact of timer No.5
Operands
Timer/ . Index
Relay Counter Register register Constant Ind_e?(
Instruction WX (WY |WR | WL EV (DT |LD | FL modifier
5 o ” w11 | SV | (= - * o IX [IY | K | H *2
e e [ en (e | SV ey (e |en | ¢9) 2)
A: Available
Setvalue | A | A | A | A | A | A | A |A | A |NA|NA| A [NA A NJA: Not Available

(*1) This can be used with the FP2SH/FP10SH/FP-X (V2.0 or more)/FPZ (V3.10 or more)/FPOR.

(*2) This can be used with the FP2/FP2SH/FP10SH.
(*3) This can be used with the FP2SH/FP10SH.

Description

The timer is a non-hold type that is reset if the power is turned off, or if the mode is changed from the RUN to
the PROG mode. (If it is necessary to hold the operation state, set system register 6. In that case, a battery

must be used.)
Note) The FPO T32 is the type with a built-in secondary battery.

When the trigger is on, the set time [n] decrements, and when the elapsed value reaches zero, timer contact

Tn (n is the timer contact number) turns on.

If the trigger turns off during operation, operation stops and the elapsed value is reset (cleared to 0).

An OT instruction can be entered immediately after a timer coil.
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Timer set time

The formula of the timer set time is [the time unit] X [set value]

The timer setting [n] must be a decimal constant from K1 to K32767.
- TMR is from 0.01 to 327.67 seconds in increments of 0.01 seconds.
- TMX is from 0.1 to 3276.7 seconds in increments of 0.1 seconds.

- TMY is from 1 to 32767 seconds in increments of 1 second.

Y
L’I Example:

When K43 is set in TMX, the set time is 0.1 x 43 = 4.3 seconds.

When K500 is set in TMR, the set time is 0.01 x 500 =5
seconds.

Precautions during programming
In order to ensure correct timer operation, the TM instruction should be executed in every scan. Be aware of
this when using instructions like INT, JP and LOOP.

When a timer instruction is combined with an ANS or POPS instruction, take care that the syntax is correct.

Timer operation
The following is an example of setting the set value with a K constant. For an explanation of operation when
an set value area (SV) is specified, see the following pages.

(1) When the mode is changed to RUN or when the power is turned on with the mode set to RUN, the
timer set value is transferred to the set value area (SV) with the same number.
(DTransfers to SV area
Set value

SV5
X0 l—[ TMX 5, K (30§ %
5 Y10

A

(2 When the timer trigger rises from off to on, the setting is transferred from the set value area (SV) to the
elapsed value area (EV) with the same number. (The same operation takes place if the mode is
changed to RUN when the trigger is on.)

(3 The value in the elapsed value area (EV) decrements every scan if the trigger stays on.

(@Transfers to EV area

SV5 EV5
X0 [ TMX 5, K 30 30 = 30
29
T5 Y10 28
— 27
(3Decrements w
.
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(49 When the value in the elapsed value area (EV) reaches zero, the timer contact (T) with same number
turns on.

SVs EV5
30 0

(®Decrement operation ends

X0 |:TMX 5, K30

T5 Y10

f

Examples of timer instruction applications

Serial connection of timer

Ladder diagram Boolean Time chart
on
ST X 0 X0 off ! L
X0 1 TMX 0, K30 TMX 1,K20 TMX 0 | i
oL 10 1™ o 0% |
T0 Y10 TMX 1 o e .
ST T o0 on 2s
T1 Y11 Y10 .
; [ ] oT Y 10 af . |
ST T 1 vi1 | |
oT Y 11

Parallel connection of timer

Ladder diagram Boolean Time chart
ST X o X0 of | !
X0 TMX 0, K 30 PSHS on .
A 1 Twx o 0 of |
[TMX 1, K20:|_ PPéPs 30 T1 o8 135 i
TO Y10 T:\(/IX 28 vio ot %] |
B ] ST T o0 on | '
B Ji or vy 1o et | !
al L ST T 1
oT Y 11
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Directly specifying a set value area number as a timer setting value
With FPO/FP-e/FPZ/FP-X/FP2/FP2SH/FP10SH with a CPU Ver. 4.4 or later with a CPU Ver. 2.7 or later, the
set value area number can be specified directly as the set value n.

X0

_| |—[Fo MV, K30, SV5 ]_ ............. ®
X1 TMX 5, SV5

_| I [ ]_ ............. ®
T5 Y10

| [ -

The above program operates as follows:
(D When trigger X0 is on the data transfer instruction FO (MV) is executed, set the K30 in SV5.
(2 When trigger X1 turns on, decrement operation begins from the set value 30.

Specify n (the number of the set value area SV) to be the same number as the timer.

Timer number Set value area number (n
Ty ' (n)

Ladder " gy 5
TMX. 5.8V. 5,
diagram: I 5/ A

N

These must be the same

Even if the value of the set value area (SV) is changed during decrement operation, the decrement operation
will continue from the value before the change. Timer operation from the new value will not begin until
decrement operation has ended or is interrupted and the trigger subsequently changes from off to on.

The set value area (SV) is normally a non-hold type which resets if the power is turned off or the mode is
changed from RUN to PROG.

If the SV value was changed while in the RUN mode, and that value is to be used as the set value, without
being reset, the next time that the power supply is turned on, or when the mode is changed from RUN to
PROG, system register 6 should be used to specify the value as a hold type.
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Timer operation when a set value area number is directly specified

(D When the trigger for a high-level instruction is on, the value is set in the set value area (SV). The
following diagram shows an example of using the high-level instruction FO(MV).

Set value
X0 e
FO MV, SV5
HHR Moo v | g
30
[ TMX 5, SV 5
_| @Transfers to SV area
Y10
1

(2 When the timer trigger rises from off to on, the setting is transferred from the set value area (SV) to the
elapsed value area (EV) with the same number. (The same operation takes place if the mode is
changed to RUN when the trigger is on.)

(® The value in the elapsed value area (EV) decrements if the trigger stays on every scan.

X0 (@Transfers to EV area
|| H{FO MV, K30, SV5 | SV EVS
30 = 30
X1 TMX 5, SV 5 29
_| |_[ L 23
Y10 @Decretr_nent :
operation !
e |
v o

(49) When the value in the elapsed value area (EV) reaches zero, the timer contact (T) with same number
turns on.

[ TMX 5, SV 5 SV5 EV5
30 0
Y1O

(@Decrement operation ends
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Examples of applying direct specification of set value area numbers

Changing set values based on specified conditions
The set value is K50 when X0 is on and K30 when X1 is on.

Ladder diagram Boolean Time chart
sy x 1 xo o[l A
X1 X0 AN X o0 . \
—I/'—' |—[F0 MV, K 50, SV 5] FO (MV) X1 g?f | | l
X0 X1 K 50 on - .
/| -LFO MV, K 30, SV 57 sV 5 X2 off , | : | ] L
_|x2 [TMX5, SV 51| /?L/ >)§ (1) s % » e W |
T5 Y30 Fo (MV) ! IR
| =5 K 30 Svs KO K50 | K30 K50
! " sV 5
ST X 2
TMX 5
SV 5
ST T 5
OT Y 30

Example of setting a set value from external digital switches
The BCD data of the digital switches connected to X0 through XF is converted and becomes the set value

Connection example Ladder diagram Boolean

R10 ST R 10
. . —{F81BIN, WX 0,SV 5] F81 (BIN)
CPU and input units R11 TMX 5, SV 5 WX 0
|—[ SV 5
ST R M
L1 T {7 I I 30 TMX 5
[ Y e e e | | L J | SV 5

0] [9]|[(4]=— Set value
2121212 of timer ST T 5
N oT Y 30

WX0
Digital switch

With the FP2SH/FP10SH, FP-X (Ver 2.0 or later), amemory area such as a dataregister DT can be specified
as the set value. Regarding the operation, refer to the operation when specifying the SV.
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Outline Decrements a preset counter.

Program example

Ladder DI Boolean
accer Liagram Address Instruction
Count number 0 ST X 0
X0_ Gount input — CT 100, 1 ST X 1
0 IA/ P - o
2 100
)|(|1/ Reset input K 10
1 il ? K 10
Elapsed value
C 100 Set value y31 5 ST C 100
|| r ]_
5 IAIL L 6 oT Y 31
Counter contact for counter no. 100
(example showing a case where
100 and subsequent numbers are
specified for counters)
Operands
Timer/ . Index
Relay Counter Register register Constant Index
Instruction WX (WY |WR | WL EV (DT |LD | FL modifier
£
e len e |en SV ey |en e ey | X (Y[ KR 0D
A: Available
Set value A|lA|A|A|A|A]|A|A ]| A |NA|NA| A [NA A NJA: Not Available

(*1) This can be used with the FP2SH/FP10SH/FP-X (V2.0 or more)/FPZ (V3.10 or more)/FPOR.
(*2) This can be used with the FP2/FP2SH/FP10SH.
(*3) This can be used with the FP2SH/FP10SH.

Explanation of example
When the leading edge of X0 is detected ten times, counter contact C100 turns on and then Y31 goes on.
The elapsed value is reset when X1 turns on.

on

xo % OQ.AQ000

——
x1 of [] 10times . |_|
c100 o ]
Y31 gpf
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Description
The counter is a decremental preset counter.

At the fall time when the reset input goes from on to off, the value of the set value area (SV) is preset in the
elapsed value area (EV).

When the reset input is on, the elapsed value is reset to 0.

When the count input changes from off to on, the set value begins to decrement, and when the elapsed value
reaches 0, the counter contact Cn (n is the counter number) turns on.

If the count input and reset input both turn on at the same time, the reset input is given priority.

If the count input rises and the reset input falls at the same time, the count input is ignored and preset is
executed.

An OT instruction can be entered immediately after a counter instruction.

Setting the counting value
The counting value can be set to a decimal constant (K constant) from KO to K32767.

Counter operation

The following are examples of specifying a K constant as the set value. For an explanation of operation when

a set value area number is specified, see following pages.

(This example shows a case in which “100” is specified for the counter.)

(D When the mode is changed to RUN or the power is turned on with the mode set to RUN, the counter
set value is transferred to the set value area (SV) with the same number.

(2 When the reset input falls, the value in the set value area (SV) is preset in the elapsed value area
(EV).

(DTransfer
X0 -CT 1004 —a_(@Preset
— —— SVA00 EV100
K 10 10
. O
—
C100 Y10
P
(3 Each time the count input X0 turns on, the value in the elapsed value area (EV) decrements.
X0 .
— —— CT 100 SV100 EV100
K 10 10 10
X1 9
— 8
C100 Y10 | ®Decrements 7

= next page
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(49) When the value in the elapsed value area (EV) reaches zero, the counter contact (C) with the same
number turns on.

X0 -
— — CT 100 SV100 EV100
K 10 10 0
X1 (@Decrement operation ends
—
C100 Y10

4

Precaution during programming
When combining a counter instruction with an AND stack instruction or pop stack instruction, take care that
the syntax is correct.

Precautions of counting input detection

In a counter instruction, the decrement takes place when the rise of the count input from off to on is
detected.

If the count input remains continuously on, since a decrement will only take place at the rise, no further
subtraction will take place.

In cases where the countinput is initially on such as when the mode is changed to RUN or the power is turned
on with the mode set to RUN, decrement operation will not take place at the first scan.

RUN
(Power: on)
Counter input | l
Operation of
instruction P
-

Not counting  Counting

When used in combination with instructions which change the order of instruction execution such as MC and
MCE or JP and LBL (see below), the operation of the instruction may change depending on the timing of
instruction execution and the count input. Exercise caution in these cases.

- MC to MCE instructions

-JP to LBL instructions

- F19 (SJP) to LBL instructions
- LOOP to LBL instructions

— CNDE instructions

- Step ladder instructions

- Subroutine instructions

Related instructions
Counter instructions also include an up/down counter instruction (F118).
An increment instruction (F35) can be used to provide the same type of function.
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Directly specifying a set value area number as a counter set value
With FPO/FP-e/FPZ/FP-X/FP2/FP2SH/FP10SH with a CPU of Ver. 4.4 or later, the set value area number
can be specified directly as the set value n.

X0

— —{Fo MV, K30, SV100 ] [ ioee @
X1 -CT 100

— 1 ... ®
X2 SV 100
C100 Y30

— | [ H

The above program operates as follows:
(1 When trigger X0 is on the data transfer instruction [FO (MV)] is executed, set the K30 in SV100.
(2) When the count input X1 turns on, decrement operation begins from the set value 30.

Specify [n] (the number of the set value area SV) to be the same number as the counter.

Display: Counter number
-CT 100
—A

SV 100

These must Set value area number (n)
be the same.

Even ifthe value in the set value area (SV) is changed during decrement operation, the decrement operation
will continue from the value before the change. Counter operation from the new value will not begin until the
counter is reset and the count input subsequently changes from off to on.
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Counter operation when a set value area humber is directly specified
(D When the trigger for a high-level instruction is on, the value is set in the set value area (SV). The
following diagram shows an example of using the high-level instruction FO (MV).

X0
FO MV, @ SV100
— ’ ] ~ [svi00
X1 r CT 100 30
—
—] sV 100 (D Transfers to SV area
X2
_| |7.
C100 Y30
= {H

(2 When the reset input is off, the value in the set value area (SV) is preset in the elapsed value area
(EV).

X1 - CT 100
_| |7 SV100 EV100
X2 SV 100 30 30
] (2 Presetting
C100 Y30
-y [ H

(3) Each time the count input X1 turns on, the value in the elapsed value area (EV) decrements.

X1 -CT 100
_| |7 SV100 EV100
X2 SV 100 30 30
_| |7 29
28 Decrements
C100 Y30 27 @
— | [ H ;

(49) When the elapsed value area (EV) reaches zero, the counter contact C with the same number turns

on.
X1 - CT 100
_| |7 SV100 EV100
X2 SV 100 30 0
_| |7 (@ Decrement operation ends
C100 Y30
_| | I
T| L
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Examples of applying direct specification of set value area numbers

Changing set values based on specified conditions
The set value is K50 when X0 is on and K30 when X1 is on.

Ladder diagram Boolean Time chart
ST/ X 1 Example when X0 turns on
X1 X0 AN X 0 on
—/ HFo MV, K50, SV 100] | Fo (MV) xo of  []
X0 X1 K 50 on :
—/H HFo Mv, K 30, SV 100] o1/ SV 100 xq off
X2 ~ T, X 0 ' 50 times
b rer 101 | AN X1 xe of IXaaRi
X3 Fo (MV) on :
- F———L sv 100 K 30 X3  off ' [
SV 100 on . '
_Cﬂoo \FKSJO_ ST X 2  Cloo of . |
! - ST X 3 I
CT 100 SV100 Ko | K50
SV 100
ST C 100
OT Y 30

Setting a set value from external digital switches
The BCD data of the digital switches connected to X0 through XF is converted and becomes the set value

Connection diagram Ladder diagram Boolean

X10 ST X 10
F81 (BIN)
CPU and input units _>|(11 L F81BIN, WX0, SV 100 ] WX o
_| li— CT 100 ST X 11
(LTI 110 X12 ST X 12
[0]|[7]|[8]|[4]| =— Set value SV 100
=l=1=1= of counter | C100 Y30 ST C 100

R | ]
Digital switch: _| [ [ ot Y 30

WX0

With the FP2SH/FP10SH, FP-X (Ver 2.0 or later), amemory area such as a dataregister DT can be specified
as the set value. Regarding the operation, refer to the operation when specifying the SV.




Basic Instructions

Outline One bit shift of 16-bit [word internal relay (WR)] data to the left.

Program example

Ladder Di Boolean
adder Diagram Address Instruction
'WR 3 T X
XO,, Data input — SRWR3, 0 S 0
o D 1 ST X
] XIL/ Shift input 2 ST X 2
5 XIZK Reset input 8 SR WR 3
I
Operands
. Index
Rela Timer/Counter |  Register : Constant | Index
Instruction v . register modifier

WX (WY |WR | WL | SV EV (DT |LD [FL | IX [ IY | K H )
D: Data area |[N/A [N/A| A |N/A| N/A | N/A |N/A|N/A|N/A|N/A | N/A | N/A | NA A

: " A:  Available
(*) This can be used only with the FP2/FP2SH/FP10SH. N/A: Not Available

Explanation of example
Ifthe X1 turns onwhen X2 is in the off state, the contents of the internal relay WR3 (internal relays R30 to R3F)
are shifted one bit to the left.

“1” is shifted in R30 if X0 is on, and “0” is shifted in R30 if X0 is off.
If the X2 turns on, the contents of WR3 are reset to 0.

xo off | | |

xi of JLILILY []
5 IS

R30 of T I_I [
R31 off I—I :

Raz2 off I—I

R33 of I_I

R34 of .|
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Description
Shifts the specified data area (WR) one bit to the left.

When the shift input turns on (rises), the contents of WR are shifted one bit to the left.

During the shift, 1 is set in the empty bit (least significant bit) if the data input is on, or 0 if the data input is off.
When shift input is turned on:

WR3 BF - 30
Bit position i5. .12({11. -8 7. -4]13.-0
Binary data 0900 1000|1000 1109

Shifts one bit
to the left.

Binarydata (0001|0001 0001 /1000 |

Data input (X0) on: set bit to 1.
Data input (X0) off: set bit to 0.

When the reset input turns on, the contents of WR are cleared.
When reset input is turned on:
|WR (Binary data)l 0 01 1 [ 010000011001
Contents of WR3 are
‘ cleared to 0.

[WR (Binary data)| 0 0 0 0 | 0 000/0000]/0000]

Precautions during programming
The SR instruction needs data input, a shift input, and a reset input.

When the reset input and the shift input are detected simultaneously, the reset input has priority.

Shift input |

Reset input | |

Data area (Rn)

A
Reset input is given priority

If the internal relay area is specified as a hold type, take care that the data in the area is not reset to “0” when
the power turns on.

When combining a shift register instruction with an ANS or POPS instruction, take care that the syntax is
correct.
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Cautions on shift input detection
With SR instructions, shift operation takes place when the off-on rise of the shift input is detected.

If the shift input remains continuously on, a shift will only take place at the rise. No further shifts will take place.

In cases where the shift input is initially on such as when the mode is changed to RUN or when the power is
turned on with the mode set to RUN, a shift operation will not take place at the first scan.

RUN

(Power: on)
Shift input | I
Operation of |_|
instruction [ I A

Does not shift Shifts

When used in combination with instructions which change the order of instruction execution such as MC and
MCE or JP and LBL (see below), the operation of the instruction may change depending on the timing of
instruction execution and the shift input.

Exercise caution in these cases.

- MC to MCE instructions

- JP to LBL instructions

- F19 (SJP) to LBL instructions
- LOOP to LBL instructions

— CNDE instruction

- Step ladder instructions

- Subroutine instructions

Related instructions
In addition to the shift register instruction, there is also a left/right shift register (F119).

The same type of operation can also be implemented using a data shift instructions (F100 to F113) or a data
rotate instructions (F120 to F123).
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Master control relay
Master control relay end

Outline Executes the program between the MC and MCE when the execution
condition turns on.
When the execution condition is off, output between the MC and MCE
is turned off.

Program example

Boolean
Ladder Diagram
adder Diagra Address Instruction
Execution Master control relay number 0 ST/ X 0
X0 condition N
0 1 MC 1 )—| 1 MC 1
X! Y31 3 ST X 1
3— | [
Y31 4 OR Y 31
|| Master 5 oT Y 31
control
X2 Y32 6 ST X 2
6 I I [ ]_ area
Y32 7 OR Y 32
| 8 oT Y 32
9 (MCE 11 ) ] 9 MCE 1
Master control relay number

Explanation of example
Executes the program from the MC1 instruction to the MCE1 instruction when the execution condition X0
turns on.

Ifthe execution condition is off, output is turned off without processing being carried out between the MC1 and
MCE1 instructions.

xo ot ] .
Execution 33 |
condition X i
Xt ot [] L [
a3t St
x2 of . 1 1
v32 of
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Description
Executes program between the MC and MCE instructions when the execution condition turns on.

When the execution condition is in the off state, the instructions operate as follows.

Instruction Condition of input and output
oT All off

KP Holds the state.

SET Holds the state.

RST Holds the state.

™ Reset

CT Holds the value.

SR Holds the value.

Differential See next page.

Other instructions | Not executed

You must be careful when using one of the instructions below, which are executed by detecting the leading
edge of execution condition such as the differential instruction.

- DF instruction

— Count input for CT instruction

- Count input for F118 (UDC) instruction

- Shift input for SR instruction

- Shift input for F119 (LRSR) instruction

- NSTP instruction

- Differential execution type high-level instruction (this instruction is specified by P and a number)
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Operation of differential instructions between MC and MCE
If a differential instruction is used between MC and MCE, the output will vary as follows depending on the
timing of the MC execution condition and the input of differential instruction.

X0
I (MC 0
X1 Y10
H(DF ) {
| (MCE 0
Time chart 1 Time chart 2
on on
X0 oft] ‘ l I X0 off] ‘ I—l
on on |
X1 off | | | | | | X1 off | | | | | |
on on
S | o M M
Y10 ﬁ Y10
Execution of previous Execution of previous
differential instruction differential instruction
The input X1 of the differential instruction has not The input X1 of the differential instruction has
changed with respect to the previous execution, there- changed from off to on with respect to the pre-
fore differential output is not obtained. vious execution, therefore differential output is

obtained.

Output will not be obtained if the same execution condition is specified for an MC instruction and a differential
instruction. If output is needed, enter the differential instruction outside of the MC to MCE instruction
sequence.

X0
— | {(MC 0)—
X0 Y10
— H(DF } [ H
{MCE 0)}—
X0 ‘

I {MC 0)—
X0 RO
— | [ H

{MCE 0)—
RO Y10
— HDF } [ H




Basic Instructions

Precautions during programming
A second MC-MCE instruction pair can be entered (nested) between an initial MC-MCE instruction pair.
(There is no limit to the number of nestings.)

X0
— | (MC 0 )—~—
X1 Y10
— | [ H
X2
— | (MC 1 )~
X3 Y11
— | [ H
X4
— | (MC 2 )—
X5 Y12
— | [ H
{ MCE 2 }—
{ MCE 1 <
{ MCE 0 <

The program cannot be executed if:
If either MC or MCE is missing
The order of the MC and MCE instructions is reversed.

( MCE 0 }—

X1 Y10

| [ H
X0

| (MC 0 )—

There are two or more master control instruction sets with the same number.

X0
— | (MC 0 )—
X1 > Duplicated use
— | (MC 0 )—
X2 Y10
— | [ H
{MCE 0 )—
(MCE 0 )—
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Outline Skips to the LBL instruction with the same number as the JP instruction.

Program example

o n Boolean
adder Diagram Address Instruction
1 ] 10 ST X 1
10— | WP Hi 11 JP 1
L Label number < : :
20 (LBLCM ):[V 20 LBL 1

Explanation of example
When the execution condition X1 turns on, the program skips from JP1 to LBLA1.

X1 Program ]
[ WP 1 ixm on _l_
" | No
Program , }execution
{LBL 1 I

Program

))
€4

Description

When the execution condition turns on, the program jumps to the label (LBL) instruction that has the same
number as the specified jump number.

The program then continues with the instructions starting from the address of the label that is the jump
destination.

The same labelis used for the JP, LOOP and F19(SJP) instructions. Any of these instructions can be used as
the starting point for the jump destination.

Two or more JP instructions with the same number can be used in a program.

X0
WP 11—

R2|0

. WP 1)
X20
— LOOP 1, DTO ] —‘

~
~

))

(LBL 1)

Two or more LBL instructions with same number cannot be specified in the same program.
If a label for the jump destination is not programmed, a syntax error will occur.
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You must be careful when using one of the instructions below, which are executed by detecting the rise of a
execution condition such as the differential instruction.

- DF (leading edge differential)

- Count input with CT (counter)

- Count input with F118 (up/down counter)

- Shift input with SR (shift register)

- Shift input with F119 (left/right shift register)

— NSTP (next step)

- Differential execution type high—level instruction (this instruction is specified by P and a number)

Precautions during programming

If the address of the LBL instruction precedes the address of the JP instruction, the scan will not terminate
and an operation bottleneck error may occur.

The JP instruction and LBL instruction cannot be used in the step ladder area (the area between SSTP and
STPE).

You cannot perform a jump from a main program to a sub program (a subroutine program or interrupt
program after the ED instruction), from a sub program to a main program, or from a sub program to
another sub program.

TM, CT, and SR instruction operation between JP and LBL instructions
When the LBL instruction is located after the JP instruction:

- TM instruction: The TM instruction is not executed. X1
If it is not executed once during a single scan f————P 1
the correct time cannot be guaranteed.

- CT instruction: Even if the count input is on, counting is not T
performed. The elapsed value is preserved. | {LBL 1

- SR instruction: Even if the shift input is on, no shift is )
The program jumps when

penformed. The contents of the specified the execution condition
register are preserved. turns on.
(LBL 1 i

When the LBL instruction is located before the JP instruction:

- TM instruction: Because the TM will run several times during
a single scan, the correct time cannot be
guaranteed.

|
- CT instruction: If the state of the count input does not change T_{X

1
during the scan, it will operate in the usual fF————WP 1 P:[
way. .
. . . The program is repeated
- SR instruction: If the state of the shift input does not change when the execution condi-
during the scan, it will operate in the usual tion turns on.

way.

= Note
With the FP2SH and FP10SH, the time can be kept accurately
even if these are executed multiple times during a single scan.
To use these together with the JP instruction, change the setting
of system register 4.
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Differential instruction operation between JP and LBL instructions

If a differential instruction is used in the area between a JP and LBL instruction, be aware that the output will
differ as shown below depending on the execution condition of the JP and the input timing of differential
instruction.

X0
I (P 1
X1 Y10
HDF ) {
| {(LBL 1
Time chart 1 Time chart 2

on
xo of 1 [ xo o] ——

on on w
X1  off | | | | | | X1 off |_| | |_:_|
on | | on : ‘

vio o M ‘ vio of M P
Previous : ; i
execution of Sln(zjet.thei:@fcuttﬁ n E;Z‘éﬂ?ﬁn of Since the execution
JP instruction condition A1 for the JP instruction  condition X1 for the

differential instruction did

differential instruction
changed from on to off
from the previous
execution, the differential
output can be obtained.

not change from the
previous execution, the
differential output cannot
be obtained.

When the execution condition for the JP instruction equals the execution condition for the differential
instruction, the leading edge (or trailing edge) of the execution condition for the differential instruction will not
be detected.
If the differential output is required, do not write the differential instruction between the JP and LBL
instructions.

X1
— P 1)
X1 Y11
— FDF/}—————— 1< Not executed.

-
—

))

—

(LBL 1)—

' Y11

X1
— o )
X1 Placed outside of the area between JP and LBL.
— P 1)

——

W

{LBL 1) —
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LOOP B

Outline Skips to the LBL instruction that has the same number as the LOOP
instruction and executes what follows, repeatedly, until the data of a

specified operand becomes “0”.

Program example

Ladder DI Boolean
adder Diagram Address Instruction
10 ST X 0
X0 1 FO (MV)
10— ——_{F0 MV, K5,DT0 ]
K 5
Label number
16 (LBL 1) br 0
A A 16 LBL 1
™ X1 Number of timers for loop T~
30— ——{ LOOP{), DT O :
T s : 30 ST X 1
Label number 31 LOOP 1
DT 0
S 16-bit area for setting number of times for loop operation
Operands
. Index
Relay Timer/Counter Register register Constant | |ndex
Instruction Wi Ty modifier
WX [WY |WR | ., SV | EV DT | 2\ | /oo | e | 1 K | H (*5)
(1) (*1) | (*2) | (*3) | (*4)
Set value [INA| A | A | A A A A|lA|A]|A A | N/A | N/A A
A: Available

(*1) This cannot be used with the FPO/FP-e.
(*2) This cannot be used with the FPO/FP-e/FPOR/FPZ/FP-X.

(*4) With the FPOR, FPZ, FP-X, FP2, FP2SH and FP10SH, this is ID.
(*5) Only FP2, FP2SH and FP10SH label numbers can be used.

)
)
(*3) With the FPOR, FPx, FP-X, FP2, FP2SH and FP10SH, this is 10 to IC.
)
)

N/A: Not Available
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Description

When the execution condition (trigger) turns on, 1 is subtracted from the contents of S and if the result is other
than 0, the program jumps to the label (LBL instruction) that has the same number as the specified number.
The program then continues with the instructions starting from the address of the label that is the loop
destination.

Setthe number of times to execute the program with the LOOP instruction. When the number of times setin S
(K constant) reaches 0, the jump will not occur even if the execution condition (trigger) turns on.

X0
— F{FomV, K5, DT 0 }—

(LBL 1)

If the value of DTO is K5, then after performing the jump 5 times,
even if X1 is set to on, the jump operation is not executed.

N -

X1
—— HLoorP1,DT0 }—

Ifthe contents of memory area specified by S is 0 from the beginning, the jump operation is not executed (itis
ignored).

A label is common for the JP instruction, the LOOP instruction and the F19 (SJP) instruction. One can be
used as the destination for all instructions as many times as required.

X0
— P 1)

R20
H—————p 1

L —
— —

W

{LBL 1}
X20 j
— ——{LooP 1, DTO H

Two or more LBL instructions with the same number cannot be specified in a program.

With the FP2, FP2SH and FP10SH, index modification of the number specified by the LOOP instruction is
possible.

If a label for the loop destination is not programmed, a syntax error will occur.

Flag conditions
O Error flag (R9007): Turns on and remains on when the specified value in the data area “S”
becomes less than “0” (when the most significant bit (bit position 15) of the
specified data area becomes “1”).

O Error flag (R9008): Turns on for an instant when the specified value in the data area becomes
less than “0” (when the most significant bit (bit position 15) of the specified
data area becomes “17).
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TM, CT, and SR instruction operation between the LOOP and LBL instructions
When the LBL instruction is located after the LOOP instruction:

- TM instruction: The TM instruction is not executed. X0
If it is not executed once during a single scan, f———-{ LOOP1,DTO
the correct time cannot be guaranteed.

- CT instruction: Even if the count input is on, counting is not T
performed. The elapsed value is preserved. | {LBL 1

- SR instruction: Even if the shift input is on, no shift is

The program jumps when

performed. . "
The contents of the specified register are the execution condition

(trigger) turns on.
preserved.

