PLC Instructions

2 Application Instruction

2.1 Arithmetic Operation Instructions
2.1.1 ADD, ADDP, DADD, DADDP

Supported XPnF CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R il
A CP4A~D/U
PLC series
0 0 0 0 0 0 0 0 0

ADD(P) adds word data §7 to word data 52, and stores the result at D in word.
DADD(P) adds double word data §7 to double word data S2, and stores the result at D in

double word.
. Valid device type Flag
ImEaem MIX|Y|K|L[F|T|C|[S|Z]|R]|Q|D |@D|Constant S Error | Zero | Carry
ADD(P).‘>'7OOOOOOOO-OOOOO 0
DADD(P) 210|000 ]|0|0]|0O]O 0|]0|0|0O]|O0 0] 4 0
D|O]|-]0]0|O[-]0]0O 0]J]0O[0|0O|0O -
| | { ADD/DADD 57 52 D H
. { ADDP/DADDP s7 s2 D H
S7 Head address of the device where word/double word data to be added to is stored.
2 Head address of the device where word/double word data for adding is stored
D Head address of the device where the addition result (word/double word) is stored
ADD, ADDP

e Adds word data assigned to S7 to word data assigned to S2, and stores the result of
word data in the device assigned to D.

57 52 D

b15|b14]| - | b1 | b0 b15|b14]| - | b1 | b0 b15|b14| - | b1 | b0
+ =
1234 (INT) 1234 (INT) 2468 (INT)

e AtS7 and S2 and D, avalue from -32768 to 32767 can be specified.

DADD, DADDP

. Adds double word data assigned to 7 to double word data assigned to $2, and stores
the result of double word data in the device assigned to D.

S7+17 s7 52 +1 52 D+1 D

b31| - |b16/b15| - | b0 b31| - |b16|b15| - | b0 b31| - |b16[b15| - | b0
+ =
132482 (INT) 7006652 (INT) 7139134 (INT)

e AtS7 and S2 and D, a value from -2147483648 to 2147483647 can be specified.
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CH2 Application Instructions

Execution On _ )
Condition Operation
Command Off |
ADD/DADD —,—

Every scan Every scan
ADDP/DADDP '
(Pulse)
<+ <+
1 Scan 1 Scan

Operation

Error Error flag (F110)

F110 turns ON for 1 scan when the address of device assigned by @D exceeds the range of
device D. (Range of device D depends on CPU type)

F110 turns ON when the value of the data for adding exceeds the device assigned to S7 or
S2.

Program ADDP
Example

The program executes addition of DO and D1 when operation command MO02 is ON, then
outputs value to D10.

Ladder Diagram (LD)

t0Z
— | [ADOF DO )] D10 |-‘
Instruction List (IL)
Instruction Device

LD MO02

ADDP Do | D1 D10
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2.1.2 SUB, SUBP, DSUB, DSUBP

Supported XPnF CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R CroiiL
. CP4A~D/U
PLC series
0 0 0 0 0 0 0 0 0

SUB(P) subtracts word data S2 from word data S7, and stores the result at O in word.
DSUB(P) subtracts double word data 52 from double word data S7, and stores the result at D
in double word.

Valid device type Flag
Instruction Steps
M|{X|Y|K|L|F|T|C|S|Z]|R|Q|D |@D| Constant Error| Zero |Carry|
S7{0|0|O0|O|0O|O|O|O]|-]O|O|O|O|O 0
SUB(P) ~ - -
DSUB(P) s2/0|0|0|0|0O|0O|0O]|0O O|0|0O|0O|O 0 4 0
D|O|-|0|0O|O|-|O|O|-]O|O|O|O|O -
| | { SUB/DSUB s1 52 D H
— | | SUBP/DSUBP s7 52 D F
ST Head address of the device where word/double word data to be subtracted from is stored.
2 Head address of the device where word/double data for subtracting is stored.
D Head address of the device where the subtraction result (word/double word) is stored.
SUB, SUBP

e Subtracts word data assigned to S2 from word data assigned to S7, and stores the result
of word data in the device assigned to D.

57 52 D
b15|b14| - | b1 | b0 b15|b14| - | b1 | b0 b15|b14| - | b1 | bO

5678 (INT) 1234 (INT) 4444 (INT)
e AtS7 and S2 and D, avalue from -32768 to 32767 can be specified.

DSUB, DSUBP

e Subtracts double word data assigned to S2 from double word data assigned to 57, and
stores the result of double word data in the device assigned to D.

S7T+1 s7 52 +1 s2 D+1 D

b31| -+ [b16]b15| - | bO b31| -+ |b16b15[ - | bO b31| -+ |b16|b15] -+ | bO

7006652 (INT) 321548 (INT) 6685104 (INT)
e AtS7 and$2 and D, avalue from -2147483648 to 2147483647 can be specified.
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Execution On _ )
Condition Operation

Command Off |

SUB/DSUB —,—

Every scan Every scan
SUBP/DSUBP |
{Pulse)
<+ <+
1 Scan 1 Scan

Operation Error Flag (F110)
Error

F110 turns ON for 1 scan when the address of device assigned by @D exceeds the range of
device D. (Range of device D depends on CPU type)

F110 turns ON when the value of the data for subtracting exceeds the device assigned to 57
or S2.

Program SUBP
Example _ , .
The program executes subtraction of D2 from D1 when operation command MO1 is ON, then

stores the result value to D60.

Ladder Diagram (LD)

[ a
— | [SUEFP DI Dz Did |-‘
Instruction List (IL)
Instruction Device

LD MO1

SUBP D1 | D2 D10
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2.1.3 MUL, MULP, DMUL, DMULP

Supported
PLC series

) CP3A/B/P/U
XPnF | CPnF | XPnE | CPnE | XPnB | PLCS BP XPRA/IR | oaa
0 0 0 0 0 0 0 0 O

MUL(P) multiplies word data §7 and word data $2, and stores the result at O in double

word.
DMUL(P) multiplies double word data S7 and double word data 52, and stores the result at D
in 4 words.
Valid device t Fl
Introduction cllefelsnds wlo Steps a9
M{X|Y|K|[L|F|T|C|S|Z|R|Q|D|@D |Constant Error | Zero | Carry
s710|0|0|0O|O|O|O|O|-|O|0O|0O|O]| O (0]
MULP) e>ToTololo]olololo|-]ojololo] 0| o 4 ol - | -
DMUL(P)
D|O O|0|0O|-]10]|0 O0*xO0|0O| O -
| | { MUL/DMUL s1 52 D H
— | | MULP/DMULP s7 52 D F
ST Head address of the device where word/double word data to be multiplied is stored
2 Head address of the device where word/double word data for multiplying is stored
D Head address of the device where the multiplication result (double word/4 word) is stored

A DMUL(P) instruction doesn’t support device R.

MUL, MULP

. Multiplies word data assigned to S7 and word data assigned to S2, and stores result of
double word data in device assigned to D.

57

Y4

D+1 D

b15(b14

b1

b0 b15(b14

b1 | b0 b31| - [b16(b15]| -+ | bO

5678 (INT)

1234 (INT) 7006652 (INT)

e AtS7 and S2 avalue from -32768 to 32767 can be specified.

DMUL, DMULP

. Multiplies double word data assigned to S7 and double word assigned to data 52, and
stores result of 4-word data in device assigned to D.

57+7 57

52+1 52

D+3 D+2 D+1 D

b31‘ |b16‘b15‘ ‘bO

b31‘ |b16|b15‘ ‘bO

) b63| - [bag|baz] - [b32]p31] - [or6]b1s] - [ b0

762159 (INT)

105689 (INT)

80551822551 (INT)

e AtS7 and S2 avalue from -2147483648 to 2147483647 can be specified.
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Execution On _ )
Condition Operation
Command Off
MUL/DMUL —,—

Every scan Every scan
MULP/DMULP i |
(Pulse)
<+ <+
1 Scan 1 Scan

Operation Error Flag(F110)
Error

F110 turns ON for 1 scan when the address of device assigned by @D exceeds the range of
device D. (Range of device D depends on CPU type)

F110 turns ON when the value of the data for multiplying exceeds the device assigned to S7
or S2.

Program MULP

Example
The program executes multiplication of D1 and D2 when operation command M 10 is ON,
then stores the resultinD10and D11.
Ladder Diagram (LD)

h10
I [MULP D1 D2 Did

Instruction List (IL)

Instruction Device
LD M10
MULP DI | D2 D10
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2.1.4 WMUL, WMULP, DWMUL, DWMULP

i CP3A/B/P/U
Suppor.ted XPnF CPnF | XPnE CPnE XPnB | PLC-S BP XPRA/IR | Coaa Dl
PLC series o o 0 0 0 0 0 0 0

WMUL(P) multiplies word data S7 and word data $2, and stores the result at 2 in word.
DWMUL(P) multiplies double word data S7 and double word data 52, and stores the result at
D in double word.

Introduction Valid device type Steps Flag
MIX|Y|K|L|F|T|C|S|Z]|R|Q|D|@D|Constant Error | Zero | Carry
WMUL<P)5700000000-OOOOO (6]
s2/0|0|0]|0|0|0O|0O|0O 0|0|0|0O]| O (0] 4 (0] - -
DWMUL(P)
D|O|-|0|0|O|-|0|0O 0|0*x0]|0O]| O -
|} I wmuL/bwmuL s7 52 D H
|} { wmuLp/DWMULP s7 52 D H
S7 Head address of the device where word/double word data to be multiplied is stored.
S2 Head address of the device where word/double word data for multiplying is stored.
D Head address of the device where the multiplying is stored. (word/double word data)

A DWMUL(P) instruction doesn’t support device R.
WMUL, WMULP

. Multiplies word data assigned to $7 and word data assigned to 52, and stores result of
word data in device assigned to D.

57 s2 D

p15(b14| - | b1 | bO b15(b14| - | b1 | bO p15(b14| - | b1 | bO
123 (INT) 45 (INT) 5535 (INT)

e AtS7 and S2 -32768 to 32767 can be specified.

e Unlike MUL(P) instruction, the result value is not stored in size of double word data, but
remains in size of word data.

DWMUL, DWMULP

. Multiplies double word data assigned to §7 and double word data assigned to S2, and

stores lower word data in device assigned to D, upper word data in device assigned to D
+1.

S57+1 S7 572+1 57 D+ D

b31| - |b16|b15| - | bO b31| - |b16|b15| - | bO p31| - [b16[b15| ~ | bO
67000 (INT) 312 (INT) 20904000 (INT)

e AtS7 and 52 avalue from -2147483648 to 2147483647 can be specified.
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. Unlike DMUL(P) instruction, the result value is not stored in size of 4 word data, but
remains in size of double word data.

Execution On
.y 4 k
Condltlon Opera‘tion !
P Off
Command —— = | .
WINMUL/DWMUL
Every scan i Every scan
WIULP/DWMMULP
(Pulse) -—p -
1 Scan 1 Scan

Operation EELLEIEE (F110)
Error F110 turns ON for 1 scan when the address of device assigned by @D exceeds the range of

device D. (Range of device D depends on CPU type)

F110 turns ON when the result value exceeds the data range of device D in
WMUL(P)/DWMUL(P) instruction.

ieelcIull  \\/\ UL, WMULP
Example

The program executes multiplication of D10 and D20 when MO02 is ON, then store the value in
D30.

Ladder Diagram (LD)

r0Z
— | [WMUL D10 Dz BEN]

Instruction List (IL)

Instruction Device
LD MO02
WMUL D10 | D20 D30
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2.1.5DIv, DIVP, DDIV, DDIVP

Supported
PLC series

¥ CP3A/B/P/U
XPnF CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R CP4A~D/U
0 0 0 0 0 o) 0] 0] 0

DIV(P) divides word data S7 by word data 52, and stores the quotient at O and the
remainder at O +1 in word.
DDIV(P) divides double word data S7 by double word data 52, and stores the quotient at D
and the remainder at D +1 in double word.

Valid device type Flag
Instruction Steps
M|X|Y|K|L|F|T|C|S|Z|R|Q|D|@D |Constant Error | Zero | Carry
$710[{0|0|0O|0O|0O|0O|O O|0|0|0]| O (0]
DIV(P) _ - -
DDIV(P) s2|0|0|0|0|0|0O|0O|O O|0|0|0]| O (0] 4 (0]
D|IO|-|0O|O|O|-]0O]|O O|0*x|0|0]| O
| | { DIV/DDIV s1 52 D H
— | | DIVP/DDIVP s7 52 D F
ST Head address of the device where word/double word data to be divided is stored
2 Head address of the device where word/double word data for dividing is stored
D Head address of the device where the quotient (word/double word) is stored
D+1/D+2 |Head address of the device where the remainder (word/double word) is stored

A DDIV(P) instruction doesn’t support device R.

DIV, DIVP

e Divides word data assigned to S7 by word data assigned to 52, and stores the quotient
of word data in device assigned to O and the remainder of word data at D +1.

57 2 D (Quotient) £2+1 (Remainder)
b15|b1a| = [ b1 | b0 | _[b15[b1a] = [ b1 [ bo | [o1sb1a] - [b1]bo] [pigJere] - [b1]eo
5678 (INT) ' 1234 (INT) . 4 (NT) 742 (INT)

e AtS7 and S2 avalue from -32768 to 32767 can be specified.

*  The result of the division operation is stored as double word data, and both the quotient
and remainder are stored.
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DDIvV, DDIVP

. Divides double word data assigned to S7 by double word data assigned to 52, and
stores the quotient of double word data in device assigned to O and D +1, the
remainder of double word data in device assigned to D+2, D +3.

57+17 S7 52 +1 52
b31| -+ [b16|b15]| --- | bO _ b31| -+ [b16|b15] -+ | b0
762159 (INT) i 105689 (INT)
D+1 D D+3 D+2
_|b31] - |b16|b15| - | bO | [b63| - |b48|bA7| - |b32
7 7 (INT) 22336 (INT)
Quotient Remainder

e AtS7 and S2 avalue from -2147483648 to 2147483648 can be specified.

e The division operation result is stored in 4-word data and both the quotient and
remainder are stored.

Execution On _ .
" Oberat
Condition peration off

Command
DIV/DDIV —l— .
Every scan i Everyscan
DIVP/DDIVP '
(Pulse)
+—» -+
1 Scan 1 Scan

o St el Error Flag (F110)
Error F110 turns ON for 1 scan when the address of device assigned by @D exceeds the range of

device D. (Range of device D depends on CPU type)

F110 turns ON for 1 scan when divisor is 0. (=When 52 is 0)
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Program DIV

Example o ' '
The program executes division of D1 by D2 when operation command MO0O is ON, then store
the quotient value in D10 and the remainder value in D20.

Ladder Diagram (LD)

+OD
— | DIV ] Dz DI |-{
Instruction List (IL)
Instruction Device
LD MO0
DIV D1 | D2 D10
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ctions

2.1.6 WDIV, WDIVP, DWDIV, DWDIVP

Supported XPnF
PLC series o

) CP3A/B/P/U
CPnF | XPnE | CPnE | XPnB | PLC-S BP | XPAVIR | paato
0 0 0 0 0 0 0 0

WDIV(P) divides word data S7 by word data 52, and stores the quotient at O in word.
DWDIV(P) divides double word data $7 by double word data 52, and stores the quotient at D
in double word.

Instruction Valid device type Steps Flag
MIX|Y|K|L|F|IT|C|S|Z|R|Q|D|@D| Constant Error| Zero |Carry
S§710]0|0|0|0O|0O|0O]|0O O|l0|O0|0]| 0O
WDIV(P) - -
DWDIV(P) s2|0]0|0|0|0O|0O|0O]|0O 0|0|0|0|O0 4 (0]
D|O 0O[0|0|-]0]|0 0|0*|0|0| 0O
|} I"woiv/pwoiv s7 52 D H
|} [ woive/owoive s7 52 D H
ST Head address of the device where word/double word data to be divided is stored
2 Head address of the device where word/double word data for dividing is stored
D Head address of the device where the quotient (word/double word) is stored

A DWDIV(P) instruction doesn’t support device R.

WDIV

, WDIVP

. Divides word data assigned to S7 by word data 52, and stores the quotient of word data
in device assigned to D.

57

52

D (Quotient)

b15

p14

b1 | b0

b15

b14

b1

oll]

b15|bl14

b1 | bO

5678 (INT)

1234 (INT)

4 {INT)

e AtS7 and S2 avalue from -32768 to 32767 can be specified.

e Unlike DIV(P) instruction, the remainder is not stored when WDIV(P) are executed.

DWDIV, DWDIVP

. Divides double word data assigned to S7 by double word data 52, and stores the

quotient value of double word data in device assigned to D,

57+1

s7

5Z2+1

52

b31

b16|b15| -

b0

b31

- |b16

b15| -

b0

567890 {INT)

123456 (INT)

D (Quotient)

B37

b16|b15| ~ | bO

4 (INT)

e AtS7 and 52 avalue from -214748648 to 2147483647 can be specified.

. Unlike DDIV(P) instruction, the remainder is not stored when DWDIV(P) are executed.
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Execution on .
Condition Operation
h Off
Command — = |
WDIN/DWDIV
E‘—b E‘—F
| Everyscan i Every scan
WDINP/DWDIVP
(Pulse) -« —p
1 5can 1 Scan

Operation [l flag (F110)

Error F110 turns ON for 1 scan when the address of device assigned by @D exceeds the range of
device D. (Range of device D depends on CPU type)

F110 turns ON when the divisoris 0. (When 52 is0.)

Program WDIV, WDIVP

Example

The program executes division of DO by D10 when MO0O is ON, then store the quotient value in

D30.
Ladder Diagram (LD)
rO0
— | [WDIV DD oo D30
Instruction List (IL)
Instruction Device
LD MO0
WDIV Do | D10 | D30
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2.1.7 WSUM, WSUMP

NVlelelelgiel XPnF | CPnF | XPnE | CPnE | XPnB | PLCS BP XPnA/1R CCPPZAA@/D%J
PLC series
0 0 0 0 0 0 - 0 -

Function Adds up n word data blocks from the device assigned to S. The result is stored in double
word data in the device assigned to D.

Valid device type Flag
Instruction Steps
M|{X|Y|K|L|F|T|C|Z|R|Q|D|@D| Constant Error | Zero | Carry
S|O0|0O|O|O|O|O|O|O|O|O|O|O]| O
WSUM®P) | b|O|0|O0|0O]|0O Oo|0|0O|0O|0O|0O]| O 4 ) - -
n|o 0|00 Oo|0|0O|0O|0O|0O]| O )
| | { WSUM s D n H
— | | WSUMP s D n H
S Head address of device which counts the total number of word data stored in device
Head address of device which stores the result (double word) of operation
n Number of word data blocks
WSUM, WSUMP

e Addsup n word data blocks from the device assigned to S, and stores the result value of
double word data assigned to D,

D15k14d - | b1 | B0
5 1111 (INT)
51 2222 (INT) ::> o1 D b31 b16|b15 b0
3+2 3333 (INT) TTT10 (INT)
5%3 4444 (INT)
On
iti 1 r
Condition Operation o
Command —— = | !
WSUM
; Every scan Every scan
WSUMP |_|
(Pulse) > -
1 Scan 15Scan
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Operation Error flag (F110)

Error F110 turns On for 1 scan when the address of device assigned by @D exceeds the range of
device D. (Range of device D depends on CPU type)

F110 turns ON when the points specified in n exceed those of the corresponding device
specified S.

AU \\suM WSsUMP
Example

Program executes count total word data of DO to D5 and stores the result value in D10 to
D11.

Ladder Diagram (LD)

t00
— | [WsOM DO oo E

Instruction List (IL)

Instruction Device
LD MO0
WSUM o | b0 | 6
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2.1.8 BADD, BADDP, DBADD, DBADDP

Supported R
PLC series S

¥ CP3A/B/P/U
CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R CP4A~D/U
0 0 0 0 o) 0] 0] 0

BADD(P) adds 4-digit BCD data S7 to 4-digit BCD data 52, and stores the result at D in 4-

digit BCD.

DBADD(P) adds 8-digit BCD data S7 to 8-digit BCD data $2, and stores the result at D in 8-

digit BCD.
Valid device type Flag
Instruction Steps Carry
M Y K|L|F|[T|C|S|[Z|R|Q|D| @D |Constant Error | Zero
(NEW)
S710 0|0|O0|0|0O|O0O 0|0|0|0]| O 0
BADD(P)
s2|0 0|0|O0|0|0O|O0O 0|0|0|0]| O (0] -
DBADD(P) 4 © ©
DO 0|0]|0 0|0 0|0|0|0| O -
| | { BADD/DBADD s1 52 D H
— | | BADDP/DBADDP 7 52 D H
S7 Head address of the device where 4/8-digit BCD data to be added to is stored
2 Head address of the device where 4/8-digit BCD data for adding is stored
D Head address of the device where the addition operation result in 4/8-digit BCD data will
be stored

BADD, BADDP

e Adds 4-digit BCD data assigned to S7 to 4-digit BCD data assigned to $2, and stores the
result of 4-digit BCD data in the device assigned to D.

57

52

D

e 01to 9999 (4-digit BCD) can be assigned to §7, S2 and D.

. If the result of the addition operation exceeds 9999 (4-digit BCD), the higher digits are
ignored.
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DBADD, DBADDP

e Adds 8-digit BCD data assigned to §7 and 8-digit BCD data assigned to 52, and stores
the result of 8-digit BCD data in the device assigned to D.

S7T+1 s1 52+1 52
5 6 7 8 9 1 2 3 + 0 1 2 3 4 5 6 7
D+1 D
(Upper 4 digits) (Lower 4 digits)

= 5 8 0 2 3 6 9 0

01099999999 (8-digit BCD) can be assigned to 57, 52 and D.

. If the result of the addition operation exceeds 99999999 (8-digit BCD), the higher digits
are ignored.

Execution on
o, - Y
Condition Operation
P Off
Command
BADD/DBADD
Every scan i Every scan
BADDF/DBADDP
(Pulse) -— -—
1 Scan 1 Scan

(@]ol=I=\ile]aM Error flag (F110)
Error

F110 turns ON for 1 scan when the address of device assigned by @D exceeds the range of
device D. (Range of device D depends on CPU type)

F110 turns ON when S7 or 52 is not BCD data in BADD(P)/DBADD(P) instruction.
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BADD, BADDP
Exampl
amp'e The program executes addition of BCD data DO and BCD data D1 when operation command

MO02 is ON, then output the result value at D60.
Ladder Diagram (LD)

h02
—] | [BADD DO D1 DEO

Instruction List (IL)

Instruction Device
LD M02
BADD D0 | DI D60
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2.1.9 BSUB, BSUBP, DBSUB, DBSUBP

SUlelelelglclel | xpnF | CPnF | XPRE | CPRE | XPmB | PLC-S BP | XPna/IR | CPSAVB/PIU
; CP4A~D/U
PLC series
0 0 0 0 0 0 0 0 0

BSUB(P) subtracts 4-digit BCD data 52 from 4-digit BCD data S7, and stores the result at D

in 4-digit BCD.
DBSUB(P) subtracts 8-digit BCD data 52 from 8-digit BCD data S2, and stores the result at D
in 8-digit BCD.
Valid device type Flag
Instruction Steps
M| x|Y|K|L|F|T|c|s|z|R|Q|D|@D |cConstant Error | 26T [CATY
(New)|(New)
BSUB(P).S'700000000-OOOOO (0]
DBSUB(P)SZOOOOOOOO-OOOOO (0] 4 (0] (0] (0]
D|O|-|]0|0O|O|-]0|O|-|0O|0x|O|O| O -
| | | BSUB/DBSUB s1 52 D H
. i BSUBP/DBSUBP 57 52 D H
ST Head address of the device where 4/8-digit BCD data to be subtracted is stored
2 Head address of the device where 4/8-digit BCD data for subtracting is stored
D Head address of the device where the subtraction operation result in 4/8-digit BCD data
will be stored

A DBSUB(P) instruction doesn’t support device R.

BSUB, BSUBP

. Subtracts 4-digit BCD data assigned to 52 from 4-digit BCD data assigned to $7, and
stores the result of 4-digit BCD data in the device assigned to D.

57 57 D

0 6 7 8 - 0 2 3 4 = 0 4 4 4

v

- Digits exceeding the assigned number of
digits are assumed to be 0.

*  01to0 9999 (4-digit BCD) can be assigned to §7, S2 and D.

. If 4-digit BCD data assigned to 52 is greater than 4-digit BCD data assigned to S7, the
result is underflowed.

57 s2 D
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DBSUB, DBSUBP

Subtracts 8-digit BCD data assigned to S2 from 8-digit BCD data assigned to S7, and
stores the result of 8-digit BCD data in the device assigned to D.

571+1 57 52+1 2
(Upper 4 digits) (Lower 4 digits) (Upper 4 digits) Lower 4 digits
5 6 7 8 9 1 2 3 - 0 1 2 3 4 5 6 7
D+1 D
(Upper 4 digits) {Lower 4 digits)
= 0 0 0 0 0 0 4 5

0 to 99999999 (8-digit BCD) can be assigned to S7, S2 and D.

If 8-digit BCD data assigned to S2 is greater than 8-digit BCD data assigned to S7, the
underflow occurs.

ST+1 s7 52+1 57
(Upper 4 digits) (Lower 4 digits) {Upper 4 digits) (Lower 4 digits)
1 2 3 4 5 6 7 8 - 1 2 3 4 5 6 7 9
D+1 D
(Upper 4 digits) (Lower 4 digits)

9 9 9 9 9 9 9 9

Execution on .
Condition Operation
Off
Command
BSUB/DBSUB
Every scan Every scan

BSUBP/DBSUBP

c:PUlSE:' -— -—

1 Scan 1 Scan

O] \ilesM Error flag (F110)
Error F110 turns ON for 1 scan when the address of device assigned by @D exceeds the range of

device D. (Range of device D depends on CPU type)

F110 turns ON when S§7 or 52 is not BCD data in BSUB(P)/DBSUB(P) instruction.
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Program BSUB

Example , . ‘
The program executes subtraction of D2 from D1 when operation command MOO is ON, then
output the result value at D20.

Ladder Diagram (LD)

t00
— | [BSUE D 0z D20 )—‘
Instruction List (IL)
Instruction Device

LD MO0

BSUB D1 | D2 D20
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2.1.10 BMUL, BMULP, DBMUL, DBMULP

Supported EEEEYC:
PLC series S

¥ CP3A/B/P/U
CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R CP4A~D/U
0 0 0 0 o) 0] 0] 0

Function BMUL(P) multiplies 4-digit BCD data §7 and 4-digit BCD data SZ2, and stores the result at D

in double word.
DBMUL(P) multiplies 8-digit BCD data S7 and 8-digit BCD data 52, and stores the result at D
in 2 double words.
Valid device type Flag
Introductions Steps Carry
M[{X|Y|K|L|F[T|C|S|Z|R|Q|D |@D|Constant| Error | Zero (NEW)
BMUL(P).S'lOOOOOOOO-OOOOO (0]
pemuLp) [52[0]olofofololofol-Jofofololo] © 4 O | - | -
D|O|-]0]0|0O OlO0|-]0[0xO|0O|0O -
| | { EMUL/DBMUL 57 52 D H
— | { BMULP/DBMULP 57 52 D F
S7 Head address of the device where 4/8-digit data to be multiplied is stored
2 Head address of the device where 4/8-digit data for multiplying is stored

D

Head address of the double word/2 double word devices where the multiplication
operation result will be stored

A DBMUL(P) instruction doesn’t support device R.

BMUL, BMULP

. Multiplies 4-digit BCD data assigned to S7 and 4-digit BCD data assigned to S2. The
result is stored in the double word device assigned to D.

. Stores lower 4 digits in device assigned to D, upper 4 digits in device assigned to D +1.

51

52

D+1

{Upper 4 digits)

D
(Lower 4 digits)

5 6

7 8 X

4

9

9 2 8

e 01to 9999 (4-digit BCD) can be assigned to §7 and S2.
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DBMUL, DBMULP

. Multiplies the 8-digit BCD data assigned to S7 and 8-digit BCD data assigned to S2. The
result is stored in the 2 double word device assigned to D.

57+1 51 52+1 52

9 9 9 9 9 9 9 9 X 9 9 9 9 9 9 9 9

= 9 9 9 9 9 9 9 8 0 0 0 0 0 0 0 1

01099999999 (8-digit BCD) can be assigned to §7 and 52.

A Results are stored in 2 double word devices. Therefore, be cautious when you assign

devices to D.
Execution ‘U“
oy F Y
Condition Operation
h Off
Command —— — | !
BEMUL/DEMUL
| Everyscan I Everyscan
BMULF/DEMULP
(Pulse) -— -—
1 5can 1 5can

Operation Error flag (F110)

Error F110 turns ON for 1 scan when the address of device assigned by @D exceeds the range of
device D. (Range of device D depends on CPU type)

F110 turns ON when the S7 or $2 is not BCD data in BMUL(P)/DBMUL(P) instruction.

Program BMULP
Example
The program executes multiplication of BCD data D1 and BCD data D2 when operation

command M20 is ON, then store the result value of double word data (lower 4 digits in M40,
upper 4 digits in M50).

Ladder Diagram (LD)

k20
— | [BMULP DT D2 tA40

Instruction List (IL)

Instruction Device
LD M20
BMULP D1 | D2 M40
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2.1.11 BDIV, BDIVP, DBDIV, DBDIVP

Supported XPnF
PLC series o

¥ CP3A/B/P/U
CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R CP4A~D/U
0 0 0 0 o) 0] 0] 0

_ BDIV(P) divides 4-digit BCD data S7 by 4-digit BCD data SZ2, and stores the quotient at D
and the remainder at D +1 in 4-digit BCD.
DBDIV(P) divides 8-digit BCD data S7 by 8-digit BCD data 52, and stores the quotient at D
and the remainder at D +1 in 8-digit BCD.

Function

Valid device type Flag
Instruction Steps Zero
M| X|Y|K|IL|F|T|C|S|Z|R|Q|D |@D|Constant Error Carry
(New)
s710|0|0|0|0O|0O|0O|0O|-|0|0O|0O|0O|O )
BDIV(P)SZOOOOOOOO-OOOOO 0 4 0 0 -
DBDIV(P)
D|O|-]0|0]|0O o|O|-|O0x|O|0O|O
| | { BDIVB/DBDIV s1 52 D H
— | { BDIVP/DBDIVP s1 52 D H
S7 Head address of the device where 4/8-digit data to be divided is stored
2 Head address of the device where 4/8-digit data for dividing is stored
D Head address of the device where the quotient (4/8-digit BCD) is stored
D+1 Head address of the device where the remainder (4/8-digit BCD) is stored

/A DBDIV(P) instruction doesn’t support device R.

BDIV, BDIVP

. Divides 4-digit BCD data assigned to S7 by 4-digit data assigned to 52, and stores the
guotient in device assigned to D and the remainder in device assigned to D +1.

57

52

D
(Quotient)

D+1
(Remainder)

8 + 0 8

0 0

4 2 2

v

Digits exceeding the assigned number of
digits are assumed to be 0.

e Uses 32 bits to store quotient and remainder according to the result of the division
operation.
Quotient (4-digit BCD): Stored at the lower 16 bits.
Remainder (4-digit BCD): Stored at the upper 16 bits.
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DBDIV, DBDIVP

. Divides BCD 8-digit data assigned to S7 by BCD 8-digit data assigned to S2, and stores
the guotient in device assigned to D and the remainder in device assigned to D +1.

S57+1 s7 $2+1 2
5 6 7 8 9 1 2 3|+ 0 1 2 3 4 5 6 7
D+1 D D+3 D+2
(Upper 4 digits) (Lower 4 digits) (Upper 4 digits) (Lower 4 digits)

=( 0 0 0 0 0 0 4 5 0 1 2 3 3 6 0 8

| [
Quotient Remainder

. Uses 64 bits to store quotient and remainder according to the result of the division
operation.
Quotient (8-digit BCD): Stored at the lower 32 bits.
Remainder (8-digit BCD): Stored at the upper 32 bits.

Execution P“ :
oy I
Condition Operation
Off
Command |
BDIV/DBDIV
| Every scan i Eweryscan
BDIVP/DEDIVP
(Pulse) -— -—
1 5¢an 1 Scan

Operation

Error Flag (F110)

Error F110 turns ON for 1 scan when the address of device assigned by @D exceeds the range of

device D. (Range of device D depends on CPU type)
F110 turns ON for 1 scan when divisoris 0. (= When 52 is 0)

Program
Example

BDIVP

The program executes divide BCD data DO by BCD data D1 when operation command MO2 is
ON, then store the quotient in D20 and the remainder in D21.
DZ0 |-‘

Ladder Diagram (LD)

k02
1
I

Instruction List (IL)

0o D1

[EDIVF

Instruction Device
LD MO02
BDIVP po | b1 | p20
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2.1.12 EADD, EADDP

eIl | XnF | CPnF | XPnE | CPnE | XPnB | PLCSS Bp | xR | AT
PLC series
0 . 0 . 0 0 . 0 .