When the LBL instruction is located before the LOOP instruction:

— TM instruction: Because the timer will run several times
during a single scan, the correct time cannot
be guaranteed (see note).

|
- CT instruction: If the state of the count input does not change X

(LBL 1 )—L

0
— LOOP1,DTO]:[

during the scan, it will operate in the usual

. . way. o The program is repeated
- SR instruction: If the state of the shift input does not change when the execution condi-
during the scan, it will operate in the usual tion (trigger) turns on.
way.

= Note
With the FP2SH and FP10SH, the time can be kept accurately
even if these are executed multiple times during a single scan.
To use these together with the LOOP instruction, change the
setting of system register 4.
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Precautions during programming
When the label is written in an address before the LOOP instruction, be careful of the following points.

Be sure to have the instruction that sets the number of loop cycles before the area between the LBL and
LOOP instructions.

Set the instructions that will be repeated between LBL and LOOP so that they have the same trigger as the
LOORP instruction.

Duringrepeating, itis possible that one scan can exceed the surveillance time for operation jams and cause a
operation bottleneck error.

A\
L’I Example 1: Execute 5 times of both FO (MV) instructions when X5 is on.

X5
— —Fo mv, k5, DTO ]
(LBL 10—
-~ X5 -~

— —{Fo Mv, WR 0, DT 10 ]
[Fo MV, WR 1, DT 20 ]
[LooP 10, DTO ]

<3
N

Example 2: Send the value of DT100 to DT200 through DT219.

RO
— H Fo Mv, K20, DTO ]

[Fo MV, KO, IX ]
(LBL 10—

RO

— I Fo MV, DT100, IXDT200]
[F35 +1, IX ]
[ LOOP 10, DT O ]

The LOOP instruction and LBL instruction cannot be used in the step ladder area (the area between SSTP
and STPE).

You cannot perform a jump from a main program to a sub-program (a subroutine program or interrupt
program after the ED instruction), from a sub—program to a main program, or from a sub-program to another
sub-program.

You must be careful when using one of the instructions below, which are executed by detecting the leading
edge of execution condition (trigger) such as the differential instruction.

- DF (leading edge differential)

- Count input of CT (counter)

- Count input of F118 (up/down counter)

- Shift input of SR (shift register)

- Shift input of F119 (left/right shift register)

- NSTP (next step)

- Differential execution type high-level instruction (this instruction is specified by P and a number)
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Outline Stops execution in TEST/RUN mode.

Program example

Ladder DI Boolean
adder Diagram Address Instruction
X|0 Y30 10 ST X 0
10 [ ]
| L - 11 OT Y 30
(BRKy— 12 BRK
X1 Y31 13 ST X 1
13— | []
14 OoT Y 31
Description

The BRK instruction is effective only in the TEST/RUN mode. In the normal RUN condition, this instruction is
not executed.

In the TEST/RUN mode, program execution is temporarily stopped with the address containing this BRK
instruction.

The BRK instruction is used for checking the program by executing a part of the program.

How to use the BRK instruction

Procedure:

1. Set the INITIALIZE/TEST switch of the CPU to the TEST side.

2. Select the modes for TEST/RUN operation by using programming tool software, as follows:
- Output: DISABLE or ENABLE (select one according to your requirements)
- BRK: VALID (in the BRK instruction valid mode)
- Test mode: ConTI (in the continuous run mode)

3. Change the mode to RUN for starting TEST/RUN operation.

RO Y2F
01— [] T
X0 Y30 :
10— | L [ ]
(BRK)— . )
tops at the
X1 Y31
13_| I [ ] address 12
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4. When X0 is in the on state, the BRK instruction is executed and program execution stops.

5. Press the “F3” key while holding down the “Shift” key in the MONITOR & TEST RUN window of
the programming tool software to continue the program execution.
If a BRK instruction is executed, program execution stops.

XI1 Y31 Starts from the address 13

13— | [ ] T

—
-

~
~ —

1 .
~ . Execution

X12 l
35— ——(BRK)—

Stops at the address 35

))

6. Up to the end of the program, proceed according to the operation in steps 4 and 5 above.
If you want, change to the step operation mode, in which the program stops execution after
execution of each instruction.
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Outline Indicates the end of the ordinary program.

Program example

D Boolean
adder Diagram Address Instruction
0 ST X 0
. y R0 1 OR R
o 03 S P
_|RO 3 OoT R 0
T RO X2 Y30 7 : =
96— F—— | L] % ST R
. ) 97 AN X 2
98 oT Y 30
99 ED

Description
Indicates the end of the ordinary program.

Program area

Address o

Ordinary program

(ED )
Subroutine program

Interrupt program

Program areas are divided into an ordinary program area (main program) and “subroutine” and “interrupt
program” areas (sub—programs) using this instruction.

Enter subroutine programs and interrupt programs after the ED instruction.
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CN DE Conditional end

Outline Ends one scan of the program when the execution condition (trigger)
turns on.

Program example

Ladder DI Boolean
adder Diagram Address Instruction
0 ST X 0
1 OR Y 30
X X1 Y
| I0 f r310 2 AN/ X 1
oIV o 3 oT Y 30
Y30
a~ Execution condition (Trigger o~ . i
X3y .(,- lagen) A2 96 ST X 3
96_|I l\CNDE )—:
RO X2 Y31 97 CNDE
98— —/ {] 98 ST R 0
99 AN/ X
100 oT Y 31

Description
The CNDE instruction enables you to end one scan of the program.
When the execution condition (trigger) turns on, the program finishes and the input, output, and other such
operations are performed. When the operations are completed, the program then returns to the starting
address.
You can adjust the timing that operations are performed by performing the operations only after a required
number of program scans are completed.
The CNDE instruction cannot be performed in sub—programs such as subroutine programs or interrupt
programs. Use the CNDE instruction in the main program area only.
Two or more CNDE instructions can be used within the main program.
You must be careful when using one of the instructions below, which are executed by detecting the leading
edge of a execution condition (trigger) such as the differential instruction.

- DF (leading edge differential)

- Count input for CT (counter)

- Count input for F118 (UDC) (up/down counter)

- Shift input for SR (shift register)

— Shift input for F119 (LRSR) (left/right shift register)

— NSTP (next step)

- Differential execution type high—level instruction (this instruction is specified by P and a number)
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Program execution when the CNDE
instruction is executed (when X3 turns on).

X0 X1 Y30
— | I/l [
Y30
_|
X3

))

not executed when the CNDE
instruction is executed.

W

L. This part of the program is =

W

Y ( ED )}

Program execution during normal scanning.
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EJECT E&

Outline Adds page break for use when printing.

Program example

L oader D1 Boolean
adder Diagram Address Instruction
RO Y0
0 ST R 0
ol L]
1 oT Y 0
» (EJECT }— 2 EJECT
"1 Y1 3 ST R 1
3 {1 4 orT Y 1
Ro Y2
51— | L] . o v
6 oT Y 2

Explanation of example
Insert the EJECT instruction in the address where you want the page to break when printing out the program
you created. In the above, the page will break at address 2.

Description

When printing out the program created with the software tool, the page will break at the position where this
instruction is inserted.

As with the NOP instruction, processes in the program will not be affected.
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Start step
Next step (scan execution type)
Next step (pulse execution type)
Clear step

Outline SSTP:

Indicates the start of a step ladder process.

NSTL: Opens a step ladder process.
NSTL is executed every scan if its trigger is on.
NSTP: Opens a step ladder process.
NSTP is executed when the leading edge of its trigger is detected.
CSTP: Resets the specified process.
STPE: Indicates the end of step ladder area.
Program example
Ladder Diagram Boolean
Address Instruction
10 IXI0 (NSTP 1) 10 ST X 0
11 \
11 NSTP 1
14 (SSTP 1) 14 SSTP 1
17 [Y1]0_ 17 oT Y 10
o Xt NSTL 2] 18 ST X 1
H ' 19 NSTL 2
22 (SSTP  2)— 22 SSTP 2
X3 , 100 ST X 3
100 (CSTP 50)7 101 CsTP 50
104 (STPE  )— 104 STPE
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Description

When the NSTL instruction or the NSTP instruction is executed, the process starting with the SSTP
instruction of the specified number is started and executed.

In a step ladder program, a process is identified as being from one SSTP instruction to the next SSTP or
STPE instruction.

A
¥ Example:
(SSTP 1)
X0 Y10
— | [

X1 Process 1
— —{Fomv, DT 0,DT 100 ]

(SSTP  2)—

Operations such as the sequence control, selection branch control, parallel branch control are easily
executed.

- Sequence control
Only the necessary processes are switched and executed in order.

[Process 1 ]—-{ Process 2]—»[ Process 3]—-{ Process 4]

- Selection branch control
The processes are selected and executed according to conditions.

Process 2

Process 3

- Parallel branch merge control
Multiple processes are executed simultaneously.

Process 1 Process 4

After each process is completed, the next process is executed.
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Syntax of step ladder instruction
SSTP (start step) instruction:

This instruction indicates the start of a process n.

—————(sSTP 1

Program Process 1

SSTP
Program Process 2
SSTP 5

Program

In a step ladder program, a process n is identified as being from one SSTPn instruction to the next SSTP or
STPE instruction.

No two processes can have the same process number.
The OT instruction can be programmed at the address just after the SSTP instruction.
The SSTP instruction cannot be programmed in sub—program (subroutine or interrupt program area).

The area starting from the first SSTP instruction to the STPE instruction is referred to as the step ladder area.
The programs in this area are all controlled as processes.

Other areas are referred to as ordinary ladder areas.
Ordinary ladder area

—————(ssTP | —

~_ —

—————(SSTP n)—
——————(STPE | —

Ordinary ladder area

-
—

Step ladder area

There is a special internal relay that turns on for one scan only when a process on the step ladder starts.
(R9015: step ladder initial pulse relay.) This relay is used to perform operations for only one scan for counter
reset or other such process starts.
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NSTL (Next step, scan execution type) instruction:

NSTP (Next step, differential (pulse) execution type) instruction:

When an NSTPn or NSTLn instruction is executed, the process with the same process number “n” as the
NSTP or NSTL instruction is opened.

The execution condition (trigger) for the next step instruction means the execution condition (trigger) to start
the process.

X0
— ——(NSTP 1}—{ X0: off—=on
|

L (SSTP 1) SSTP1: Starts

~_
—_

™~ RO
— F————{(NSTL 2 R?: on
————(SSTP 2 SSTP1: Cleared

SSTP2: Starts

Declare the first process to start in the next step instruction in the ordinary ladder area.
A process can be started from the ordinary ladder area or from an already started process.

However, when you start a process with a next step instruction from within a process, the process that is
operating and contains the next step instruction is automatically cleared and the specified process starts.
Be aware that the outputs and other processes are actually turned off by the clear operation during the next
scan.

The NSTP instruction is a differential (pulse) execution type instruction, so it is executed for only one time
when the execution condition (trigger) turns on. Also, since it only detects if the execution condition (trigger)
has changed between on and off, when switched to the RUN mode or when the power supply is turned on
while in the RUN mode and the execution condition (trigger) is already on, the instruction is not executed.

RUN
(Power: on)

Shift input l l

I
L Executed

Operations
with NSTP < Not
executed
Operations
with NSTL l—l
r—Executed —>, ~— Executed

When you use the NSTP instruction with one of the following instructions that changes the order of the
execution of instructions, be aware that the operation of the instructions will differ depending on the timing of
their execution and their triggers.

- MC to MCE instructions

- JP to LBL instructions

- F19 (SJP) -LBL instructions

- LOOP to LBL instructions

- CNDE instruction

- Step ladder instructions

- Subroutine instruction

When combining the NSTP instruction with an ANS or POPS instruction, be careful that the programming is
correct.
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CSTP (clear step) instruction:

When a CSTP instruction is executed, the process “n” with the same process number “n” is cleared. This
instruction can be used to clear the final process or to clear the processes when the parallel branch merge
control is executed.

X0
— F————(NSTP 99— X1: on

X1 l
— ———(CSTP 99— Process 99: cleared

—~_ —~

———(SSTP 99)—]
———(STPE

-
—

] Process 99

A process can also be cleared from the ordinary ladder area or from a process that is already started.

= Note
With the FPZ, FP-X, FPOR, FP2, FP2SH and FP10SH, the SCLR
(Block Clear) instruction used to clear multiple processes of
specified range at one time. Refer to “SCLR” instruction.

STPE (step end) instruction:
The STPE instruction indicates the end of the step ladder area. Be sure to write this instruction at the end of
the last process. Thus, the final process of the step ladder is from SSTP to STPE.

Ordinary ladder area

———(ssTP 1)+ ——f—
———(SSTP n )
—(STPE ]

Step ladder area

F

Ordinary ladder area

] Process n

In the above situation, process n is the last process.

The STPE instruction is used only once in the main program. (This instruction cannot be programmed in
sub-program such as a subroutine program or interrupt program.)

Precautions during programming
You do not have to program processes in the order of process numbers.
In the step ladder area, you cannot use the following instructions:
—Jump instructions (JP and LBL)
- Loop instructions (LOOP and LBL)
- Master control instructions (MC and MCE)
— Subroutine instructions (SUB and RET) (*)
- Interrupt instructions (INT and IRET)
- ED instruction
- CNDE instruction
(*): The CALL instruction can be used within the step ladder area.
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When you need to clear an entire processes in step ladder program, use the master control (MC and MCE)
instructions as shown below.

A/
¥ Example: All processes are cleared when X0 becomes on.

X0
—/l————(Mc o —
——————(SSTP 1 )
———(SSTP 2)>— |Step Master control

ladder | instructions
——(SSTP 3} |area
————(STPE
———— (MCE o ——

—ED —

It is not necessary to execute processes in order of process numbers. You can execute two or more
processes at the same time.

Once you force on or off an output that is programmed in a process not yet executed, the output condition is
maintained until the process starts even if the forced on and off operation is canceled.

Step ladder operations

When the step ladder processes are programmed, program execution proceeds in the ordinary ladder area
and in the processes triggered by the next step instructions (NSTL or NSTP). Processes that have not been
triggered are ignored.

Ordinary ladder area I Executing
——(SSTP 1
Not executing process 1 . Not executing
—(SSTP 2
Executing process 2 Executing
——(SSTP 9 )
Not executing process 9 Not executing
(STPE
Ordinary ladder area E Executing
—(ED —

In the diagram, program execution occurs in the ordinary ladder areas and in process 2.

The moment the step ladder process is opened, step ladder internal pulse relay R9015 turns on for an instant
only in the first scan of the process. You can use R9015 to reset a counter or shift register used in the opened
process.
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The execution state (start/stop) for processes are stored in special data registers:

Type Special data register
FPO C10, C14, C16, C32/ DT9060 to DT9067
FP-e

FPO T32/FPOR DT90060 to DT90067
FPZ/FP-X/FP2/FP2SH/ DT90060 to DT90122
FP10SH

A/

& Example: The start-up conditions for processes No. 16 through No. 31

Bit position 15- -12(11- - 8|7 --4|3--0
Process number|31. -28(27- -24/23- -2019 - -16
DT9061/DT90061| 0| 0|0/ 0/ 0/0]0] 1] 0J0|0]0|0[0J0|O
When bit position 8 of DT9061/DT90061 is “1”, the process no. 24 is starting.

Notes on process clear

If the next step instruction is executed in an active process, that process is automatically cleared. However,
the actual clear operation does not occur until the next scan. Therefore, for one scan during the process
transition, there will be two simultaneously active processes. If you do not want them to be on at the same
time, program with an interlock circuit. If there is a possibility of processes being simultaneously on because
of hardware response delays, adapt hardware processing to take the response delay into account.

\/
¥ Example:
(SSTP 0 )
Y11 Y10
—/1 { H
X0
— fF—————(NSTP 1)
(sSTP 1)
Y10 Y11
i [ H
If the process is cleared, the instructions in that process operate as follows.
Instruction Operation status
oT All off
KP Holds the state.
SET Holds the state.
RST Holds the state.
™ Reset the elapsed value and timer contact output.
CT Holds the state at the time just before the trigger turns off.
SR Holds the state at the time just before the trigger turns off.
DF and DF/ (*) Remembers the state of execution condition (trigger).
Other instructions Not executed.

(*): Same operation as when the execution condition (trigger) for the MC instruction turns off. Refer to the
explanation of the MC and MCE instructions.
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You must be careful when using one of the instructions below, which are executed by detecting the leading
edge of execution condition (trigger) such as the differential instruction.

- DF (leading edge differential)

- Count input of CT (counter)

- Count input of F118 (UDC) (up/down counter)

- Shift input of SR (shift register)

- Shift input of F119 (LRSR) (left/right shift register)

— NSTP (next step)

- Differential execution type high—level instruction (this instruction is specified by P and a number)

Examples of step ladder instructions

(1) Sequence control of a process
This program repeats the same process until the work in a particular process is completed, then
switches to be the next process as soon as the work is completed.
Program an NSTL instruction to trigger the next process in each process. When the NSTL instruction
is executed, the next process is activated, and the currently executing process is cleared.
It is not necessary to execute in order of process number. You can also program the NSTL instruction
to trigger a previous process in response to current conditions.

Program example Process flowchart
1) When the X10 turns on, process 10 is executed.

2) When X11 turns on, process 10 is cleared and
process 11 is executed.

X10: on

—P» R50 turns on
3) When X12 turns on, process 11 is cleared and
process 12 is executed. X11: on
4) When X14 turns on, process 12 is cleared and _
P Process 11 | —P» R51 turns on
step ladder operation finishes.
X12: on
—Pp» R52 turns on
Program
%10 X14: on
— b————NSTP 10) END
(SSTP 10)—|
R50 .
A [ J | Process10 Time chart
P b——————nsTL 11— X10 of [
(8sTP 11)—-Y1 x11 99 : i
R51 - —
r on ' [
2= X12 - = | Process 11 X12 off : - I_I
b————(NSTL 12) ' '
B x14 3B - M
(ssTP 12) Y : . — — !
Executin [
552 R50 Cleared g 'ml : ' !
L . T T ’
== X14 2= | P 12 Executing !
"_| (CSTP 12 )_" rocess R51 Cleared Process 11 '
Executi
(STPE — X R52 Cffgr‘éé"g Process 12|
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(2 Selection branch control of a process
This program selects and switches to the next process according to the actions and results of a
particular process. Each process loops until its work is completed.

Program two or more NSTL instructions to trigger the next process in a process. Depending on the
execution conditions, the next process is selected, triggered and program execution is transferred.

Program example Process flowchart
1) When X100 turns on, process 100 is executed.

2) When X101 turns on in process 100, process
101 is executed. Or when X102 turns on in
process 100, process 102 is executed.

3) When X103 turns on in process 101, process
101 is cleared and process 200 is executed.
When X104 turns on in process 102, process
102 is cleared and process 200 is executed.

4) When X200 turns on, process 200 is cleared
and step ladder operation finishes.

X100: on

Process 100

R150 turns on.

X101: on

Process 101—P»R151

turns on.
X103: on

X102: on
Process 102

X104: on

R152
turns on.

Process 200

R153 turns on.

X200: on
END
Program Time chart
When X101 turns on
X100 on
— b——————(NSTP 100)— X100 gt ]
- (SSTP 100)——— o :
R150 X101 97 ! O
__________ 1. '
SXT01 = e ! '
: |—(NST|— 101 )}— : Process 100 X102 off : :
102 on
: _>T NSTL 102)—| ' X103 off : : []
B (sstP 101 {1 ' '
figt | xi04 34 B
r ' '
~ L on ! X !
A:X103 ~= | Process 101 X200 off : : D
Executin ! '
— p———————(NSTL 200 )} R150 Gleared 9 Process 100 : '
SSTP 102)— —4— Executing I ! I
'1152 R151 Cleared Process 101 :
L . ]
= IS Executing ! X
_>|(104 Process 102 R152 Cleared : X
(NSTL 200 )}— Executin
[¢] |—|
- (SSTP 200)-Y_ R153 Cleared Process 200
R153
r
N\ - 7L | Process 200
|~ X200 B
— p———————(CSTP 200 )
- (sTPE |- Y
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(3 Parallel branch merge control of a process
This program triggers multiple processes simultaneously. After each of the branch processes has
completed its work, they merge again before transferring execution to the next process.
Program multiple NSTL instructions for one trigger in a process.
To merge processes, include a flag indicating the state of the other processes in the transfer condition
for the next process.
When they merge and execute the next process, clear all uncleared processes at the same time.

Program example Process flowchart
1) When X0 turns on, process 0 is executed.
2) When X10 turns on, process 0 is cleared and — X0: on
process 10 and process 20 are executed Process 0 R20 turns on.

simultaneously (Parallel branch control).

3) When X11 turns on, process 10 is cleared and
process 11 is executed.

4) When X30 turns on, process 11 and process 20 R21 R22
are cleared and process 30 is activated. (Merge turns on. L“r:”s

X11:on

control)
O Clear process 20 with the clear instruction.
0 Clear process 11 and execute process 30.

5) When X31 turns on, process 30 is cleared and

R23
turns on.

initial process 0 is executed again. A X30: on
R24 turns on.
X31: 0on
Program ]
X0 Time chart
— b——————(NSTP 0)— X0 38 []
- (SSTP 0} :
R20 X10 Sh C [
(x0T - - - T T T JE_]::-" X11 on : :
! “_| NSTL 10 )_*‘ : Process 0 off : : !_|
' :N TL 2 :
L STL 20)4 X30 Sf vt . i
(SSTP 10 ——}— . . ; T
1
g x31 gf o M
- Process 10 Executing L ! ! '
= X1 = R20 , !
_| NSTL 11 }—] Cleared . 1. ) : . Process 0
i rocess 0!
(ssTP 20) |- Y R21 Executing 7 :
R22 |
[ Roo Executing Process 10, (; !
R100 Process 20 Cleared Pr(?cess 2|
[ Executing ' '
Iy - = R23 Cleared 4 !
(SSTP 1) ——f- Executin Process 11 I
R23 R24 Gioared [Process 3]
= X30 R100 - 2~ | Process 11
i }—:NSTL 30
CSTP 20 }—
(SSTP 30 ———
R24
{
L x31 L Process 30
—| —————NSTL 0)—
(STPE {1
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SC LR Clear multiple processes

Outline Reset multiple processes specified by n1 and n2.

Program example

Ladder DI Boolean

adder Diagram Address Instruction
0 ST X 0
X0 1 NSTL 0

| ({ )
NSTL 0
o | \ 4 SSTP 0
(

X1 (sstP 0 ) 8 ST X 1

sH | (NSTL 1 )— 9 NSTL :
(nsL 2 )— 12 NSTL

15 NSTL

—nsT 3 )— 18 SSTP 1

w N

(
(ssTP 1) 21 oT Y 10
Yio

21 [

L —~L_ 100 ST X F
101 SCLR

100 | [ SCLRK1, K3 | . 1

106 { sTPE — K s
106 STPE

Explanation of example
When input XF goes on, processes in operation from 1 through 3 are cleared.

—— X0

| Process 0 |

——xi

[Process 1| | Process 2| [ Process 3|

—— XF

END

Description
When an SCLR instruction is executed, all processes in operation from process n1 through process n2 are
cleared.

Precautions during programming
Set so that n1 is greater than or equal to n2 (n1 = n2).

The SCLR instruction can be executed from both normal ladder areas and operating processes.
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CALL Subroutine call

Subroutine entry

R ET Subroutine return

Outline CALL: Executes the specified subroutine program.

SUB: Indicates the start of the subroutine program.
RET: Indicates the end of the subroutine program.

Program example

Ladder Di Boolean
Sk Address Instruction
10 ST X 0
X0 -
10 '} (CALL 1) 11 CALL 1
= Subroutine program number ~ :
20 (ED )— :
20 ED
21 (SUB 1y 21 suB 1
~ 2‘::| Subroutine :
30 (RET H :
30 RET

Description
When the execution condition (trigger) turns on, the CALL instruction is executed and the subroutine
program of the specified number is executed starting with the SUB instruction.
When the subroutine reaches the RET instruction, the program returns to the address after the CALL
instruction of the main program and the execution of the main program resumes.

X0  Main program I®
— F———CALL n)— -

Main program !
(ED -
(SUB  n)—

Subroutine program

(RET ) -

When CALLRn is executed, the program is executed in the order (), @), (3 shown above.

Subroutine Program Syntax

The subroutine program n is the program from the SUBn instruction to the RET instruction. Always place the
address (subroutine) after the ED instruction.

The CALL instruction can be programmed in the main program area, interrupt program area, or subroutine
program area.

Two or more CALL instructions with the same program number can be specified in a program.
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Nesting of subroutines is possible until the 5th nesting.
SUBO (Stage 2)

CALL1 SUB 1 (Stage 3)
RET ‘L){ CALL2 SUB 2 (Stage 4)
RET ‘L{ CALL4 SUB 4

Called up from inside of the subroutine.

5th nesting example

Flag conditions
O Error flag (R9007):  Turns on and stays on when performing five nestings and executing the
CALL instruction for the subroutine of the 5th nesting.

O Error flag (R9008): Turns on for an instant when performing five nestings and executing the
CALL instruction for the subroutine of the 5th nesting.
Precautions during programming
In the interrupt program, a subroutine program cannot be used.

— e (NT 12

~_
—~—

—{(5UB 21 )}
} Subroutine
————(RE". ]

— —(RET =

In the subroutine program, an interrupt program cannot be used.

"]: —(SUB 21 —l

| Interrupy ;:rogram Subroutine

—————(IRET

—— —(RET

For the FPO/FP-e, subroutine program cannot be written inside another subroutine program.
] ’

————(SUB  0.)—

~L_

—f{suB 2 Subroutine program
Subroutine
program

————(RET )
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For the FP2/FP2SH/FP10SH, subroutine programs may be constructed with multiple entrances and only
one exit.

————(SUB 11 }—{ <—— CALLM
—————(SUB 12 )—
————(SUB 13}~ =<—— CALL13
————(SUB 14 )—
——— (RET ]

® @ el

When “CALL 11” is executed, (1) to () are executed.
When “CALL 13” is executed, 3) and (4) are executed.

You must be careful when you use, in a subroutine, one of the instructions below that is executed by detecting
the leading of execution condition (trigger) such as the differential instruction.

- DF (leading edge differential)

— Count input of CT (counter)

- Count input of F118 (up/down counter)

- Shift input of SR (shift register)

- Shift input of F119 (left/right shift register)

— NSTP (next step)

- Differential execution type high-level instruction (this instruction is specified by P and a number)

When the CALL instruction execution condition (trigger) is off

If the execution condition (trigger) for the CALL instruction is in the off state, the subroutine program is not
executed. (This is the same for CALL instructions within master controls or step ladders.) When the
execution condition (trigger) for the CALL instruction is in the off state, the instructions in the subroutine
operate as follows.

Instruction Operation status

oT Holds the state.

KP Holds the state.

SET Holds the state.

RST Holds the state.

™ Does not perform any timing. If timing is not performed once per scan, the correct
time cannot be guaranteed.

CT Holds the elapsed value.

SR Holds the elapsed value.

DF and DF/ Same as when a differential instruction is used between MC and MCE instructions.

See page 2-57.

Other instructions Not executed.




Basic Instructions

FC AL Output off type subroutine call

Outline Executes the specified subroutine. When returning to the main
program, all outputs in the subroutine program are set to off.

Program example

Ladder Di Boolean
adder Dlagram Address Instruction
X0
- 10 ST X 0
| / ’ \
10 FCAL ' 1 )—
— | ' s 11 FCAL 1
iyt Subroutine program number iyt .
20 ( ED ) 20 ED
21 SuUB 1
o1 (SUB A ) 23 ST X 20
M 24 oT Y 10
X20 Y10
| [
_| | L ]_
L L 30 RET Y 10
—~— N—
30 ( RET —
Description

Operation and syntax are the same as normal subroutine call instructions. However, the following points are
different.

If the trigger for the CALL instruction is in the off state, the subroutine program is not executed. When the
trigger for the CALL instruction is in the off state, the instructions in the subroutine program operate as
follows.

Instruction Operation status

oT All off (differs from a normal subroutine instruction)

KP Holds the state.

SET Holds the state.

RST Holds the state.

™ Resets (differs from a normal subroutine instruction)

CT Holds the state at the time just before the trigger turns off.

SR Holds the state at the time just before the trigger turns off.

DF and DF/ Same operation as when the execution condition (trigger) for the MC instruction
turns off. Refer to the explanation of the MC and MCE instructions.

Other instructions Not executed.
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Precautions during programming
Like a CALL instruction, up to five nesting levels are possible. However, it will not be possible to use certain
MC numbers depending on the number of nesting levels as shown below.

Calls from other than subroutines MC255
2nd MC255 to 254
3rd MC255 to 253
4th MC255 to 252
5th MC255 to 251




FPO/FPOR/FP-e/FPZ/FP-X Basic Instructions

Availability

Interrupt
FPO/FPOR/FP-e¢/
IRET Interrupt return FPEFP_X e

Outline INT: Indicates the start of the interrupt program.
IRET: Indicates the end of the interrupt program.

Program example

PR Boolean
r ram
adder Diagra Address Instruction
2
20 (ED 0 ED
21 (INT 0) 21 INT 0
=~ Interrupt program number : :
26 (IRET )—T 26 IRET

Description

When an interrupt is input, the interrupt program of the number specified is executed starting from the INT
instruction.

When the interrupt program reaches the IRET instruction, the program returns to the address where the
interrupt occurred and the main program resumes.

Main program !
— (ED — !
—INT n

Interrupt ® !
program n ‘

—  (IRET —

X0 | i
— —(pF >IcTL, s1, s2H ®i nterupting
§

When the interrupt occurs, the program is executed in the order (1)<(2)-(3) shown above.
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Syntax of interrupt program

An interrupt program n is the program between the INTn instruction and the IRET instruction. The interrupt

program must always be placed after the ED instruction.

The number of the interrupt program is decided by the type of the interrupt.