Function Adds 32-bit floating-point number assigned to §7 and 32-bit floating-point number assigned
to $2, and stores the result data of the operation in the device assigned to D.

Valid device type Flag
Instruction Steps
M| X|Y|K|L|F|[T|C|S[Z]|R|Q|D|@D|Constant Error | Zero | Carry
S710]0|0|0O|O|-|-]-]1-|0 O0l0o| O 0}
EADD(P) [S2|O|O|O|O|O|-|-|-|-|O Oj0| O (0] 4 (0] - -
D|O O|O0|O|-]-|-1-1]10 0|0 O -
— | { EADD s7 52 D H
| | { EADDP s1 52 D H
57 Data to be added or head address of the device where the data to be added is stored
(32-bit floating-point number)
s Data for adding or head address of the device where the data for adding is stored (32-bit
floating-point number)
D Head address of the device where the operation result is stored (32-bit floating-point
number)

EADD, EADDP

e Adds 32-bit floating-point number assigned to 57 and 32-bit floating-point number
assigned to S2. The result is stored in the device assigned to D.

Double word Double word Double word
\ | A
bat [ - [b1e[br1s] - [ bo b3t [ - [b16[brs] - [ bo b1 | - [bi6[bis] - [ bo
+ j—
57 +1 571 2 +1 52 D+1 D
Floating-point Floating-point Floating-point
(Real number) (Real number) (Real number)
(32 bits) (32 bits) (32 bits)

e Values which can be assigned and stored to §7, S2 and D are as below:
27?7 < | Assigned value (stored value) | < 2'%®

¢ At CICON, you can input 32-bit floating-point number at device memory in following
format.

— Sign for mantissa Part

b31 | b30 | - [b23|b22| - | b0

f f

Exponent Part Mantissa Part
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* Atexponent part (bit 23 - bit 30), value HFF and HOO are not used.
e Valid value of exponent part is from -126 to 127.

*  To express “0” with floating-point, set bit 0 - bit 31 as “0”.

. On
Execution ) i
Condition Operation
Off
Command _— . |
EADD
—> — »
. Everyscan ' Every scan
EADDP
{PUlSE:] -+~ —>

O]olIc- 1 (¢1aW Error flag (F110)
Error F110 turns ON for 1 scan when the address of device assigned by @D exceeds the range of

device D. (Range of device D depends on CPU type)

F110 turns ON when the specified device value is not within the following range:
27?7 < | Assigned value (stored value) | < 2'%®

F110 turns ON when the operation result exceeds the following range:
2'%8 < | Operation result |

Program EADD

Example ‘ . ‘ , . . .
The program adds the 32-bit floating-point number in DO and the 32-bit floating-point
number in D4 when operation command MO02 is ON, then the result is stored in D40.

Ladder Diagram (LD)

k02
— | { EADD Do D4 D40

Instruction List (IL)

Instruction Device
LD MO02
EADD Do | D4 | D40
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2.1.13 ESUB, ESUBP

SULBRliel | xeor | cPoF | xene | cPne | x| PLCs | B | xenasR | GRS
PLC series
0 - 0 : 0 0 : 0 :

Function Subtracts 32-bit floating-point number assigned to 52 from 32-bit floating-point number
assigned to S7, and stores the result data of the operation in the device assigned to D.

Valid device type Flag
Instruction Steps
M| X|Y|K|[L|F|T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
s7io|lojo|o|of-|-|-|-]o]-|1O0]O0|O (0]
ESUB(P) | S2|O0|O|O|O|O|-|-|-|-]10|-10]0]|0O (6] 4 0 - -
Dl|Oo|-|o|lo|lof|-|-|-|-|l0Oo|-|O|lO|O -
| | { ESUB s1 52 D H
— | { ESUBP s1 52 D H
57 Data to be subtracted or head address of the device where the data to be subtracted is
stored (32-bit floating-point number)
Data for subtracting or head address of the device where the data for subtracting is
4 . ; )
stored (32-bit floating-point number)
D Head address of the device where the operation result is stored (32-bit floating-point
number)

ESUB, ESUBP

e Subtracts 32-bit floating-point number assigned to S2 from 32-bit floating-point
number assigned to S7, and stores the result value in the device assigned to D.

Double word Double word Double word
| ) )
031 [ -~ [o16[b15] -~ ] bo b31 [ - [oi6bis| - | bo 621 | -~ [ b6 |15 | - [ bo
ST +1 51 h 2 +1 2 - D+1 D
Floating-point Floating-point Floating-point
(Real number) (Real number) (Real number)
(32 bits) (32 bits) (32 bits)

e Values which can be assigned and stored to 5§57, S2 and D are as below:
27127 < | Assigned value (stored value) | < 2'%8

At CICON, you can input 32-bit floating-point number at device memory in following
format.

— Sign for mantissa Part

b31 [ b30 | - [b23|b22 | - b0

f !

Exponent Part Mantissa Part

Total Solution for Industrial Automation




PLC Instructions

Execution
Condition

Operation
Error

Program
Example

e Atexponent part (bit 23 - bit 30), value HFF and HOO are not used.

e Valid value of exponent part is from -126 to 127.

*  To express “0” with floating-point, set bit 0 - bit 31 as “0”.

QOperation
Command

ESUB

ESUBP
(Pulse)

On
4 r'y

Off |
-—» — 5
| Every scan ' Every scan
<+
1 5%can 1 Scan

Error flag (F110)

F110 turns ON for 1 scan when the address of device assigned by @D exceeds the range of
device D. (Range of device D depends on CPU type)

F110 turns ON when the specified device value is not within the following range:

-127
2

< | Assigned value (stored value) |

< 2128

F110 turns ON when the operation result exceeds the following range:
2"%® < | Operation result |

ESUB

The program subtracts the 32-bit floating-point number in D4 from the 32-bit floating-point
number in DO when operation command MO1 is ON, then the result is stored in D40.

Ladder Diagram (LD)

tO1
— |
Instruction List (IL)
Instruction Device
LD MO
ESUB Do | D4 | D40

[Es0B

Do

D4 D40 |-‘
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2.1.14 EMUL, EMULP

SUlslelelglclel | xpnr | CPnF | XPnE | CPnE | XPnB | PLCS BP | Xpna/IR | CPSAVB/PIU
: CP4A~D/U
PLC series
0 . 0 . 0 0 : o ]

Function Multiplies 32-bit floating-point number assigned to §7 and 32-bit floating-point number
assigned to 52, and stores the result data of the operation in the device assigned to D.

Valid device type Flag
Instruction Steps
MIX[Y|K|IL|F|[T|C|S|Z]|R|Q|D |@D|Constant Error | Zero | Carry
s7rilololofo|o|-|-|-|-|lo|l-]O9|0|0O )
EMUL(P) | S2|O0|O|O|O|O|-|-|-]-|0]|-|0|0O]|O ) 4 0 - -
plo|-|lo|lo|o|-|-|-]-]0]|"|O|O|O -
| | { EMUL s1 52 D H
— | | EMULP s7 52 D F
Data to be multiplied or head address of the device where the data to be multiplied is
ST . ) )
stored (32-bit floating-point number)
Data for multiplying or head address of the device where the data for multiplying is
S2 . . )
stored (32-bit floating-point number)
D Head address of the device where the operation result is stored (32-bit floating-point
number)

EMUL, EMULP

. Multiplies 32-bit floating-point number assigned to §7 and 32-bit floating-point number
assigned to S2, and stores the result in the device assigned to D.

Double word Double word Double word
)
o3t [~ [b16[bis]| - [ b0 e31 [ -~ [e1s[b1s] - | b0 b31 [ - [b16 b5 ~ | bo
X =
$71 +1 s7 2 +1 <2 D +1 D
Floating-point Floating-point Floating-point
(Real number) (Real number) (Real number)
(32 bits) (32 bits) (32 bits)

e  Values which can be assigned to S7, 2 and D and which can be stored are as below:
27?7 < | Assigned value (stored value) | < 2'%®

e At CICON, you can input 32-bit floating-point number at device memory in following
format.

— Sign for mantissa Part

b31 | b30 | - [b23|b22| -~ | bO

I I

Exponent Part Mantissa Part
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e Atexponent part (bit 23 - bit 30), value HFF and HOO are not used.
e Valid value of exponent part is from -126 to 127.

*  To express “0” with floating-point, set bit 0 - bit 31 as “0”.

Execution 10”
oy F Y
Condltlon Opera‘tion
Off
Command _— ! .
EMUL
-— » -— >
Every scan ' Everyscan
EMULP
(Pulse) «> -
1 Scan 1 Scan

Operation Error flag (F110)
Error . .
F110 turns ON for 1 scan when the address of device assigned by @D exceeds the range of

device D. (Range of device D depends on CPU type)

F110 turns ON when the specified device value is not within the following range:
21?7 < | Assigned value (stored value) | < 2'%®

F110 turns ON when the operation result exceeds the following range:
2" < | Operation result |

Program EMUL

Example
The program multiplies the 32-bit floating-point number in DO and the 32-bit floating-point
number in D4 when operation command MOO is ON, then the result is stored in D40.

Ladder Diagram (LD)

r00
— | [EMOL DO D4 D40 |-‘
Instruction List (IL)
Instruction Device

LD MO0

EMUL DO | D4 | D40
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2.1.15 EDIV, EDIVP

SUlslelelglclel | xpnr | CPnF | XPnE | CPnE | XPnB | PLCS BP | xpna/1R | CPIA/B/PIU
: CP4A~D/U
PLC series
0 . 0 . 0 0 : o ]

Function Divides 32-bit floating-point number assigned to §7 by 32-bit floating-point number assigned
to 52, and stores the result data of the operation in the device assigned to D.

Valid device type Flag
Instruction Steps
MI{X|Y|K|L|F[T|C|S|Z]|R|Q|D |@D|Constant Error | Zero | Carry
s710l0|O|O|O|-|-|-|-10 Olo|o (0]
EDIV(P)|S2|O|O|O|O|O|-|-|-]-10 O|l0|O (6] 4 0 - -
D|O|-]1]0|10|0O|-|- -10 O|lo|O
| | { EDIV s1 52 D H
— | { EDIVP s1 52 D H
57 Data to be divided or head address of the device where the data to be divided is stored
(32-bit floating-point number)
s Data for dividing or head address of the device where the data for dividing is stored (32-
bit floating-point number)
D Head address of the device where the operation result is stored (32-bit floating-point
number)
EDIV, EDIVP

. Devides 32-bit floating-point number assigned to S7 by 32-bit floating-point number
assigned to S2, and result is stored in the device assigned to D.

Double word Double word Double word
I ) )
b31 [ - Jote[ors| ~ Too| [b3ar] -~ Jow[ors] -~ [ bo 631 | -~ [b16 [ b5 | - [ bo
ST +1 s7 ’ 52 +1 2 B D+ ]
Floating-paint Floating-paint Floating-point
(Real number) (Real number) (Real number)
(32 bits) (32 bits) (32 bits)

e  Values which can be assigned and stored to 5§57, S2 and D are as below:
27127 < | Assigned value (stored value) | < 2'%8

. At CICON, you can input 32-bit floating-point number at device memory in following
format.

— Sign for mantissa Part

b31 | b30| - [b23|b22| - b0

I |

Exponent Part Mantissa Part
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Execution
Condition

Operation
Error

Program
Example

e Atexponent part (bit 23 - bit 30), value HFF and HOO are not used.

e Valid value of exponent part is from -126 to 127.

*  To express “0” with floating-point, set bit 0 - bit 31 as “0”.

On
. E A
Operation Off
Command '
EDIV
-—» -— >
Every scan ' Every scan
EDIVP
(Pulse) —> >
1 Scan 1 5can

Error flag (F110)

F110 turns ON for 1 scan when the address of device assigned by @D exceeds the range of
device D. (Range of device D depends on CPU type)

F110 turns ON when divisor is 0. (When $2 is 0)

F110 turns ON when the specified device value is not within the following range:

27?7 < | Assigned value (stored value) | < 2'%®

F110 turns ON when the operation result exceeds the following range:

2'%® < | Operation result |

EDIV

Program divides the 32-bit floating-point number in DO by the 32-bit floating-point number in
D4 when operation command MOO is ON, then the result is stored in D40.

Ladder Diagram (LD)

KO0
— |
Instruction List (IL)
Instruction Device
LD MO02
EDIV Do | D4 | D40

| EDIV Do D4 D40 }-‘
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2.1.16 INC, INCP, DINC, DINCP

Supported JRESGH:
PLC Series

¥ CP3A/B/P/U
CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R CP4A~D/U
0 0 0 0 0 o) 0] 0] 0

ST Yailo)s M Adds 1 toword/double word data in the device assigned to D, and stores the increased value
of word/double word in the device assigned to D.

Valid device type Flag
Instruction Steps
M| X|Y|K|L|F|T|C|S|Z]|R|Q|D |@D| Constant Error | Zero |Carry
INC(P) _ -
DINC(P) DIO|O|O|O0O|O|0O|0O|O [ORNORNORNORNO] 2 (0]
1 1
1 | {INC/DINC D K
| |} [INCPDINCP b H
D Head address of word/double word device for INC(P)/DINC(P) operation
INC, INCP
e« Adds 1 to word data in the device assigned to D.
D D
b15 b0 b15 b0
5677 (INT) + 1 = 5678 (INT)

A When INC, INCP operation is performed at the device assigned to D, which contains
32767, the value -32768 is stored at the device assigned to D.

Adds 1 to double word data in the device assigned to D.

DINC, DINCP
D+1 D
b31 b0
567889 (INT)

A When DINC, DINCP operation is performed for the device assigned to D, which contains
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Command

Execution ‘O” :
r
Condition -
Operation Off |

INC/DINC
D — — »
i Everyscan i Every scan
INCP/DINCP
(Pulse) “«—> )
1 Scan 1Scan
O]olIrlifela]  Error flag (F110)
Error F110 turns ON for 1 scan when the address of device assigned by @D exceeds the range of

device D. (Range of device D depends on CPU type)

Program INCP
Example

In the program, the value of word device M10 (M10~M1F) will increase by 1 when operation
command MO1 goes from OFF to ON.

Ladder Diagram (LD)

kA0
— | [INCF MIO
Instruction List (IL)
Instruction Device
LD MO1
INCP M10
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2.1.17 DEC, DECP, DDEC, DDECP

Supported
PLC Series

Function
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¥ CP3A/B/P/U
XPnF CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R CP4A~D/U
0 0 0 0 0 o) 0] 0] 0

Subtracts 1 from word/double word data in the device assigned to D, and stores the decreased
value of word/double word data in the device assigned to D.

Valid device type Flag
Instruction Steps
M| X|Y|K[L|F|T|C|[S|Z]|R|Q|D |@D|Constant Error | Zero | Carry
DEC(P) ) ) ) ) ) )
DDEC(P) D| O 0l0|0O 0|0 O|0|0|0O]|O0 2 (0]
| | [DEC/DDEC D K
— | [DECP/DDECP Db H
D Head address of word/double word device for DEC(P)/DDEC(P) operation
DEC, DECP
e Subtracts 1 from word data in the device assigned to D.
D D
b15 b0 b15 b0
5678 (INT) -1 = 5677 (INT)

& When DEC, DECP operation is performed at the device assigned to D, which contains
-32768, the value 32767 is stored at the device assigned to D.

DDEC, DDECP
*  Subtracts 1 from double word data in the device assigned to D.
D+1 D D+1 D

b3t e b0 b3t | e b0
567890 (INT) -1 = 567889 (INT)

& When DDEC, DDECP operation is performed at the device assigned to D, which contains
-2147483648, the value 2147483647 is stored at the device assigned to D.
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Command

Execution On
e L rFy
Condition :
Operation Off |

DEC/DDEC
-~ » - s
i Everyscan ! Every scan
DECP/DDECP
(Pulse) «—> «—>
1 Scan 1 Scan

OfolJr ilels] Error flag (F110)

Error F110 turns ON for 1 scan when the address of device assigned by @D exceeds the range of
device D. (Range of device D depends on CPU type)

Program DECP
Example

In the program, the value of word device M10 (M10~M1F) will decrease by 1 when operation
command MO1 goes from OFF to ON.