Interrupt Interrupt input
Program No. FPO/FP-e FP>/FPOR FP-X Ry FP-X Tr
INTO X0 X0 X0 X0
INT1 X1 X1 X1 X1
INT2 X2 X2 X2 X2
INT3 X3 X3 X3 X3
INT4 X4 X4 X4 X4
INT5 X5 X5 X5 X5
INT6 — X6 X6 X6
INT7 — X7 X7 X7
INT8 — — X100 —
INT9 — — X101 —
INT10 — — X102 —
INT11 — — X200 —
INT12 — — X201 —
INT13 — — X202 —
INT24 Periodical interrupt
Interrupt High-speed counter-initiated interrupt
Program No. [ Fpg/Fp_e FPOR FPx FP-X Ry FP-X Tr
INTO ch0 ch0 ch0 ch0 ch0
INT1 ch1 ch1 ch1 ch1 ch1
INT2 — — — ch2 ch2
INT3 ch2 ch2 ch2 ch3 ch3
INT4 ch3 ch3 ch3 ch4 ch4
INTS — — — ch5 ch5
INT6 — ch4 — ché ch6
INT7 — ch5 — ch7 ch7
INT8 — PLS-ch0 — ch8 —
INT9 — PLS-ch1 — ch9 —
INT10 — PLS-ch2 — — —
INT11 — PLS-ch3 — chA —
INT12 — — — chB —
INT13 — — — — —

Note) When using the high-speed counter-initiated interrupt program, the counting performance
of the high-speed counter may be decrement at the moment of the start-up of the interrupt

program.

Note) Only for the PLS-ch* of FPOR, it is the target value match interrupt of pulse output.
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Before inputting an interrupt program
(D Declare the contact point to be used as the interrupt input (trigger).
Select the contact point to be used as the interrupt input (trigger) and indicate it at system register 403.

= Notes

e If the high-speed counter/pulse catch is set, that contact
cannot be used as the interrupt input (trigger).

e For the high speed counter-initiated interrupts and periodical
interrupts, it is not necessary to indicate the input (trigger)
contact.

(2 Enable the execution of interrupt programs.
The default conditions are set with interrupt programs disabled. Enable the execution of interrupt
programs with the ICTL instruction.

Precaution when rewriting in RUN mode (for FPO/FPOR/FP-e/FPZ/FP-X)
Ifthe program is rewritten in the RUN mode, execution will be inhibited for all interrupt programs, and will have
to be enabled again after the rewriting has been completed in the RUN mode.

Use the R9034 (rewriting done flag in RUN) to enable the interrupt programs again automatically using the
ladder program. The R9034 is a special relay that turns on for only | scan after the completion of the rewriting
in the RUN mode.

Interrupt program execution
There are three types of interrupt.
(D Interrupt from the input contact
The interrupt occurs when the input specified at system register 403.
(2 High-speed counter-initiated interrupt

When executing the high-speed counter instruction, the interrupt occurs when the high-speed
counter elapsed value equals the set target value.

(3 Periodical interrupt (INT24)
The interrupt occurs in fixed time intervals. Set the time interval with the ICTL instruction.

When the interrupt occurs, the interrupt program with the corresponding number is executed.

Main program IExecutionl | Execution
INT program |‘ Executionl

Interrupt input 58 r|

If interrupts are disabled, an interrupt will occur only at the point when interrupts are enabled with the ICTL
instruction.

Main program _ Execution |

INT program Execution

Interrupt input A ‘
Enabled
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When another interrupt program is being executed, an interrupt will occur after the current program is
completed.

Main program | 2‘/ Execution
INT1program [ Execution |

INT2 program Execution

INT2 input on £

Precautions during programming for all types

If either the INT instruction or IRET instruction is missing, a syntax error will result.

When an interrupt is issued, the operation memory corresponding to the interrupt input contact does not
undergo I/O refreshing. Therefore, contacts other than the interrupt input contact, such as the constantly—on
relay R9010, should be specified by the input conditions in the interrupt program.

(INT 5>
[~ Specify R9010 or other
»5 contact instead of X5.

| —{F0 MV, K10, DT100  }—
(IRET

A subroutine program cannot be used in an interrupt program.

— ———(INT 15—
—{SUB 11 )}—
} Subroutine

————(RE| b

——— (IRET /'

An interrupt program cannot be used in a subroutine program.

Subroutine

Interrupt program cannot be programmed into another interrupt program.

— ——(NT 07—

—AINT 1

————(IRET “)—
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Control when more than one interrupt occurs simultaneously.

When more than one interrupt occurs simultaneously, the interrupt program with the smaller number is
executed first. The other interrupt programs are then placed in the execution waiting state. After the first
interrupt program is completed, the other programs will be executed in order from the smallest number to the

greatest.

A

¥ Example:

Main program _l |_
INT1 program [ | :

A ‘ |
INT2 program [ I :
INT3 program I |

INT1input o0 A"
INT2input o0 A7

INT3input 23 4]

When more than one interrupt occurs while a interrupt program is being executed, the other programs will be
executed in order from the smallest number to the greatest after the program currently being executed is

finished.

A
L’I Example:

Main program — | [ ] [~
INT1 program : — I I ‘

INT2 program

A

INT3 program —,_‘__
! A
INT4 program | | J

INT1input ~ on £
INT2input ~ °n £
INT3 input on A

INT4input 38 4]

During execution of the INT3 program in the example above,
the INT2 input occurred before INT1. But, after INT3 program is
done, the INT1 program is executed first and then INT2 is
executed.
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Interrupt program execution waiting state and clearing

When multiple interrupt programs occur simultaneously or new interrupt programs occur during the
execution of another interrupt program, the interrupt programs of lower preference are placed in the
execution waiting state. They are then executed in order of preference when the other interrupt programs are
completed.

A

¥ Example:
Main program | [~

INT1 program | l ‘
INT2 program T |_‘_
INT1 input 93 h }

INT2 input gt ﬂJ

Execution waiting state

If placed in the execution waiting state, there is a time difference between the time of when the interrupt
occurs and when the interrupt program is actually executed. If you do not want to execute the interrupt
program placed in the execution waiting state because of this, it can be cleared with the ICTL instruction. An
interrupt program that is cleared will not be executed.

A/
¥ Example:
( ICTL (INT2 clear) execution

Main program |

INT1 program _'—‘__

INT2 program
INT1 input  Sf

INT2input 3% 17 KM

1

j—*»

When the execution of interrupt programs is disabled with the ICTL instruction, interrupts that occur are still
placed in the execution waiting state. When the execution is enabled with the ICTL instruction, the waiting
interrupt programs will then be executed. Programs in the execution waiting state can be cleared with the
ICTL instruction.
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Availability
FP2/FP2SH/FP10SH
IRET Interrupt return
Outline INT: Indicates the start of the interrupt program.
IRET: Indicates the end of the interrupt program.
Program example
Ladder DI Boolean
adder Diagram Address Instruction
20 (ED 20 ED
29 (lNT ,Q,) 21 INT 0
=~ Interrupt program number : :
26 (IRET >—A[ 26 IRET

Description
When an interrupt is input, the interrupt program of the number specified is executed starting from the INT
instruction.

When the interrupt program reaches the IRET instruction, the program returns to the address where the
interrupt occurred and the main program resumes.

Main program !
— (ED — !
—INT n

Interrupt ® !
program n ‘

—  (IRET —

X0 | i
— —(pF >IcTL, s1, s2H ®i nterupting
§

When the interrupt occurs, the program is executed in the order (1)<(2)-(3) shown above.
In the default mode, all interrupt programs are disabled and cannot be executed. The ICTL instruction should
be used to enable execution of an interrupt program.

Syntax of interrupt program
An interrupt program n (n: 0 to 24) is the program between the INTn instruction and the IRET instruction. The
interrupt program must always be placed after the ED instruction. Up to 25 programs can be written.

The number of the interrupt program is decided by the type of the interrupt.
INTO to INT15: Interrupts from the interrupt unit

INT16 to INT23: Interrupts from an intelligent unit that issues interrupts
INT24: Periodic interrupt
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Interrupt program execution

There are three types of interrupt.

(D Interrupts from a interrupt unit (corresponding to INTO to INT15)

Interrupts are issued in response to the rise or fall of the interrupt unit input (whether rising or falling is
specified on the unit side).

(2 Interrupts from an intelligent unit that issues interrupts (corresponding to INT16 to INT23)
Interrupts are issued in response to the operation status of an intelligent unit with an interrupt issuing
function.

(3@ Periodical interrupt (INT24)

The interrupt occurs in fixed time intervals. Set the time interval with the ICTL instruction.

When the interrupt occurs, the interrupt program with the corresponding number is executed.

Main program |Execution| | Execution
INT program | Executionl

Interrupt input 33 £

If interrupts are disabled, an interrupt will occur only at the point when interrupts are enabled with the ICTL
instruction.

Main program | Execution |

Execution

INT program

Interrupt input 3 A ‘
Enabled

When another interrupt program is being executed, an interrupt will occur after the current program is
completed.

Main program | 2‘/ Execution
INT1program [ Execution |

INT2 program [Execution

Interrupt 2 input S8 £
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Precautions during programming for all types

If either the INT instruction or IRET instruction is missing, a syntax error will result.

When an interrupt is issued, the operation memory corresponding to the interrupt input contact does not
undergo I/O refreshing. Therefore, contacts other than the interrupt input contact, such as the constantly—on
relay R9010, should be specified by the input conditions in the interrupt program.

(INT 51
[~ Specify R9010 or other
»5 contact instead of X5.

| —{F0 MV, K10, DT100  }—
(IRET

A subroutine program cannot be used in an interrupt program.

——(NT 10

—

—{SUB 21 )—

>3 -
—~ —

} Subroutine
——————(RET —

———— (IRET > —

An interrupt program cannot be used in a subroutine program.

,
! .
| Interrur “ orogram Subroutine
|
|
|

| —(IRET

Interrupt programs with multiple entrances and one exit can be written.

AY
L’I Example:

When the interrupt of the interrupt program 11 is issued, (1) to
(3)are executed. When the interrupt of No. 13 is issued, (3) is
executed.

—@( INT 1)}~ <—— Interrupt 11 is issued

————— (INT  12)—
®

+——{INT 13— <<—— Interrupt 13 is issued
®

——(RET )}
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Control when more than one interrupt occurs simultaneously.

When more than one interrupt occurs simultaneously, the interrupt program with the smaller number is
executed first. The other interrupt programs are then placed in the execution waiting state. After the first
interrupt program is completed, the other programs will be executed in order from the smallest number to the
greatest.

\
& Example:
Main program _l |_
INT1 program [ | :
A ' |
INT2 program _,_‘—:

INT3 program I_‘—
INT1 input on A7
INT2input o7 A7

INT3input 23 4]

When more than one interrupt occurs while a interrupt program is being executed, the other programs will be
executed in order from the smallest number to the greatest after the program currently being executed is
finished.

A
L’I Example:

Main program — | [ ] [~
INT1 program : — I I ‘

INT2 program

A

INT3 program —,_‘__
! A
INT4 program | | J

INT1input ~ on £
INT2input ~ °n £
INT3 input on A

INT4input 38 4]

During execution of the INT3 program in the example above,
the INT2 input occurred before INT1. But, after INT3 program is
done, the INT1 program is executed first and then INT2 is
executed.
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Interrupt program execution waiting state and clearing

When multiple interrupt programs occur simultaneously or new interrupt programs occur during the
execution of another interrupt program, the interrupt programs of lower preference are placed in the
execution waiting state. They are then executed in order of preference when the other interrupt programs are
completed.

A

¥ Example:
Main program | [~

INT1 program | l ‘
INT2 program T |_‘_
INT1 input 93 h }

INT2 input ~ Sf ﬂJ

. ‘ e
Execution waiting state

If placed in the execution waiting state, there is a time difference between the time of when the interrupt
occurs and when the interrupt program is actually executed. If you do not want to execute the interrupt
program placed in the execution waiting state because of this, it can be cleared with the ICTL instruction. An
interrupt program that is cleared will not be executed.

A/
¥ Example:
( ICTL (INT2 clear) execution

Main program |

INT1 program _'—‘__
INT2 program T : I
INT1 input  Sf £ A

INT2input 3% 17 KM

When the execution of interrupt programs is disabled with the ICTL instruction, interrupts that occur are still
placed in the execution waiting state. When the execution is enabled with the ICTL instruction, the waiting
interrupt programs will then be executed. Programs in the execution waiting state can be cleared with the
ICTL instruction.
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Availability

I CT L Interrupt control FPO/FP}eF{E;WP_X/

Outline Performs the interrupt enable or disable and the interrupt clear.
Program example

Ladder Di Boolean
adder Diagram Address Instruction
0 ST X 10
X10 1 DF
DF
0 —(DF — ICTL, HO, H1J 5 IoTL
S1  S2 H 0
H 1
S1 16-bit equivalent constant or 16-bit area for interrupt control data setting
S2 16-bit equivalent constant or 16-bit area for interrupt condition setting
Operands
Relay Timer/Counter Register r;g?:,:;r Constant | |ndex
Operand modifier

WX (WY |WR (WL | SV EV | DT | LD | FL | IX Y | K | H
S1 AlA|ALA A A A A A A A A|A A
S2 A|lA|A|A A A A A A A A A|A A

Lo A: Available
Description

When the ICTL instruction is executed, the interrupt program enable/disable and interrupt clear are set
according to the settings in S1 and S2.

Be suretouseICTL instructions so that they are executed once at the leading edge of the execution condition
(trigger) using the DF instruction.

Two or more ICTL instructions can have the same execution condition (trigger).

= Note
Before executing an interrupt program, be sure to execute the
ICTL instruction and enable the execution of the interrupt
program.
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Precaution if rewriting during a RUN operation (for FPO/FPOR/FP-e/FPX)

If rewriting is done during a RUN operation while the interrupt function is being used, execution of the interrupt
function is inhibited. The ICTL instruction has to be used once again to enable the interrupt program to be
executed.

L‘I Example: A periodic interrupt is set every 10 ms when the operation is

begun. (After rewriting during a RUN operation, interrupts are
enabled again.)
R9013

1 !CTL, H2, Ki ] Executes INT24 every 10 ms.
R9034

|_

Input examples

Y . - .
L'I Example 1: Setting a periodical interrupt every 10ms from the start of
operations

R9013
HicTL, He, Ki ] Executes INT24 every 10ms

The R9013 (initial pulse relay) turns on only for the first scan
after operations begin.

A
L‘I Example 2: Enable INTO through INT3 when XO rises.

X0
FbF X icTL, Ho, HF] X0: Enables INTO to INT3 when on

Y .
b’l Example 3: Clear interrupts other than INTO after the INTO program is

completed.

{(INT 0 )

RO Interrupts other than INTO are
=/ ICTL, H100, H1 ] cleared when the program of
INTO is finished
(IRET M
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Specifying control data

S1: Specifying the control functions and interrupt types

Bit position| 15 - -12/11 - - 8|7 - +4[3 - -0
S1

| S

Interrupt type selection
HOO: INT 0 to INT 7
HO2: INT 24 (10ms units)
HO3: INT 24 (0.5ms units)

Selection of control function
HOO: Interrupt “enabled/disabled” control
HO1: Interrupt trigger reset control

Set S1 = HO to specify enable or disable for the execution of INTO through INT7.
Set S1 = H100 to clear interrupts INTO through INT7.

Set S1 = H2 (for units of 10ms) to set the time interval for INT24.
Set S1 = H3 (for units of 0.5ms) to set the time interval for INT24.

Precautions during programming
The inputs that can be actually used as an interrupt input are different depending on the models. (Refer to the
table below.)

Interrupt Interrupt input
Program No. FPO/FP-e FP>/FPOR FP-X Ry FP-X Tr

INTO X0 X0 X0 X0
INT1 X1 X1 X1 X1
INT2 X2 X2 X2 X2
INT3 X3 X3 X3 X3
INT4 X4 X4 X4 X4
INTS X5 X5 X5 X5
INT6 — X6 X6 X6
INT7 — X7 X7 X7
INT8 — — X100 s
INT9 — — X101 —
INT10 — — X102 —
INT11 — — X200 —
INT12 — — X201 —
INT13 — — X202 —
INT24 Periodical interrupt

Note) When using the high—speed counter-initiated interrupt program, the counting performance
of the high-speed counter may be decrement at the moment of the start-up of the interrupt
program.
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S2: Specifying the control of interrupts
(D Enabling or disabling interrupt programs (when S1 = HO or S1 = H1).

Set the control data in the bit corresponding to the number of the interrupt program that you want to control.
Set the bit corresponding to the number of the program you want to enable to “1.” (INT program disabled.)
Set the bit corresponding to the number of the program you want to disable to “0.” (INT program enabled.)

AY
L’I Example: When specified so that the interrupt programs INT1 and INT2 are
enabled, and INTO and INT3 to 13 are inhibited

Bit position|{5 - -12/11 - - 8|7 - - 43 - - 0
INT program}, 14 1312111098 (7 6 5 4[3 2 1 0
number
S2 (Enabled
disabled)

0o0o00|00OOG(0OOOO|0OT10O

(2 Clearing interrupt programs (when S1 = H100 or S1 = H101)

Set the control data in the bit corresponding to the number of the interrupt program that you want to control.
Set the bit corresponding to the number of the program you want to clear to “0.” (INT program disabled.)
Set the bit corresponding to the number of the program you want to not clear to “1.” (INT program enabled.)

Y - .
L'I Example: When specified so that the interrupt programs INTO to INT2 are
cleared, and INT3 to INT13 are not cleared

Bit position|{5 - 12|11 - - 8|7 - - 43 - - 0
INT program} 14 1312111098 (7 6 5 4[3 2 1 0
number
S2 (Enabled|
disabled)

0000(000O0(1111{1000

(® Specifying periodical interrupt (when S1 = H2)
Specify the setting with decimal number. The time interval = value of S2 x 10 (ms).

Bit position (15 - 12|11 - - 87 - - 43 - - 0
s2

KO to K3000

Time interval setting: K1 to K8000 (10ms to 30s)
INT24 disabled: KO

(@ Specifying periodical interrupt programs (when S1 = H3)
The time interval = value of S2 x 0.5 (ms).

Bit position (15 - 12|11 - - 8(7 - - 43 - - 0
s2

KO to K3000

Time interval setting: K1 to K000 (0.5ms to 1.5s)
INT24 disabled: KO
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Example of enabling the execution of interrupt programs
A
L‘I Example:

FF XicTL, Ho, H21 ]

St

S2
S1: HO000
Specifies enabling or disabling of interrupt programs that
correspond to interrupts at specified input contact or to target
value match interrupts.
S2: H0021

Enable INTO and INT5 (set bits 0 and 5 to “1”) and disable all
others.

Bit position|15 - -12(11 - - 8|7 - - 4[3 - -0
s2 0000(0000{0010(000 1
INTNo. 1312111098 76543210

r

Input contact
X0| (INTO)
X1| (INT1)
X2| (INT2)
X3| (INT3)
X4| (INT4)
X5| (INT5)
X6| (INT6)
X7| (INT?7)
X8| (INT8)
X9| (INT9)
X10| (INT10)
X11| (INT11)
X12| (INT12)
X13| (INT13)

Set the bits to “1” that correspond to the interrupts to be
enabled.

When this ICTL instruction is executed, interrupt programs No.
0 and No. 5 will be executed when their corresponding
interrupt inputs occur.
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— ICTL instruction

Main program  Execution | ~_1

Execution
INTO program [ Execution]
INT5 program T [ A\
. on J Execution
INTO input off [ ] ‘
] \
INTS input ~ Of ‘ M
Condition Disabled | Enabled

How to start the interrupt program when executing the high-speed counter match
ON/match OFF instruction.
(D Set the counter by the system register. (It is not necessary to set the external interrupt.)

(2 Describe the interrupt program on the program. The high-speed counter corresponds to the interrupt
program as below.

Interrupt High-speed counter-initiated interrupt
Program No. FPO/FP-e FPZ/FPOR FP-X Ry FP-X Tr

INTO ch0 chO ch0 cho
INTH ch1 ch1 ch1 ch1
INT2 — — ch2 ch2
INT3 ch2 ch2 ch3 ch3
INT4 ch3 ch3 ch4 ch4
INTS — — ch5 ch5
INT6 — — ch6 ch6
INT7 — — ch7 ch7
INT8 — — ch8

INT9 — — ch9

INT10 — — —

INT11 — — chA s
INT12 — — chB s
INT13 — — — —

(3 Enable the setting by the ICTLinstruction.
Enable ICTL, HO, H9 -INTO and INT7.

(@) Start the match ON/match OFF instruction.
(® The program is executed when the conditions for the match ON/match OFF instruction are met.

Example for clearing interrupt programs

AY
L’I Example:

FF X{icTL, Hi00, HFE ]

S1
S2

S1: H100
Clears interrupts from specified input contact or target value
match interrupts.

2-107




Basic Instructions
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S2: HFE

Clears interrupt INTO (bit 0 is “0”) and does not clear the other
interrupts.

For the relationship between the set value and the interrupt
input contact, refer to page 2 - 106.

Even though the INTO interrupt input occurred, when the
interrupt program is disabled, the ICTL instruction can still be
used to clear the INTO interrupt.

r ICTL instruction

Main program Execution I l \

Execution

INTO program

INT1 program : 1 \ I

INTO input o ] jCIear Execution
INT1input  off [

Condition Disabled | Enabled

Since INTO is cleared, the INTO program will not be executed
even after execution is enabled. Since INT1 is not cleared, the
INT1 program will be executed after execution is enabled.

Example for setting periodical interrupt

A
L’I Example:

FHF HIcTL, H2, Ki500 ]

St
So———

[S1]: HO002

Specifies periodical interrupt

[S2]: K1500

Specifies the time interval for the periodical interrupt. With

K1500, the time interval is K1500 x 10ms = 15000ms (15s)

After this ICTL instruction is executed, the periodical interrupt
will occur every 15 seconds. At these times, the INT24
interrupt program will be executed.

ICTL instruction

Execution

Main program Execution, Executionl_' 4 | l
INT24 program j '_' '_‘_

15s 15s
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To stop the periodical interrupt program, execute the following
program.

|—H—(DF HictL, He, kKo ]
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Availability

| CT L Interrupt control FP2/FP2SH/FP10SH

Outline Performs the interrupt enable or disable and the interrupt clear.
Program example

Ladder DI Boolean
AT R Address Instruction
40 ST X 10
X10 41 DF
DF
40 —( — ICTL, H OF H1 42 ICTL
S1  S2 H 0
H 1
S1 16-bit equivalent constant or 16-bit area for interrupt control data setting
S2 16-bit equivalent constant or 16-bit area for interrupt condition setting
Operands
Relay Timer/Counter Register Inqex Constant
register Index
Operand 1X [\ modifier
WX |WY |WR |WL | SV EV | DT | LD | FL -1 | ¢2) K | H
S1 A|lA|A|A A A A A A A A A|A A
S2 A|lA|A|A A A A A A A A A|A A

(*1) With the FP2, FP2SH and FP10SH, this is 10 to IC. A: Available

(*2) With the FP2, FP2SH and FP10SH, this is ID.

Description

When the ICTL instruction is executed, the interrupt program enable/disable and interrupt clear are set
according to the settings in S1 and S2.

Be suretouse ICTL instructions so that they are executed once at the leading edge of the execution condition
(trigger) using the DF instruction.

Two or more ICTL instructions can have the same execution condition (trigger).

= Note
Before executing an interrupt program, be sure to execute the
ICTL instruction and enable the execution of the interrupt
program.

Flag conditions
O Error flag (R9007, R9008):
- It turns on, when the specified address using the index modifier exceeds a
limit.
- It turns on, when the value outside of the range is specified for the
interruption type and control function of [S1].
- It turns on, when the value outside of the range is specified for [S2].
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Input examples

Y . - .
L'I Example 1: Setting a periodical interrupt every 10ms from the start of
operations

R9013
HicTL, He, Ki ] Executes INT24 every 10ms

The R9013 (initial pulse relay) turns on only for the first scan
after operations begin.

A
L‘I Example 2: Enable INTO through INT3 when X30 rises.

X30
FHorF HicTL, Ho, HF] X30: Enables INTO to INT3 when on

AY
L’I Example 3: Clear interrupts other than INTO after the INTO program is

completed.

(INTO )

RO Interrupts other than INTO are
—/F 1cTL, H100, H1 ] cleared when the program of
INTO is finished

{IRET

Specifying control data

S1: Specifying the control functions and interrupt types

Bit position| 15 - -12/11 - - 8|7 - +4[3 - - 0
S1

L Interrupt type selection

HOO: INT 0 to INT15

HO1: INT16 to INT23 (*1)

HO02: INT24 (10ms units)

HO03: INT24 (0.5ms units) (*2)

HO4: INT24 (in increments of 10 ms) (*3)
HO05: INT24 (in increments of 0.5 ms) (*3)

Selection of control function
HOO: Interrupt execution “enabled/disabled”
HO1: Interrupt clear

(*1) Theintelligent unit which issues interrupts has a high—-speed counter unit, a pulse output unit, and other
units.

(*2) FP2/FP2SH/FP10SH only
(*3) Available from FP2/FP2SH Ver. 1.50 or later
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If execution has been specified as enabled or disabled for INTO to INT15, [S1] = HO.

If an interrupt clear has been specified for INTO to INT15, [S1] = H100.

If execution has been specified as enabled or disabled for INT16 to INT23, [S1] = H1.

If an interrupt clear has been specified for INT16 to INT23, [S1] = H101.

Set [S1] = H2 to set the time intervals for INT24.

Set [S1] = H3 to set the time intervals for INT24 (for the FP2, FP2SH and FP10SH only)

S2: Specifying the control of interrupts

(D Enabling or disabling interrupt programs (when S1 = HO or S1 = H1).

Set the control data in the bit corresponding to the number of the interrupt program that you want to control.
Set the bit corresponding to the number of the program you want to enable to “1.” (INT program disabled.)
Set the bit corresponding to the number of the program you want to disable to “0.” (INT program enabled.)

Bit position|{5 - 12|11 - - 8|7 - - 43 - - 0
INT programl, 14 1312111098 (7 6 5 4[3 2 1 0
number
S2 (Enabled|
disabled) |© © 0 0/0000{0000/0000
Bit position|{5 - -12/11 - - 8|7 - - 48 - -0
INTprogrami | |o3550120/19181716
number
S2 (Enabled
disabled) |© 0 0 0/0000/0000/0000

(@ Clearing interrupt programs (when S1 = H100 or S1 = H101)

Set the control data in the bit corresponding to the number of the interrupt program that you want to control.
Set the bit corresponding to the number of the program you want to clear to “0.” (INT program disabled.)
Set the bit corresponding to the number of the program you want to not clear to “1.” (INT program enabled.)

Bit position|{5 - -12[11 - - 8|7 - - 43 - - 0
INT programl 14 1312(11109 8|7 6 5 4[3 2 1 0
number
S2 (Enabled)/
disabled) |© © 0 0/0000{0000/0000
Bit position|{5 - 12|11 - - 8|7 - - 43 - - 0
INTprogrami | |o3550120/19181716
number
S2 (Enabled|
disabled) |© © 0 0/0000{0000/0000

(3 Specifying periodical interrupt (when S1 = H2 or S1=H4)
Specify the setting with decimal number. The time interval = value of S2 x 10 (ms).

Bit position[15 - 1211 - - 8|7 - - 43 - - 0
S2

KO to K3000

Time interval setting: K1 to K8000 (10ms to 30s)
INT24 disabled: KO

= Note
For the difference in the operation of H2 and H4, refer to "Example

2 for setting periodical interrupt”.
(H4 can be specified with the PLC FP2/FP2SH Ver. 1.50 or later.)
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(@ Specifying periodical interrupt programs (when S1 = H3 or S1=H5) for FPO/FP2/FP2SH/FP10SH only
Specify the setting with decimal number.
The time interval = value of S2 x 0.5 (ms).

Bit position(15 - 12|11 - - 8[7 - - 43 - - 0
s2

KO to K3000

Time interval setting: K1 to K3000 (0.5ms to 1.5s)
INT24 disabled: KO

= Note
For the difference in the operation of H3 and H5, refer to
“Example 2 for setting periodical interrupt”.
(H5 can be specified with the PLC FP2/FP2SH Ver. 1.50 or later.)
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FP2/FP2SH/FP10SH

Example of enabling the execution of interrupt programs

A
L’I Example:

FF XicTL, Ho, H1i01]

S1
S2

[S1]: HO000

This specifies whether execution of the interrupt program
corresponding to the interrupt from the interrupt unit (INTO to
INT15) is enabled or disabled.

[S2]: HO101
Enable INTO and INT8 (set bits 0 and 8 to “1”) and disable all
others.
Bit position|15 - - 1211 - - 8|7 - - 4|3 - 0
S2 0000/0001/0000{000 1
INT number|15141312(1110 98|76 5 4|3 2 1 0
Interrupt unit
X0| (INTO)
X1| (NT1)
X2| (INT2)
X3| (INT3)
X4| (INT4)
X5| (INT5)
X6| (INT6)
X7| (INT7)
X8| (NT8)
X9| (INT9)
XA| (INT10)
XB| (INT11)
XC| (INT12)
XD| (INT13)
XE[ (INT14)
XF| (INT15)

Set the bits to “1” that correspond to the interrupts to be

enabled.

The I/0 number is an example showing the interrupt unit
mounted in Slot 0.

To enable all interrupts INTO to INT15, set S2 = HFFFF.
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When this ICTL instruction is executed, interrupt programs INTO and INT8 will be executed when their
corresponding interrupt inputs occur.
— ICTL instruction

S—

Main program Execution [ ~_ |

. Execution
INTO program _______|Execution

A
INT8 program IT\

E— Execution

INTOinput 23 [] T

M-

INT8 input 3%

Condition Disabled | Enabled
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Example for clearing interrupt programs
\
L’I Example:

FDF HICTL, H100, HFFFE ]
A

S1
S2

[S1]: HO100
Clears interrupts from the interrupt unit (INT 0 to INT15).
[S2]: HFFFE

Clears interrupt INTO (bit 0 is “0”) and does not clear the other
interrupts.

For the relationship between the set value and the interrupt
unit, refer to page 2 - 114 “Example of enabling the execution
of interrupt programs.”

Even though the INTO interrupt input occurred, when the
interrupt program is disabled, the ICTL instruction can still be
used to clear the INTO interrupt.