Ladder Diagram (LD)

hO1
— | [DECP MID
Instruction List (IL)
Instruction Device

LD MO1

DECP M10
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2.1.18 PWR, PWRP

Supported XPnF | CPnF | XPnE | CPnE | XPnB | PLCS BP XPnA/1R CCPPZAA@/D%J
PLC Series
0 - 0 - 0 0 - 0 -

Function PWR(P) instructions calculate base 16-bit INT data stored in word device S7, raised to the
power of 16-bit BIN data stored in word device S2. The result is stored in the double word

device D.
Valid Device Type Flag
Instruction Steps
M| X|Y|K|L|[F|[T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
$710]0|0|0O|0O|0O|O O|-]10]0|0O )
PWR(P)| s2 |O|O|O|O|O|0O|0O|O O|-]10]0|0O ) 4 0 - -
D |0 O|0|0O|-|0O|O- O|-]10]0|0O
| | [Pwr 57 sz DR
| | [pwrp 57 sz D}
S7 Constant or address of word device where base is stored.
2 Constant or address of word device where exponent is stored.
D Head address of double word device where the calculation result will be stored.
PWR, PWRP

. PWR(P) instructions calculate base 16-bit INT data stored in word device S7, raised to the
power of 16-bit INT data stored in word device S2. The result is stored in the double word

device D.
Word Word
b1s| - | b0 A b15 [~ | bo
s1 52
16-bit INT data 16-bit INT data

Double word

b31[ ‘b16 b15| | bO
D+1 D

32-bit INT data

e The range of the value assigned to word device §7 and 52 is as below:
-32768 < Value assigned to device 57, 52 < 32767

e The range of the result can be stored in double word device D is as below:
-2147483648 < Value assigned to device D < 2147483647
It means that even if you calculate 3276732767, the result is “2147483647”.
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DEy on - .
(@elpleliife]sM Operation

Command Off |
PWR —]— .
Every scan i Every scan
PWRP
{Pulse) «> -«
1 Scan 1 Scan

Operation AU flag (F110)
Error

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

Program PWR

Example

When X00 turns ON, PWR instruction calculates the base stored in DO raised to the power of
the value assigned to D10. Then, the result is stored in double word device D20 (D20~D21).

Ladder Diagram (LD)

¥00
—] | [FWR 1] D0 D20

Instruction List (IL)

Instruction Device
LD X00
PWR po | b1o | D20

. “2” is assigned to word device DO as a base. “28” is assigned to word device D10 as an
exponent.

a0 +2 +28 +0
I G 1] D10 D20
«  When X00 turns ON, PWR instruction is executed. Then, the instruction calculates 222,
The result “268435456” is stored in double word device D20 (D20~D21).

i [PWR i) 010 DZ0

<00 +2 +28 +25843545?_{

Total Solution for Industrial Automation



CH2 Application Instructions

2.1.19 EPWR, EPWRP

CP3A/B/P/U

Supported XPnF | CPnF | XPnE | CPnE | XPnB | PLC-S BP XPnA/1R
: CP4A~D
PLC Series A
o) - 0 - 0 o) - o)

Function EPWR(P) instructions calculate base 32-bit floating-point number stored in double word
device S7 raised to the power of 32-bit floating-point number stored in $2. The result is
stored in the double word device D.

Valid Device Type Flag
Instruction Steps

M| X|Y|K|L|[F|T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry

S7|0jO0jO|O|O|O|O -10]-1]0|0|0 0
EPWR(P)| S2 |O|O|O|O|O|O|O|O|-|O|-|0|0O]|O0O (6] 4 0] - -

D [O0]-10|0|0O|-]0|0-|-]0|-]0]0|O0O -

| | [erwr 57 sz D}

| | [epwrr 57 52 DH

Constant, floating-point number or head address of double word device where base is
S7 stored.
(32-bit floating-point number)

Constant, floating-point number or head address of double word device where
2 exponent is stored.
(32-bit floating-point number)

Head address of double word device where the calculation result will be stored.
(32-bit floating-point number)

EPWR, EPWRP

. EPWR(P) instructions calculate base 32-bit floating-point number stored in double word
device S7 raised to the power of 32-bit floating-point number stored in $2. The result is
stored in the double word device D.

Double word Double word
031 | ~ [o16[b1s]| ~ [ bo A 031 | ~ [bis]bis| - [ bo
ST+ 57 52+ 52
Floating-point Floating-peint
(Real number) (Real number)
(32 bits) (32 bits)

Double weord

b31| |b15 b15| | bo
D+ D

Floating-paint
(Real number)
(32 bits)
e The range of value assigned to double word device 57, 2 and D s as below:
0, 27?7 < value assigned to $7, 52 and D = 2128
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Execution
Condition

Operation
Error

Program
Example

. If the operation result exceeds its range, “1 #INF'00” is stored in the device D.

*  When the value assigned to S7
“1 .#QNANzo” is stored in the device D.

Operation
Command

EPWR —]—7

On

Off

is negative and the value assigned to S2 is non-integer,

Every scan Every scan
EPWRP
{Pulse) «—> >
1 Scan 1 Scan

Error flag (F110)

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of

device D. (Range of device D depends on CPU type)

EPWR

When X00 turns ON, EPWR instruction calculates the base stored in DO raised to the power of
the value assigned to D10. Then, the result is stored in double word device D20 (D20~D21).

Ladder Diagram (LD)
%00

— |

Instruction List (IL)

Instruction Device
LD X00
EPWR po | p1o | D20

[EPWR_ DO

Dz0 |-{

e “3.315448” is assigned to word device DO as a base. “2.184000” is assigned to word
device D10 as an exponent.

3.315448

«00
|
I

[EPWR__ DO

D20

21584000 0.000000 I_‘

*  When X00 turns ON, EPWR instruction is executed. Then, the instruction calculates
3.315448% 184990 The result “13.704533” is stored in double word device D20

(D20~D21).
%00 3.315448 2184000 13704533
] [EFWR D0 D20

" INF: Stands for infinity. “1 #INFOO” appears when the assigned value cannot be expressed with 32-bit floating-point number.

2 QNAN: Stands for ‘Quiet Not-a-Number'.
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2.1.20 PWM
Supported
PLC Series

Execution
Condition

Total Solution for Industrial Automation

XPnF CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R

CP3A/B/P/U
CP4A~D/U

0] 0] 0 0 0 o) - - -

PWM instruction outputs pulses set by ON time (57 ) and the frequency (52) to the output
module assigned to D2.

Valid Device Type Flag
Instruction Steps
M| X|Y|K|L|[F|[T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
S7 10 O|O|O|-|-|-|-|-|-1-10]0O )
5210 O|O|O|-|-|-|-1-|-1-10]0O )
PWM 5 0 - -
D7 |0 O|O|O|-|-|-|-|-|-1-10]-
D2 | O O[O|O|-|-|-|-|-|-10Of-]-
— | { PWM s1 52 D1 pz2 K
I |
57 Constant or address of word device where ON time of the pulse to be output is stored.
(msec)
5 Constant or address of word device where frequency of the pulse to be output is
stored. (msec)
D7 Head address of 4 word devices where timer value is stored.
D2 Address of bit device to output the pulses.
PWM

PWM instruction outputs pulses set by ON time (§7) and the frequency (52) to the
output module assigned to D2.

Do not manipulate the value stored in D7, D7+1, D7 +2 and D7 +3. Timer values are
stored in the devices D7, D7+1, D7 +2 and D7 +3 by system.

The range of value assigned to 7 and S2 is as following:
1 msec =< Value assigned to word device S7 and 52 =< 65535 msec

The value assigned to 7 must not exceed the value assigned to S2.

If the values assigned to S7 and 52 are equal, the bit device assigned to D2 is always
ON.

The operation of PWM may be influenced by the scan time since the instruction uses
deviation of internal timer.

. On
Operation 4 Fy
Command Off
PWM
+—r +—»
Every scan Every scan
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o)fIr-1iloal|l Error flag (F110)
Error

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

F110 turns ON for 1 scan under following circumstances:

- When the value assigned to S7 and S2 is “0”
- When the value assigned to S7 is greater than S2.

Program PWM
Example

When X00 turns ON, PWM instruction is executed. Then, the pulse of 100msec per second is
output to Y20. The internal timer value is stored in 4 word devices starting from DO (DO~D3).

Ladder Diagram (LD)

00
—] | [Pt 100 1000 1] V20 |-‘
Instruction List (IL)
Instruction Device
LD X00
PWM 100 [ 1000 [ Do [ Y20
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2.1.21 RAMP

XPnF CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R

CP3A/B/P/U
CP4A~D/U

Supported
PLC Series

0] 0] 0 0 0 o) - - -

. RAMP instruction gradually changes the initial value to the final value during the assigned
Function .
number of execution.

e Valid Device Type Steps Flag
M| X|Y|K|L|F|T|C|S|Z]|R|Q|D @D|Constant Error | Zero |Carry
ST 10|-]0|0|O|-|-|-|-|-|-]-]10]|0 0
2 10|-]0|0|O|-|-|-|-|-|-]-]10]|0O 0
RAMP | p7 |O|-|O|O|O|-|-[-|-[-|-|-|o]lo| - 6 | 0| - | -
$3|0|-]0|0|O|-|-|-|-|-|-]-]10]|0 0
D2 |O0|-|0|O0|O|-|-|-]-|-]-]10|0]|O0O -
—] | [ RrAmP s1 s2 D1 s3 D2 H
Si Constant or address of word device where initial value is stored.
52 Constant or address of word device where final value is stored.
Di Address of word device where current value is stored.
D7 +1 A word device where the number of execution is stored.
53 Constant or address of word device where the total number of execution is stored.
D2 Address of bit device to output the operation result.
D2 +1 A bit device to decide the data retention when operation is finished.

RAMP

Changed value per scan =

Total Solution for Industrial Automation

RAMP instruction gradually changes the initial value assigned to §7 to the final value
assigned to 2 in the number of executions (scans) assigned to 53. The current value in
the process of value change is stored in D7.In D7 +1, the current number of execution is
stored.

When the current value D7 reaches the final value S2, the bit device assigned to D2
turns ON.

If D2 +1 is ON, the current value stored in D7 does not change in the following scans.

If D2 +1 is OFF, the current value stored in D7 and D2 are initialized in the next scan
and RAMP instruction operates again.

The changed value per scan is calculated as below:

(Value assigned to $2) - (Value assigned to 57)

(Value assigned to $3)

The range of value assigned to S7and 52 is as below:
-32768 = Value assigned to §7 and $2 = 32767

The range of value assigned to S3 is as below:
1 =< Value assigned to 53 = 32767

When the value assigned to $3 is “0”, the instruction does not operate.




PLC Instructions

. On
Execu,t!on Operation y fy
Cond|t|0n Command
Off
RAMP
«— » «— »
Every scan Every scan

oo ol Error flag (F110)
Error

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

F110 turns ON for 1 scan when the current value did not reach the final value even if the
actual execution time has exceeded the value assigned to 53.

Program RAMP

Example

When X00 turns ON, RAMP instruction is executed. The initial value is stored in DO. The final
value is stored in D10. The current value will be stored in D20 and the number of executions
will be stored in D21. The total number of execution is stored in D30. When the current value
stored in D20 reaches the final value stored in D10, the bit MOO will be turned ON. If MO1 is
ON, the RAMP instruction does not operate again from the beginning.

Ladder Diagram (LD)

¥00
—] | [R&MP DO BYI DZ0 D30 hi00 |-‘
Instruction List (IL)
Instruction Device
LD X00
RAMP Do | b10 | D20 | D30 | MOO

. Initial value “-3541” is stored in DO. Final value “30000” is stored in D10.

e The total number of execution “13541” is stored in D30. It means that when RAMP
insturction is executed, initial value “-3541” will be gradually changed into final value
“30000” in 13541 scans.

*  Since MO1 is turned ON, the RAMP operation will be operated only once.
X00 -3541 +30000  +0 +13541 0
}—l I [RAMP OO S]] D20 D30 hAOD |-‘
CARD | F| E|D|C|B|A|9| 8|7 |6| 54| 3|21 0
MOOD O 0O O 0 /0 0 O o0 0/0 o o 00 1

. When X00 turns ON, RAMP instruction is executed. Starting from the initial value “-3541”
stored in DO, the value is changed gradually in each scan. The current value is stored in
D20 and the number of execution is stored in D21.

A00 -3541 +30000 +22623 +13541 0
| [RAMP DO 010 Dz0 D30 kMO0
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CARD 0

oooon - -3541 0
oooo 30000 I

poooz | 1557 2545

oooo3 13541 0

e Since M01 is ON, the RAMP operation stops and maintains the current value when the
current value stored in D20 reaches the final value “30000” stored in D10.

e Since the operation is completed, the bit device MO0 turns ON.

00 -3541 +30000 +30000 +13541 1
|| [RAMF DO Did REN] D30 hi00
CARD | F| E|D|C|B| A|9| 8| 7|6 3[4]3[2]|1]|0

MOOD [0 0 0 00 0 0 0 000 0 0oBENEN

CARD | O

Dooon | -3541 I
Do0ot | 30000 I
Do0o2 | 30000 13541
Dooo3 13541 I
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2.1.22 TRAMP

Supported
PLC Series

XPnF

CP3A/B/P/U

CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R CP4A~D/U

0

0] 0 0 0 o) - - -

TRAMP instruction gradually changes the assigned value during the assigned time value.

Valid Device Type Flag
Instruction Steps
M| X|Y|K|L|[F|T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
S7T|10(-10|0(O|-|-}{-|-|-1-]1-10]0 (0]
S22 10(-10|0(O|-|-{-|-|-1-]1-10]0 (6]

TRAMP s | - | - | -
S2|10[-10|0(O|-|-{-|-|-1-]1-10]0 (0]
pr|o|-|ololo|-|-|-]-]-]-]-]olo| -

— | [ TRAMP s1 52 53 D1 H
ST Constant or address of word device where initial value is stored.
2 Constant or address of word device where final value is stored.
53 Constant or address of word device where the time required for the value change is
stored.
D7 Address of word device to store the current value.

D1 +4~D7+7 |2 double word devices for the internal timers. (Reserved)

TRAMP

e« TRAMP instruction gradually changes the initial value assigned to §7 to the final value
assigned to 52 according to the time value assigned to 53. The current value in the
process of value change is stored in D7. 2 double word devices starting from D7 +4 are
reserved for the internal timer.

. When the current value D7 reaches the final value S2, the operations stops.

e The current value stored in D7 is calculated as below:

Currentvalue = Initial value =+

(Final value - Initial value) x Elapsed timepseq

Required time

*  The range of value assigned to $7, 2 and 53 is as below:
-32768 = Value assigned to 57, 2 and 53 = 32767

*  When the value assigned to S3 is “0”, the instruction does not operate. In this case, final
value is stored in D7.

. If the execution condition turns OFF, the latest value is retained in D7. However, when
the execution condition goes from OFF to ON, TRAMP instruction operates again from
the beginning.

. Even if the execution condition is OFF, an internal process is in operation. Therefore, use
indirect data register (@D) with caution in this instruction.
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Execution
Condition

Operation
Error

Program
Example
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. On
Operation 4 Fy
Command oOff
TRAMP
«—  » «— »
Every scan Every scan

There is no error in this instruction.

TRAMP

When X00 turns ON, TRAMP instruction is executed. The initial value is stored in DO. The final
value is stored in D10. The required time is stored in D20. Current value will be stored in D30.

Ladder Diagram (LD)

%00
— | [TRéMP DO D10 DZ0 D30 |-‘
Instruction List (IL)
Instruction Device
LD X00
TRAMP Do | D10 | D20 | D30

. Initial value “0” is stored in DO. Final value “350” is stored in D10.

e  Time required for the TRAMP instruction, “7” seconds is stored in D20. It means that
when TRAMP insturction is executed, initial value “0” will be gradually changed into final
value “350” in 7 seconds.

Ry +0 +350 +7 +0
I I TR&MP DO 010 D20 030
¢ When X00 turns ON, TRAMP instruction is executed. Starting from the initial value “0”
stored in DO, the value is changed gradually every second.

*  After 7 seconds, the operation of TRAMP instruction is finished.

|| [TRAMP DO D10 D20 BEN

00 +0 +350 +7 +350 I"
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2.2 Comparison Instructions

2.2.1LD x, LDD x, OR x, ORD x, AND x, ANDD x (x : &, <=, <>, =, 0. >

Supported
PLC Series

=)

; CP3A/B/P/U
XPnF | CPnF | XPnE | CPnE | XPnB | PLCS BP | XPRA/IR | o TS
0 0 0 0 0 0 © 0 °

LD x, ORx, AND x (x : <, <=, <>, =, >, >=) instructions compare word data §7 to word data

S2.