'ﬁ ICTL instruction

Main program Execution l_l

‘ Execution
INTO program . ‘ :
INT8 program : \ I

' A
INTOinput ~ on []~ > Clear Execution
INT8 input 90 1
Condition Disabled | Enabled

Since INTO is cleared, the INTO program will not be executed
even after execution is enabled. Since INT8 is not cleared, the
INT8 program will be executed after execution is enabled.
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Example 1 for setting periodical interrupt

A
L’I Example:

FHDF HICTL, H2, Ki1500 ]

S1
S2

[S1]: HO002
Specifies periodical interrupt (units: 10ms)

[S2]: K1500
Specifies the time interval for the periodical interrupt. With
K1500, the time interval is K1500 x 10ms = 15000ms (15s)

After this ICTL instruction is executed, the periodical interrupt
will occur every 15 seconds. At these times, the INT24
interrupt program will be executed.

ICTL instruction

Execution
Main program Execution, Executionl_' 4 | l
INT24 program j '_' '_‘_

15s 15s

To stop the periodical interrupt program, execute the following
program.

|—H—(DF HictL, He, ko ]
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Example 2 for setting periodical interrupt

When H4 or H5 is designated, the periodical interrupt occurs
at the specified interval regardless of interrupt processing
time.

Compatible-timer:

Int Int Int
(kind= H02,H03) |=:>‘__|=:>‘__|=:>

[S2] [S2]

After the periodical interrupt program completed, the next
interrupt timing is counted.

When the execution time of the periodical interrupt program is
less than 500 us, the interrupt is carried out at every interval
specified by [S2]. However, when the execution time is 500 us
or longer, the interval is automatically shifted in increments of
500 us.

Constant-timer: Int Int Int Int

(kind= H04,H05) w

[S2]  [S2]  [S2?]
Regardless of the execution time of the interrupt program, it is
executed for the fixed interval.

The specified time interval for the periodical interrupt must be
longer than the time taken for the interrupt processing.

0 82]: !

Setting for Interrupt time interval (KO to 3000)

When the specified time for the periodical interrupt is longer
than the execution time of the interrupt program, the operation
cannot be carried out for the specified interval, and the CPU
may give an alarm.
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Availability
SYS1 Communication conditions setting FP3/FP-X/FPOR

Outline This changes the communication conditions for the COM port or Tool
port based on the contents specified by the character constant.

Program example

Ladder DI Boolean Non-ladder
accer Liagram Address Instruction
Trigger 10 ST R 0
.—'—| s
RO 11 DF
10 —{ |—(DF SYS1, M COM1, B8POST ] 12 S8
”””””””””” M COM1, B8POS1
S 25 SYSH
[ SYS1, M COM1,19200 | ] M COM1,19200
,,,,,,,,,,,,,,,,,,
No. 1 No. 2
keyword keyword
S Character constant “M”
Operands
" . Index
Relay Timer/Counter Register register Constant Index
Operand 9 modifier
WX (WY |WR WL | SV EV (DT |LD | FL 1 K| H|M
S N/A |N/A [N/AIN/A| N/A | N/A |[N/A|N/A [N/A N/A N/A [N/A| A N/A
A: Available

N/A: Not Available
Explanation of example
When RO turns on, the transmission format and baud rate for the COM. 1 port are set as follows.

Character bit: 8, Parity: Odd
Stop bit: 1
Baud rate: 19,200 bps

Description

The communication conditions for the port specified by No. 1 keyword are changed to the contents specified
by No. 2 keyword.

Contents that can be changed include the following:
1) Communication format
2) Baud rate
3) Unit No. For FPOR, indirect settings are available.
4) Header and Terminator
5) RS (Request to Send) control
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FP3/FP-X/FPOR

Keyword setting

1) Communication format (Shared by the Tool, COM. 1 and COM. 2 ports)

SYS1, M

Port used

TOOL: Tool port
COM1: COM. 1 port
COM2: COM. 2 port

TOOLB7 PN S1

Character bit
B7: 7bits  B8: 8bits

Parity

PN: None PO: Odd PE: Even

Stop bit
S1:1 S2: 2

2) Baud rate (Shared by the Tool, COM. 1 and COM. 2 ports)

SYS1, M
Port used
TOOL: Tool port
COM1: COM. 1 port
COM2: COM. 2 port

TOOL,19200
A

Baud rate

300: 300 bps
1200:1200 bps
4800: 4,800 bps
19200: 19,200 bps
57600: 57,600 bps

600: 600 bps

2400: 2,400 bps
9600: 9,600 bps
38400: 38,400 bps
115200: 115,200 bps

The baud rates of 300, 600 or 1200 bps can be specified only with the FPOR, FP-X ver 2.0 or later and FPX ver3.10 or later.
Also, those baud rates cannot be specified by the system register.

3) Unit No. (Shared by the Tool, COM. 1 and COM. 2 ports)

SYS1, M
Port used
TOOL: Tool port
COM1: COM. 1 port
COM2: COM. 2 port

_TOOL Not

Unit No.
No1 to No99: No. 1 to No. 99

For FPOR, the indirect settings of unit number is available.

SYS1, M

Port used
TOOL: Tool port
COM1: COM. port

COM1, DoooD

DT number that Unit No. is stored.

D000D = DTO

D9999 = DT9999  Always specify with a number of D+4 digits.
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4) Header and Terminator (Shared by the TOOL, the COM. 1 and COM. 2 ports)

SYS1, M COM1,STX
Port used A
TOOL: Tool port (FPX 32k/FP-X/FPOR)
COM1: COM. 1 port
COM2: COM. 2 port

Header
STX: STX
NOSTX: STX not exist

Terminator
ETX: ETX

CR: CR

CRLF: CR + LF
NOTERM: None

5) RS (Request to Send) control (COM. 1 port only)
SYS1, M COM1,RTSH

Port used
COM1: COM. 1 port

RS control for the 1-channel RS232C type
communication cassette
RTS1: Disables communication
(Sets the RS terminal to “on”)
RTS0: Enables communication
(Sets the RS terminal to “off”)

* Not available for FPOR.

Precautions during programming

e Executing this instruction does not rewrite the contents of the
system ROM in the control unit. As a result, turning the power
supply off and then on again rewrites the contents of the system
registers specified by the tool software.

e We recommend using differential execution with this instruction.

e Because the system register settings are changed, a verification
error may occur in some cases if verification is carried out with the
tools.

e For No. 1 and No. 2 keywords, input 12 letters after “M” aligning to the
right. Separate No.1 and No.2 keywords with a comma ”,” and do not
use spaces. An operation error will occur.

[Example] If inputting (SYS1,M  COM1, WAIT2)
Input=>=M_,__COM1 , WAIT2
Input a space after “M” to be 12 letter aligning to the right.

e For FPOR, specify COM1 for COM port.
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Flag conditions
O Error flag (R9007):  Turns on and stays on when:

O Error flag (R9008):  Turns on for an instant when:
- Any character other than a keyword is specified
- There is no comma between No. 1 and No. 2 keywords

- The small letter of the alphabet is used to specify the keyword (except for
numbers used to specify unit No.)

— No communication cassette has been installed when COM1 or COM2 has
been set

— The setting of the unit No. setting switch is anything other than 0 when
COM1 or COM2 has been set and the unit No. is being changed

- The unit No. set using this instruction is anything other than a value
between 1 and 99

— The baud rate or transmission format for COM1 has been changed when
the PLC link mode is specified for COM1

- The baud rate or transmission format is changed while the Tool port, COM.
port 1, or COM. port 2 is being initialized using MODEM

- The communication mode is set to anything other than the general
communication mode when header and terminator have been set

- Any communication cassette other than the 1-channel RS232C type
communication cassette is installed when using RS control

- The specified unit No. is larger than the largest unit No. specified by the
system register when the COM. 1 port is in the PLC link mode
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Availability

SYS1 Password setting FP3/FP-X/FPOR

Outline This changes the password specified by the controller, based on the
contents specified by the character constant.

Program example

Ladder DI Boolean Non-ladder
adder Diagram Address Instruction
Trigger 10 ST R 0
RO S 11 DF
10 _{ |_( DF SYSt, . M PASS,ABCD ] 12 SYst
****************** M PASS,ABCD
—
No. 1 No. 2
keyword keyword
R1 S
ffffffffffffffffff 100 ST R 1
100 _{ |_(DF ){ SYS1, ' M PAS, abcdefgh‘:l
,,,,,,,,,,,,,,,,,, 101 DF
\_v_l \ﬂ_l
No. 1 No. 2 102 SYS1
keyword  keyword M PAS, abcdefgh
S Character constant “M”
Operands
. . Index
Relay Timer/Counter Register reqister Constant Index
Operand 9 modifier
WX |WY |WR (WL | SV EV |DT |LD | FL 1 K| H|M
S N/A [N/A [N/A |N/A| N/A N/A | N/A | N/A | N/A N/A N/A|N/A| A N/A
A: Available

N/A: Not Available
Explanation of example

When RO turns on, the controller password is changed to “ABCD”.

Description
This changes the password specified by the controller to the contents specified by No. 2 keyword.
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Keyword setting
For the 4-digit password

SYS1, M PASS,ABCD

REAL_LJIA A i 4

PASS: Fixed

Password (Example: To set the password to “ABCD”)

For the 8-digit password (It is available for FPX 32k/FP-X/FPOR.)
SYS1, M PAS, abcdefgh

PAS: Fixed T

Password (Example: When “abcdefgh” is specified for
the password.)

If the specified characters are less than 8, spaces are added
at the end of the characters to be 8-digit password.

Precautions during programming

e When this instruction is executed, writing to the internal F-ROM
takes approximately 100 ms.

e If the specified password is the same as the password that has
already been written, the password is not written to the F-ROM.

e We recommend using differential execution with this instruction.

e For No. 1 and No. 2 keywords, input 12 letters after “M” aligning to the
right. Separate No.1 and No.2 keywords with a comma ”,” and do not
use spaces. An operation error will occur.

[Example] If inputting (SYS1,M  COM1, WAIT2)
Input=>=M_,__COM1 ,WAIT2
Input a space after “M” to be 12 letter aligning to the right.

Flag conditions
O Error flag (R9007):  Turns on and stays on when:

O Error flag (R9008):  Turns on for an instant when:
- Any character other than a keyword is specified
— There is no comma between No. 1 and No. 2 keywords

- The small letter of the alphabet is used to specify the keyword (For the
4-digit password)
- The data specified for the password setting is any character other than 0 to

9 or A to F, or the specified data consists of other than four digits. (For the
4-digit password)
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SYS 1 Interrupt setting

Availability

FP3/FP-X/FPOR

Outline This sets the interrupt input based on the contents specified by the

character constant.
Program example

Ladder DI Boolean Non-ladder
accer Liagram Address Instruction
T,rll_lgger 10 ST R
RO S 11 DF
””””””””” 12 SYSH
10 —{ |—(DF )—[ SYS1, ' M INT1,UP ]
ffffffffffffffffff M INT1,UP
\_'_I\_v_l
No. 1 No. 2
keyword keyword
S Character constant “M”
Operands
" . Index
Relay Timer/Counter Register register Constant Index
Operand 9 modifier
WX (WY |WR WL | SV EV (DT |LD | FL 1 K| H|M
S N/A |N/A [N/AIN/A| N/A | N/A |[N/A|N/A [N/A N/A N/A [N/A| A N/A

Explanation of example

A: Available

N/A: Not Available

When RO turns on, input X1 is set to the interrupt that becomes valid at the rising edge.

Description

This sets the input specified by No. 1 keyword as the interrupt input, and changes the input conditions to the

contents specified by No. 2 keyword.

Keyword setting

SYS1, M INT2,UP
Interrupt input
INTO: X0 INT1: X1 INT8: X0 INT9: X1
INT2: X2 INT3: X3  INT10: X2 INT11: X3
INT4: X4 INT5: X5 INT12: X4 INT13: X5

INT6: X6 INT7: X7
INT8 — INT10 — Pulse I/O cassette 1
INT11 - INT12 — Pulse /O cassette 2

Effective edges

UP: Rising edge

DOWN: Falling edge

BOTH: Rising and falling edges

2-125




Basic Instructions FP=/FP-X/FPOR

Precautions during programming

e Executing this instruction does not rewrite the contents of the
system ROM in the control unit. As a result, turning the power
supply off and then on again rewrites the contents of the system
registers specified by the tool software.

e We recommend using differential execution with this instruction.

e When UP or DOWN has been specified, the contents of the system
registers change in accordance with the specification, so a
verification error may occur in some cases, when the program is
verified. When BOTH has been specified, the contents of the
system registers do not change.

e For No. 1 and No. 2 keywords, input 12 letters after “M” aligning to the
right. Separate No.1 and No.2 keywords with a comma ”,” and do not
use spaces. An operation error will occur.

[Example] If inputting (SYS1,M  COM1, WAIT2)
Input=>M_,__COM1 ,WAIT2
Input a space after “M” to be 12 letter aligning to the right.

Flag conditions
O Error flag (R9007):  Turns on and stays on when:

O Error flag (R9008):  Turns on for an instant when:
- Any character other than a keyword is specified
- There is no comma between No. 1 and No. 2 keywords
- The small letter of the alphabet is used to specify the keyword
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Availability
SYS1 PLC link time setting FPS/FP-X/FPOR

Outline This sets the system setting time when a PLC link is used, based on the
contents specified by the character constant.

Program example

Ladder DI Boolean Non-ladder
adder Diagram Address Instruction
Root4 s 10 ST R 90141
10 —{ |—(DF )—[ SYS1, ' M PCLK1T0,100 ] " DF
”””””””””” 12 SYS1
S M PCLK1T0,100
[ SYS1,' M PCLK1T1,100 ] 25 Syst
””””” N M PCLK1T1,100
No. 1 No. 2
keyword keyword
S Character constant “M”
Operands
. . Index
Operand Relay Timer/Counter Register register Constant Ind_ez(
modifier
WX |WY |WR (WL | SV EV |DT |LD | FL | K| H|M
S N/A [N/A [N/A |N/A| N/A | N/A [N/A [N/A |N/A N/A N/A [N/A| A N/A
A: Available

N/A: Not Available
Explanation of example
When R9014 turns on when a PLC link is being used, the link entry wait time and the error detection times for
transmission assurance relay are set as follows.
Link entry wait time: 100 ms
Error detection time for transmission assurance relay: 100 ms

Description
The conditions specified by No. 1 keyword are set as the time specified by No. 2 keyword.

The setting for the link entry waiting time is set if the transmission cycle time is shortened when there are

stations that have not joined the link (*).

* Stations that have not joined the link: Stations that have not been connected between the No. 1 station and
the station with the largest number, or stations for which the power supply has not been turned on

The error detection time setting for the transmission assurance relay is set if the time between the power

supply being turned off at one station and the transmission assurance relay being turned off at a different

station is to be shortened.

Keyword setting
1) Link entry wait time
SYS1, M PCLK1T0,100

PCLK1TO: Fixed T ‘
)

Specified range: 10 to 400 (10ms to 400ms;
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2) Error detection time for transmission assurance relay
SYS1, M PCLK1T1,100

PCLK1T1: Fixed T

Specified range: 100 to 6400 (100ms to 6400ms)

Precautions during programming

e The program should be placed at the beginning of all PLCs being
linked, and the same values specified.

e This instruction should be specified in order to set special internal
relay R9014 as the differential execution condition.

e The setting contents of the system registers are not affected by this
instruction being executed.

e For No. 1 and No. 2 keywords, input 12 letters after “M” aligning to the
right. Separate No.1 and No.2 keywords with a comma ”,” and do not
use spaces. An operation error will occur.

[Example] If inputting (SYS1,M  COM1, WAIT2)
Input=>=M_,__COM1 ,WAIT2
Input a space after “M” to be 12 letter aligning to the right.

Precautions when setting the link entry wait time

e This should be specified such that the value is at least twice that of
the largest scan time of all the PLCs that are linked.

e If a short value has been specified, there may be some PLCs that
are not able to join the link even though the power supply for that
PLC has been turned on.

e |f there are any stations that have not joined the link, the setting
should not be changed, even if the link transmission cycle time is
longer as a result. (The default value is 400 ms.)

Precautions when setting the error detection time for the transmission assurance
relay

e This should be specified such that the value is at least twice that of
the largest transmission cycle time of all the PLCs that are linked.

e If a short value has been specified, there is a possibility that the
transmission assurance relay will malfunction.

e The setting should not be changed, even if the detection time for
the transmission assurance relay is longer as a result. (The default
value is 6400 ms.)

Flag conditions
O Error flag (R9007): Turns on and stays on when:

O Error flag (R9008):  Turns on for an instant when:
- Any character other than a keyword is specified
- There is no comma between No. 1 and No. 2 keywords
- The small letter of the alphabet is used to specify the keyword
- The specified value is outside the specified range
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Availability
. FPX 32k
SYS1 Change high-speed counter FP-X Ver 110 or more
operation mode FPOR

Outline This changes the operation mode of the high-speed counter based on
the contents specified by the character constant.

Program example

Ladder DI Boolean Non-ladder
accer Liagram Address Instruction
T,rll_lgger 10 ST R 0
RO S 11 DF
””””””””” 12 SYSH
10 —{ |—(DF )—[ SYS1, ' M HSC1,UPC|
****************** M HSC1,UP
\_'_I\_v_l
No. 1 No. 2
keyword keyword
S Character constant “M”
Operands
) . Index
Relay Timer/Counter Register register Constant Index
Operand 9 modifier
WX (WY |WR WL | SV EV (DT |LD | FL 1 K| H|M
S N/A |N/A [N/AIN/A| N/A | N/A |[N/A|N/A [N/A N/A N/A [N/A| A N/A
A: Available

N/A: Not Available
Explanation of example
When RO turns on, the operation mode of the high-speed counter CHO is set to the addition mode.

Description

This changes the operation mode of the high-speed counter specified by No.1 keyword to the operation
mode specified by No.2 keyword.

Keyword setting

SYS1, M HSC1,UP

High-speed counter setting
HSCn n: 0to 9, A, B with FP-X Ry type

n: 0 to 7 with FP-X Tr type

n: 0, 1, 2, 3 with FPZ

n: 0, 1, 2, 3, 4, 5 with FPOR
UP: Addition input setting
DOWN: Subtraction input setting
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Precautions during programming

e If the system register is not set to the addition input or subtraction
input for this instruction, an operation error occurs. Set the system
register to the addition or subtraction input in advance. When the
addition/subtraction input setting is specified even if the setting has
been already done, an operation error does not occur.

e Executing this instruction does not rewrite the contents of the
system ROM in the control unit. As a result, turning the power
supply off and then on again rewrites the contents of the system
registers specified by the tool software.

e We recommend using differential execution with this instruction.

e When UP or DOWN has been specified, the contents of the system
registers change in accordance with the specification, so a
verification error may occur in some cases, when the program is
verified. When BOTH has been specified, the contents of the
system registers do not change.

e For No. 1 and No. 2 keywords, input 12 letters after “M” aligning to the
right. Separate No.1 and No.2 keywords with a comma ”,” and do not
use spaces. An operation error will occur.

[Example] If inputting (SYS1,M  COM1, WAIT2)
Input=>=M_,__COM1,WAIT2

Input a space after “M” to be 12 letter aligning to the right.

Flag conditions
O Error flag (R9007): Turns on and stays on when:

O Error flag (R9008):  Turns on for an instant when:
- Any character other than a keyword is specified
— There is no comma between No. 1 and No. 2 keywords
- The small letter of the alphabet is used to specify the keyword

- The system register is set to items other than the addition input or
subtraction input.
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Availability
SYS1 MEWTOCOL-COM response control FPX/FP-X/FPOR

Outline This specifies the response waiting time based on the
MEWTOCOL-COM of the COM port or Tool port, in response to the
contents specified by the character constant.

Program example

Ladder DI Boolean Non-ladder
adder Diagram Address Instruction
T,fl?fller 10 ST R 0
RO S 11 DF
10 —{ |—(DF SYS1, M COM1,WAIT2 ] 12 SYst
****************** M COM1,WAIT2
No. 1 No. 2
keyword keyword
S Character constant “M”
Operands
. . Index
Relay Timer/Counter Register reqister Constant Index
Operand 9 modifier
WX |WY |WR (WL | SV EV |DT |LD | FL 1 K| H|M
S N/A [N/A [N/A {N/A| N/A | N/A [N/A [N/A|N/A N/A N/A [N/A| A N/A
A: Available
N/A: Not Available
Description

The port MEWTOCOL-COM response time specified by No. 1 keyword is delayed based on the contents
specified by No. 2 keyword.

This instruction is used to delay the response time on the PLC side until the state is reached in which
commands can be sent by an external device and responses can be received from the PLC.

<Usage example>

When a commercial RS232C/RS485 converter is being used to carry out communication between a

personal computer and the FPZ, this instruction is used to return the PLC response after switching of the
enable signal has been completed on the converter side.

Commercial
. RS232C/RS485 converter

External
device (PC)

Response

FPx FPx FPx
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Keyword setting
SYS1, M TOOL,WAITh

Port used

TOOL: Tool port
COM1: COM. 1 port
COM2: COM. 2 port

Response time
WAITO to WAIT999 (n: 0 to 999)

If the communication mode or the MOD BUS RTV mode has been set to the computer link mode, the set time
is the scan time x n (n: 0 to 999).

If the communication mode has been set to the PLC link mode, the set time is n us (n: 0 to 999).

If n = 0, the delay time set by this instruction will be set to “None”.

Precautions during programming

e The settings should not be changed as long as there is no trouble, to
prevent the PLC link from getting unstable.

e This instruction is valid only if the setting on the controller side has been
set to the computer link mode or the PLC link mode.

e The instruction should be executed at the beginning of the program, at
the rise of R9014. The same value should be set for all linked PLCs.

e Executing this instruction does not change the settings in the system
registers.

e If changing the settings, a value of at least twice should be set.
e We recommend using differential execution with this instruction.

e When the power supply to the PLC is off, the settings set by this
instruction are cleared. (The set value will become 0.) If the mode is
switched to the PROG. mode after the instruction has been executed,
however, the settings will be retained.

e If a commercial RS232C/RS485 converter is being used in the PLC link
mode, this instruction should be programmed in all of the stations (PLCs)
connected to the link.

e For No. 1 and No. 2 keywords, input 12 letters after “M” aligning to the
right. Separate No.1 and No.2 keywords with a comma ”,” and do not
use spaces. An operation error will occur.

[Example] If inputting (SYS1,M  COM1, WAIT2)
Input=>M_,__COM1 ,WAIT2

Input a space after “M” to be 12 letter aligning to the right.

Flag conditions
O Error flag (R9007):  Turns on and stays on when:

O Error flag (R9008):  Turns on for an instant when:
- Any character other than a keyword is specified
- There is no comma between No. 1 and No. 2 keywords
- The small letter of the alphabet is used to specify the keyword

- No communication cassette has been installed when COM1 or COM2 has
been set
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FP3/FP-X/FPOR

Basic Instructions

Outline

Change system registers
(No. 40 to No. 47, No. 50 to No. 57)

Availability

FP3/FP-X/FPOR

This changes the settings entered for the system registers of the PLC

link function, in accordance with the specified data.

Program example

Ladder DI Boolean
AT R Address Instruction
T,ilg_sller 10 ST R 0
11 SYS2
RO
o H sysz, Do, ka0, Kaz ] o 0
| | ] | ] | ] K 40
S D1 D2 K 47
S Starting number of the area in which 16-bit data is stored
D1 Starting number of the system registers being specified (K40 to K47)
D2 Ending number of the system registers being specified (K40 to K47)
Operands
. Index
Rela Timer/Counter Register - Constant
Operand y 9 register n_::g;;‘e .
WX | WY |WR | WL sV EV DT | LD | FL 1 K | H
S N/A [N/A [N/A {N/A| N/A N/A A |N/A [N/A N/A  [N/A |N/A N/A
D1 N/A |N/A [N/AIN/A| N/A N/A | N/A |N/A | N/A N/A A |N/A N/A
D2 N/A |N/A [N/AIN/A| N/A N/A | N/A |N/A | N/A N/A A |N/A N/A
A: Available
N/A: Not Available
Description

The contents of system registers No. 40 to No. 47 are changed to the contents of the data registers starting

with the number specified by [S].

Note) With the FPOR, the FPZ 32k and the FP-X, the contents of system registers No. 50 to No. 57 are also

changed.
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FP3/FP-X/FPOR

System registers

No. Name Setting value and range

40 Range of link relays used 0 to 64 words

41 Range of link data registers used 0 to 128 words

42 Starting number for link relay 0to 63
transmission

43 Link relay transmission size 0 to 64 words

PLC
WO-0 a4 Starting number for link data register | 0to 127

transmission

45 Link data register transmission size 0 to 127 words

46 PC (PLC) Link switch flag Normal/reverse

a7 Maximum unit number setting for 1t0 16
MEWNET-WO PLC link

50 Range of link relays used 0 to 64 words

51 Range of link data registers used 0 to 128 words

52 Starting number for link relay 64 to 127
transmission

PLC 53 Link relay transmission size 0 to 64 words
WO-1

54 Starting number for link data register | 128 to 255
transmission

55 Link data register transmission size 0 to 127 words

57 Maximum unit number setting for 1t0 16
MEWNET-WO PLC link

Program example

Decimals of the average value are rounded off so that the average value is an integer.

— {FOo MV , K 64, DTO ] | Set value of system register 40
[FO MV , K 128, DT1 ] | Setvalue of system register 41
[Fo MV , K 0, DT2 ] | Setvalue of system register 42
[FO MV , K 10, DT3 ] Set value of system register 43
[FOMV , K 0, DT4 ] | Setvalue of system register 44
[FO MV, K 10, DT5 ] | Set value of system register 45
[FOMV , K 0, DT6 ] | Setvalue of system register 46
[FO MV , K 5 DT7 ] | Setvalue of system register 47
[SYsS2 , DTO, K40, K47 ] Sets the values stored in DTO to DT7 in system
registers 40 to 47

2-134



FP=/FP-X/FPOR Basic Instructions

Precaution during programming

e Executing this instruction does not rewrite the contents of the
system ROM in the control unit. As a result, turning the power
supply off and then on again rewrites the contents of the system
registers specified by the tool software.

e A value between K40 and K47 should be specified for “D1” or “D2”.
Also, the values should always be specified in such a way that D1
=Da2.

e The values of the system registers change, so a verification error
may occur when the program is verified.

Flag conditions
O Error flag (R9007):  Turns on and stays on when:

O Error flag (R9008):  Turns on for an instant when:
-D1>D2

- The specified value is outside the ranges specified for the various system
registers setting values
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ST =
ST <>
1
ST >=
ST <
ST <=

16-bit data comparison:
16-bit data comparison:
16-bit data comparison:

16-bit data comparison:

16-bit data comparison:
16-bit data comparison:

Outline

Start equal
Start equal not

Start larger

Start equal
or larger

Start smaller

Start equal
or smaller

Performs start operation by comparing two word data items with the

comparison condition. The contact goes on or off depending on the

result of the comparison.
Program example

Ladder DI Boolean
adder Diagram
g Address Instruction
0 ST =
DT 0
S S2
K 50
Y30
0 = DTO, KEO 1 — [ — 5 oT Y 30
>=, DT 0, K601 Y3 6 ST>=
6 L J
Sl o DT 0
S S2 K 60
11 oT Y 31
S1 16-bit equivalent constant or 16-bit area to be compared
S2 16-bit equivalent constant or 16-bit area to be compared
Operands
Relay Timer/Counter Register Inc_iex Constant
register Index
operend WX | WY | WR S SV EV | DT S ) K | H modifier
(*1) (1) | (2) | (*3) | (*4)
S1 A|lA|A|A A A A A A A A A|A A
S2 A|lA|AI|A A A A A A A A A|A A
A: Available

*1
*2
*3
*4

This cannot be used with the FPO/FP-e.
This cannot be used with the FPO/FP-e/FPZ/FP-X/FPOR.

—_~ e~~~
= = = =

With the FPZ, FP-X, FPOR, FP2, FP2SH and FP10SH, this is 10 to IC.
With the FPZ, FP-X, FPOR, FP2, FP2SH and FP10SH, this is ID.
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Explanation of example
Compares the contents of data register DTO with the constant K50 and K60. If DTO = K50, the external output
relay Y30 goes on and if DTO = K60, the external output relay Y31 turns on.

DTO
60
50

10
yaooff [
varof m

Description

Compares the word data specified by S1 with the word data specified by S2 according to the comparison
condition.

The ST instruction initiates a logical operation as the liaison contact when the comparison resultis a specified
status (=, <, >, etc.).

The result of the comparison operation is as follows:

Comparison |Condition

instruction "o, S1=52 S1>82

ST= off on off

ST<> on off on

ST> off off on

ST> = off on on

ST< on off off < > indicates #
>= indicates =

ST< = on on off <= indicates =

Precautions concerning usage
The start comparison instructions ST =, ST<>, ST >, ST >=, ST <, and ST <= are programmed from the bus
line.

If mixed with BCD or other type of data, the value will be regarded as negative when the most significant bit is 1
and a correct comparison may not be obtained. In this case, use an F81 (BIN) instruction or similar instruction
to change the data to binary data before making the comparison.

Flag conditions
O Error flag (R9007):  Turns on and stays on when the area specified using the index modifier
exceeds the limit.

O Error flag (R9008): Turns on for an instant when the area specified using the index modifier
exceeds the limit.
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32-bit data comparison:
— Start equal
32-bit data comparison:
STD <> Start equalpnot
STD > 32-bit data comparison:
Start larger
STD >= 32-bit data comparison:
- Start equal or larger
STD < 32-bit data comparison:
Start smaller

STD <= 32-bit data comparison:
- Start equal or smaller

Outline Performs start operation by comparing two double word data items with
the comparison condition. The contact goes on or off depending on the
result of the comparison.

Program example

Ladder DI Boolean
adder Diagram
o Address Instruction
0 STD =
DT 0
S1 S2
DT 100
_ Y30
0 D=, DTO, DT 100 2 [ — 9 oT Y 30
Y31 10 STD
10— D> DTO, DT1001 7 g
= = DT 0
St S2 DT 100
19 oT Y 31
S1 32-bit equivalent constant or lower 16-bit area of 32-bit data to be compared
S2 32-bit equivalent constant or lower 16-bit area of 32-bit data to be compared
Operands
Relay Timer/Counter Register Inc_iex Constant
register Index
operand WX | WY |WR WL SV EV | DT LD | FL | IX | 1V K | H modifier
(*1) (*1) | (*2) | (*3) | (*4)
S1 AlA|A]|A A A A A A A [NA|A|A A
S2 AlA|A]|A A A A A A A [NA| A |A A

A: Available

(*1 N/A: Not Available

(-2
(3
(-4

This cannot be used with the FPO/FP-e.

This cannot be used with the FPO/FP-e/FPZ/FP-X/FPOR.

With the FPZ, FP-X, FPOR, FP2, FP2SH and FP10SH, this is 10 to IC.
With the FPZ, FP-X, FPOR, FP2, FP2SH and FP10SH, this is ID.

2=
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Explanation of example

Compares the contents of data registers (DT1, DTO) with the data registers (DT101, DT100).

If (DT1,DT0) = (DT101, DT100), the external output relay Y30 goes on and if (DT1, DT0) > (DT101, DT100),
the external output relay Y31 goes on.

Description

Compares the double word data specified by S1 and S1+1 with the double word data specified by S2 and
S2+1 according to the comparison condition.

The STD instruction initiates a logical operation as the liaison contact when the comparison result is a
specified status (=, <, >, etc.).

The result of the comparison operation is as follows:

Comparison |Condition
Instruction (S1+1, S1) < | (S1+1, S1) = | (S1+1, S1) >
(S2+2, S2) | (S2+2, S2) | (S2+2, S2)

STD= off on off

STD< > on off on

STD> off off on

STDs> = off on on

STD-< on off off < > indicates #
>= indicates =

STD< = on on off <= indicates =

When processing 32-bit data, the higher 16-bit areas (S1+1, S2+1) are automatically determined once the
lower 16-bit areas (S1, S2) are specified.

‘ ‘ “; The specified data area and the following data area are handled

together as 32-bit data.
S1+1 S1
Comparison

S2+1 S2

Precautions concerning usage
The start comparisoninstructions STD =, STD <>, STD >, STD >=, STD <, and STD <= are programmed from
the bus line.

If mixed with BCD or other type of data, the value will be regarded as negative when the most significant bit is 1
and a correct comparison may not be obtained. In this case, use an F83 (DBIN) instruction or similar
instruction to change the data to binary data before making the comparison.

Flag conditions
O Error flag (R9007):  Turns on and stays on when the area specified using the index modifier
exceeds the limit.

O Error flag (R9008): Turns on for an instant when the area specified using the index modifier
exceeds the limit.
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Floating point real number data
— comparison: Start equal
STF <> Floating point real number data
comparison: Start equal not
STF > Floating point real number data
comparison: Start larger

STF > = Floating point real number data
sl comparison: Start equal or larger Availability

STF < Floating point real number data
comparison: Start smaller FPOR
. . FP-XVer 1.10 or more
S TF <= Floating point real number data FP3 32k

- comparison: Start equal or smaller

Outline Performs start operation by comparing two single precision real number
data items with the comparison condition. The contact goes on or off
depending on the result of the comparison.

Program example

L T Boolean
adder Diagram Address Instruction
0 STF =
DT 0
S S2
DT 100
_ Y30
0 F= DTO, DT 100 1 [ — 9 oT Y 30
Y31 10 STF
1o—L F> DTO, DT1001__ 7 g
= = DT 0
St S2 DT 100
19 oT Y 31
S1 Real number data (2 words) or lower 16-bit area of 32-bit data to be compared
S2 Real number data (2 words) or lower 16-bit area of 32-bit data to be compared
Operands
. Index
Relay Timer/Counter Register : Constant
Operand BT Index | Integer

FL modifier | device

WX (WY |WR |WL | SV EV | DT | LD (1) 1 (*2) K | H f

S1 A|lA|A A A A A|lA|A A A|lA|A A* A

S2 A|lA|A A A A A|lA|A A A|lA|A A* A
(*1) This cannot be used with the FPZ/FP-X. A: Available
(*2) 10 to ID.

* Index modification of a real number is not possible.
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Explanation of example

Compares the real number value of data registers (DTO, DT1) with the real number value of data registers
(DT100,DT101). If (DTO, DT1) =(DT100, DT101), the external output relay Y30 goes on and if (DTO, DT1) >
(DT100, DT101), the external output relay Y31 goes on.

Description

Compares the real number data specified by S1 and S1+1 with the real number data specified by S2 and
S2+1 according to the comparison condition.

The STF instruction initiates a logical operation as the liaison contact when the comparison result is a
specified status (=, <, >, etc.).

The result of the comparison operation is as follows:

Comparison |Condition
Instruction (S1+1, S1) < | (S1+1, S1) = | (S1+1, S1) >
(S2+2, S2) | (S2+2, S2) | (S2+2, S2)

STF= off on off

STF<> on off on

STF> off off on

STF> = off on on

STF-< on off off < > indicates #
>= indicates =

STF< = on on off <= indicates =

When processing 32-bit data, the higher 16-bit areas (S1+1, S2+1) are automatically determined once the
lower 16-bit areas (S1, S2) are specified.

‘ ‘ “; The specified data area and the following data area are handled
together as single precision real number data.
S1+1 St
Comparison

S2+1 S2

Precautions concerning usage
The start comparison instructions STF =, STF <>, STF >, STF >=, STF <, and STF <= are programmed from
the bus line.
Specifying the integer device with [S1] and [S2], the integer data is internally converted to real numbers
before operations continue.
When the constant K is specified in S1 and S2, the operations are the same as when a integer device is
specified.
Flag conditions

O Error flag (R9007):  Turns on and stays on when:

O Error flag (R9008):  Turns on for an instant when:

- The area specified using the index modifier exceeds the limit.

- If data other than real number data are specified in (S1+1, S1) and (S2+1,
S2).
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16-bit data comparison:

AN <>
AN >
AN >=
AN <
AN <=

16-bit data comparison:

16-bit data comparison:

16-bit data comparison:

16-bit data comparison:

16-bit data comparison:

Outline

AND equal

AND equal not

AND larger

AND equal
or larger

AND smaller

AND equal
or smaller

Performs AND operation by comparing two word data items with the

comparison condition. The contact goes on or off depending on the
result of the comparison. The contacts are connected in series.

Program example

Ladder DI Boolean
adder Diagra
rbiagram Address Instruction
0 ST X 0
1 AN > =
X0 Y30
o‘—”—“‘ DTO, KGO:‘—[]—' DT 0
St s2 K 60
6 oT Y 30
S1 16-bit equivalent constant or 16-bit area to be compared
S2 16-bit equivalent constant or 16-bit area to be compared
Operands
Relay Timer/Counter Register Inc_iex Constant
register Index
operend WX | WY | WR S 2\ EV | DT S ) K | H modifier
(*1) (1) | (2) | (*3) | (*4)
S1 A|lA|A|A A A A A A A
S2 A|lA|AI|A A A A A A A A A|A A
A: Available

(*1
(*2
(*3
(*4

This cannot be used with the FPO/FP-e.
This cannot be used with the FPO/FPOR/FP-e/FPZ/FP-X.

2=

With the FPZ, FP-X, FPOR, FP2, FP2SH, and FP10SH, this is 10 to IC.
With the FPZ, FP-X, FPOR, FP2, FP2SH, and FP10SH, this is ID.
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Explanation of example

Compares the contents of data register DTO with the constant K60 when X0 turns on. If DTO = K60 in the X0
on state, external output relay Y30 goes on. If DTO < K60 or if X0 is in the off state, external output relay Y30
goes off.

DTO

Description

Compares the word data specified by S1 with the word data specified by S2 according to the comparison
condition.

The AN instruction results in serial connection as the liaison contact when the comparison result is a
specified status (=, <, >, etc.).

The result of the comparison operation is as follows:

Comparison |Condition

Instruction S1<S2 S1=S82 S1>82

AN= off on off

AN< > on off on

AN> off off on

AN> = off on on

AN< on off off < > indicates =
>= indicates =

AN< = on on off <= indicates =

Precautions concerning usage

Multiple AND comparison instructions AN =, AN <>, AN >, AN >=, AN <, and AN <= can be used
consecutively.

If mixed with BCD or other type of data, the value will be regarded as negative when the most significant bit is 1
and a correct comparison may not be obtained. In this case, use an F81 (BIN) instruction or similar instruction
to change the data to binary data before making the comparison.

Flag conditions
O Error flag (R9007):  Turns on and stays on when the area specified using the index modifier
exceeds the limit.
O Error flag (R9008): Turns on for an instant when the area specified using the index modifier
exceeds the limit.
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32-bit data comparison:
AND equal

32-bit data comparison:
AN D <> AND equalrr)mt
AN D > 32-hbit data comparison:
AND larger
AN D > = 32-bit data comparison:
- AND equal or larger
AN D < 32-bit data comparison:
AND smaller

AN D <= 32-bit data comparison:
- AND equal or smaller

Outline Performs AND operation by comparing two double word data items with
the comparison condition. The contact goes on or off depending on the
result of the comparison. The contacts are connected in series.

Program example

Ladder DI Boolean
adder Diagram
ag Address Instruction
0 ST X 0
1 AND >=
X0 Y30
0}_{ |_ED> =, DTO, DT100:I_[ ]_1 DT 0
S1 32 DT 100
10 oT Y 30
S1 32-bit equivalent constant or lower 16-bit area of 32-bit data to be compared
S2 32-bit equivalent constant or lower 16-bit area of 32-bit data to be compared
Operands
Relay Timer/Counter Register - Inc.ietx - Constant
Operand c9s’e LS
wL LD | FL | IX [ 1Y modifier
WX | WY | WR 1) SV EV | DT 1) | ¢2) | ¢3) | (a) K | H
S1 A|lA|AIA A A A A A A [NA|A|A A
S2 A|lA|AIA A A A A A A [NA|A|A A
- . . B A: Available
(*1 Th!s cannot be used w!th the FPO/FP-e. NJ/A: Not Available
(*2) This cannot be used with the FPO/FPOR/FP-e/FPZ/FP-X.

(3
(4

With the FPX, FP-X, FPOR, FP2, FP2SH, and FP10SH, this is 10 to IC.
With the FPX, FP-X, FPOR, FP2, FP2SH, and FP10SH, this is ID.

[as NN )
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Explanation of example

Compares the contents of data registers (DT1, DT0) with the data registers (DT101, DT100) when X0 turns
on. If (DT1, DTO) = (DT101, DT100) in the X0 on state, the external output relay Y30 goes on.

If (DT1, DTO) < (DT101, DT100) or if X0 is in the off state, the external output relay Y30 goes off.

Description
Compares the double word data specified by S1 and S1+1 with the double word data specified by S2 and
S2+1 according to the comparison condition.

The AND instruction results in serial connection as the liaison contact when the comparison result is a
specified status (=, <, >, etc.).

The result of the comparison operation is as follows:

Comparison |Condition
Instruction (S1+1, S1)< | (S1+1, S1) = | (S1+1, S1) >
(S2+1, S2) | (S2+1, S2) | (S2+1, S2)

AND= off on off

AND< > on off on

AND> off off on

AND> = off on on

AND< on off off < > indicates =
>= indicates =

AND< = on on off <= indicates =

When processing 32-bit data, the higher 16-bit areas (S1+1, S2+1) are automatically determined once the
lower 16-bit areas (S1, S2) are specified.

‘ “* The specified data area and the following data area are handled
together as 32-bit data.

S1+1 S1
Comparison
S2+1 S2

Precautions concerning usage

Multiple AND comparisons instructions AND =, AND <>, AND >, AND >=, AND <, and AND <= can be used
consecutively.

If mixed with BCD or other type of data, the value will be regarded as negative when the most significant bit is 1
and a correct comparison may not be obtained. In this case, use an F83 (DBIN) instruction or similar
instruction to change the data to binary data before making the comparison.

Flag conditions
O Error flag (R9007): Turns on and stays on when the area specified using the index modifier
exceeds the limit.
O Error flag (R9008): Turns on for an instant when the area specified using the index modifier
exceeds the limit.
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Floating point real number data
comparison: AND equal

AN F <> Floating point real number data

comparison: AND equal not

AN F > Floating point real number data
comparison: AND larger

AN F > = Floating point real number data
sl comparison: AND equal or larger Availability

AN F < Floating point real number data
comparison: AND smaller FPOR

JiX\ Y] P Floating point real number data Fhmor, 110 ormore
- comparison: AND equal or smaller

Outline Performs AND operation by comparing two single precision real number
data items with the comparison condition. The contact goes on or off
depending on the result of the comparison. The contacts are connected
in series.

Program example

Ladder DI Boolean
adder Diagram
9 Address Instruction
0 ST X 0
1 ANF>=
X0 Y30
0 |_EF> =, DTO, DT100:|_[ DT 0
S1 g2 DT 100
10 oT Y 30
S1 Real number data (2 words) or lower 16-bit area of 32-bit data to be compared
S2 Real number data (2 words) or lower 16-bit area of 32-bit data to be compared
Operands
Relay Timer/Counter Register Ll Constant
register Index | Integer
Operand o =
FL | modifier | device
WX |WY |WR (WL | SV EV |[DT | LD *n| 2 K | H f
S1 A|lA|A A A A A|lA|A A2 A|lA|A A* A
S2 A|lA|A A A A A|lA|A A A|lA|A A* A
(*1) This cannot be used with the FPZ/FP-X. A: Available

(*2) 10to ID.
* Index modification of a real number is not possible.
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Explanation of example

Compares the real number value of data registers (DTO, DT1) with the real number value of data registers
(DT100, DT101) when X0 turns on. If (DTO, DT1) = (DT100, DT101) in the X0 on state, the external output
relay Y30 goes on. If (DTO, DT1) < (DT100, DT101) or if X0 is in the off state, the external output relay Y30
goes off.

Description

Compares the real number data specified by S1 and S1 +1 with the real number data specified by S2 and
S2+1 according to the comparison condition.

The ANF instruction results in serial connection as the liaison contact when the comparison result is a
specified status (=, <, >, etc.).

The result of the comparison operation is as follows:

Comparison |Condition
Instruction o Sty < [(81+1, S1) = | (5141, S1) >
(S2+1, S2) | (S2+1, S2) | (S2+1, S2)

ANF= off on off

ANF< > on off on

ANF> off off on

ANF> = off on on

ANF< on off off < > indicates =
>=indicates =

ANF< = on on off <= indicates =

When processing 32-bit data, the higher 16-bit areas (S1+1, S2+1) are automatically determined once the
lower 16-bit areas (S1, S2) are specified.

‘ “7 The specified data area and the following data area are handled
together as single precision real number data.

S1+1 S1
Comparison
S2+1 S2

Precautions concerning usage
Multiple ANF comparisons instructions ANF =, ANF <>, ANF >, ANF >=, ANF <, and ANF <= can be used
consecutively.
Specifying the integer device with [S1] and [S2], the integer data is internally converted to real numbers
before operations continue.
When the constant K is specified in S1 and S2, the operations are the same as when a integer device is
specified.
Flag conditions

O Error flag (R9007):  Turns on and stays on when:

O Error flag (R9008):  Turns on for an instant when:

- The area specified using the index modifier exceeds the limit.

- If data other than real number data are specified in (S1+1, S1) and (S2+1,
S2).
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16-bit data comparison:

OR <>
OR >
OR >=
OR <
OR <=

Outline

16-bit data comparison:
16-bit data comparison:

16-bit data comparison:

16-bit data comparison:

16-bit data comparison:

OR equal

OR equal not
OR larger

OR equal
or larger

OR smaller

OR equal
or smaller

Performs OR operation by comparing two word data items with the

comparison condition. The contact goes on or off depending on the
result of the comparison. The contacts are connected in parallel.

Program example

Ladder DI Boolean
adder Diagram
g Address Instruction
0 ST X 0
| X0 Y30 |
o— | [] 1 OR>=
r>=, DTO, KGOJJ ‘ o7 0
I—I—' I—I—' K 60
St 82 6 oT Y 30
S1 16-bit equivalent constant or 16-bit area to be compared
S2 16-bit equivalent constant or 16-bit area to be compared
Operands
Relay Timer/Counter Register Inc_iex Constant
register Index
operend WX | WY | WR S 2\ EV | DT S ) K | H modifier
(*1) (1) | (2) | (*3) | (*4)
S1 A|lA|A|A A A A A A A
S2 A|lA|AI|A A A A A A A A A|A A
A: Available

(*1
(*2
(*3
(*4

2=

This cannot be used with the FPO/FP-e.
This cannot be used with the FPO/FPOR/FP-e/FPZ/FP-X.
With the FPZ, FP-X, FPOR, FP2, FP2SH, and FP10SH, this is 10 to IC.
With the FPZ, FP-X, FPOR, FP2, FP2SH, and FP10SH, this is ID.
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Explanation of example
Y30 goes onwhen X0is inthe on state, orwhen DTO = K60. If DTO < K60 and if X0 is in the off state, then Y30
goes off.

DTO

X0

Description

Compares the word data specified by S1 with the word data specified by S2 according to the comparison
condition.

The OR instruction results in parallel connection as the liaison contact when the comparison result is a
specified status (=, <, >, etc.).

The result of the comparison operation is as follows:

Comparison |Condition

instruction ., S1-52 S1>82

OR= off on off

OR<> on off on

OR> off off on

OR> = off on on

OR-< on off off < > indicates =
>= indicates =

OR«< = on on off <= indicates =

Precautions concerning usage
The OR comparison instructions OR =, OR <>, OR >, OR >=, OR <, and OR<= are programmed from the bus
line.

Multiple OR comparison instructions OR =, OR <>, OR >, OR >=, OR <, and OR <= can be used
consecutively.

If mixed with BCD or other type of data, the value will be regarded as negative when the most significant bit is 1
and a correct comparison may not be obtained. In this case, use an F81 (BIN) instruction or similar instruction
to change the data to binary data before making the comparison.

Flag conditions
O Error flag (R9007): Turns on and stays on when the area specified using the index modifier
exceeds the limit.

O Error flag (R9008): Turns on for an instant when the area specified using the index modifier
exceeds the limit.
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32-bit data comparison:
OR equal

32-bit data comparison:
ORD <> OR equal n%t
O R D > 32-bit data comparison:
OR larger
O R D S = 32-bit data comparison:
- OR equal or larger
o R D < 32-bit data comparison:
OR smaller

O R D <= 32-bit data comparison:
= OR equal or smaller

Outline Performs OR operation by comparing two double word data items with
the comparison condition. The contact goes on or off depending on the
result of the comparison. The contacts are connected in parallel.

Program example

Ladder DI Boolean
adder Diagram
o Address Instruction
X0 Y30 | 0 ST X 0
0 I I [ ] 1 ORD> =
D> =, DTo, DT100:J ‘ o7 0
L= DT 100
St S2 10 oT Y 30
S1 32-bit equivalent constant or lower 16-bit area of 32-bit data to be compared
S2 32-bit equivalent constant or lower 16-bit area of 32-bit data to be compared
Operands
Relay Timer/Counter Register Inc_iex Constant
register Index
operand WX | WY |WR WL SV EV | DT LD | FL | IX | 1V K | H modifier
(*1) (*1) | (*2) | (3) | (*4)
S1 AJlA|A]|A A A A A A A [NA| A
S2 AlA|A]|A A A A A A A [NA|A|A A

A: Available

(*1 N/A: Not Available

(2
(*3
(*4

This cannot be used with the FPO/FP-e.

This cannot be used with the FPO/FPOR/FP-e/FPZ/FP-X.

With the FPZ, FP-X, FPOR, FP2, FP2SH, and FP10SH, this is 10 to IC.
With the FPZ, FP-X, FPOR, FP2, FP2SH, and FP10SH, this is ID.

2=
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Explanation of example

Compares the contents of data registers (DT1, DTO0) with the data registers (DT101, DT100). When X0 turns
on or if (DT1, DTO) = (DT101, DT100), the external output relay Y30 goes on.

If (DT1, DTO) < (DT101, DT100) and if X0 is in the off state, the external output relay Y30 goes off.

Description
Compares the double word data specified by S1 and S1+1 with the double word data specified by S2 and
S2+1 according to the comparison condition.

The ORD instruction results in parallel connection as the liaison contact when the comparison result is a
specified status (=, >, <, etc.).

The result of the comparison operation is as follows:

Comparison |Condition
Instruction (S1+1, S1)< | (S1+1, S1) = | (S1+1, S1) >
(S2+1, S2) | (S2+1, S2) | (S2+1, S2)

ORD-= off on off

ORD< > on off on

ORD- off off on

ORD> = off on on

ORD-< on off off < > indicates =
>= indicates =

ORD«< = on on off <= indicates =

When processing 32-bit data, the higher 16-bit areas (S1+1, S2+1) are automatically determined once the
lower 16-bit areas (S1, S2) are specified.

‘ ‘4— The specified data area and the following data area are handled
together as 32-bit data.

S1+1 S1
Comparison
S2+1 S2

Precautions concerning usage

The OR comparison instructions ORD =, ORD <>, ORD >, ORD >=, ORD <, and ORD <= are programmed
from the bus line.

Multiple OR comparison instructions ORD =, ORD <>, ORD >, ORD >=, ORD<, and ORD <= can be used
consecutively.

If mixed with BCD or other type of data, the value will be regarded as negative when the most significant bit is 1
and a correct comparison may not be obtained. In this case, use an F83 (DBIN) instruction or similar
instruction to change the data to binary data before making the comparison.

Flag conditions
O Error flag (R9007): Turns on and stays on when the area specified using the index modifier
exceeds the limit.
O Error flag (R9008):  Turns on for an instant when the area specified using the index modifier
exceeds the limit.
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Floating point real number data
comparison: OR equal

ORF <> Floating point real number data
comparison: OR equal not
ORF > Floating point real number data
comparison: OR larger

ORF > = Floating point real number data
sl comparison: OR equal or larger Availability

ORF < Floating point real number data
comparison: OR smaller FPOR
0] =] Py F'oating point real number data Frogor, |10 ormore
=l comparison: OR equal or smaller

Outline Performs OR operation by comparing two single precision real number
data items with the comparison condition. The contact goes on or off
depending on the result of the comparison. The contacts are connected
in parallel.

Program example

S Boolean
adder Diagram
‘ag Address Instruction
| X0 Y30 | 0 ST X 0
o— | [ ] 1 ORF> =
|tF>= DTo, DT100:J ‘ DT 0
L= DT 100
St S2 10 OT Y 30
S1 Real number data (2 words) or lower 16-bit area of 32-bit data to be compared
S2 Real number data (2 words) or lower 16-bit area of 32-bit data to be compared
Operands
. Index
Relay Timer/Counter Register register Constant Index | Integer
Operand o E
FL | modifier | device
WX |WY |WR (WL | SV EV |[DT | LD | ¢2) K | H f
S1 A|lA|A A A A A|lA|A A2 A|A|A A* A
S2 A|lA|A]|A A A A|lA|A A A|lA|A A* A
(*1) This cannot be used with the FPS/FP-X. A:  Available

(*2) 10 to ID.
* Index modification of a real number is not possible.
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Explanation of example

When X0 turns on or if (DTO, DT1) = (DT100, DT101) by comparing the real number value of data registers
(DTO, DT1) with the real number value of data registers (DT100, DT101), the external output relay Y30 goes
on. If (DTO, DT1) < (DT100, DT101) and if X0 is in the off state, the external output relay Y30 goes off.

Description
Compares the real number data specified by S1 and S1 +1 with the real number data specified by S2 and
S2+1 according to the comparison condition.

The ORF instruction results in parallel connection as the liaison contact when the comparison result is a
specified status (=, >, <, etc.).
The result of the comparison operation is as follows:

Comparison |Condition
instruction (S1+1, S1)< | (S1+1, S1) = | (S1+1, S1) >
(S2+1, S2) | (S2+1, S2) | (S2+1, S2)

ORF= off on off

ORF< > on off on

ORF> off off on

ORF> = off on on

ORF< on off off < > indicates =
>= indicates =

ORF< = on on off <= indicates =

When processing 32-bit data, the higher 16-bit areas (S1+1, S2+1) are automatically determined once the
lower 16-bit areas (S1, S2) are specified.

‘ ‘47 The specified data area and the following data area are handled
together as single precision real number data.

S1+1 S1
Comparison
| | |
S2+1 S2

Precautions concerning usage
The OR comparisoninstructions ORF =, ORF <>, ORF >, ORF >=, ORF <, and ORF <=are programmed from
the bus line.
Multiple OR comparison instructions ORF =, ORF <>, ORF >, ORF >=, ORF<, and ORF <= can be used
consecutively.
Specifying the integer device with [S1] and [S2], the integer data is internally converted to real numbers
before operations continue.
When the constant K is specified in S1 and S2, the operations are the same as when a integer device is
specified.
Flag conditions

O Error flag (R9007):  Turns on and stays on when:

O Error flag (R9008):  Turns on for an instant when:

- The area specified using the index modifier exceeds the limit.

- If data other than real number data are specified in (S1+1, S1) and (S2+1,
S2).
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3.1 Composition of High-level Instructions

3.1 Composition of High-level Instructions

3.1.1 Composition

Each high-level instruction is composed of a high-level instruction number, boolean and
operands.

A/
¥ Example: FO (MV) instruction
The KO (S) is copied to DTO (D)

Execution condition

(Trigger) Operand
Address
I xo
0 |—[ FO MV, KO , DTO ]
I_I_, I_I_,
S D
Boolean

High-level instruction number

High-level instruction number
High-level instruction numbers are used for inputting the high-level instructions.

Boolean
Boolean indicate the processing content of each instruction.

Operand

Operands are used to specify the processing method and the storage area for processed
data, etc. Operands are classified into three types: S (source), D (destination) and n
(number).

The number of operands differ depending on the instruction.

Operand types

S (Source): Data which is to be processed or data which sets the processing method.
D (Destination): Location where result of processing is stored.

n (number): Numeric data which is to be processed or which sets the processing method.

Operands are specified using constants or memory areas (registers) as explained in
section 1.3 and 1.4.

Refer to the explanations of the instructions as only certain memory areas (registers) and
constants can be used with each instruction.
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3.1.2 High-level Instruction Numbers and Program Input

High-level instruction numbers are assigned to high-level instructions. For example, the
number assigned to the MV instruction (16-bit data transfer instruction) is 0 (FO or PO0).

A high-level instruction is entered by entering its high-level instruction number.

A high-level instruction with the prefix “F” is executed in every scan while its execution
condition (trigger) is in the on state.

A high-level instruction with the prefix “P” is executed only when the leading edge of its
execution condition (trigger) is detected.

For details about “F” and “P” type high-level instructions = section 3.1.4
Input of “F” type high-level instruction

'—H—EFO MV, KO , DTO0]

Input of “P” type high-level instruction

X0
'—H—[PO PMV, KO, DTO]

0
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3.1.3 High-level Instruction and Execution Condition (Trigger)

A high-level instruction is always used in a pair with its execution condition (trigger).
When the operation result of the relay sequence circuit specified as the execution
condition (trigger) is on, the high-level instruction is executed.

\/
¥ Example: When the execution condition (trigger) X0 is on, the FO (MV)
instruction is executed and KO is transferred to DTO.

X0
—{ Fo MV, Ko, DTO ]

L Execution condition

(Trigger)

There is no need to program the same execution condition (trigger) many times when
two or more high-level instructions are programmed consecutively with the same
execution condition (trigger).

A/
¥ Example:

X0
- Fo MV, K50, DT1 ]

X0
'H —H F151 WRT, Ko, DT1, K1, K0 ]

L This execution condition (trigger) is not required.

. 4

F Fo MV, K50, DT1 ]

[ F151 WRT, K0, DT1, K1, KO ]

Precautions if omitting execution conditions (triggers)

If you need to program both “F” and “P” type high-level instructions using the same
execution condition (trigger), proceed according to one of the following two examples.

A
L‘I Example 1: The same execution condition (trigger) is programmed twice for

“F” and “P” type instructions.
X0

| {Fo Mv, DTO,DT1 ]
LFoO MV, DT2,DT3 ]
L F60 CMP, DT 1, DT 3]
X0
| Po PMV, H 8000, DT 9058 ]

[ P157 PCADD, DT 9054, DT 0, DT 30 ]
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Y . . .
L‘I Example 2: The execution condition (trigger) is programmed once using the

PSHS, RDS and POPS instructions.

PSHS
X0
— FO MV, WRO, DT 10 ]
FO MV, LD1,DT11 ]
RDS
P115 PFIFT, DT 10, DT 11]
POPS

3.1.4 “F” and “P” Type High-level Instructions
For more high-level instructions, “F” and “P” types are available.

“F” type high-level instruction

While the execution condition (trigger) is on, the instruction is executed at each scan
repeatedly.

on
Execution condition
(Trigger) at L
Fypenignievel Becin[ M MMM MM
instruction ——
1 scan

“P” type high-level instruction

The leading edge of the execution condition (trigger) is detected, and a single scan is
executed.

on
Execution condition off | | |
(Trigger) ‘ ‘
P-type high-level ~ Execution M
instruction —

1 scan

As long as the execution condition (trigger) for the “P” type instruction continues to be
on, the instruction is executed only at the rise of the condition, and is not subsequently
executed.

If the mode is switched to the RUN mode, or the power supply is turned on in the RUN
mode, the instruction is not executed in the first scan if the execution condition (trigger)
for the “P” type instruction has been in effect from the beginning.

RUN

(Power: on)
Execution
condition | |
(Trigger) \ \
Operation ! '_I
of instruc-| _ Notexe- | '
tion cuted | Executed
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When you use the “P” type instruction with one of the following instructions that changes
the order of the execution of instructions, be aware that the operation of the instructions
will differ depending on the timing of their execution and their execution conditions
(triggers).

- MC to MCE instructions

- JP to LBL instructions

- F19 (SJP) to LBL instructions

- LOOP to LBL instructions

- CNDE instruction

- Step ladder instructions

- Subroutine instruction

For detailed information = section 4.3
When combining the “P” type high-level instruction with an AND stack instruction or pop

stack instruction, be careful that the programming is correct. For detailed information
section 4.7
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16-bit data move

Outline Copies 16-bit data to the specified 16-bit area.
For the FPOR/FPX/FP-X/FPO/FP-¢, the P type high-level instruction
‘PO (PMV)” is not available.