The comparison result is used as an operation result of ‘A’ contact.
LDD x, ORD x, ANDD x (x : ¢, <=, <>, =, >, >=) instructions compare double word data $7
to double word data $2. The comparison result is used as an operation result of ‘A’ contact.

Instructi Valid device type 5 Flag
nstruction x|Y[k[L[F[T]c[s[z[r][Q[D|@D|constant| >*P* [Error|zero|carry
<<,><=, s7lo|olo|o|olo|o|ol|-|o]ojo|o| O 0 5 5
v 5= |sz|]o|o|o|o|ojojojo|-|ojojojojo| O
[ lDx | HCE G =50= 57 2| —
— | —
OR x |-‘
H <= o=>0= 51 2
— < Eo=0e s sz ] —
| X (= 0= 0= |
ST Constant or address of device where word data to be compared is stored.
2 Constant or address of device where a word data of comparison criterion is stored.

LD x, ORx, AND x (x:¢, <=, <>, =, >, >=)

. LD x, ORx, AND x (x: ¢, <=, <>, =, >, >=) compares S7 to S2.

e S7 and S22 are word data.

. The comparison is operated in INT. Therefore, comparison range of LD x, OR x, AND x

(x:¢, <=,<>,=,>,>=)is as following:

-32768 = 57,52 = 32767

*  When the condition x (x : ¢, <=, <>, =, >, >=) is true, the operation result is ON.

. If the condition x (x: ¢, <=, <>, =, >, >=) is false, the operation result is OFF.

(*) Refer to 1.1 Contact Instruction for the differences in structure of LD x, OR x and AND x
instructions.
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LDD x, ORD x, ANDD x (x : ¢, <=, D, =, >, >=)

e LDDx, ORDx, ANDD x (x:¢, <=,<>, =, >, >=) compares 57 to S2.
e S7 and S2 are double word data.

¢ The comparison is operated in INT. Therefore, comparison range of LDD x, ORD x, ANDD
X (x:¢,<=,<>, = >,>=)is as following:
-2147483648 = S7, 82 < 2147483647

. When the condition x (x : &, <=, <>, =, >, >=) is true, the operation result is ON.
. If the condition x (x: <, <=, <>, =, >, >=) is false, the operation result is OFF.

(*) Refer to 1.1 Contact Instruction for the differences in structure of LD x, OR x and AND x
instructions.

Condition x Andif S7and S2are... Operation result
(Is |ess<than) 51 <52 ON
(Is less than<?>r equal to) S1= 82 ON
(Is diff<er>ent to) ST +352 ON
(s eqjal to) s1 = 82 ON
(Is great>er than) S >s2 ON
- Sl =z S2 ON

(Is greater than or equal to)

[ aliifoal LD(D) x, OR(D) x, AND(D) x (x : ¢, <=, <>, =, >, >=) are executed every scan independently of
@elgle[1ile}g] the device status and operation result.

Operation Error Flag (F110)
Error F110 turns ON for 1 scan when the address of device assigned by @D exceeds the range of

device D. (The range of device D depends on CPU type)
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Program IDx(x:4 <=, <>, =,0,0>=)
Example ‘
The program operates as following:
¢ When the value of DO is greater than that of D1, Y50 turns ON.

¢ When the value of DO is less than or equal to that of D1, Y50 does not turn ON.
Ladder Diagram (LD)

Y50
H > Do Dl |

Instruction List (IL)

Instruction Device
LD > D0 [ D1
ouT Y50
+1 + Rall]
1P Do D1 I [ |

ORx (x:4,<=,<>,=,2,>=)
The program operates as following:
¢ When MOO is ON or the value of DO is greater than that of D1, Y50 turns ON.

¢ When MOO is OFF and the value of DO is less than or equal to that of D1, Y50 does not
turn ON.

Ladder Diagram (LD)
K00 50

— | |J

H > Do D

Instruction List (IL)

Instruction Device
LD MO0

OR> DO D1

ouT Y50

100 YEQ
— | C

+1 +)

P oo DI [
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ANDx (x:&,<=,<>,=,0,>=)

The program operates as following:

¢ When MOO is ON and the value of DO is greater than that of D1, Y50 turns ON.

¢ When MOO is ON and the value of DO is less than that of D1, Y50 does not turn ON.

*  When MO0 is OFF, Y50 does not turn ON regardless of the value of DO.

Ladder Diagram (LD)

kAOD &l
— > Do DI |
Instruction List (IL)
Instruction Device
LD MO0
AND > DO D1
ouT Y50
K100 + 0 50
—l— i DI 1 [ |
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2.2.2 LDE x, ORE x, ANDE x (x: &, <=, <>, =, >, >=)

Supported
PLC Series

XPnF

CPnF

XPnE

CPnE

XPnB

PLC-S

BP

XPnA/1R

CP3A/B/P/U
CP4A~D/U

O -

0

0

o]

- 0]

LDE x, ORE x, ANDE x ( x : <, <=, <>, =, >, >=) instructions compare 32-bit floating-point
number S§7 to 32-bit floating-point number S2.
The comparison result is used as an operation result of ‘A’ contact.

Instructi Valid device type st Flag
eps
nstruction X|Y|K T{C[S|Z|R|Q|D|@D |Constant g Error | Zero | Carry
E s7lo|o|o|ol|o -|-lo|-|ol|o| o 0
<= 40, =, 3 0 - -
> >= 5210|0|0|0|0 -|-10 O|0| O 0
[ lDEx | HEC &= ¢ =00= sz} —
— | —
ORE x |J
HEC =0 =00= s1 52
ANDEX | — e & 0=0= st sz | —
| X EO.=0.0= |
51 32-bit floating-point number or head address of device where 32-bit floating-point
number to be compared is stored.
o 32-bit floating-point number or head address of device where 32-bit floating-point
number of comparison criterion is stored.

LDE x, ORE x, ANDE x (x : &, <=, <>, =,>,>=)

. LDE x, ORE x, ANDE x (x:¢, <=, <>, =, >, >=) compare ST to S2.

e S7 and 52 are 32-bit floating-point number,

. The comparison is operated in 32-bit floating-point number. Therefore, comparison range
of LDE x, ORE x, ANDE x (x: ¢, <=, <>, =, >, >=) is as following:
27127 ¢ | S1.52 | < 2128

¢ When the condition x (x : , <=, <>, =, >, >=) is true, the operation result is ON.

. If the condition x (x : <, <=, <>, =, >, >=) is false, the operation result is OFF.

(*) Refer to 1.1 Contact Instruction for the differences in structure of LD x, OR x and AND x

instructions.

Double word

A

b31 [ |b16

b15‘ ‘ ko

57 +1

57

Floating-point
(Real number)
(32 bits)

Double word

)

b31 | |b16

b15| | b0

52 +1

52

Floating-point
(Real number)
(32 bits)
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Condition x And if S7and S2are... Operation result
‘ 51 <S8z ON
(Is less than)
<=
<
(Is less than or equal to) 31 =52 ON
<>
* N
(Is different to) ST #5852 0
. 51 =52 ON
(Is equal to)
>
N
(Is greater than) 51 >52 0
- 571z 52 ON

(Is greater than or equal to)

el  LDE x, ORE x, ANDE x (x: ¢, <=, <>, =, >, >=) are executed every scan independently of the
Qs e[lilea] Cevice status and operation result.

Error Flag (F110)
Error F110 turns ON for 1 scan when the address of device assigned by @D exceeds the range of

device D. (The range of device D depends on CPU type)

P
LDEx (x:4,<=,4<>, =D, >=)

The program operates as following:

¢ When the 32-bit floating-point number stored in device DO (DO, D1) is greater than that

of 32-bit floating-point number stored in device D10 (D10, D11), the operation result is
ON. Then, Y20 turns ON.

*  When the 32-bit floating-point number stored in device DO (DO, D1) is less than or equal
to that of 32-bit floating-point number D10 (D10, D11), the operation result is OFF. Then,
Y20 does not turn ON.

Ladder Diagram (LD)

Y20
HE> DO D10 }

Instruction List (IL)

Instruction Device
LDE > po | D10
ouT Y20
12.340000  1.234000 w20
e DO S | H
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ORE x (x:¢, <=,<>, =,2,>=)

The program operates as following:

. When X00 is ON or the 32-bit floating-point number stored in device DO (DO, D1) is
greater than that of 32-bit floating-point number stored in device D10 (D10, D11), the

operation result is ON. Then, Y20 turns ON.

*  When X00 is OFF and the 32-bit floating-point number stored in device DO (DO, D1) is less
than that of 32-bit floating-point number stored in device D10 (D10, D11), the operation

result is OFF. Then, Y20 does not turn ON.

Ladder Diagram (LD)

ANDE x (x: ¢, <=, K>, =, >=)

The program operates as following:

oo Y20
I I
HE> i) DiD |J
Instruction List (IL)
Instruction Device
LD X00
ORE > Do | D10
ouT Y20
%00 Y20
— | [ |
12.340000  -1.234000
e DO il |

. When X00 is ON and the 32-bit floating-point number stored in device DO (DO, D1) is
greater than that of 32-bit floating-point number stored in device D10 (D10, D11), the

operation result is ON. Then, Y20 turns ON.

*  When X00 is ON and the value of DO (DO, D1) is less than that of 32-bit floating-point
number stored in device D10 (D10, D11), the operation result is OFF. Then, Y20 does not

turn ON.

e When X00 is OFF, Y20 does not turn ON regardless of the comparison result.

Ladder Diagram (LD)

%00 ¥20
— & Do Dio |
Instruction List (IL)
Instruction Device
LD X00
ANDE > po | D10
ouT Y20
A00 12.340000 -1.234000 el
—Il—E DO ] I [ |
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2.2.3 UCMP, UDCMP

NWSWRgEMl | xpr | cPoF | XPnE | CPaE | XPnB | PLCS | BP | XPIR | Garp
PLC Series 5 o S 5 S > S . -

Function UCMP instruction compares word data S7 to word data 2. UCDMP instruction compares
double word data §7 to double word data S2. The result is stored in the device F120~F125.

Instructi Valid device type st Flag
nstruction M|{X|Y|K|L|F|T|C|S|Z|R|Q|D | @D |Constant St Error | Zero | Carry
UCMP, |S57/0|0|0|0|0|0|0O]|0O|-|0O]|0O|0O|0O]| O 0 3 0 ) )
UDCMP |52/0|0|0]|0|0[0|0]|0O|-/0]0[0O|0O| O 0
— | { UCMP, UCDMP s1 52 H
Y/ Address of word/double device to be compared.
2 Address of word/double device which is a comparison criterion.
UCMP

. UCMP compares §7 to S2.
. S7 and S2 are word data.

. The comparison is operated in UINT. Therefore, comparison range of UCMP is as
following:
0 = S7,82 = 65535

. Comparison result is stored in F120 - F125 as following.

Word Word
b13\ | 50 b15| ‘ b0
57 <,S,=,>,2,# 52
Unsigned Integer (16 bit) Unsigned Integer (16 bit}

L
-
L%

I
=
—
[
un

F120| F121 |F122 | F12

Condition Address of Flag where result is stored
S1 £S2 F120
S71 = S2 F121
S1 =52 F122
S1 > 52 F123
S1 = S2 F124
S1 + 52 F125
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UDCMP

. UDCMP compares ST to S2.
e S7 and S2 are double word data.

¢ The comparison is operated in UINT. Therefore, comparison range of UDCMP is as
following:
0 = S7,852 < 4294967295

. Comparison result is stored in F120 - F125 as following.

Double word Double word
|
b3‘|| |b16 b15| ‘ b0 b31 | ~ [b16[b1s| — | bo
S7+1 s1 <,=,=,>,Z, ¢ 241 2
Unsigned Integer (32 bit} Unsigned Integer (32 bit)
4
{ = = > z *
F120 | F121 |F122 [F123 | F124 | F125

Condition Address of Flag where result is stored
S71 <82 F120
S71 = S2 F121
S1 =52 F122
ST >52 F123
S1 = S2 F124
S1 + S2 F125

Execution Cn
i Operation *
Condition oo o

UCMP, UDChP

—
Every scan

Operation Error Flag (F110)
Error F110 turns ON for 1 scan when the address of device assigned by @D exceeds the range of

device D. (The range of device D depends on CPU type)

Total Solution for Industrial Automation



CH2 Application Instructions

Program UCMP, UDCMP
Example . , . .
According to the comparison result, different flags are set as following:

¢ When the value of DO is greater than that of D2, F123, F124, F125 are set and Y23, Y24,
Y25 turns ON.

¢ When the value of DO is less than that of D2, F120, F121, F125 are set and Y20, Y21,
Y25 turns ON.

. When the value of DO is equal to that of D2, F121, F122, F124 are setand Y21, Y22, Y24
turns ON.

Ladder Diagram (LD)

F10
I [ucmP DO D2
Always_ON
F120 Rl
| =
Less
Fi21 21
| |
I
Less_Egqual
Fi22 Y2z
I
Equal
F123 23
| |
I
Greater
Fi24 2l
1
I
Sreater_Equ
al
F125 Rl
1

I
Mot_Egqual

-

T T 1T T T

Y

Instruction List (IL)

Instruction Device
LD F10
UCMP DO D2
LD F120
ouTt Y20
LD F121
ouTt Y21
LD F122
ouT Y22
LD F123
ouT Y23
LD F124
ouT Y24
LD F125
ouT Y25
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Fi0 ] 0
JucmP Do Dz H
Always _OM
Fiz20 20
— | —
Less
F121 el
: -
Less_Equal
Fizz2 Y22
— | —
Equal
F123 ]
—{ll W
Greater
Fi24 2
—{ll W
Greater_Equ
al
F125 Y25
—Il W
Mot_Equal
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2.24BKx, BKxP(x:¢ <=,4<>, =5, >=)

Supported
PLC Series

Total Solution for Industrial Automation

- CP3A/B/P/U
XPnF | CPnF | XPnE | CPnE | XPnB | PLCS BP | XPnA/IR | oo T
0 0 0 0 0 0 0 0 0

BK x, BKxP (x:¢ <=, <, = > >=) compare n word data blocks starting from S7 to n
word data blocks starting from $2. The comparison result is stored in the device D starting
from bit address assigned to B.

. Valid device type Flag
BRI M Y|K|L|F|T|C|S|[Z|R|Q|D|@D |Constant Steps Error | Zero | Carry
S710 0|0]|0|0O|0O|0O|-|O|0O|O|0O]| O 0
BKx(P) [s2[o]ololololololo]-[o]oJolo] o] -
<< [olo]-Tolofo] - [-[-]-[o]ololo] o 6 | o] -| -
>’=5'BO 0|0]|0|0O|0|0O|-|O|0O|O|O| O 0
n|O 0|0]|0|0]0|0O|-]0|0]|0|0O| O 0
— | Bk = O.=>.>= s1 sz D B n H
| | Bk <= O.=>>=pP S1 2 D B n H
ST Constant or head address of word devices to be compared.
2 Head address of word devices which are a comparison criterion.
D Address of word device where the block comparison results are stored.
B Bit address of word device D where the block comparison result is stored.
n The number of blocks to compare.

BK X, BKxP (x:¢, <=, <>, =,,>=)

e  BKx,BKxP(x:¢ <= <>, = > >=)compare n word data blocks starting from S7 ton
word data blocks starting from S2.

e S7 and S2 are word data block.

¢ The number of word data blocks to be compared are assigned to n.

e The comparison result is stored in starting from the bit 8 of word device D.

¢ When the number of results exceeds the range of D, the results are stored starting from
the bit 0 of D +1.
(*) Refer to the Program Example below.

. The comparison is operated in INT. Therefore, range of S7 and 52 s as following:
-32768 = S1,52 < 32767

e When the condition x (x : ¢, <=, <>,

¢ When the condition x (x : , <=, <,

. >, >=)istrue, the bit B of D turns ON.
,>,>=)is false, the bit & of D turns OFF.