Program example

Ladder DI Boolean
adder Diagram
o Address Instruction
10 ST R 0
T'rll_gg?er 11 F o (MV)
DT 10
RO
10 F{F0 MV, DT10, DT20 ] DT 20
| | ]
T T
S D
S 16-bit equivalent constant or 16-bit area (source)
16-bit area (destination)
Operands
Relay Timer/Counter Register rtlar;;‘i’:t);r Constant ind
ndex
Operand e
i WX | WY |WR il SV EV | DT oy | IX (*3) |IY (*4) | K H modifier
(1) (*1) | (*2)
S A|lA|A A A A A|lA|A A A A A A
D NA| A |A|A A A A|lA|A A A N/A | N/A A
(*1) This cannot be used with the FP0 and FP-e. A: Availablg
(*2) This cannot be used with the FPO, FP-e, FPOR, FPS, FP-X. N/A: Not Available

)
)
(*3) With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is 10 to IC.
(*4) With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is ID.

Explanation of example
The contents of data register DT10 are copied to data register DT20 when trigger RO turns on.

Description
The 16-bit data or 16-bit equivalent constant specified by S is copied to the area specified by D.

Reference
When using an FPO/FP-e/FPOR/FPZ/FP-X high-speed counter: FO (MV) page 3 - 437
When using an FPO/FP-e/FPOR/FPZ/FP-X pulse output: FO (MV) page 3 - 443
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Application example

Y .
L'I Example 1: Transfer K30 to timer set value area SVO when R1 turns on.
R1
F—LFo Mv, K30, SV0] ‘

A\
L’I Example 2: Transfer the timer elapsed value EVO0 to data register DTO when
R2 turns on.

R2
’—1 F—{Fo mv, EV0, DTO0] ‘

Flag conditions

O Error flag (R9007):  Turns on and stays on when the area specified using the index modifier
exceeds the limit.

O Error flag (R9008): Turns on for an instant when the area specified using the index modifier
exceeds the limit.
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32-bit data move

Outline Copies 32-bit data to the specified 32-bit area.
For the FPOR/FPX/FP-X/FPO/FP-¢, the P type high-level instruction
“P1 (PDMV)” is not available.

Program example

Ladder DI Boolean
adder Diagram
o Address Instruction
Trigger 10 ST R 0
5 11 F 1 (DMV)
RO DT 10
10 —{F1 DMV, DT10 , DT20 ] - 20
S 32-bit equivalent constant or lower 16-bit area of 32-bit data (source)
Lower 16-bit area for 32-bit area (destination)
Operands
Relay Timer/Counter Register rén?:t);r Constant
Operand 9 Index
P WL LD | FL . . modifier
WX | WY | WR (1) SV EV | DT 1) | *2) IX(*3)|IY (*4)| K H
S A|lA|A A A A A|lA|A A N/A A A A
D NA| A |A|A A A A|lA|A A N/A | N/A | N/A A
(*1) This cannot be used with the FP0 and FP-e. A: Available

(*2) This cannot be used with the FPO, FP-e, FPOR, FPS, FP-X. N/A: Not Available

)
)
(*3) With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is 10 to IC.
(*4) With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is ID.

Explanation of example
The contents of data registers DT11 and DT10 are copied to data registers DT21 and DT20 when trigger RO
turns on.

Higher Lower
16-bitarea 16-bit area

. The content (16 bits) of DT10 and the content (16 bits) of DT11 are joined and
treated as 32-bit data.

Content for | Content for
DT11 DT10

. 32-bit data is separated into the higher 16-bit data and the lower 16-bit data,
and stored in DT21 and DT20.

To DT21 To DT20
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Description
The 32-bit data or 32-bit equivalent constant specified by S is copied to the 32-bit area specified by D.

When processing 32-bit data, the higher 16-bit areas (S+1, D+1) are automatically determined once the
lower 16-bit areas (S, D) are specified.

Flag conditions
O Error flag (R9007):  Turns on and stays on when the area specified using the index modifier
exceeds the limit.

O Error flag (R9008): Turns on for an instant when the area specified using the index modifier
exceeds the limit.

Reference

FP1/FP-M high-speed counter elapsed value: F1 (DMV) page ****
FPO/FP-e/FPZ/FP-X high-speed counter pulse output elapsed value: F1 (DMV) page 3 - 449
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16-bit data invert and move

Outline Inverts 16-bit data and transfers it to the specified 16-bit area.
For the FPOR/FPZ/FP-X/FPO/FP-e, the P type high-level instruction
“P2 (PMV/)” is not available.

Program example

Ladder DI Boolean
adder Diagram
9 Address Instruction
10 ST R 0
Trll_glg_gl]er 11 F 2 (MV))
RO DT 11
10 F{ F2 Mv/, DT11, DT20 ] DT 20
D
S 16-bit equivalent constant or 16-bit area to be inverted (source)
D 16-bit area (destination)
Operands
Relay Timer/Counter Register r(lent':letx Constant
gister Index
Operand difi
WL LD | FL «3) Iy *a)| K H OCHICT
WX | WY | WR (1) SV EV | DT 1) | +2) IX (*3) |IY (*4)

S A|lA|A]A A A A|lA LA A A A A A

D NA| A |A]A A A A|AI|A A A N/A | N/A A
(*1) This cannot be used with the FP0 and FP-e. A: Availablg
(*2) This cannot be used with the FP0, FP—e, FPOR, FPE, FP-X. N/A: Not Available

)
)
(*3) With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is 10 to IC.
(*4) With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is ID.

Explanation of example
The contents of data register DT 11 are inverted and transferred to data register DT20 when trigger RO turns
on.

DT10| H 3F DT20 | H 1111 [[D]
DT11| H 555 [[S] DT21| H 23A
DT12 | H 1234 DT22 | H FFFF Source [S]: H5555

Bit position|15 . .1211 | . 8|7 . .43 . .0

DT11 0101/0101/0101/0101
RO: on “F2 (MV/)” execution

‘ Invert and transfer

Destination [D]: HAAAA

Invert and

transfer Bit position[i5 . 1211 . . 8(7 . .4[3 . .0
DT10| H 3F | .~ DT20] HAAAA |[D] DT20 |1010[1010[t010[1010
DT11| Hs555 [ig DT21[ H 23A
DT12| H 1234 DT22| H FFFF
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Description

The 16-bit data or 16-bit equivalent constant specified by S is inverted and transferred to the 16-bit area
specified by D.

Bit position(15 . .1211 . . 8(7 .- - 4[3 . . 0
Binary dataj|0 0 0 0|0 1 0 O{1 1 01|00 10
Hexadecimal 0 4 D 2
Bit positionfi5 . .1211 . . 8|7 - - 4(3 - .0
Binary dataf1 1 1 1{1 01 1{0 010|110 1
Hexadecimal F B 2 D

Flag conditions
O Error flag (R9007): Turns on and stays on when the area specified using the index modifier
exceeds the limit.
O Error flag (R9008): Turns on for an instant when the area specified using the index modifier
exceeds the limit.

3-13



High-level Instructions

Outline

32-bit data invert and move

Inverts 32-bit data and transfers it to the specified 32-bit area.
For the FPOR/FPX/FP-X/FPO/FP-¢, the P type high-level instruction
“P3 (PDMV/)” is not available.

Program example

Ladder DI Boolean
adder Diagram
o Address Instruction
10 ST R 0
T:'l?_?er 11 F3  ©OMV)
RO DT 11
10 - F3 DMV/, DT11, DT20 ] DT 20
S D
S 32-bit equivalent constant or lower 16-bit area of 32-bit data to be inverted
(source)
D Lower 16-bit area of 32-bit data (destination)
Operands
Relay Timer/Counter Register rén?:t);r Constant
Operand 9 Index
wL LD [FL | IX | I¥ modifier
WX | WY | WR (1) SV EV | DT 12| *3) | (9 K H
S A|lA|A A A A A|lA|A A N/A A A A
D NA| A |A|A A A A|lA|A A N/A | N/A | N/A A
A: Available

(*1) This cannot be used with the FP0 and FP-e. ¢

(*2) This cannot be used with the FPO, FP—e, FPOR, FPX, FP—X. N/A: Not Available

(*3) With the FPOR, FP, FP-X, FP2, FP2SH, and FP10SH, this is 10 to IC.
)

(*4) With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is ID.
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Explanation of example
The contents of data registers DT12 and DT11 are inverted and transferred to data registers DT21 and DT20
when trigger RO turns on.

DT10|( H 25AC
DT11| H 0
DT12| H FFFD
RO: on
DT10( H 25AC
DT1| H 0
DT12| H FFFD
Description

DT20
DT21
DT22

[S]

H 1111 |[D]

H 34A

H FFFF

“F3 (DMV/)” execution

Invert and

transfer
» DT20

[é] » DT21
DT22

H FFFF |[D]

H 2

H FFFF

The 32-bit data or 32-bit equivalent constant specified by S is inverted and transferred to the 32-bit area

specified by D.

S [1100. 11010001 0101

S+1

000001110101 101 1

<

D (001100101110 1010

D+1

111110001010 0100

When processing 32-bit data, the higher 16-bit areas (S+1, D+1) are automatically determined once the
lower 16-bit areas (S, D) are specified.

Flag conditions
O Error flag (R9007):

O Error flag (R9008):

Turns on and stays on when the area specified using the index modifier

exceeds the limit.

Turns on for an instant when the area specified using the index modifier

exceeds the limit.
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High-level Instructions

F4 (GETS)

Reading of head word No.

P4 el of the specified slot.

Outline The head word No. of the specified slot is read.
This function is available from FP2/FP2SH Ver. 1.50 or later.

Program example

Ladder DI Boolean
adder Diagram
‘ag Address Instruction
10 ST R 0
T,riger 11 F4  (GETS)
RO DT 11
10 |—[ F4 GETS, DT11 , DT20] DT 20
S D
S Specification of slot numbers
D Area in which the WX and WY numbers stored (32 bits)
Operands
Relay Timer/Counter Register Int_:letx Constant | |ndex
Operand 199 9108 modifier
WX |WY |WR (WL | SV EV |DT |LD | FL 1 K H
A|lA|A A A A A|lA|A A N/A | N/A A
NA| A |A|A A A A|lA|A A N/A | N/A A
A: Available

N/A: Not Available

Explanation of example
The number of WX and WY for the slot specified by S is read, and set in [D, D+1].

D| Head number of WX of specified slot
D+1| Head number of WY of specified slot

When the unit is with X only, the same value is stored for the head number of WY.
When the unit is with Y only, the same value is stored for the head number of WX.
When the unit without input/output is specified, the same value is stored in D and D+1.

Flag conditions
O Error flag (R9007)(R9008):
- Itturns on, when the specified address using the index modifier exceeds a limit.
- It turns on, when the number other than 0 to 31 is specified for the slot number.
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High-

level Instructions

Bit data move

Outline
area.

Copies bit data of one 16-bit area to the specified bit of another 16-bit

For the FPOR/FPZ/FP-X/FPO/FP-e, the P type high-level instruction

“P5 (PBTM)” is not available.

Program example

Ladder DI Boolean
adder Diagram
9 Address Instruction
Trigger 10 ST R 0
4 11 F5 (BTM)
RO DT 20
10 —{ F5 BTM, DT 20, HCO04,DT 10 ]
| | ! | I | | H Co4
S n D DT 10
S 16-bit equivalent constant or 16-bit area (source)
16-bit equivalent constant or 16-bit area (specifies source and destination bit
positions)
D 16-bit area (destination)
Operands
Relay Timer/Counter Register rén?:t);r Constant
Operand 9 Index
wL LD | FL | IX ' modifier
WX | WY | WR (1) SV EV (DT )12 | ¢3) | (4 K H
S A|lA|A]|A A A A|A|A A A A A A
n A|lA|A]|A A A A|A|A A A A A A
D NA| A |A|A A A A|lA|A A A N/A | N/A A
(*1) This cannot be used with the FP0 and FP-e. A: Available

)
(*2) This cannot be used with the FPO, FP-e, FPOR, FPZ, FP-X.
(*3)

)

With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is 10 to IC.
(*4) With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is ID.

N/A: Not Available
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High-level Instructions

Explanation of example
The data at bit position 4 in data register DT20 is copied to bit position 12 in data register DT10 when trigger
RO turns on.

Source [S] n:HCo4
Bit position[15 . .1211 . . 8|7 . .[4/]3 . . 0 T—Source
DT20 1100(1101/000{1|/0 101 bit position 4

Destination [D] %

Bit position[i5 . .1211 . . 8|7 . . 4|3 . .0 Destination
DTI0 |00o0o0j0100[1101f0010 bit position 12

RO: on ' “F5 (BTM)”
Destination [D] execution

Bit position[i5 . [1211 . . 8|7 . . 4|3 . .0
DT10 000{1|/0100{1101/0010

Description

Asingle bitinthe 16-bit data or the 16-bit equivalent constant specified by S is copied to a bit of the 16-bit area
specified by D, as specified by n.

With the FP2SH and FP10SH, it is possible to transfer the contents of multiple bits as a single transfer.

How to specify n
The “n” specifies the source and destination bit positions using hexadecimal data as follows:

n:HO O O

Bit position of source “S” (set range: HO to HF)

Number of transfer bits
Range other than the above: “0” should be specified.

FP2 (Ver. 1.03 and subsequent versions), FP2SH and FP10SH only
Range: From 0 to F can be specified (refer to next page).

Bit position of destination “D” (set range: HO to HF)

Bit position specification for S and D
Bitpositon |15 [14 (13 [12[11 (109 [8 [7 [6 [5 [4 [3 [2 1 [0
Set value HF |HE |HD |[HC |HB |HA |H9 |H8 |H7 |H6 |H5 |H4 | H3 | H2 | H1 | HO

For example, when bit position 10 is specified, “HA” should be specified.
If bit position 4 of S is being transferred to bit position 12 of D, n = HC04.

Flag conditions
O Error flag (R9007): Turns on and stays on when the area specified using the index modifier
exceeds the limit.
O Error flag (R9008):  Turns on for an instant when the area specified using the index modifier
exceeds the limit.
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High-level Instructions

Transferring multiple bits [this can only be executed with FPOR, FPZ, FP-X, FP2
(Ver. 1.03 and subsequent versions), FP2SH, and FP10SH]

With the FP2, FP2SH and FP10SH, if the number of bits to be transferred is specified for n, the specified
number of bits is transferred in sequential order, starting from the position specified by S, to destination,
starting from the position specified by D.

Up to 16 bits can be transferred. The number of bits to be transferred should be specified as a hexadecimal
value. The range is from 0 to F (1 bit to 16 bits).

No. of bits transferred Setting (n)

1 bit HO oo
2 bits HO 10
3 bits HO 20
4 bits HO 30
5 bits HO 40
6 bits HO 50
7 bits HO 60
8 bits HOo 70
9 bits HO 8O
10 bits HO 9O
11 bits HO AO
12 bits HO BO
13 bits HO Co
14 bits HO DO
15 bits HO EO
16 bits HO FO

A\
L’I Example: When two bits are being transferred (n = HO 10)

Two bits sent, starting from bit position 5 of S to bit position 10

Bit position [15 . 1211 . 8|7 . . 4|3 . . 0

S 0010/0101{1T1001101
L

Two bits, starting from bit position 5<—‘

Bit position |15 . 1211 . 8|7 . . 4|3 . . O
D 1110/1101/000 11001

' “F5 (BTM)” execution

Bit position |15 . 1211 . 8|7 . . 4|3 . . O

D 1110/1001/000 11001

L]
L Bit positions 5 and 6 of S are transferred
to bit position 10 and 11 of D
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High-level Instructions

If “0” is specified as the number of bits to be transferred, the specified one bit is transferred.

If the specified range extends beyond the area of S, the contents of the part extending beyond the area are
transferred as “0”.

A
L’I Example: When four bits starting from bit position 14 of S are transferred
to bit position 2 of D...n = H23E

Bit position| (15 . 1211 . 8|7 . .  4{3 . . O
S oo0{1100/1101/00O01|1 010
EFour bits, starting from bit position 14
Bit position [15 . 1211 . 8|7 . . 4|3 . . 0
D 0010/0001{1 0111001
' “F5 (BTM)” execution
Bit position [15 . 1211 . 8|7 . . 4|3 . . 0
D 0010/0001|{1 000O0(1T 101
L ]

Bit positions 14 and 15 of S are trans-
ferred to bit positions 2 and 3 of D. “0”
is stored in bit positions 4 and 5 of D.

If the specified range extends beyond the area of D, the contents of the part extending beyond the area are
not transferred. Data is not written to the next address.

A
L’I Example: Six bits starting from bit position 6 of S are transferred to bit
position 12 of D...n = HC56

Bit position |15 . 1211 . 8|7 . . 4/3 . . 0
S o0oo0oo0o0/0O1TO0O1(1T 1011111

Six bits, starting from bit position 6 2
Bit position [15 . 1211 . 8|7 . . 4|3 . . 0
D 000010011 111/00 11
' “F5 (BTM)” execution
Bit position [15 . 1211 .87 . .43 . .0
D o111/1001|11 11|00 11

L

L From among bit positions 6 to 11 of S, bit
positions 6 to 9 are transferred to bit positions 12
to 15 of D (the contents of bit positions 10 and 11
of S are ignored).




High-level Instructions

P6 (PDGT)

Outline

Hexadecimal digit data move

Copies hexadecimal digits at one 16-bit area to the specified digit
position in another 16-bit area.

For the FPOR/FPZ/FP-X/FPO/FP-¢, the P type high-level instruction
“P6 (PDGT)” is not available.

Program example

Ladder DI Boolean
adder Diagram
o Address Instruction
Trigger 10 ST R 0
'_L| 11 F 6 (DGT)
RO DT 10
10 I Fé6 DGT, DT10, HO, DT20 |
L ] H 0
S n D DT 20
S 16-bit equivalent constant or 16-bit area (source)
16-bit equivalent constant or 16-bit area (specifies source and destination
hexadecimal digit position and number of hexadecimal digits)
D 16-bit area (destination)
Operands
Relay Timer/Counter Register . Int_iex Constant
egister Index
operand WX (WY |WR WL SV EV | DT LD | FL | IX v K H modifier
(1) (1) | (*2) | (*3) | (*4)
S A|lA|A]|A A A A|lAI|A A A A A A
n A|lA|A]|A A A A|lAI|A A A A A A
D NA| A |A|A A A A|A|A A A N/A | N/A A
(*1) This cannot be used with the FPO and FP-e. A: Available

)
(*2)
(*3)

)

Explanation of example

digit position| 2 1 0

Bit position |15 - -1211 - . 8|7 - - 483 .- -0
DT10 0000/0001/0100|100H1

The lower four bits in the data register DT10 ‘

is copied.

Borcoem] @ | 2 | 1 | o

Bit position [15 - -1211 . . 8|7 - - 4|3 - -0
DT20 0000{1000|(1010(1001

This cannot be used with the FP0O, FP-¢e, FPOR, FPZ, FP-X.
With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is 10 to IC.
(*4) With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is ID.

In this example, the upper 12 bits of DT20 do not change.

N/A: Not Available




High-level Instructions

Description

The hexadecimal digits in the 16-bit data or in the 16-bit equivalent constant specified by S are copied to the
16-bit area specified by D, as specified by n.

Digits

Digits are units of 4 bits used when handling data.

With this instruction, 16-bitdata is separated into four digits. The digits are called in order hexadecimal digit O,
digit 1, digit 2 and digit 3, beginning from the least significant four bits

«— 16-bitdata —— >

15 . 1211 . . 8|7 . .4[3 . .0
olofofolo]o]o[1][0]1]o]o[1]0]0]1

Hexadecimal Hexadecimal
digit 3 . digit 1 .
Hexadecimal Hexadecimal
digit 2 digit 0

Flag conditions
O Error flag (R9007): Turns on and stays on when the area specified using the index modifier
exceeds the limit.
O Error flag (R9008):  Turns on for an instant when the area specified using the index modifier
exceeds the limit.

How to specify n
n specifies the (3 source hexadecimal digit position, the 2 number of digits and the (1) destination
hexadecimal digit position to be copied using hexadecimal data as follows:

n:HO O O
3

(@ Source: Starting hexadecimal digit position
HO: Hexadecimal digit 0
H1: Hexadecimal digit 1
H2: Hexadecimal digit 2
H3: Hexadecimal digit 3

(2 Number of hexadecimal digits to be copied
HO: Copies 1 hexadecimal digits (4 bits)
H1: Copies 2 hexadecimal digits (8 bits)
H2: Copies 3 hexadecimal digits (12 bits)
H3: Copies 4 hexadecimal digits (16 bits)

(D Destination: Starting hexadecimal digit position
HO: Hexadecimal digit O
H1: Hexadecimal digit 1
H2: Hexadecimal digit 2
H3: Hexadecimal digit 3

If the value for (1), @ and (3)is 0, such as “H000” in the example program on the previous page, use the short
form, “HO.”




High-level Instructions

Examples of hexadecimal digit copy
The following patterns of digit transfer are possible based on the specification of n.

(1) When hexadecimal digit 1 of the source is copied to hexadecimal digit 1 of the destination:
digit_ 3 2 1 0

S

Specifyn: H 1 0 1

D
digt 3 2 1 0

(2) When hexadecimal digit 3 of the source is copied to hexadecimal digit 0 of the destination:
digit 3 2 1 0

S
\ Specifyn: H 0 0 3 (Short form: H3)
D

digit 3 2 1 0
(3) When multiple hexadecimal digits (hexadecimal digits 2 and 3) of the source are copied to multiple
hexadecimal digits (hexadecimal digits 2 and 3) of the destination:

digt 3 2 1 0
S

Specifyn: H 2 1 2

D
digt 3 2 1 0
(4) When multiple hexadecimal digits (hexadecimal digits 0 and 1) of the source are copied to multiple
hexadecimal digits (hexadecimal digits 2 and 3) of the destination:

digt 3 2 1 0

s
// Specify n: H 2 1 0
D

digit 3 2 1 0
(5) When 4 hexadecimal digits (hexadecimal digits 0 to 3) of the source are copied to 4 hexadecimal
digits (hexadecimal digits 0 to 3) of the destination:

digt 3 2 1 0
-l

M Specifyn:H 1 3 0
° [ ]

dgt 3 2 1 0
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High-level Instructions

Two 16-bit data move

Outline Copies two 16-bit data to the specified 32-bit area.

For the FPOR/FPZ/FP-X, the P type high-level instruction “P7 (PMV2)”
is not available.

Program example

Ladder DI Boolean
er ram
a agra Address Instruction
Trigger 10 ST R 0
] 11 F7 (MV2)
RO DT 10
10 H F7Mv2, DT10, DT20, DT30 | DT 20
= = = DT 30
S1 S2 D
S1 16-bit equivalent constant or 16-bit area (source)
S2 16-bit equivalent constant or 16-bit area (source)
D Lower 16-bit area for 32-bit area (destination)
Operands
. Index
Relay Timer/Counter Register register Constant -
Operand e
FL modifier
WX |WY |WR (WL | SV EV DT | LD *1) 1 K H f
S1 A|lA|A A A A A|lA|A A A A | N/A A
S2 A|lA|A A A A A|lA|A A A A | N/A A
D NAl A |A|A A A A|lAI|A A N/A | N/A | N/A A
(*1) This cannot be used with the FPOR, FPZ and FP-X. A: Available

. N/A: Not Available
Explanation of example

The contents of data register DT10 are copied to data register DT30 when trigger RO turns on.
The contents of data register DT20 are copied to data register DT31 when trigger RO turns on.

16 bits 16 bits
e sl
%/—/ %/—/
Contents of DT20 Contents of DT10
ol | | |

DT31

DT30




High-level Instructions

Description
The two 16-bit data or two 16-bit equivalent constant specified by S1 and S2 is copied to the 32-bit area
specified by D when the trigger turns on.

Related instruction
To copy three 16-bit data, use the F190 (MV3) instruction.

Flag conditions
O Error flag (R9007): Turns on and stays on when the area specified using the index modifier
exceeds the limit.
O Error flag (R9008): Turns on for an instant when the area specified using the index modifier
exceeds the limit.




High-level Instructions

Two 32-bit data move

P8 (pDMV2)

Outline Copies two 32-bit data to the specified 64-bit area.

For the FPOR/FPZ/FP-X, the P type high-level instruction “P8
(PDMV2)” is not available.

Program example

Ladder DI Boolean
AT R Address Instruction
Trigger 10 ST R 0
11 F8 (DMV2)
RO DT 10
10{—| | Fepmv2, DT10, DT20, DT30 o %
L ] ] ]
' ' ' DT 30
S1 S2 D
S1 32-bit equivalent constant or lower 16-bit area of 32-bit data (source)
S2 32-bit equivalent constant or lower 16-bit area of 32-bit data (source)
D Lower 16-bit area of 64-bit area (destination)
Operands
Relay Timer/Counter Register Int_letx Constant
register Index | Integer
Operand ot g
FL modifier | device
WX |WY |WR WL | SV EV |DT | LD (1) | K | H f
S1 A|lA|A A A A A|lA|A A A | A [NA A N/A
S2 A|lA|A A A A A|lA|A A A | A [NA A N/A
D NA| A |A|A A A A|lA|A A N/A | N/A | N/A A N/A
(*1) This cannot be used with the FPOR, FPX and FP-X. A: Available

. N/A: Not Available
Explanation of example

The contents of data register DT11 and DT10 and the contents of data register DT21 and DT20 are copied to
data registers DT33, DT32, DT31 and DT30 when trigger RO turns on.

Higher

Lower 16-bit Higher Lower 16-bit
16-bitarea  area 16-bitarea  area
[S2] 1811
Contents Contents Contents Contents
of DT21 of DT20 of DT11 of DT10
[D]
DT33 DT32 DT31 DT30




High-level Instructions

Description
The two 32-bit data or two 32-bit equivalent constant specified by S1 and S2 is copied to the 64-bit area (D+3,
D+2, D+1 and D) specified by D when the trigger turns on.

Related instruction
To copy three 32-bit data, use the F191 (DMV3) instruction.

Flag conditions
O Error flag (R9007): Turns on and stays on when the area specified using the index modifier
exceeds the limit.

O Error flag (R9008): Turns on for an instant when the area specified using the index modifier
exceeds the limit.




High-level Instructions

Block move
P10 (PBKMV)

Outline

Copies block data to the specified area.

For the FPOR/FPX/FP-X/FPO/FP-g, the P type high-level instructions
are not available.

Program example

Ladder DI Boolean
adder Diagram Address Instruction
Trigger 10 ST R 0
11 F10 (BKMV)
RO DT 0
10 FH_ F10 BKMV, DTO, DT3, DT10 |
| | Il | ] L | | DT 3
S1 S2 D bT 10
S1 Starting 16-bit area (source)
S2 Ending 16-bit area (source)
D Starting 16-bit area (destination)
Operands
. . Index
Relay Timer/Counter Register register Constant T
Operand ot
WL LD | FL modifier
WX (WY |WR (1) SV EV |DT *1) | (-2) 1 K H
S1 A|lA|A]|A A A A|A|A N/A N/A | N/A
S2 A|lA|A]|A A A A|lAI|A N/A N/A | N/A A
D NA| A |A]|A A A A|lA|A N/A N/A | N/A A
(*1) This cannot be used with the FP0 and FP-e. A: Available

(*2) This cannot be used with the FPO, FP-e, FPOR, FPZ, FP-X.

Descriptio

n

N/A: Not Available

The data block specified by S1 and S2 is copied to the block starting from the 16-bit area specified by D.

Precautions during programming
The starting area S1 and ending area S2 should be the same type of operand.

The number of the lower address should be specified by S1, and the number of the higher address should be
specified by S2. If S1 is specified as higher than S2 and the instruction is executed, an operation error will

occur.




High-level Instructions

Explanation of example
The data of dataregister “DT0to DT3”is copied to the data registers “DT10to DT13” when trigger RO turns on.

Source

—

[S11DTO| K 10
DT1| K 1
DT2| K 12

[S2]DT3| K 13
DT4| K 14

RO: on

[s1]DTO| K 10
DT1 K 1
DT2| K 12

[S21DT3| K 13
DT4| K 14

]

DT9

DT10

DT11

DT12

DT13

XX IRN|XRXR

o |0 |Oo|o|o

“F10 (BKMV)” execution

DT9| K 0
DT10| K 10
DT11 K 11
DT12| K 12
DT13 K 13

(D]

Precautions if the same type of memory area is specified for S1, S2, and D
The instruction is not executed if the address and type of memory area is the same for S1 and D.

If the block being transferred overlaps the transfer destination, the transfer results will be overwritten.

If S1 < D, the source data is copied starting from the higher address to the lower address in order (DT4 — DT3

— DT2 — DTH1).
[s11DTO| K 10 \ DTO
DT1 K 11 \ DT1
DT2| K 12 \ DT2
[S21DT3| K 13 \ DT3
DT4| K 14 DT4

10

10

11

12

NN |X|XN|IX

13

(D]

If S1 > D, the source data is copied starting from the lower address to the higher address in order (DTO — DT1

- DT2).

DTO
DT1
[S1]DT2
DT3
[S2] DT4

Flag conditions

O Error flag (R9007):
O Error flag (R9008):

K 10 DTO
K 11 / DT1
K 12 / DT2
K 13 / DT3
K 14 DT4

12

(D]

13

14

13

NN |IR|X|X

14

Turns on and stays on when:
Turns on for an instant when:

- The area specified using the index modifier exceeds the limit.
-81>82
- The data block to be copied exceeds the limit of the destination area.




High-level Instructions

Outline

Block copy

Copies the specified 16-bit data to a block with one or more 16-bit

areas.

For the FPOR/FPZ/FP-X/FPO/FP-e, the P type high-level instructions

are not available.

Program example

Ladder DI Boolean
adder Diagram
o Address Instruction
Trigger 10 ST R 0
n—'—l 11 F11  (COPY)
RO DT 1
10 I F11 COPY, DT1, DT10, DT14 |
| | I | I | | DT 10
S D1 D2 DT 14
S 16-bit equivalent constant or 16-bit area (source)
D1 Starting 16-bit area (destination)
D2 Ending 16-bit area (destination)
Operands
. . Index
Relay Timer/Counter Register register Constant Indlox
operend WX | WY [WR Lo SV EV | DT s 2 ) K H modifier
(1) (1) [ (*2) | (*3) | (*4)
S Al A A | A A A A|A|A A A A A A
D1 NA| A |[A]|A A A A | A | A | NA | NA |[NA|NA A
D2 NA| A |A|A A A A | A | A | NA | NA |[NA|NA A
(*1) This cannot be used with the FPO and FP-e. A: Available

(2
(*3

)
) This cannot be used with the FPO, FP-e, FPOR, FPZ, FP-X.
)
)

With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is 10 to IC.

(*4) With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is ID.

N/A: Not Available




High-level Instructions

Explanation of example
The contents of data register DTO are copied to the block ranging from data register DT10 to DT14 when
trigger RO turns on.

DTO| K 10 DTi0| K 0 |[D1]
[S]DT1| K 11 DT11| K 0
DT2 K 12 DT12| K 0
DT3| K 13 DT13| K 0

DT4| K 14 DT14| K 0 |[D2]

RO: on “F11 (COPY)” execution

DTO| K 10 DT10| K 11 [[D1]
[SIDT1| K 11 DT11| K 11
DT2] K 12 DT12| K 11
DT3| K 13 DT13| K 1

DT4| K 14 DT14| K 11 |[D2]

Description

The 16-bit equivalent constant or 16-bit area specified by S is copied to all 16-bit areas of the block specified
by D1 and D2.

Precautions during programming

The starting area D1 and ending area D2 should be the same type of operand.

The area of the lower address for the block being copied should be specified by D1, and the higher address
should be specified by D2. If D1 is specified as higher than D2 and the instruction is executed, an operation
error will occur.

When the same number as D1 and D2 is specified, the 16-bit data will be copied to the 16-bit area of that
number.

Flag conditions
O Error flag (R9007):  Turns on and stays on when:
O Error flag (R9008):  Turns on for an instant when:

- The area specified using the index modifier exceeds the limit.
- D1 > D2.




FPO/FP-e

High-level Instructions

=u X ([1:1s)Jll Data read from EEPROM

Outline

Reads data from the EEPROM area.

Program example

Availability

FPO/FP-e

Ladder Diagram

Boolean Non-ladder

Address Instruction
Trigger 10 ST R
A 11 F12  (ICRD)
RO
10 F  F12 ICRD, KO, K10, DTO | <
| | L ] |
T T T
S1 S2 D DT
S1 Constant for specifying the starting address of EEPROM (for source data)
S2 32-bit equivalent constant or lower 16-bit area of 32-bit data for specifying
number of words to be read
D Starting 16-bit area for storing data read from EEPROM (for destination)
Operands
. . Index
Rela Timer/Counter Register ; Constant
Operand y ’ register mlggief;;r
WX (WY |WR [WL | SV EV (DT |LD [FL |IX |IY [ K | H
S1 N/A |N/A [N/A|IN/A| N/A | N/A [N/A|N/A|N/A|NA|N/A| A |NA N/A
S2 N/A |N/A [N/A|IN/A| N/A | N/A [N/A|N/A|N/A[NA|N/A| A |NA N/A
D N/A | N/A|N/A|N/A| N/A | N/A | A [N/A|N/A|N/A|N/A|NA [N/A N/A
A: Available

Explanation of example

10 blocks of data stored in blocks 0 to 9 of the EEPROM are transferred to data registers DTO to DT639 when

execution condition (trigger) RO turns on.

EEPROM area

[S1] 0| 64 words

1| 64 words

[S2] 2| 64 words

9| 64 words 576

Data register DT
[D]

E—— O
64
128

——>

——>

——>

Address
(Block)

N/A: Not Available




High-level Instructions FPO/FP-e

Description

S2 blocks of data stored in the EEPROM starting from S1 are transferred into the data register specified by D.
At this time, the transferred data is handled in units of 1 block/64 words.

Precautions during programming

Values that can be specified by S1, S2 and D

Type Memory area

S1 S2 D
FPO C10, C14, C16, FP-e | KO to K9 K1 to K10 DTO to DT1595
FPO C32, SL1 KO to K95 K1 to K96 DTO to DT6080
FPO T32 KO to K255 K1 to K256 DTO to DT16320

Volume of data held in the EEPROM

Type Volume that can be read
FPO C10, C14, C16, FP-e | 640 words

FPO C32, SL1 6,144 words

FPO T32 16,384 words

Because the initial data in the EEPROM is not fixed, caution is required when reading data that has not been
written to the EEPROM.

Flag conditions
O Error flag (R9007):  Turns on and stays on when:
O Error flag (R9008):  Turns on for an instant when:
- The address specified by S1 does not exist in the EEPROM area.
- The area specified by S2 exceeds the limit of the EEPROM area.

- The area is exceeded when blocks specified by D and subsequent
parameters are transferred.




FP3/FP-X/FPOR

High-level Instructions

= X ([e3:]s)) Data read from F-ROM

Reads data from the F-ROM area.

Outline

Program example

Availability

FP3/FP-X/FPOR

Ladder Diagram

Boolean Non-ladder

Address Instruction
Trigger 10 ST R
A 11 F12  (ICRD)
RO
10 F  F12 ICRD, KO, K10, DTO | <
| | L ] |
T T T
St S2 D DT
S1 Constant for specifying the starting address of F-ROM (for source data)
S2 32-bit equivalent constant or lower 16-bit area of 32-bit data for specifying
number of words to be read
D Starting 16-bit area for storing data read from F-ROM (for destination)
Operands
. . Index
Relay Timer/Counter Register P ar Constant | |ndex
Operand 9 modifier
WX (WY |WR [WL | SV EV (DT |LD | FL 1 K | H
S1 N/A |N/A [N/AIN/A| N/A | N/A |[N/A|N/A|[N/A N/A A |N/A N/A
S2 N/A |N/A [N/AIN/A| N/A | N/A |[N/A|N/A|[N/A N/A A |N/A N/A
D N/A | N/A[N/AIN/A] NJA | NJA | A |[N/A|N/A N/A  [N/A |N/A N/A
A:  Available

Explanation of example

10 blocks of data stored in blocks 0 to 9 of the F-ROM are transferred to data registers DTO to DT20479 when

execution condition (trigger) RO turns on.

[S1]0
]
[S2] 2

9

F—ROM area

2,048 words [—> 0
2,048 words [ —> 2048
2,048 words [—> 4096
2,048 words |—> 18432

T— Address

(Block)

Data register DT

(D]

N/A: Not Available




High-level Instructions FPX/FP-X/FPOR

Description
S2 blocks of data stored inthe F-ROM starting from S1 are transferred into the data register specified by D. At
this time, the transferred data is handled in units of 1 block (2,048 words).

Precautions during programming
Values that can be specified by S1, S2 and D

Type Memory area
S1 S2 D
FPZ, FP-X, FPOR KO to K15 K1 to K16 DTO to DT30720
(FP-X C14, FPOR C10, 14, 16: DTO to DT12284)

Volume of data held in the F-ROM

Type Volume that can be read
FPZ, FP-X, FPOR 32,765 words (FP-X C14, FPOR C10, 14, 16: 12285 words)

Because the initial data in the F-ROM is not fixed, caution is required when reading data that has not been
written to the F-ROM.

The initial value of F-ROM of FPOR can be cleared to 0 when the programs are all deleted with a tool
software.

Flag conditions
O Error flag (R9007):  Turns on and stays on when:

O Error flag (R9008):  Turns on for an instant when:
- The address specified by S1 does not exist in the F-ROM area.
- The area specified by S2 exceeds the limit of the F-ROM area.

- The area is exceeded when blocks specified by D and subsequent
parameters are transferred.




FP2SH/FP10SH

High-level Instructions

Outline

Program example

Data read from IC card

Availability

FP2SH/FP10SH

Reads data from the expansion memory area of the IC card.

Ladder DI Boolean Non-ladder
AT R Address Instruction
Trigger 10 ST R 0
0 11 F 12  (ICRD)
RO K 0
10 F_ F12 ICRD , Ko, Ko, III)T100|:| < o
I I I
St S2 D DT 100
S1 Constant for specifying the starting address of IC card expansion memory (for
source data)
S2 32-bit equivalent constant or lower 16-bit area of 32-bit data for specifying
number of words to be read
D Starting 16-bit area for storing data read from IC card (for destination)
Operands
o ; Relay Timer/Counter Register r(le;?set);r Constant Index
Deran IX \% modifier
WX (WY |WR |WL | SV EV (DT |LD | FL *1) | (2 K H
S1 N/A |N/A [N/AIN/A| N/A | N/A [N/A|IN/A|N/A| NA | NA A A A
S2 A|lA|A]|A A A A|A|A A NA | A A A
D NA|A|A|A A A A | A | A | NA | NA |NA|NA A
- . A: Available
(1) This is 1010 [C. N/A: Not Available
(*2) This is ID.

Explanation of example
10 words of data stored in addresses 0 to 9 of the IC card expansion memory area are transferred to data
registers DT100 to DT109 when trigger RO turns on.

Expansion
memory area in Internalmemory
IC card of CPU
[S1]0 — DT100 [D]
1 —> DT101
[S2] 2 —> DT102
9 —>DT109

L Address




High-level Instructions FP2SH/FP10SH

Description

S2 words of data stored in the IC card expansion memory area starting from S1 are transferred into the CPU
memory location specified by D.

Precautions during programming
The values available for S1 and S2 vary depending on the size of the IC card expansion memory area.
When using an nkB IC card

Value that can be specified for S2: 1 to (n_xz‘IOﬁ ‘1)

Value that can be specified for S1: 0 to ([S2]-1)

n S1 S2

256 k K131070 K131071 (H1FFFF)
512 k K262142 K262143 (H3FFFF)
1M K524286 K524287 (H7FFFF)
2M K1048574 K1048575 (HFFFFF)

Note: When using as remaining DOS formatted mkB expansion memory:

S2:1to (—mez1 24)

S1: 0to [S2]
Flag conditions
O Error flag (R9007):  Turns on and stays on when:
O Error flag (R9008):  Turns on for an instant when:
—No IC card is installed in the CPU.
- The IC card access enable switch is set to off (disabled).
- No expansion memory area is found on the IC card.

- The address specified by S1 does not exist in the expansion memory area
of the IC card.

- The area specified by S2 exceeds the limit of the expansion memory area
of the IC card.

- The area is exceeded when blocks specified by D and subsequent
parameters are transferred.




FPO/FP-e

High-level Instructions

>h B {94 pQ Data write to EEPROM

Outline Writes data to the EEPROM area.

Program example

Step

Availability

1

FPO V2.0 or more/FP-e

Boolean Non-ladder

Ladder Diagram

Address Instruction
Trigger 10 ST R 0
4 11 P 13 (PICWT)
10 R|O_[ P13 PICWT,DTO, K10, KO | ot °
’I | |’| | ,I | | ] K 10
S1 S2 D K 0

This instruction is a differential execution type
(P type) of instruction, and should be specified
with a “P” in front of the instruction number.

S1 Starting 16-bit area for storing source data
S2 32-bit equivalent constant or lower 16-bit area of 32-bit data for specifying
number of words to be write
D Starting address (constant) of EEPROM area for storing received data (for
destination)
Operands
) . Index
Relay Timer/Counter Register : Constant | |ndex
register
Operand 9 modifier
WX |WY |WR (WL | SV EV |DT LD [FL | IX | IY K H
S1 N/A [N/A [N/A [N/A| N/A | NJA | A [N/A|[N/A|N/A [ NA | NA | NA N/A
S2 N/A |N/A [N/A|IN/A| N/A | N/A [N/A|IN/A|N/A|NA |NA| A |NA N/A
D N/A |N/A [N/AIN/A| N/A | N/A [N/A|IN/A|N/A|NA |NA| A |NA N/A
A:  Available

N/A: Not Available
Explanation of example

10 blocks (640 words) of data stored in data registers DTO to DT576 are transferred to blocks 0 to 9 in the
EEPROM area when execution condition (trigger) RO turns on.

Data register DT EEPROM area
[S1] 0| 64 words[—> O [D]
64| 64 words [—> 1
[S2] 128 —> 2

t 576

64 words

64 words

t

Address
(Block)




High-level Instructions FPO/FP-e

Description
S2 blocks of data stored in the data register starting from S1 are transferred into the EEPROM area specified
by D. At this time, the transferred data is handled in units of 1 block/64 words.

Precautions during programming
Values that can be specified by S1, S2 and D

Type Memory area

S1 S2 D
FPO C10, C14, C16, FP-e | DTOto DT1595 K1 to K10 KO to K9
FPO C32, SL1 DTO to DT6080 K1 to K96 KO to K95
FPO T32 DTO to DT16320 K1 to K256 KO to K255

Volume of data that can be held in the EEPROM

Type Volume that can be read
FPO C10, C14, C16, FP-e | 640 words

FPO C32, SL1 6,144 words

FPO T32 16,384 words

Data can be written to the EEPROM up to 10,000 times.

In order to prevent this instruction from being written to the EEPROM numerous times through erroneous
programming, it has been set up as a differential execution type of instruction (P13). When setting up the
program, however, please make sure that this instruction is not written to the EEPROM numerous times.

When the instruction is executed, the operation execution time will be approximately 5 ms longer for block (64
words).

This instruction should not be used in interrupt programs.
If the FPOR is used as the FPO, the execution time will be longer. (FPO compatibility mode)
Comparative chart of execution time of FPOR in FPO mode and FPO

No. of specified Execution time of FPO (Unit: ms) Execution time of FPOR in FPO
blocks compatibility mode (Unit: ms)
1 5 100

2 10 100

4 20 100

8 40 100

16 80 100

32 160 100

33 165 200

40 205 200

Note that the execution time of the FPOR in FPO mode is longer as shown in the above chart.

Flag conditions
O Error flag (R9007):  Turns on and stays on when:

O Error flag (R9008):  Turns on for an instant when:
- The number specified by S1 does not exist in the memory area.
- The area specified by S2 exceeds the limit of the memory area.

- The area is exceeded when blocks specified by D and subsequent
parameters are transferred.




FP3/FP-X/FPOR

High-level Instructions

>h IS Data write to F-ROM

Availability
FP3/FP-X/FPOR

Outline Writes data to the F-ROM area.
Program example
Ladder DI Boolean Non-ladder
adder Diagram Address Instruction
Trigger 10 ST R 0
— 1 P 13 (PICWT)
RO DT 0
|—| P13 PICWT ,DTO0, K1, KO
10 L |:| K 1
S1 S2 D K 0
This instruction is a differential execution type
(P type) of instruction, and should be specified
with a “P” in front of the instruction number.
S1 Starting 16-bit area for storing source data
S2 32-bit equivalent constant or lower 16-bit area of 32-bit data for specifying
number of words to be write
D Starting address of F-ROM area for storing received data (for destination)
Operands
Index
Rela Timer/Counter Register 5 Constant
Operand y 9 register mlgddief;;r
WX |WY ([WR |WL | SV EV | DT |LD | FL | K H
S1 N/A |N/A [N/A|IN/A| N/A | NA | A |[NA|[N/A N/A N/A | N/A N/A
S2 N/A |N/A [N/A|IN/A| N/A | N/A [N/A|N/A [N/A N/A A | NA N/A
D N/A |N/A [N/A|N/A| N/A | N/A |[N/A|N/A|N/A N/A A | NA N/A
A: Available

Explanation of example

N/A: Not Available

1 block (2,048 words) of data stored in data registers DTO is transferred to block 0 in the F-ROM area when

execution condition (trigger) RO turns on.

Data register DT F—ROM area
[s21] [s1] 0| 2,048 words [—> 0 D]
2048| 2,048 words [—> 1
4096 | 2,048 words [—> 2
18432| 2,048 words [—> 9
LAddress
(Block)




High-level Instructions FPX/FP-X/FPOR

Description
S2 block of data stored in the data register starting from S1 is transferred into the F-ROM area specified by D.
At this time, the transferred data is handled in units of 1 block (2,048 words).

Precautions during programming
Values that can be specified by S1, S2 and D

Type Memory area
S1 S2 D

FPZ, FP-X, FPOR DTO to DT30720 K1 KO to K15
(FP-X C14, FPOR C10, 14, 16: DTO to DT12284)

Volume of data that can be held in the F-ROM

Type Volume that can be read
FPZ, FP-X, FPOR 32,765 words (FP-X C14, FPOR C10, 14, 16: 12285 words)

Data can be written to the F-ROM up to 10,000 times.

In order to prevent this instruction from being written to the F-ROM numerous times through erroneous
programming, it has been set up as a differential execution type of instruction (P13). When setting up the
program, however, please make sure that this instruction is not written to the F-ROM numerous times.

The number of blocks that can be written to is only one. Also, a maximum time of approximately 100 ms is
required for instruction execution. To write to multiple blocks, first divide into multiple scans.

This instruction should not be used in interrupt programs.

Flag conditions
O Error flag (R9007):  Turns on and stays on when:

O Error flag (R9008):  Turns on for an instant when:
- The number specified by S1 does not exist in the memory area.
- The area specified by S2 exceeds the limit of the memory area.

- The area is exceeded when blocks specified by D and subsequent
parameters are transferred.




FP2SH/FP10SH

Outline Writes data to the expansion memory area in the IC card.
Program example

High-level Instructions

Data write to IC card Ll 7

FP2SH/FP10SH

Ladder DI Boolean Non-ladder
adder Diagram
o Address Instruction
Trigger 10 ST R 0
n—'—l 11 F13  (CWT)
RO DT 100
10 H{ F13 ICWT,DT 100, K10, K100 ]
| | ] 1 ] 1 | J K 10
St S2 D K 100
S1 Starting 16-bit area for storing source data
S2 32-bit equivalent constant or lower 16-bit area of 32-bit data for specifying
number of words to be write
D Starting address (constant) of IC card expansion memory area for storing
received data (for destination)
Operands
. . Index
Relay Timer/Counter Register register Constant Indlox
Operand 1X Y modifier
WX (WY |WR |WL | SV EV (DT |LD | FL *1) | 2 K H
S1 A|lA|A]|A A A A | A | A | NA | NA |[NA|NA A
S2 A|lA|A]|A A A A|lAI|A A N/A A A A
D N/A |N/A [N/A|IN/A| N/A | NJA [N/A|INA[N/A| NA | NA | A A A
* o A:  Available
(1) This is 10 to IC. N/A: Not Available
(*2) Thisis ID.

Explanation of example
10 words of data stored in data registers DT100 to DT109 are transferred to addresses 100 to 109 in the
expansion memory area in the IC card when trigger RO turns on.

Internal memory Expansion memory

of CPU area in IC card
[S1] DT 100 —— 100 [D]
DT101 —— 101
[S2] DT102 —— 102
t DT109 > 109

L Address




High-level Instructions FP2SH/FP10SH

Description
S2 words of data stored in the CPU starting from S1 are transferred into the expansion memory areainthe IC
card specified by D.

The F13 (ICWT)/P13 (PICWT) instruction can be executed only in the expansion memory area of an
SRAM-type IC card.

Precautions during programming

The values available for D vary depending on the size of expansion memory area in the IC card.

When using an nkB IC card

Value that can be specified for S2: 1 to (_O_n X21 24 —1)

Value that can be specified for S1: 0 to ([S2]-1)

n S1 S2

256 k K131070 K131071 (H1FFFF)
512 k K262142 K262143 (H3FFFF)
1M K524286 K524287 (H7FFFF)
2M K1048574 K1048575 (HFFFFF)

Note: When using as remaining DOS formatted mkB expansion memory:

s2:110 (M%)

S1:0to [S2]
Flag conditions

O Error flag (R9007):  Turns on and stays on when:

O Error flag (R9008):  Turns on for an instant when:
—No IC card is installed in the CPU.
- The IC card access enable switch is set to off (disabled).
- Write protect is in effect on the card side.
- The card is a FLASH-EEPROM type.
- No expansion memory area is found on the IC card.

- The area specified by S2 exceeds the limit of the expansion memory area
of IC card.

- The area is exceeded when blocks specified by D and subsequent
parameters are transferred.




High-level Instructions

F1 4 (PGRD) Program read from IC card
P14 (PPGRD)

Outline Reads a program from the IC card and executes it.
Program example

Ladder DI Boolean Non-ladder
adder Diagram Address Instruction
Trlgger 10 ST R 0
R 11 F 14 (PGRD)
10 |—[F14 PGRD, DT 100 ] DT 100
|
S
S Starting 16-bit area (max. 4 words of data) for storing file name (max. 8 letters)
in the ASCII format.
Operands
. . Index
Relay Timer/Counter Register register Constant Index
Operand IX Iy modifier
WX |WY |WR |WL | SV EV |DT |LD | FL 1) 2) K H
S A|lA|A A A A A | A | A | NA | NA |[NA|NA A
(*1) With the FP2SH/FP10SH, this is 10 to IC. A: Available

N/A: Not Available
(*2) With the FP2SH/FP10SH, this is ID.

Explanation of example

When the execution condition RO is on, the programs for file names written to data register DT100 and
subsequent data registers are read from the IC memory card, and are substituted for the program currently
being executed.

If“STEP2”is written for data register DT 100 or a subsequent register, the program with the file name “STEP2”
stored on the IC memory card is read.

IC memory card
RO O Program “STEP1”
HF14(PGRD) , DT100 O Program “STEP2"
O Program “STEP3”

RUN mode
RO : on
DT100: “STEP2”

R20 The program “STEP2”
[ )_‘ is executed.

R21

I—




High-level Instructions

Description

The program for the file name stored in the area specified by S is read from the IC memory card, and is
substituted for the program currently being executed.
Subsequent operation is carried out based on the program which was read.

Precautions when changing programs

Programs are changed when the ED instruction is executed. At that point, the mode changes automatically
from the RUN mode to the PROG. mode.

All output goes off.

The contents of memory areas not specified as hold-type are cleared.

When a program is read, the system registers are rewritten at the same time. The same system register

settings as those of the specified program should always be used, including the I/O map, remote /O map, and
others.

Flag conditions
O Error flag (R9007):  Turns on and stays on when:

O Error flag (R9008):  Turns on for an instant when:
- No IC card is installed in the CPU.
- The IC card access enable switch is set to off (disabled).
- No DOS formatted area is found on the IC card.
- The specified file name does not exist on the IC card.
- The specified file is not a program file for the FP2SH/FP10SH.
- The file is damaged.
- A file name which cannot be used is specified.




High-level Instructions

Specifying file names

The program file name should be replaced with a character code, and written to the memory area that has S
as the first address.

ASCII codes can be used.

No extension should be attached.

A single-byte numerical value HOO is the final code. If "THOQ” is written at the end of the file name (the MSB),
the characters up to that point area treated as the file name.

If all 8 characters are specified for the file name, no final code is necessary. A code (H20) should be specified
for any blank spaces.

Only some of the characters specified
(Higher) (Lower)

All 8 characters specified
(Higher) (Lower)

DT100| “B’ “A” DT100 | B+ A"
DT101| “D” | “C’ DT101 | D" | “C’
DT102| H20 H20 | | space DT102 " Ho=
DT103| H20 ' Heo || codes l 1
Final code

Specific example of specifying a file name

There are two ways to write a character code to a memory area specified by the F14 (PGRD) instruction.
The character code can be written directly, using a data move instruction (FO or F1).

The character code can be converted to the file name written when the program was created, using the ASCII
conversion instruction (F95).

Writing a character code directly

A
L‘I Example:

When only some of the characters are specified

Specifying a file name of “ABCD”

File name A B C D
ASClicode 41 42 43 44
RO
—| —{ F1 (DMV), H 44434241, DT 100 ]
CFOMV), H 0,DT102 ]
R1
—| —{ F14 (PGRD), DT 100 ]
Specifying a file name of “STEP2”
File name S T E P 2
ASClicode 53 54 45 50 32
R1
—| L F1 (DMV), H 50455453, DT 100 ]
[ FO (MV), H 32, DT 102 7]
R1
— L F14 (PGRD), DT 100 ]




High-level Instructions

Specifying a file name with the ASCII conversion instruction, and converting it

The file name is converted to a character code using the ASCII conversion instruction “F95 (ASC)”, and is
written to a specified memory area.

- Programming can only be done with the programming tool software.

- When the ASCII conversion instruction is executed, the results are stored in a 6-word (12-character)
memory area. The specification should be made as follows.

Operandof FO5M OOOOOOOO uuuu
%\/—/
The file name (8 characters) should be entered with characters filling the spaces
starting from the left. Spaces should be entered where characters are not specified.

\
L‘I Example: (“

N

u” indicates a space)

Specifying a file name of “ABCD”

RO
L F95 (ASC), M ABCD wuLULLLL,DT 100]

R1
I F14 (PGRD), DT 100]

Specifying a file name of “STEP2”

RO

H{ F95 (ASC), M STEP2 LuuLLLL,DT 100]
R1

I F14 (PGRD), DT 100 ]




High-level Instructions

F1 5 (XCH) 16-bit data exchange
P15 (PXCH) °

Outline Exchanges two 16-bit data items.
For the FPOR/FPZ/FP-X/FPO/FP-¢, the P type high-level instruction
“P15 (PXCH)” is not available.

Program example

Ladder DI Boolean
adder Diagram
ag Address Instruction
10 ST R 0
T,rll_lgger 11 F 15 (XCH)
RO DT 10
10’—{ —{_F15 XCH, DT 10, DT22 ] DT 22
D1 D2
D1 16-bit area to be exchanged
D2 16-bit area to be exchanged
Operands
. . Index
Relay Timer/Counter Register register Constant Indlox
operend WX | WY [WR Lo SV EV | DT s 2 ) K H modifier
(*1) (1) |(2) | (*3) | (*4)
D1 N/A| A A A A A A A A A A N/A | N/A A
D2 NA| A | A A A A A A A A A N/A | N/A A
(*1) This cannot be used with the FPO and FP-e. A:  Available
(*2) This cannot be used with the FPO, FP-e, FPOR, FPX, FP-X. N/A: Not Available
(*3) With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is 10 to IC.
)

(*4) With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is ID.




High-level Instructions

Explanation of example
The contents of data register DT10 and data register DT22 are exchanged when trigger RO turns on.

[D1]1DT10| K 10 DT20| K 20

DT | Kk 11 \ DT21| K 21

DT12| K 12 DT22| K 22 |[D2]

DT13| K 13 DT23| K 23

DT14 K 14 DT24 K 24

RO: on “F15 (XCH)” execution

[D1]1DT10| Kk 20 DT20| K 20

DT11| Kk 11 DT21| K 21

DT12| k 12 DT22| K 10 |[D2]

DT13] Kk 13 DT23| K 23

DT14] k 14 DT24 K 24
Description

The contents in the 16-bit areas specified by D1 and D2 are exchanged.

Flag conditions
O Error flag (R9007): Turns on and stays on when the area specified using the index modifier
exceeds the limit.
O Error flag (R9008): Turns on for an instant when the area specified using the index modifier
exceeds the limit.




High-level Instructions

Outline

32-bit data exchange

Exchanges two 32-bit data items.
For the FPOR/FPZ/FP-X/FPO/FP-¢, the P type high-level instructions
are not available.

Program example

Ladder DI Boolean
adder Diagram Address Instruction
. 10 ST R 0
Trigger
,_|_| 11 F 16  (DXCH)
RO DT 10
10 " F16 DXCH, DT 10, DT22 ] oT 0o
D1 D2
D1 Lower 16-bit area of 32-bit data to be exchanged
D2 Lower 16-bit area of 32-bit data to be exchanged
Operands
. . Index
Relay Timer/Counter Register register Constant Indlox
operend WX | WY | WR Lo SV EV | DT s 2 ) K H modifier
(1) (1) [(*2) | (*3) | (*4)
D1 NA| A |A]|A A A A|lA|A A N/A | N/A | N/A A
D2 NA| A | A |A A A A|lA|A A N/A | N/A | N/A A
(*1) This cannot be used with the FPO and FP-e. A: Available

(2
3
(4

o )

This cannot be used with the FP0O, FP-¢e, FPOR, FPZ, FP-X.
With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is 10 to IC.
With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is ID.

N/A: Not Available




High-level Instructions

Explanation of example
The contents of data registers DT11 and DT10 and data registers DT23 and DT22 are exchanged when
trigger RO turns on.

[D1]DT10| H 0 DT20(H 1234
DT11| H FFFD\ DT21|H 5678
DT12| H  25AC \ DT22( H 9aBc|ID2]
DT13|H  Fz3 DT23|H  DEF1

RO: on “F16 (DXCH)” execution

[D1]DT10[ H 9ABC DT20| H 1234
DT11| H  DEF1 DT21|H 5678
DT12| H 25AC DT22 [ H o|[D2)
DT13[H  F23 DT23| H  FFFD

Description

The contents in the 32-bit areas specified by D1 and D2 are exchanged.

Flag conditions
O Error flag (R9007): Turns on and stays on when the area specified using the index modifier
exceeds the limit.
O Error flag (R9008): Turns on for an instant when the area specified using the index modifier
exceeds the limit.




High-level Instructions

F1 7(SWAP) Higher/lower byte in 16-bit data exchange
P17 (PSWAP)

Outline Exchanges higher and lower order bytes of the specified 16-bit data.
For the FPOR/FPZ/FP-X/FPO/FP-¢, the P type high-level instructions
are not available.

Program example

Ladder DI Boolean
adder Diagram Address Instruction
] 10 ST R 0
T,rll_gg?er 11 F 17  (SWAP)
DT
RO 0
10 [ F17 SWAP, DTO ]
D
D | 16-bit area to be exchanged higher and lower bytes
Operands
" . Index
o ; Relay Timer/Counter Register register Constant Index
peran !
wL LD [FL | IX | 1Y modifier
WX (WY |WR (1) SV EV | DT 1) [¢2) | ¢3) | (-4 K H
D N/A| A A A A A A A A A A N/A | N/A A
(*1) This cannot be used with the FP0O and FP-e. A:  Available
(*2) This cannot be used with the FPO, FP-e, FPOR, FPX, FP-X. N/A: Not Available
(*3) With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is 10 to IC.
(*4) With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is ID.

Explanation of example
The higher and lower bytes of data register DTO are exchanged when trigger RO turns on.

Bit position{i5 . . 1211 . . 8|7 . - 4|3 . .0
DTO 000001 0O0({1101/0010
Hexadecimal 0 4 D 2

Higher byte (8-bit) Lower byte (8-bit)

N}O: on ‘ “F17 (SWAP)” execution

Bit positionfi5 . .1211 . . 8|7 . . 4|3 . .0
DTO 1101/0010/0000/0100
Hexadecimal D 2 0 4




High-level Instructions

Description

The higher order byte (higher 8-bit) and lower order byte (lower 8-bit) of the 16-bit area specified by D are
exchanged.