. Each comparison result is stored starting from bit & of D as following.
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Execution
Condition

Operation
Error

Address §7 Address 52
Address §7+1 Address $2+1
Address S7+2 <, =, =,>,2 # Address S2+2

Address S+(n-1) Address $2+(n-1)
b15 | b14 b4 | b3 | b2 | bt b0
B — D
0 0 1 0 1 0
When
B=0
n=5

Condition x Andif S7and S2are... Operation result
<
N
(Is less than) 51 <32 ©
= s1= 52 ON
(Is less than or equal to)
<>
* N
(Is different to) s 2 ©
- S1 =52 ON
(Is equal to)
>
N
(Is greater than) ST o352 ©
’= s1z 52 ON
(Is greater than or equal to)
On
. F Y
Operation
Command Off |
_ BK x —,—‘—
X = 00=0.09) -« » «
" Every scan i Everyscan
oSS T .
X <=0 =0.09)
(Pulse) > >
1 Scan 1 Scan

Error Flag (F110)

F110 turns ON for 1 scan when the address of device assigned by @D exceeds the range of
device D. (The range of device D depends on CPU type)
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Program
Example

Total Solution for Industrial Automation

BKX, BKXP (x=¢,<=,<>, =0, >=)

This program compares 3 word data blocks starting from DO to 3 word data blocks starting
from D10.

The comparison result is stored in starting from the bit 14 of word device M10. Bit 14 of M10
is M1E.

When MO0 is ON, BK) instruction operates.

The instruction compares DO to D10. Then, the comparison result is stored in M1E.
The instruction compares D1 to D11. Then, the comparison result is stored in M1F.
The instruction compares D2 to D12. Then, the comparison result is stored in M20.

Ladder Diagram (LD)

b0
—] | [BK> Do D0 10 14 3 |-<
Instruction List (IL)
Instruction Device
LD MO0
BK > Do [ D10 [Mmi0] 14 | 3

The program operates as following:
. When MO0 turns ON, BK) instruction operates.
e The instruction compares 3 words starting from DO and 3 words starting from D10.

. The comparison is made between DO and D10, D1 and D11, D2 and D12. Each
comparison result is stored from bit 14 of M10. Bit 14 of M10 is M1E.

¢ When the values of DO, D1 and D2 are “1” and the values of D10, D11 and D12 are “0”,
M1E, M1F and M20 are set.

k400 +1 +0 +1GAB4
|| S i) D10 W10 14 3

carp | FlE|D|clB|alol8]7]6|s5|a]3|2]1]0
MO0 0o 00000 D0 D000 D00
MOOZ 0 [0 0 [0 00 0 00000000
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2.2.5BKCMP x, BKCMP x P (x: ¢, <=, <>, =, >, >=)

Supported
PLC Series

- CP3A/B/P/U
XPnF | CPnF | XPnE | CPnE | XPnB | PLCS BP | XPnA/IR | oo T
0 0 0 0 0 0 0 0 0

BKCMP x, BKCMP x P (x =X, <=, &, =, >, >=) compare n word data starting from word
device 7 to n word data starting from word device S2. The comparison result is stored in

the n word devices starting from D.

Instructi Valid device type st Flag
nstruction M[X|Y|K|L|F|T|C|S|Z|R|Q|D |@D |Constant st Error | Zero | Carry
BKCMP x (P)($7/0]|0|0|0|0|0|0O|O|-|0O 0|0| O 0
(x:¢, <=, |52/0]|0[0]|0[0|0]|0|0O|-|0O 0|0| O - 5 o ) )
<>,=>. | DO 0|0|0|-]0]0]|-]0O 0|0| O
>=) n|0|0|0[0|0|0|0O|0O|-]|O0[O0|O|O] O 0
— | [BKCMP{ (=, O, =, 5. 0= 57 52 D nH
| | ['BkCMP (=, O, =0, >=P 57 52 D nH
Y/ Constant or head address of word devices to be compared.
2 Head address of word devices which are comparison criteria.
D Head address of word devices where the block comparison result is stored.
n The number of blocks to compare.

BKCMP x, BKCMP x P (x =<, <=, <>, =, >, >=)

. BKCMP x, BKCMP x P (x =¢, <=, <>, =, >, >=) compare n word data blocks starting
from S7 ton word data blocks starting from 52.

. S7 and S2 are word data blocks.

¢ The number of word data blocks to be compared are assigned to n.

. The comparison result is stored in word devices starting from D.

¢ The comparison is operated in INT. Therefore, range of S7 and 52 s as following:
-32768 = S7,52 = 32767

*  When the condition x (x =¥, {=

*  When the condition x (x =¥, {=

L2,
L2,

, >, >=)is true, the device D issetas “1”.

, >, >=)is false, the device D is set as “0”.
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If instruction
BKCMP< is executed

s7 12 52 -331
S7+1 621 S2+1 5221
S71+2 271 < 52+2 1064
S71+(n-1) -321 S2+(n-1) -7844
D 0 (OFF)
Result D+1 1 (ON)

D+(n -.’I) 0 ((.)FF)

Condifon SO S A Operation result
<
N
(Is less than) 571 <82 0
N S1 = 82 ON
(Is less than or equal to)
<>
(Is different to) 51 + 52 ON
(Is equal to) 51 =52 ON
>
(Is greater than) s1 >s2 ON
- STz 82 ON

(Is greater than or equal to)

Execution on : .
e Operation
Condition o oft |

BKCMP x —]—‘—

&= O, =005 —» —»
| Every scan i Everyscan
BKCMP x P ’_‘ ’»‘
L= 0L =0.09) e -«
(Pulse) 1 Scan 1 Scan

Operation Error Flag (F110)
Error F110 turns ON for 1 scan when the address of device assigned by @D exceeds the range of

device D. (The range of device D depends on CPU type)
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BKCMP x, BKCMP X P (x: &, <=, <>, =D, >=)
Example _ .
This program compares 3 word data blocks starting from DO (DO~D2) to 3 word data blocks
starting from D10 (D10~D12).
The comparison result is stored in 3 word devices starting from MO0 (M0OO~M2F).

When X00 is ON, BKCMP) instruction is executed.

The instruction compares DO to D10. Then, the comparison result is stored in M0O.
The instruction compares D1 to D11. Then, the comparison result is stored in M10.
The instruction compares D2 to D12. Then, the comparison result is stored in M20

Ladder Diagram (LD)

%00
| | BECMP> DO D10 k00 3

Instruction List (IL)

Instruction Device
LD X00
BKCMP> DO | D10 | MO0 | 3

The program operates as following:

e The instruction compares 3 words starting from DO (DO~D2) and 3 word starting from
D10 (D10~D12).

¢ The comparison is made between DO and D10, D1 and D11, D2 and D12. Each
comparison result is stored in M0O, M10 and M20.

¢ The values stored in DO, D1 and D2 are “1” and the values stored in D10, D11 and D12
are “0”,

. Since DO, D1 and D2 are greater than D10, D11 and D12, the result “1” is stored in M0O,

M10 and M20.
BN +1 +0 +1
i [ BKCMP> DO 010 k00 3 |-‘
CARD | O |1 | 2| 3| 4|56 |7 |8|9|A|B|C|D)|E]|F
k400D p oo oo o0 o0 o0 o0 0D 0 o0 o0 noo
kAD0O7 oo oo o0 o0 0 00 o0 o0 o0 0 00
kAODE oo oo o0 o0 0 00 o0 o0 o0 0 00

Total Solution for Industrial Automation



“ CH2 Application Instructions

2.3 Data Conversion Instructions
2.3.1 NEG, NEGP, DNEG, DNEGP

Supported
PLC Series

Total Solution for Industrial Automation

g CP3A/B/P/U
XPnF CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R CP4A~D/U
0 0 0 0 0 0] 0 0 0

NEG(P) converts the sign of the INT data in word device O and stores the result in D.
DNEG(P) converts the sign of the INT data in double word device O and D+7 and stores the
resultat O and D+7.

. Valid device type Flag
Instruction Steps
M| X|Y|K[L|F|T|C|S|Z]|R|Q]|D |@D|Constant Error | Zero | Carry

NEG(P) ) ) ) ) ; )
DNEG(P) D| O 0O|0|0 0|0 [ONNCRNORNCRNO] 2 (0]

| | [ NEG/DNEG p H

| |} [NEgPONEGP D H

D Head address of word/double word device where conversion of two’s complement will be

performed.
NEG, NEGP

. NEG(P) instruction converts the INT data assigned to word device D to its two’s
complement. The converted data is stored in word device D.

. NEG(P) converts the sign of the INT data in word device assigned to D.
D D

b15 b0 b15 b0

2's complement
5678 (INT) —t - 5678 (INT)

. NEG(P) instruction is used for converting the positive sign to the negative sign and vice
versa.

DNEG, DNEGP

. DNEG(P) instruction converts the INT data assigned to double word device D and D +1

to its two’s complement. The converted data is stored in double word device D and
D+1.

e Converts the sign of the INT data in double word device assigned to O and D+1.

D+1 D D+1 D

b3t b0 b31 b0

Zs comelement
567890 (INT) — » - 567890 (INT)

. DNEG(P) instruction is used for converting the positive sign to the negative sign and vice
versa.
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Execution On

Condition Operation
Command Off

.
.
L

MEG/DMEG
— —
Every scan i Every scan
MEGP/DMEGP
{Pulse) -« -~
1 S¢can 1 Scan

A Using pulse contact as execution condition of NEG/DNEG instruction or using
NEGP/DNEGP instruction is recommended.

o eyl  Error flag (F110)

Error F110 turns ON for 1 scan when the address of device assigned by @D exceeds the range of
device D. (Range of device D depends on CPU type)

Program NEGP
Example

The program converts the sign of value stored in DO to positive or negative and store the result
at DO.

Ladder Diagram (LD)

k400
— | [NEGF DD |-{
Instruction List (IL)
Instruction Device

LD MO0

NEGP DO

e The value assigned to DO is “-1234”.

r00 1234
I [NEGF DO

. When MO0O turns ON, NEGP instruction is executed. Then, the value of DO is converted to
positive once.

MO0 +1234 ’_{

|| [NEGP DO
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2.3.2 BCD, BCDP, DBCD, DBCDP

Supported CP3A/B/P/U
C XPnF | CPnF | XPnE | CPnE | XPnB | PLC-S BP XPnA/1R
PLC Series CP4A~D/U
0 0 0 0 0 0 0 0 0

. BCD(P) instructions convert 16-bit BIN data stored in device S into 4-digit BCD data. Then,
Function ‘ ‘ . .
the conversion result is stored in device D.
DBCD(P) instructions convert 32-bit BIN data stored in device S into 8-digit BCD data. Then,
the conversion result is stored in device D.

. Valid device type Fla
Instruction wp Steps )

M[{X|Y|K|L|F|T|C|[S|Z|R @D|Constant Error | Zero | Carry
BCD(P) | S|O|0|0O 0O|0|-|0O|0O|0O|O|O 0

o
lw)

@)
@)
©)

3 0 - -
DBCD(P) | p|O|-|O|O|O|-]0|0O|-]0O|O|O|0O]|O -
| | { BCD/DBCD s D H
| | { BCDP/DBCDP s D H
s Binary or head address of word/double word device where BIN data to be converted is
stored.
D Head address of word/double word device where conversion result (BCD) will be
stored.
BCD, BCDP

. BCD(P) instructions convert 16-bit BIN data stored in the device § into 4-digit BCD data.
e Converted data is stored in the device D.

*  When the conversion result (4-digit BCD data) exceeds its range, the error flag (F110)
turns ON.

*  The range of the conversion result is as following.
0 = conversion result = 9999

(*) Refer to Appendix n for BCD code table.
When $=9999 (HEX = H270F)

s b15 | b14 | b13 [ b12 | b11 [ b10 | b9 b8 b7 bt | b5 b4 | b3 b2 b1 b0
0 0 1 0 0 1 1 1 0 0 0 0 1 1 1 1
b15 | b14 | b13|b12 | b11 | b10| b9 | b8 b7 b6 b5 | b4 | b3 b2 b1 b0
D
1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1
| | | |
thousands digit hundreds digit tens digit ones digit
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DBCD, DBCDP

. DBCD(P) instructions convert 32-bit BIN data stored in the device S into 8-digit BCD
data.

. Converted data is stored in the device D.

*  When the conversion result (8-digit BCD data) exceeds its range, the error flag (F110)
turns ON.

e The range of the conversion result is as following.
0 = conversion result = 99999999

(*) Refer to Appendix n for BCD code table.
When $= 99999999 (HEX = HO5F5EQFF)

S+ b31 [ b30 | b29 | b28 | b27 | b26 | b25 | b24 | b23 | b22 | b21 | b20 | b19 | b18 | b17 | b16
0 0 0 0 0 1 0 1 1 1 1 1 0 1 0 1
s b15 [ b14 | b13 | b12|b11 |b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | b1 | b0
1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1
. o o o hundred ten
ten millions digit millions digit thousands digit thousands digit
b31 | b30 | b29 | b28 | b27 | b26 | b25 | b24 | b23 | b22 | b21 | b20 | b19 | b18 | b17 | b16
D+1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1
b15 | b14 | b13 | b12|b11 | b10| b9 b8 b7 bb b5 b4 b3 b2 b1 b0
D 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1
thousands digit hundreds digit tens digit ones digit
Execution On
.. y .
Condition Operation 1
Command Off
BCD/DBCD
i Everyscan Every scan
BCDP/DBCDP ‘
(Pulse) <« -
1 Scan 1 Scan
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O]o]I-1ilolal Error flag (F110)
Error . .
F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of

device D. (Range of device D depends on CPU type)

F110 turns ON for 1 scan when the conversion result exceeds as following:

BCD(P): 0 < conversion result < 9999
DBCD(P): 0 = conversion result < 99999999

Program BCD
Example
When operation command X00 is ON, BCD instruction is executed. Then, 16-bit BIN data

stored in word device MO0 (M0OO ~ MOF) is converted into 4-digit BCD data. The conversion
result is stored in word device M10 (M10 ~ M1F).

Ladder Diagram (LD)

%00
—] | [BCD tAOD 10 |-(
Instruction List (IL)
Instruction Device

LD X00

BCD Moo | M10

. 16-bit BIN data “9999” (= H270F) is assigned to MOO.

X00 +9999 +0
I [BCD MO0 M10

e When X00 turns ON, BCD instruction is executed. Then, 16-bit BIN data “9999” (=
H270F) is converted into 4-digit BCD data “9999” (= H9999). The conversion result is
stored in M10 (M10 ~ M1F).

200 +3993 -26215
|| [ECD hi00 M0

carD | FlE|D|clB|lAal9o|ls|7]6|5]|4]3]2]1]0
mooo [0 o- [EMI0 0 ENENEN 0 00 0 ENENENEN
w001 [N 0 0 I N o o) I I 0 o I I o) o
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2.3.3 BIN, BINP, DBIN, DBINP

Function

Supported
PLgpSeries

_ CP3A/B/P/U
XPF | CPF | XPnE | CPnE | XPnB | PLC-S BP | XPnA/IR | o T
0 0 0 0 0 0 0 © °

BIN(P) instructions convert 4-digit BCD data stored in device S into 16-bit UINT data. Then,
the conversion result is stored in device D.
DBIN(P) instructions convert 8-digit BCD data stored in device S into 16-bit UINT data. Then,
the conversion result is stored in device D.

. Valid device type Flag
Instruction Steps
MIX[Y|K|LI[F|T|C|S|Z]|R|Q|D |@D|Constant Error | Zero | Carry
BIN(P) |s/O|O|O|O|O|O|O|O|-]0|O|O|O]|O (0] 3 0 ) )
DBIN(P) [p|O|-]0|0O|O|-|0O|O|-|0O|0O|O|0O|0O -
| | { BIN/DBIN s D H
| | { BINP/DBINP s D H
s BCD or head address of word/double word device where BCD data to be converted is
stored.
D Head address of word/double word device where conversion result (16/32-bit UINT
data) will be stored.
BIN, BINP

. BIN(P) instructions convert 4-digit BCD data stored in the device S into 16-bit UINT data.

e Converted data is stored in the device D.

*  When the data to be converted (4-digit BCD data) exceeds its range, The error flag
(F110) turns ON.

*  The range of 4-digit BCD data and the conversion result is as following.
0 =< 4-digit BCD data = 9999 (H9999)

(*) Refer to Appendix n for BCD code table.

When 5=9999 (BCD)

s b15 | b14 | b13 | b12|bl11|{b10| b9 | b8 b7 b6 b5 | b4 b3 b2 b1 b0
1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1
| | | |
thousands digit hundreds digit tens digit ones digit
D b15 | b14 [ b13 | b12 | b11 | b10 | b9 b8 b7 | b6 b5 b4 | b3 b2 b1 b0
0 0 1 0 0 1 1 1 0 0 0 0 1 1 1 1
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DBIN, DBINP

. DBIN(P) instructions convert 8-digit BCD data stored in the device § into 32-bit UINT
data.