Flag conditions
O Error flag (R9007): Turns on and stays on when the area specified using the index modifier
exceeds the limit.
O Error flag (R9008):  Turns on for an instant when the area specified using the index modifier
exceeds the limit.




High-level Instructions

Outline

16-bit blocked data exchange

Exchanges the 16-bit blocked data.

For the FPOR/FPZ/FP-X, the P type high-level instruction

“P18 (PBXCH)” is not available.
Program example

Ladder DI Boolean
r ram
accer Diagra Address Instruction
. 10 ST R 0
rigger
,—g'—|g 11 F18  (BXCH)
RO 12 DT 10
10— |HOFH F18BXCH, DT10, DT13, DT31 | DT 13
L | J L | J L | J DT 31
D1 D2 D3
D1 Starting 16-bit area of block data 1
D2 Ending 16-bit area of block data 1
D3 Starting 16-bit area of block data 2
Operands
. Index
Relay Timer/Counter Register register Constant Index | Integer
Operand ot g
FL modifier | device
WX (WY |WR |[WL | SV EV | DT | LD *1) 1 K|H|f
D1 NA| A | A A A A A N/A | N/A | N/A N/A
D2 NA| A | A A A A A N/A | N/A [ N/A N/A
D3 NA| A |A|A A A A|lA|A A N/A | N/A | N/A A N/A
(*1) This cannot be used with the FPOR, FPX and FP-X. A Available

N/A: Not Available




High-level Instructions

Explanation of example
The data block from data register DT10to data register DT13 and the data block (DT31 to DT34) starting from
data register DT31 are exchanged when trigger RO turns on.

D1DTI0[ K 10 DT30| K 1
"l K 11 sif k2 |d
12| K 12 32 K 3
D2 DT13| K 13 33 K4
14| K 14 34| K 5
5| K6
RO: on @ “F18 (BXCH)” execution
WR
[DIIDTI0[ K 2 DT30| K f
1] k 3 \31 K 10 |[D3]
12| K 4 :§:32 K. 1
[D2]DT13| K 5 \33 K12
14| K 14 34| _K 13
35| K 6
Description

The data block specified by D1 and D2 and the block starting from the 16-bit area specified by D3 are
exchanged when the trigger turns on.

Precautions during programming
The starting area D1 and ending area D2 should:
Be the same type of operand.
Satisfy D1 = D2. If area D1 > D2, an operation error occurs.

If the areas of blocks to be exchanged overlap, correct exchange will not be possible. Note, however, that an
error will not occur (the error flag will not turn on).

Flag conditions
O Error flag (R9007):  Turns on and stays on when:
O Error flag (R9008):  Turns on for an instant when:
- The area specified using the index modifier exceeds the limit.
-D1>D2
- The data block to be exchanged exceeds the limit of the destination area.




High-level Instructions

F19 (SJpP) Auxiliary jump
Label

Outline

Skips to the LBL instruction with the same number as the data area

specified by the F19 (SJP) instruction.

Program example

Ladder DI Boolean
adder Diagram Address Instruction
10 ST R 0
RO 11 F19 (SJP)
10— ——{ F19SUP, DT 0 DT 0
[I—
~ S
Label number
(LBL 20;
S 16-bit area for storing the label number [0 to 255 (256 points)]
Operands
. . Index
Relay Timer/Counter Register register Constant Index
Operand IX Y modifier
WX (WY |WR [WL | SV EV (DT |LD | FL *1) | 2 K H
S A|lA|A A A A A | A | A | NA | NA |NA|NA N/A
(*1) With the FP2, FP2SH, and FP10SH, this is 10 to IC. A:  Available

(*2) With the FP2, FP2SH, and FP10SH, this is ID.

Explanation of example
Skips to the label number with the same number as the value in data register DTO when trigger RO turns on.

))

RO
— F——_ F19SJP,DTO ]
~ Program
Program

(LBL 125}

N/A: Not Available

(LBL 1)

—~
~

(

When
DTO = K1

When
DTO = K125

When DTO is K1, the program skips from F19 (SJP) to LBL1.
When DTO0 is K125, the program skips from F19 (SJP) to LBL125.




High-level Instructions

Description

The F19 (SJP) instruction skips the program between the F19 (SJP) and the LBL with the number specified
by S when the trigger turns on.

Program execution continues from the next instruction after the jump destination label.

Up to 256 jump destinations can be specified (the range of values in which S can be stored is from KO to
K255).

LBL instructions are specified as destinations of JP, LOOP and F19 (SJP) instructions. Any instruction may
be used as the starting point for the jump destination.

Two or more LBL instructions with the same number cannot be used in the same program.

Ifthere is no label with the same number as the value of S, or if the value stored is outside of the range, the F19
(SJP) instruction will not be executed.

Flag conditions
O Error flag (R9007):  Turns on and stays on when:

O Error flag (R9008):  Turns on for an instant when:
- The content of S is smaller than KO.
- The content of S is larger than K255.

Precautions during programming

Ifthe labelis written to an address prior to the F19 (SJP) instruction, be aware that there is a possibility that the
scan cannot be completed, and an operation bottleneck error will occur.

The F19 (SJP) instruction cannot be used in a stepladder area (the range from SSTP to CSTP), in a
subroutine, or in an interrupt program.

A jump cannot be made from a main program to a sub-program (subroutines or interrupt programs written
subsequent to the ED instruction).

Using differential type instructions between F19 (SJP) and LBL instructions
This is the same as when programming is done between the JP and LBL instructions. Refer to the
explanation of the JP and LBL instructions.
You must be careful when using one of the instructions below, which are executed by detecting the leading
edge of execution condition (trigger) such as the differential instruction.

DF (leading edge differential)

Count input of CT (counter)

Count input of F118 (up/down counter)

Shift input of SR (shift register)

Shift input of F119 (left/right shift register)

NSTP (next step)

Differential execution type high-level instruction (this instruction is specified by P and a number)




High-level Instructions

F20 (+) 16-bit data addition
P20 (P+) [D+S — D]

Outline Adds two 16-bit data items.
For the FPOR/FPZ/FP-X/FPO/FP-¢, the P type high-level instruction
“P20 (P+)” is not available.

Program example

Ladder DI Boolean
adder Diagram
ag Address Instruction
T',rlgl'_?er 10 ST R 0
RO 1 F 20 (+)
10’—1 —{ F20+, DT1, DT10 ] DT 1
DT 10
S D
S 16-bit equivalent constant or 16-bit area (for addend)
D 16-bit area (for augend and result)
Operands
Relay Timer/Counter Register rclamij:t);r Constant
Operand 9 Index
wL LD [FL | IX ' modifier
WX | WY |WR |oqy| SV | EV DT |y lio) | 3y | gy | K | H
S A A A A A A A A A A A A A A
D N/A| A A A A A A A A A A N/A | N/A A
(*1) This cannot be used with the FP0 and FP-e. A: Availablg
(*2) This cannot be used with the FPO, FP-e, FPOR, FPS, FP-X. N/A: Not Available

)
)
(*3) With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is 10 to IC.
(*4) With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is ID.

Explanation of example

The contents of data register DT10 and data register DT1 are added together when trigger RO turns on.

When the decimal number 4 is in DT1 and the decimal number 8 is in DT10, as shown below.

Augend [D]: K8

Bit positionfi5s . . 1211 . . 8|7 . . 4[3 . .0
DT10 0000/000O00O|OOO0O0O|1TO0O0O

Addend [S]: K4 +
Bit positionfi5 . .1211 . . 8|7 . . 4|3 . .0
DT1 0000|0000(0000|0O100O0

Result [D]: K12 .
Bit positionfi5 - -1211 - - 8(7 - - 4|3 - - 0
DT10 0000|0OO0OO0OO|IOOOO|1T 10O




High-level Instructions

Description

The 16-bit equivalent constant or 16-bit area specified by S and the 16-bit area specified by D are added
together.

Augend data Addend data Trigger turns on Result
(D) + (S) > (D)

Precautions during programming

If the result of an arithmetic operation instruction does not fall within the range of values which can be
handled, an overflow or underflow will result.

Under normal circumstances, do not allow an overflow or underflow to occur.

If the calculated result accidentally overflows or underflows, use of the F21 (D+) instruction (32-bit data
addition) is recommended.

When you use the F21 (D+) instruction instead of F20 (+), be sure to convert the 16-bit addend and augend
into 32-bit data using the F89 (EXT) instruction.

If an overflow or underflow occurs, the carry flag (special internal relay R9009) will turn on.

Flag conditions
O Error flag (R9007): Turns on and stays on when the area specified using the index modifier
exceeds the limit.

O Error flag (R9008): Turns on for an instant when the area specified using the index modifier
exceeds the limit.

O = flag (R900B): Turns on for an instant when the calculated result is recognized as “0.”

O Carry flag (R9009): Turns on for an instant when the calculated result exceeds the range of 16-bit
data (overflows or underflows).




High-level Instructions

F21(D+) 32-bit data addition

[(D+1, D) + (S+1, S) — (D+1, D)]

P21(PD+)

Outline

Adds two 32-bit data items.
For the FPOR/FPZ/FP-X/FPO/FP-e, the P type high-level instruction “P21
(PD+)” is not available.

Program example

Ladder DI Boolean
adder Diagram Address Instruction
10 ST R 0
T:I_l%er 1 F 21 (D+)
RO DT 0
10 —{ F21 D+, DTO, DT10 | DT 10
S D
S 32-bit equivalent constant or lower 16-bit area of 32-bit area (for addend)
D Lower 16-bit area of 32-bit data (for augend and result)
Operands
. . Index
Relay Timer/Counter Register register Constant Indlox
operend WX | WY | WR Lo SV EV | DT s 2 ) K H modifier
(1) (1) [(*2) | (*3) | (*4)
S A|lA|A A A A A|lA|A A N/A A A A
D NA| A | A |A A A A|lA|A A N/A | N/A | N/A A
(*1) This cannot be used with the FPO and FP-e. A: Available

(2
3
(4

o )

This cannot be used with the FP0O, FP-¢e, FPOR, FPZ, FP-X.
With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is 10 to IC.
With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is ID.

N/A: Not Available




High-level Instructions

Explanation of example
The contents (32 bits) of data registers DT11 and DT10 and the contents (32 bits) of data registers DT1 and
DTO are added together when trigger RO turns on.

Higher 16 bits Lower 16 bits

The specified data area and the
Contents of + g_?_?toems of following data area are handled

DT together as 32-bit data.
(Addition)
Contents Contents
of DT of DTO

(Result is stored.)

< The lower 16 bits of added result is
stored in DT10 and the higher 16
Store to DT11 Store to DT10 bits of the result is stored in DT11.

Description

The 32-bit equivalent constant or the 32-bit area specified by S and the 32-bit data specified by D are added
together.

Augend data Addend data Result
(D+1, D) + (S+1,S) —» (D+1,D)

Precautions during programming

If the result of an arithmetic operation instruction does not fall within the range of values which can be
handled, an overflow or underflow will result.

Under normal circumstances, do not allow an overflow or underflow to occur.

If an overflow or underflow occurs, the carry flag (special internal relay R9009) will turn on.

Flag conditions
O Error flag (R9007): Turns on and stays on when the area specified using the index modifier
exceeds the limit.

O Error flag (R9008): Turns on for an instant when the area specified using the index modifier
exceeds the limit.

O = flag (R900B): Turns on for an instant when the calculated result is recognized as “0.”

O Carry flag (R9009): Turns on for an instant when the calculated result exceeds the range of 32-bit
data (overflows or underflows).




High-level Instructions

F22 (+) 16-bit data addition
P22 (P+) [S1 + S2 — D]

Outline Adds two 16-bit data items and stores the result in the specified area.

For the FPOR/FPZ/FP-X/FPO/FP-¢, the P type high-level instruction
“P22 (P+)” is not available.

Program example

Ladder DI Boolean
adder Diagram
ag Address Instruction
11 F 22 +)
RO DT 10
10 —{ F22+, DT10, DT20, DT30 |
| | Il | ! | | DT 20
S1 S2 D DT 30
S1 16-bit equivalent constant or 16-bit area (for augend)
S2 16-bit equivalent constant or 16-bit area (for addend)
D 16-bit area (for result)
Operands
Relay Timer/Counter Register r::nqset);r Constant
Operand g LS
wL LD [FL | IX | I¥ modifier
WX (WY |WR | . SV EV |DT | .. s e . K H
(*1) 1) [(2)| (*3) | (*4)
S1 A|lA|A]|A A A A|AI|A A A A A A
S2 A|lA|A]|A A A A|A|A A A A A A
D NA| A |A|A A A A|A|A A A N/A | N/A A
. . A: Available
*1) Th t h the FP FP-e.
( !s cannot be used w!t the FPO and e NJ/A: Not Available
(*2) This cannot be used with the FPO, FP-e, FPOR, FPZ, FP-X.

)
)
(*3) With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is 10 to IC.
(*4) With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is ID.
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Explanation of example

The contents of data registers DT10 and DT20 are added when trigger RO turns on. The added result is
stored in data register DT30.

when the decimal number 8 is in DT10 and the decimal number 4 is in DT20, as shown below.

Augend [S1]: K8

Bit positionfi5 . .1211 . . 8|7 . . 4(3 . .0
DT10 0000/0OOO0O0O|OOOO|1TOO0O

Addend [S2]: K4 + (Addition)

Bit positionji5 . . 1211 . . 8|7 . . 4/3 . .0

DT20 0000/0000/0000|0O100O0

Result [D]: K12 ‘
Bit position|15 . .1211 . . 8|7 . . 4|3 . .0
DT30 0000/0000/000O0|(1100

Description
The 16-bit data or 16-bit equivalent constant specified by S1 and S2 are added together. The added resultis
stored in D.

Augend data Addend data Result
(1) + (S2) —_— (D)

Precautions during programming

If the result of an arithmetic operation instruction does not fall within the range of values which can be
handled, an overflow or underflow will result.

Under normal circumstances, do not allow an overflow or underflow to occur.

If the calculated result accidentally overflows or underflows, use of the F23 (D+) instruction (32-bit data
addition) is recommended.

When you use the F23 (D+) instruction instead of F22 (+), be sure to convert the 16-bit addend and augend
into 32-bit data using the F89 (EXT) instruction.

If an overflow or underflow occurs, the carry flag (special internal relay R9009) will turn on.

Flag conditions

O Error flag (R9007):  Turns on and stays on when the area specified using the index modifier
exceeds the limit.

O Error flag (R9008): Turns on for an instant when the area specified using the index modifier
exceeds the limit.

O = flag (R900B): Turns on for an instant when the calculated result is recognized as “0”.

O Carry flag (R9009): Turns on for an instant when the calculated result exceeds the range of 16-bit
data (overflows or underflows).




High-level Instructions

A e Y8 e~ v
+ + + — (D+
P23 (PD+) ’ ’ ’

Outline

Adds two 32-bit data items and stores the result in the specified area.
For the FPOR/FPZ/FP-X/FPO/FP-¢, the P type high-level instruction
“P23 (PD+)” is not available.

Program example

Ladder DI Boolean
adder Diagram
o Address Instruction
Trigger 10 ST R 0
11 F 23 (D+)
RIo—[Fzs D+, DT10, DT20, DT30 ] o 10
+ H) ) )
10 (e Sl DT 20
S1 S2 D DT 30
S1 32-bit equivalent constant or lower 16-bit area of 32-bit data (for augend)
S2 32-bit equivalent constant or lower 16-bit area of 32-bit data (for addend)
D Lower 16-bit area of 32-bit data (for result)
Operands
Relay Timer/Counter Register rént_:lex Constant
gister Index
Operand wL LD |[FL | IX ' modifier
WX | WY | WR (1) SV EV | DT ) 1¢2 | ¢3) | ¢4 K H
S1 A|lA|A A A A A|lA|A A N/A A A
S2 A|lA|A A A A A|lA|A A N/A A A A
D NA| A |A]|A A A A|A|A A N/A | N/A | N/A A
(*1) This cannot be used with the FP0 and FP-e. A: Available

)
(*2)
(*3)

)

This cannot be used with the FP0O, FP-¢e, FPOR, FPZ, FP-X.
With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is 10 to IC.

(*4) With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is ID.

N/A: Not Available




High-level Instructions

Explanation of example

The contents of data registers DT11 and DT10 and the contents of data registers DT21 and DT20 are added
when trigger RO turns on. The added result is stored in data registers DT31 and DT30.

Higher 16 bits Lower 16 bits

The specified data area and the

g_cl)_rﬁents of g_ﬁ)_r;t(;ents of following data area are handled
+ together as 32-bit data.
(Addition)
Contents of Contents of
DT21 DT20

(Result is stored.)

< The lower 16 bits of added result is
stored in DT30 and the higher 16 bits of

Store to DT31 Store to DT30 the result is stored in DT31.

Description

The 32-bit data or 32-bit equivalent constant specified by S1 and S2 are added together. The added resultis
stored in D+1 and D.

Augend data Addend data Result
(S1+1, S1) + (S2+1,82) —— (D+1,D)

When processing 32-bit data, the higher 16-bit areas (S1+1, S2+1, D+1) are automatically determined once
the lower 16-bit areas (S1, S2, D) are specified.

Precautions during programming

If the result of an arithmetic operation instruction does not fall within the range of values which can be
handled, an overflow or underflow will result.

Under normal circumstances, do not allow an overflow or underflow to occur.
If an overflow or underflow occurs, the carry flag (special internal relay R9009) will turn on.

Flag conditions

O Error flag (R9007): Turns on and stays on when the area specified using the index modifier
exceeds the limit.

O Error flag (R9008): Turns on for an instant when the area specified using the index modifier
exceeds the limit.

O = flag (R900B): Turns on for an instant when the calculated result is recognized as “0”.

O Carry flag (R9009): Turns on for an instant when the calculated result exceeds the range of 32-bit
data (overflows or underflows).




High-level Instructions

F25 (-) 16-bit data subtraction
P25 (P-) ek

Outline Subtracts 16-bit data from the minuend.
For the FPOR/FPZ/FP-X/FPO/FP-¢, the P type high-level instruction
“P25 (P-)” is not available.

Program example

Ladder DI Boolean
adder Diagram
o Address Instruction
10 ST R 0
Trigger 1 F 25 -)
RO DT 10
10 —1{ F25-, DT 10, DT 20 ] DT 20
S D
S 16-bit equivalent constant or 16-bit area (for subtrahend)
16-bit area (for minuend and result)
Operands
Relay Timer/Counter Register e % Constant
register Index
Operand wL LD [FL | IX ' modifier
WX | WY |WR |oqy| SV | EV DT | |io) | 3) | gy | K | H
S A A | A A A A A A A A A A A A
D NA| A | A A A A A A A A A N/A | N/A A
(*1) This cannot be used with the FPQ and FP-e. A: Availablg
(*2) This cannot be used with the FPO, FP—e, FPOR, FPX, FP—X. N/A: Not Available
(*3) With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is 10 to IC.
)

(*4) With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is ID.

Explanation of example

Subtracts the contents of data register DT10 from the contents of data register DT20 when trigger RO turns
on.

A/ . . ;
¥ Example 1: When the decimal number 16 is in DT20 and the decimal number
4 is in DT10.
DT20
D: oloJo[o]o]olo]o]o]o]0]1]0]0]0]0 K16
— (Subtraction) -
: DT10
S: o[o]o] o[ o] o[ 0/ o[ o o[ o o] o] 1]0[0] K*
¥ =
. DT20
D: [oToTo o o[ o 0] of o o[ o[ o] [ 0] 0] K2




High-level Instructions

A/ . . .
¥ Example 2: When the decimal number 3 is in DT20 and the decimal number
5isin DT10.
DT20
D: oloJo[ o] o[ o[ o[ o] o[ o[ o] o] o] o 1] 1 K3
— (Subtraction) -
. DT10
S: o/ojojo[o[o[o]ofo]o[ojo]o]1]0]1 K5
. DT20
D: P[] 1] 1] 0 K-2
Description
Subtracts the 16-bit equivalent constant or 16-bit area specified by S from the 16-bit area specified by D.
Minuend data Subtrahend data Result
(D) - () —_— (D)

Precautions during programming

If the result of an arithmetic operation instruction does not fall within the range of values which can be
handled, an overflow or underflow will result.

Under normal circumstances, do not allow an overflow or underflow to occur.

If the calculated result accidentally overflows or underflows, use of the F26 (D-) instruction (32-bit data
subtraction) is recommended.

When you use the F26 (D-) instruction instead of F25 (-), be sure to convert the 16-bit subtrahend and
minuend into 32-bit data using the F89 (EXT) instruction.

If an overflow or underflow occurs, the carry flag (special internal relay R9009) will turn on.

Flag conditions
O Error flag (R9007): Turns on and stays on when the area specified using the index modifier
exceeds the limit.

O Error flag (R9008): Turns on for an instant when the area specified using the index modifier
exceeds the limit.

O = flag (R900B): Turns on for an instant when the calculated result is recognized as “0”.

O Carry flag (R9009): Turns on for an instant when the calculated result exceeds the range of 16-bit
data (overflows or underflows).




High-level Instructions

F26 (D-) 32-bit data subtraction

P26 (PD-)

[(D+1, D) - (S+1, S) — (D+1, D)]

Outline Subtracts 32-bit data from the minuend.
For the FPOR/FPZ/FP-X/FPO/FP-¢, the P type high-level instruction
“P26 (PD-)” is not available.
Program example
Ladder DI Boolean
adder Diagram Address Instruction
10 ST R 0
Trigger 11 F26 (D)
- DT 10
RO 1
10 |—| F26 D-, DT 10, DT 20 DT 20
I_I_l I_I_l
S D
S 32-bit equivalent constant or lower 16-bit area of 32-bit area (for subtrahend)
Lower 16-bit area of 32-bit data (for minuend and result)
Operands
Relay Timer/Counter Register rér;?:t)ér Constant T
operend WX | WY [WR uls SV EV | DT A 2 ) K H modifier
(1) (1) |(2)| (*3) | (*4)
S A A | A A A A A A A A N/A A A A
D NA| A | A A A A A A A A N/A | N/A | N/A A
(*1) This cannot be used with the FPQ and FP-e. A:  Available

(*3

)

(*2) This cannot be used with the FPO, FP-e, FPOR, FPZ, FP-X.
)
)

With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is 10 to IC.

(*4) With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is ID.

N/A: Not Available
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Explanation of example

Subtracts the contents (32 bits) of data registers DT11 and DT10 from the contents (32 bits) of data registers
DT21 and DT20 when trigger RO turns on.

Higher 16 bits Lower 16 bits

The specified data area and the

g$2t1ents of (D)_cla_ztoents of following data area are handled
- together as 32-bit data.
(Subtraction)
Contents of Contents of
DT11 DT10

(Result is stored.)

< The lower 16 bits of subtracted result
is stored in DT20 and the higher 16
Store to DT21  Store to DT20 bits of the result is stored in DT21.

Description
Subtracts the 32-bit equivalent constant or the 32-bit data specified by S from the 32-bit data specified by D.
Minuend data Subtrahend data Result
(D+1, D) — (S+1, S) —> (D+1,D)

Precautions during programming

If the result of an arithmetic operation instruction does not fall within the range of values which can be
handled, an overflow or underflow will result.

Under normal circumstances, do not allow an overflow or underflow to occur.
If an overflow or underflow occurs, the carry flag (special internal relay R9009) will turn on.

Flag conditions
O Error flag (R9007): Turns on and stays on when the area specified using the index modifier
exceeds the limit.

O Error flag (R9008): Turns on for an instant when the area specified using the index modifier
exceeds the limit.

O = flag (R900B): Turns on for an instant when the calculated result is recognized as “0”.

O Carry flag (R9009): Turns on for an instant when the calculated result exceeds the range of 32-bit
data (overflows or underflows).




High-level Instructions

F27 (‘) 16-bit data subtraction
P27 P-) R

Outline Subtracts 16-bit data from the minuend and stores the result in the
specified area.
For the FPOR/FPZ/FP-X/FPO/FP-¢, the P type high-level instruction
‘P27 (P-)” is not available.

Program example

Ladder DI Boolean
adder Diagram
o Address Instruction
Trigger 10 ST R 0
11 F 27 (-)
RO DT 10
10 —{ F27-, DT10, DT20, DT30 |
| | 11 | I | J DT 20
S1 S2 D DT 30
S1 16-bit equivalent constant or 16-bit area (for minuend)
S2 16-bit equivalent constant or 16-bit area (for subtrahend)
D 16-bit area (for result)
Operands
Relay Timer/Counter Register r::nqset);r Constant
Operand g LS
wL LD [FL | IX 1% modifier
WX | WY (WR | SV EV |DT |« * e . K H
(*1) 1) [(2) | (*3) | (*4)
S1 A A | A A A A A A A A A A A A
S2 A A | A A A A A A A A A A A A
D NA| A | A A A A A A A A A N/A | N/A A
(*1) This cannot be used with the FPO and FP-e. A: Available
(*2) This cannot be used with the FPO, FP—e, FPOR, FPS, FP-X. NiA: Not Avallable
(*3) With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is 10 to IC.

(*4) With the FPOR, FPX, FP-X, FP2, FP2SH, and FP10SH, this is ID.
Description

Subtracts the 16-bit data or 16-bit equivalent constant specified by S2 from the 16-bit data or 16-bit equivalent
constant specified by S1. The subtracted result is stored in D.

Minuend data Subtrahend data Result
(S1) - (S2) _— (D)

Flag conditions

O Error flag (R9007): Turns on and stays on when the area specified using the index modifier
exceeds the limit.

O Error flag (R9008): Turns on for an instant when the area specified using the index modifier
exceeds the limit.

O = flag (R900B): Turns on for an instant when the calculated result is recognized as “0”.

O Carry flag (R9009): Turns on for an instant when the calculated result exceeds the range of 16-bit
data (overflows or underflows).




High-level Instructions

Explanation of example

Subtracts the contents of data register DT20 from the contents of data register DT10 when trigger RO turns
on. The subtracted result is stored in data register DT30.

A/ . . .
¥ Example 1: When the decimal number 16 is in DT10 and the decimal number
4 is in DT20.
Minuend [S1]: K16
Bitpositionfi5 . . 1J11 . . 8[7 . . 4[3 . . 0
DT10 |00 00{0000/0001/0000
== (Subtraction)
Subtrahend [S2]: K4
Bit positionfi5 . . 1211 . . 8|7 - .- 4[3 . . 0
DT20 [0000/0000{0000/0100
Result [D]: K12 ‘
Bitpositionfis . . 1211 . . 8(7 . . 43 . . 0
DT30 |0000{0000/0000/1100
A/ . L .
¥ Example 2: When the decimal number 3 is in DT10 and the decimal number
5is in DT20.
Minuend [S1]: K3
Bit positionfi5 . . 1211 . . 8/7 . . 4[3 . . 0

DT10 0000/000O0O0|OO0O0O0O0O0T11

== (Subtraction)
Subtrahend [S2]: K5

Bit positionfis . - 1211 - - 8/7 - - 4[3 - -0
DT20 0000/0O000(0OO0O0O0/010O01

Result [D]: K-2 ‘

Bit positionfis . . 1211 . . 8(/7 . . 4|3 . . 0
DT30 |11 11|/1111[1111]1110

Precautions during programming

If the result of an arithmetic operation instruction does not fall within the range of values which can be
handled, an overflow or underflow will result.

Under normal circumstances, do not allow an overflow or underflow to occur.

If the calculated result accidentally overflows or underflows, use of the F28 (D-) instruction (32-bit data
subtraction) is recommended.

When you use the F28 (D-) instruction instead of F27 (-) be sure to convert the 16-bit subtrahend and
minuend into 32-bit data using the F89 (EXT) instruction.

If an overflow or underflow occurs, the carry flag (special internal relay R9009) will turn on.




High-level Instructions

A ORI 320t dota subtraction
+1, - +1, — (D+1,
P28 (PD-)

Outline

Subtracts 32-bit data from the minuend and stores the result in the
specified area.

For the FPOR/FPZ/FP-X/FPO/FP-e, the P type high-level instruction
“P28 (PD-)” is not available.

Program example

Ladder DI Boolean
adder Diagram
o Address Instruction
Trigger 10 ST R 0
11 F 28 (D-)
RO DT 10
—{ F28 D-,DT10, DT20, DT 30 ]
10 | | |l | Il | ] DT 20
S1 S2 D DT 30
S1 32-bit equivalent constant or lower 16-bit area of 32-bit data (for minuend)
S2 32-bit equivalent constant or lower 16-bit area of 32-bit data
(for subtrahend)
D Lower 16-bit area of 32-bit data (for result)
Operands
. . Index
Relay Timer/Counter Register register Constant Indlox
operand WX | WY | WR WL SV EV | DT LD | FL X v K H modifier
(1) (1) [(*2) | (*3) | (*4)
S1 A|lA|A A A A A|lA|A A N/A A A A
S2 A|lA|A A A A A|lA|A A N/A A A A
D NA| A |A|A A A A|lA|A A N/A | N/A | N/A A
* ; ; _ A:  Available
(*1) Th!s cannot be used w!th the FPO and FP-e. N/A: Not Available
(*2) This cannot be used with the FPO, FP-e, FPOR, FPZ, FP-X.
(*3) With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is 10 to IC.
)

(*4) With the FPOR, FPZ, FP-X, FP2, FP2SH, and FP10SH, this is ID.




High-level Instructions

Explanation of example
Subtracts the contents of data registers DT21 and DT20 from the contents of data registers DT11 and DT10
when trigger RO turns on. The subtracted result is stored in data registers DT31 and DT30.

Higher 16 bits Lower 16 bits

Contents of Contents of The specified data area and the
DT11 DT10 following data area are handled
— (Subtraction) /' together as 32-bit data.

Contents of Contents of
DT21 DT20

(Result is stored.)

< The lower 16 bits of subtracted result
is stored in DT30 and the higher 16
Store to DT31 Store to DT30 bits of the result is stored in DT31.

Description
Subtracts the 32-bit data or 32-bit equivalent constant specified by S2 from the 32-bit data or 32-bit equivalent
constant specified by S1. The subtracted result is stored in D+1 and D.

Minuend data Subtrahend data Result
(S1+1,81) — (S2+1, S2) —» (D+1,D)

When processing 32-bit data, the higher 16-bit areas (S1+1, S2+1 D+1) are automatically determined once
the lower 16-bit areas (S1, S