. Converted data is stored in the device D.

*  When the data to be converted (8-digit BCD data) exceeds its range, The error flag
(F110) turns ON.

*  The range of 8-digit BCD data and the conversion result is as following.
0 = 8-digit BCD data = 99999999 (H99999999)

(*) Refer to Appendix n for BCD code table.
When §=99999999 (BCD)

. o . o hundred ten
ten millions digit millions digit thousands digit thousands digit
S+1 b31 | b30 [ b29 | b28 | b27 | b26 | b25 | b24 [ b23 | b22 | b21 [ b20 | b19 [ b18 | b17 | b16
1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1

§ |b15|b14|b13|b12|b11|bl0| b9 | b8 | b7 | b6 [ b5 | b4 | b3 | b2 | b1 | bO

| |

thousands digit hundreds digit tens digit ones digit

o

D+ b31 | b30 | b29 | b28 | b27 | b26 | b25 | b24 | b23 | b22 [ b21 [ b20 | b19 | b18 | b17 | b16
0 0 0 0 0 1 0 1 1 1 1 1 0 1 0 1

D b15 | b14 | b13|{b12 | b11|b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | b1 | b0
1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1

Execution On
Condition Operation 4
Command Off
BIN/DBIN
i Everyscan Every scan
BINP/DBINP
(Pulse) PR -«
1 Scan 1 Scan
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O]o]I-1ilolal Error flag (F110)
Error . .
F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of

device D. (Range of device D depends on CPU type)

F110 turns ON for 1 scan when the data to be converted exceeds as following:

BIN(P): 0 < data to be converted < 9999
DBIN(P): 0 < data to be converted < 99999999

Program

When operation command X00 is ON, BIN instruction is executed. Then, 4-digit BCD data
stored in word device MO0 (M0OO ~ MOF) is converted into 16-bit UINT data. The conversion
result is stored in word device M10 (M10 ~ M1F).

Ladder Diagram (LD)

00
—] | [EIN tA00 MO |-‘
Instruction List (IL)
Instruction Device

LD X00

BIN Moo | M10

e 4-digit BCD data “9999” (= H9999) is assigned to M0O.

X0 -26215  +0
I [BIN hO0 M1D

*  When X00 turns ON, BIN instruction is executed. Then, 4-digit BCD data “9999” (=
H9999) is converted into 16-bit UINT data “9999” (= H270F). The conversion result is
stored in M10 (M10 ~ M1F).

A00 -2E215 +0999
i [ BIN hO0 W10

CARD | F| E|D|C|B|A|9| 8|7 |6|5|4| 3|2 0
poon 0 o0 EEER 0 o EEER 0 o ERER 0 o0 BN
o (00 0 I 0 ) N 0 0 o o I
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2.3.4 FLT, FLTP, DFLT, DFLTP

XPnE

CPnE XPnB

PLC-S BP

XPnA/1R

CP3A/B/P/U
CP4A~D/U

Supported
PLC Series XPnF | CPnF

O -

0

0

o)

o]

FLT(P) instructions convert 16-bit INT data stored in device S into 32-bit floating-point
number. Then, the conversion result is stored in double word device D.
DFLT(P) instructions convert 32-bit INT data stored in device § into 32-bit floating-point
number. Then, the conversion result is stored in double word device D.

. Valid device type Flag
Instruction Steps
MIX[Y|K|LI[F|T|C|S|Z]|R|Q|D |@D|Constant Error | Zero | Carry
FLTP) |s|O|O|O|O|O|O|O|O|-|0O 0|00 (0] 3 0 ) )
DFLT(P) [p|O|-]0|0O|0O 0 0|0|0 -
| | { FLT/DFLT 3 D H
| | { FLTP/DFLTP s D H

stored.

Constant or head address of word/double word device where data to be converted is

Head address of double word device where conversion result (32-bit floating-point
number) will be stored.

FLT, FLTP

*  FLT(P) instructions convert 16-bit INT data stored in the word device S into 32-bit
floating-point number.

¢ Converted data is stored in double word device D.

*  The range of data stored in word device § is as following.
-32768 = assigned value in word device § = 32767

Word
)

b15 | - | bo
s

16-bit INT data

DFLT, DFLTP

=

Double word

A

b31| |b16 b15| | bo

D+1

D

Floating-point
(Real number)

(32 bits)

. DFLT(P) instructions convert 32-bit BIN data stored in the double word device S into 32-
bit floating-point number.

. Converted data is stored in double word device D.

e The range of data stored in double word device S is as following.
-2147483648 = assigned value in word device § < 2147483647

*  Significant digits of converted data are 23 bits in binary display. In decimal display, the
number of significant digits are approximately 7~8.
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e If the integer exceeds 8 digits, upper 23 bits of device § are preserved while the lower 9
bits are converted into exponent part of floating-point number. It means that an error
may occur on the rightmost digits of conversion result.

(*) Refer to the program example below.

Double word Double word

) )

b31 b16 | bis bo b31 b16 | b15 b0
:: D +1 D

5+1 5

32-bit INT data Floating-point

(Real number)

(32 bits)
Execution ‘Oﬂ
Condltlon Operation 4
Command Off
FLT/DFLT
| Everyscan Every scan
FLTP/DFLTP
(Pulse) <« <«
1 Scan 1 Scan

O]oII-1lolal Error flag (F110)
Error

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

Program

Example FLT

When operation command X00 is ON, FLT instruction is executed. Then, 16-bit INT data stored
in word device M0O (M0OO ~ MOF) is converted into 32-bit floating-point number. The
conversion result is stored in word devices starting from M20 (M20 ~ M3F).

Ladder Diagram (LD)

%00
I [FLT MO0 NED
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Instruction List (IL)

Instruction Device
LD X00
FLT Moo | M20

. 16-bit INT data “-12345” is assigned to MOO.

00 -12345 0000000
| [FIT ™m0 Mz0

«  When X00 turns ON, FLT instruction is executed. Then, 16-bit INT data “-12345” is
converted into 32-bit floating-point number “-12345.000000”. The conversion result is
stored in M20 (M20 ~ M3F).

00 -12345  -12345,000
L [FCT MO0 M20
DFLT

When operation command X00 is ON, DFLT instruction is executed. Then, 32-bit INT data
stored in double word device MO0 (M0OO ~ M1F) is converted into 32-bit floating-point. The
conversion result is stored starting from word device M30 (M30 ~ M4F).

Ladder Diagram (LD)

X0
—] | [DFLT KO0 hi30

Instruction List (IL)

Instruction Device
LD X00
DFLT Moo | M30

e 32-bit INT data “123456789” is assigned to M0O.

— | {DFLT MO0 M30

«00 +123456783 0000000 ’_{

*  When X00 turns ON, DFLT instruction is executed. Then, 32-bit INT data “123456789” is
converted into 32-bit floating-point number “123456792.000000”. The conversion result
is stored in M30 (M30 ~ M4F).

*  The number of significant digits are 7 in 32-bit floating-point number. Therefore, in the
conversion result, 7 digits from the leftmost side are significant while following digits
have an error.

%00 +1 23456769 1 23466792,
L [DFLT MO0 M0
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2.3.5INT, INTP, DINT, DINTP

Function

Supported
PLC Series

XPnF

CPnF XPnE

CPnE

XPnB

PLC-S

BP

XPnA/1R

CP3A/B/P/U
CP4A~D/U

0

- 0

0

o)

o)

INT(P) instructions convert 32-bit floating-point number stored in double word device §
into 16-bit INT data. Then, the conversion result is stored in word device D.
DINT(P) instructions convert 32-bit floating-point number stored in double word device §
into 32-bit INT data. Then, the conversion result is stored in double word device D.

. Valid device type Flag
Instruction Steps
MIX[Y|K|LI[F|T|C|S|Z]|R|Q|D |@D|Constant Error | Zero | Carry
INTP) |S§/O|O|0O|0O|0O 0 O|0|0 0 3 0 i i
DINT(P) |p|O|-]0|0O|O0O 0|0 O0|0|0|0]|0 -
| | { INT/DINT s D H
| | { INTP/DINTP s D H
s Floating-point number or head address of double word device where 32-bit floating-
point number to be converted is stored.
D Head address of word/double word device where conversion result (INT) will be stored.
INT, INTP

. INT(P) instructions convert 32-bit floating-point number stored in double word device §
into 16-bit INT data.

. Converted data is stored in the word device D.

*  Therange of data stored in §, S+1 is as following.
-32768 = assignedvaluein §, S+1 = 32767

*  When the data to be converted exceeds the range of -32768~32767, it overflows. No
flag is turned ON.

*  When the instruction executes, the 32-bit floating-point number is rounded down to the
nearest ones place.

e 32-bit floating-point number is written in following format.

’—>Sign for mantissa Part

b31

b30 | - | b23

b22

b0

f

Exponent Part

|

Mantissa Part
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DINT, DINTP

. DINT(P) instructions convert 32-bit floating-point number stored in double word device §
into 32-bit INT data.

. Converted data is stored in the double word device D.

e Therange of data stored in S, $+1 is as following.
-2147483648 =< assignedvaluein §, S+1 = 2147483647

*  When the data to be converted exceeds the range of -2147483648~2147483647, it
overflows. No flag is turned ON.

*  When the instruction executes, the 32-bit floating-point number is rounded down to the
nearest ones place.

e 32-bit floating-point number is written in following format.

’—>Sign for mantissa Part

b31 | b30| - [b23|b22| - b0
Exponent Part Mantissa Part
Execution On
o y
Condition Operation 4
Command Off
INT/DINT
i Everyscan Every scan
INTP/DINTP
(Pulse) <> -«
1 Scan 1 Scan

O]o]I-1lolal Error flag (F110)
Error . .
F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of

device D. (Range of device D depends on CPU type)
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Program INT
Example
When operation command X00 is ON, INT instruction is executed. Then, 32-bit floating-point

number stored in double word device MO0 (MOO ~ M1F) is converted into 16-bit INT data. The
conversion result is stored in word device M30 (M30 ~ M3F).

Ladder Diagram (LD)

%00
—] | [INT hAOD ¥EN
Instruction List (IL)
Instruction Device

LD X00

INT Moo | M30

e 32-bit floating-point number “1.999999” is assigned to M0Q.

A00 1.993999  +0
I [INT W00 RED

e When X00 turns ON, INT instruction is executed. Then, 32-bit floating-point number
“1.999999” is converted into 16-bit INT data “1”. The conversion result is stored in M30
(M30 ~ M3F).

X000 1,939939 1
|| [INT hi00 YEN
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2.3.6 GRY, GRYP, DGRY, DGRYP

Supported CP3A/B/P/U
; XPnF | CPnF | XPnE | CPnE | XPnB | PLC-S BP XPnA/1R
PLC Series CP4A~D/U
0 0 0 0 0 0 0 0 -

GRY(P) instructions convert 16-bit BIN data stored in word device § into Gray code data.
Then, the conversion result is stored in word device D.
DGRY/(P) instructions convert 32-bit BIN data stored in double word device S into Gray code
data. Then, the conversion result is stored in double word device D.

. Valid device type Fla
Instruction wp Steps )

M[{X|Y|K|L|F|T|C|[S|Z|R @D|Constant Error | Zero | Carry
GRY(P) | §|O0|0O|O 0O|0|-|0O|0O|0O|O|O 0
DGRY(P) |p|O|-|0O|O|O|-]0|O|-|O|-|O|O|O -

o
lw)

@)
@)
©)

3 o) - -

GRY/DGRY s D H

I
{ | { GRYP/DGRYP s D K

Constant or head address of word/double word device where 16/32-bit BIN data to be
converted is stored.

Head address of word/double word devices where conversion result (Gray code) will be
stored.

GRY, GRYP

e GRY(P) instructions convert 16-bit BIN data stored in the word device § into 16-bit Gray
code data.

. Converted data is stored in word device D.

*  The range of data stored in word device S is as following.
0 = assigned value in word device § = 65535

e The conversion result is stored as below.

5 D

b31 | b30 b1 b0 b13 | b14 B1 o0

16-bit BIN data E>

16-bit Gray code data
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DGRY, DGRYP

e DGRY(P) instructions convert 32-bit BIN data stored in the double word device § into
32-bit Gray code data.

. Converted data is stored in double word device D.

*  The range of data stored in double word device S is as following.
0 = assigned value in word device § = 4294967295

e The conversion result is stored as below.

5 5+1 D D+1

B31 | b30 b1 b0 b31 | b30 b1 b0

=

32-bit BIN data 32-bit Gray code data

Execution On
Command Off
GRY/DGRY —]— .
Every scan i Everyscan
GRYP/DGRYP m
{(Pulse) -« -«
1 Scan 1 Scan

O]olI-1[olal Error flag (F110)
Error . N
F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of

device D. (Range of device D depends on CPU type)

F110 turns ON for 1 scan when the value assigned to S is negative.
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Program
Example
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GRY

When operation command X00 is ON, GRY instruction is executed. Then, 16-bit BIN data
stored in word device DO is converted into 16-bit Gray code data. The conversion result is
stored starting from word device D10.

Ladder Diagram (LD)

00
I [GRY oo D10

Instruction List (IL)

Instruction Device
LD X00
GRY po | D10

. 16-bit BIN data “1234” is assigned to DO.

X0 +1234 +0
I [ GRY oo Dio

. When X00 turns ON, GRY instruction is executed. Then, 16-bit BIN data “1234” is
converted into 16-bit Gray code data “1723”. The conversion result is stored in D10.

%00 +1254 +1723

| [ GRY o]H] D10
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2.3.7 GBIN, GBINP, DGBIN, DGBINP

Function

Supported
PLC Series

_ CP3A/B/P/U
XPF | CPF | XPnE | CPnE | XPnB | PLC-S BP | XPnA/IR | o T
0 0 0 0 0 0 0 © °

GBIN(P) instructions convert 16-bit Gray code data stored in word device § into 16-bit INT

data. Then, the conversion result is stored in word device D.

DGBIN(P) instructions convert 32-bit Gray code data stored in double word device § into
32-bit INT data. Then, the conversion result is stored in double word device D.

. Valid device type
Instruction

M| X|Y|K|IL|F|T|C|S|Z|R|Q|D |@D|Constant

Flag

Steps

Error | Zero | Carry

GBIN(P) [ §|O]|O| O 0|0|-]10|0|0O|0O]|0O o]

@)
@)
©)

DGBIN(P) | p|O|-|0O|0O|0O|-|0|0O|-]0|0O|0O|0O|O -

O - -

GBIN/DGBIN

| | { GBINP/DGBINP

z H

s Head address of word/double word device where Gray code data to be converted is
stored.
D Head address of word/double word device where conversion result (INT) will be stored.
GBIN, GBINP

e GBIN(P) instructions convert 16-bit Gray code data stored in word device S into 16-bit

INT data.
e Converted data is stored in the word device D.

*  The range of data stored in word device S is as following.
0 = assigned value in word device § = 65535

¢ The conversion result is stored as below.

5 D

bis | b14 | - b1 b0 b31 | b30 | - b1 b0

16-bit Gray code data ::> 16-bit BIN data

Total Solution for Industrial Automation



CH2 Application Instructions

DGBIN, DGBINP

DGBIN(P) instructions convert 32-bit Gray code data stored in the double word device S
into 32-bit INT data.

Converted data is stored in double word device D.

The range of data stored in double word device S is as following.
0 = assigned value in word device § = 4294967295

The conversion result is stored as below.

5 5+ D D+
b31 | b30 b1 bo : b31 | b30D b1 ba
32-bit Gray code data 32-bit BIN data
Execution On _
Condltlon Operation 4
Command Off
GBIN/DGBIN —l—i
Every scan Every scan
GBINP/DGBINP
(Pulse) PR -
1 Scan 1 Scan

Error flag (F110)

Operation
Error

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

F110 turns ON for 1 scan when the value assigned to S is negative.
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Program
Example

GBIN

When operation command X00 is ON, GBIN instruction is executed. Then, 16-bit Gray code
data stored in word device DO is converted into 16-bit INT data. The conversion result is stored

in word device D10.

Ladder Diagram (LD)

%00

— |

Instruction List (IL)

Instruction Device
LD X00
GBIN po | b0

%00
I I

. 16-bit Gray code data “2454” is assigned to DO.

I GBIM oo D10 |-‘
+2454 +0
I GBIN oo 010

. When X00 turns ON, GBIN instruction is executed. Then, 16-bit Gray code data “2454” is
converted into 16-bit INT data “3812”. The conversion result is stored in D10.

«00

I GBIN Do D10

+2454 +3812 ’_{
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2.4 Data Processing Instructions
2.4.1 MAX, MAXP, DMAX, DMAXP

Supported
PLC Series

Total Solution for Industrial Automation

; CP3A/B/P/U
XPnF | CPnF | XPnE | CPnE | XPnB | PLCS BP | XPRAVIR | a0
0 0 0 0 0 0 0 ° °

MAX(P) searches the maximum value among n blocks of word data starting from word
device S. Then, stores the maximum value in word device D.
DMAX(P) searches the maximum value among n blocks of double word data starting from
double word device S. Then, stores the maximum value in double word device D.

. Valid device type Flag
Instruction Steps
M|X|Y|K|[L|[F|T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
S10(0|0|0|0|0|0O|0O|-|0O 0O|0| O -
MAX(P)DO-OOO-OO-O 0O|0| O - 4 (0] - -
DMAX(P)
nfO|O0OlO|O0|O|O|O|O|-]O|O|O|O]| O (0]
—] | i MAX/DMAX s D n H
| | { MAXP/DMAXP s D n H
S Head address of the devices to search maximum value.
Head address of the devices where searched maximum value will be stored.
Head address of the word devices where the first location of maximum value data is
D+1/D+2
stored.
D+2/D+3 |Head address of the word devices where the quantity of maximum value data is stored.
n The number of word/double word data to be searched, starting from S.
MAX, MAXP

. MAX(P) search the maximum value among the n blocks of word data, starting from the
word device S. Then, the searched maximum value is stored in the word device D.

e AtS and D, value from -32768 to 32767 can be specified.

. In word device D +1, the location of the searched maximum value data is stored. If
multiple maximum value data are searched, the first location of the maximum value data
is stored. From 1 to n can be stored in word device D +1.

* At word device D +2, the quantity of maximum value data is stored. From 1 to n can be
stored in word device D +2.

. If n exceeds the range of 1 ~ 32767, the instruction is not executed.

b15|b14| | b1 | b0
&) 220 (INT)
S+1 6754 (INT)
5+2 6754 (INT) .
S+(n-2) -615 (INT)
S+n-1) 751 (INT)

D+1
D+2

Max. Value

Location

b15‘b14| | b1 I b0
6754 (INT)
2
2

Quantity of values
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DMAX, DMAXP

. DMAX(P) search the maximum value among the n blocks of double word data, starting
from the double word device S. Then, the searched value is stored in the double word
device D,

e AtS and D, value from -2147483648 to 2147483647 can be specified.

. At word device D +2, the location of the searched maximum value data is stored. If
multiple maximum value data are searched, the first location of the maximum value data
is stored. From 1 to n can be stored in word device D +2.

e At word device D +3, the quantity of maximum value data is stored. From 1 to n can be
stored in word device D +3.

. If n exceeds the range of 1 ~ 32767, the instruction is not executed.

b31 | b30| ‘ b1 ‘ b0
5+1,8 223520 (INT)
5+3,5+2 6126754 (INT)
5+5, 544 6487554 (INT) b31 |b30| i ‘ b1 | 60
n
i i D+, D 6487554 (INT) Max._ Value
$+2nm-3), $+(2n-4) -615785 (INT) D+2 3 Location
S+(2m-1), 5+(2n-2) 5487554 (INT) D+3 2 Quantity of values
Execution on .
Condition Operation
Command Off
MAX/DMAX
- —
Every scan Every scan
MAXP/DMAXP ‘
(Pulse) PR -

1 Scan 1 Scan

ool lels] Error Flag (F110)
Error F110 turns ON for 1 scan when the device specified by @D exceeds the range of the device D.

(Range of device D depends on CPU type)
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Program
Example
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MAX

When operation command MOO is ON, MAX instruction is executed and searches for the

maximum value in 4 word devices (D20 ~ D23).

Then, MAX instruction stores the maximum value in word device D30, location of maximum
value data in word device D31 and the quantity of maximum value data in word device D32.

Ladder Diagram (LD)

hA00
—] | [ & D20 D30
Instruction List (IL)
Instruction Device
LD MO0
MAX D20 | D30 4
t00 -125 <543
—Il [ A DZ0 BEN
CARD 0 2 3
Dooo2 | 123 -1234] -1234] 549
Do0oo3 543 | 1 0
Quantity
Location
Max. Value
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2.4.2 MIN, MINP, DMIN, DMINP

Supported XPnF CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R CroiiL
) CP4A~D/U
PLC Series
0 0 0 0 0 0 0 0 0

MIN(P) searches the minimum value among n blocks of word data starting from word device
S. Then, stores the minimum value in word device D.
DMIN(P) searches the minimum value among 77 blocks of double word data starting from
double word device S. Then, stores the minimum value in double word device D.

. Valid device type Flag
Instruction Steps
M[{X|Y|K|[L|F|T|C|S|Z|R|Q|D|@D| Constant Error | Zero | Carry
S/0|0|0O|0O|0O 0|0|-|0-]0|0| O -
MIN(P) Ol-]10|0(0O|-]0|0O|-|O]|-|0O]|0O| O - 4 (0] - -
DMIN(P)
nlO|O0l0O|0|0O|O|0O|0O]|-|O|0O|0O|O| O (0]
{ | { MIN/DMIN s D n H
| | { MINP/DMINP s D n H
S Head address of the devices to search minimum value.
Head address of the devices where searched minimum value will be stored.
Head address of the word devices where the first location of minimum value data is
D+1/D+2
stored.
D+2/D+3 |[Head address of the word devices where the quantity of minimum value data is stored.
n The number of word/double word data to be searched, starting from S.
MIN, MINP

. MIN(P) search the minimum value among the n blocks of word data, starting from the
word device S. Then, the searched value is stored in the word device D.

e AtS and D, value from -32768 to 32767 can be specified.

* At word device D +1, the location of the searched minimum value data is stored. If
multiple minimum value data are searched, the first location of the minimum value data
is stored. From 1 to n can be stored in word device D +1.

. At word device D +2, the quantity of minimum value data is stored. From 1 to n can be
stored in word device D +2.

. If n exceeds the range of 1 ~ 32767, the instruction is not executed.

b'IS‘bM‘ | b1 ‘ b0
5 220 (INT}
S5+1 -6754 (INT)
5+2 -6754 (INT) b1s ‘ b'|4| ‘ b1 ‘ b
: D -6754 (INT) Min. Value
S+(m-2) -615 (INT) :> D+1 2 Location
S+(m-1) 751 (INT) D+2 2 Quantity of values
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DMIN, DMINP

. DMIN(P) search the minimum value among the n blocks of double word data, starting
from the double word device S. Then, the searched value is stored in the double word

device D.

e AtS and D, value from -2147483648 to 2147483647 can be specified.

. At word device D +2, the location of the searched minimum value data is stored. If
multiple minimum value data are searched, the first location of the minimum value data
is stored. From 1 to n can be stored in word device D +2.

e At word device D +3, the quantity of minimum value data is stored. From 1 to n can be
stored in word device D +3.

. If n exceeds the range of 1 ~ 32767, the instruction is not executed.

b31 ‘ hBO{ l b1 ’ b0
$+1, 8 223520 (INT)
5+3, 5+2 6126754 (INT)
S+5, 5+4 -6487554 (INT) b31 |b3°| I of ‘ bo
: : " D+, D -6487554 (INT)
S+(2n-3), S+(2n-4) -615785 (INT) b+2 3
S+(2n-1), S+(2n-2) -6487554 (INT) D+3 2
Execution on
oy . A
Condition Operation
Command Off
MIN/DMIN
- — >
i Every scan Every scan
MINP/DMINP ‘
{Pulse) “«—> -«
1 Scan 1 Scan

Min. Value
Location

Quantity of values

@]ol=I=Yile)g] Error Flag (F110)
Error F110 turns ON for 1 scan when the device specified by @D exceeds the range of the device D.

(Range of device

Total Solution for Industrial Automation
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Program
Example

MIN

When operation command MOO is ON, MIN instruction is executed and searches for the

minimum value in 4 word devices (D20 ~ D23).

Then, MIN instruction stores the minimum value in word device D30, location of minimum
value data in word device D31 and the quantity of minimum value data in word device D32.

Ladder Diagram (LD)
k400

— |

[HIN 020

D30

Instruction List (IL)
Instruction Device
LD MO0
MIN D20 | D30 4

ri00 -123

-1234

—Ill [N DZ0

D30

CARD 0

pooo2 | -123 -1234
D0003 | -1234 2

2 3
-1234 549

2 0
\—b Quantity

Location

Min. Value

—
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2.4.3 SUM, SUMP, DSUM, DSUMP

NVselgicel | xpF | cPnF | xPnE | cPnE | xPnB | PLCS | xPiAR | B | CoA/BPU
: CP4A~D/U
PLC Series
0 0 0 0 0 0 0 0 0

Function SUM(P) and DSUM(P) count the number of bits which are set. Then, instructions store the
number of set bits in the assigned device.

Instruction Valid device type St Flag
Structio M| X|Y|K|L|F|T|C|S|[Z|R|Q]|D |@D|Constant A Error | Zero | Carry
SUM(P) | S[O]|O|0O|0O]|O O|0|-|[-|0J0O]|0O]O 0 3 1o ; )
DSUM(P) | DO -|/0|0O|O 0|0]|-[{0|0|0]0O]O -
| | { SUM/DSUM s D H
— | | SUMP/DSUMP s D H
s Head address of word/double word device where to count the total number of bits
which are set.
D Head address of word device to store the total number of bits which are set.
SUM, SUMP

. Counts the total number of bits which are set in a word device. The sum starts from the
word device assigned to S.

e SUM(P) instruction counts the total number of bits which are set from 16-bit data in the
word device assigned to S.

. When the instruction executes, the result is stored in the device assigned to D.

DSUM, DSUMP

. Counts the total number of bits which are set in a double word device. The sum starts
from the double word device assigned to S.

. DSUM(P) instruction counts the total number of bits which are set from 32-bit data in the
device assigned to S.

«  When the instruction executes, the result is stored in the device assigned to D.

Execution On _ )
Condition Operation
Command Off
SUM/DSUM —l—

Every scan Every scan
SUMP/DSUMP '
(Pulse)
<+ <+
1 Scan 1 Scan
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Ol e ey} Error Flag (F110)
Error F110 turns ON for 1 scan when the address of device assigned to @D exceeds the range of

device D. (Range of device D depends on CPU type)

GICi  SUM, SUMP
Example

When X00 is turned ON, the program counts the total number of bits which are set in DO. The
result is stored at D10.

Ladder Diagram

%00
— | [ SUM §[i] 010

Instruction List

Instruction Device
LD X00
SUM DO D10

The program operates as following:

e Turn X00 ON. When DO is “1234” (BIN=0000 0100 1101 0010), there are 5 bits which are
set. Therefore, the result “5” is stored in D10.

=00 +1234 +5 I_‘

|| [SUM 5]i] Dl
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2.4.4 SEG, SEGP

NSl | xPnF | CPoF | XPnE | CPnE | XPnB | PLCS | BP | XPnAsiR | CPIAVB/PU
PLC Series CP4A~D/U
0 0 0 0 0 0 0 0 0

SEG(P) instructions convert each digit (4-bit, in total 4 digits) of hexadecimal data stored in

word device § into 7-segment display code (1 byte, in total 4 bytes = 2 words). Then, the
conversion result is stored in double word device D.

. Valid device type Flag
Instruction Steps
M[{X|Y|K|L|F|T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
s|O0lO|O|O|O|O|O|O|-|O|O|O|O]|O 0
SEG(P) 0 olo|Oo|-|0|0O]|-|0O O|0|0 - 3 0
| | B s o H
| | [secP s o}
S Constant or address of word device where hexadecimal data to be converted is stored.
D Head address of double word device where conversion result (7-segment display code)
will be stored.
SEG, SEGP

*  SEG(P) instructions convert each digit of 16-bit data in hexadecimal notation, stored in
the word device S, into 7-segment display code.

. Converted data is stored in device D and D +1.

*  The range of data stored in device S is as following.
HO000 = assigned value in device § = HFFFF

* Itis possible to express arabic numerals (0~9) and alphabets (A~F).

«  The 16%’s place of the conversion result is stored in the lower byte of device D.

s

7-segment display code

16-bit data (HEX)

=
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b15 b8|b7 b0
Second digit First digit
(x167) (x16%)
Fourth digit Third digit
(x163) (x162)
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s Configuration of D
7 segments .
- Display
Hex | BT B7|B6|B5|B4|B3|B2|B1|B0| HEX
pattern
0 | 0000 olo| 11|11 [1]|1] 3F 0
1 | 0001 olo|lo|lo]o|1|1]0] 06 !
2 | o010 ol1|ofl1|1]o|l1]|1] 5B c
3 | oom1 ol1|oflol| 1|1 |1]|1] 4F =
4 | 0100 50 ol1|1]lo]o|l1|1]0] 66 Yy
5 | 0101 — ol1|1]lo]1|1|lo]1] 6D g
6 | 0110 B5| 86 |B'| ol1 11|11 |lo]1] 7D B
4

7 | 011 olo|l1flolol1|1]|1] 27 n
g [ 1000 | PR oo BB lofa ||| B
9 | 1001 ol1|1lolr|1|1]1] 6F g
A | 1010 ol1|1f1]ol1|1]|1] 77 A
B | 1011 ol1|1|1]1]1]o]o] 7C b
C | 1100 olo|l1|1]1]ofo]1] 39 C
D | 1101 ol1|of1]|1|1|1]|0] sE d
E | 1110 ol1|1|1]1]ofo]1]| 79 E
Fol 1 ol1|1l1]olofo]1] 7 F

Execution On
Condition GRSt
Command 7%

.
Lt

SEG
| Every scan Every scan
SEGP ‘
(Pulse) > -«
1 Scan 1 Scan

Oe]Iz1i[o AW Error flag (F110)
Error ) .
F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of

device D. (Range of device D depends on CPU type)
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Program
Example

Total Solution for Industrial Automation

SEG

When operation command X00 is ON, SEG instruction is executed. Then, 16-bit data in
hexadecimal notation, stored in word device MOO (MO0 ~ MOF), is converted into 7-segment
display code. The result of conversion is stored in double word device M20 (M20 ~ M3F).

Ladder Diagram (LD)
%00

—] | [SEG KO0 h20

-

Instruction List (IL)

Instruction Device
LD X00
SEG Moo | M20

. 16-bit data “H0123” is assigned to MOO.

A00 HO123 HODOD
I [SEG MO0 MZ0

. When X00 turns ON, SEG instruction is executed. Then, 16-bit data “H0123” is convertd
into 7-segment display code “0123”.

*  The conversion result is stored in M20 (M20 ~ M3F).

e “0”isstored as “H3F” in upper byte of M30 (M38~M3F). “1” is stored as “H06” in lower
byte of M30 (M30~M37). “2” is stored as “H5B” in upper byte of M20 (M28~M2F). “3” is
stored as “H4F” in lower byte of M20 (M20~M27).

200 Hi1 23 HEE 4F

| [SEG KO0 K20 )—‘
CARD | F| E|D|C|B|A| 9| 8| 7|[6|5]|4]|3[2|1]0 DEC HEX
MOOD (@ [0 0 @ 0 0 o EMo o Elo 00 291
MOOT '@ 0 (0 000D 0 o 00 0 0 HOOOo
Mooz |0 BB 0 BEISE 0 & (0 1]1]1 HEB4F
MO03 |00 1]1 1 0 o 0 BER H3F0B




PLC Instructions

2.4.5 DECO, DECOP

Supported XPnE | CPnF | XPnE | CPnE | XPnB | PLC-S BP | xpna/ir | CP3A/B/PAU
PLC Series CPAA~D/U
0 0 0 0 0 0 0 0 0

Function DECO(P) instructions read the absolute value of n  bits which is stored in the word device S.
Then, the corresponding bits starting from the word device D are turned ON and all other
bits in the word device D are turned OFF.

. Valid device type Flag
Instruction Steps
M[{X|Y|K|L|F|T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
$10|0[(0|0O|0O 0 O|0|0 -
DECO(P) | p| O 0(0|0 0 O|0|0 - 4 ) - -
n|l0|0|0|0|0|0|0O|O0O O0|0|0|0O]|0 0
| | { DECO s D n H
| | { DECOP s D n H
S Address of word device where data to be decoded is stored.
Head address of word devices where decoding result will be stored.
n The number of bits to be decoded in device S. (1~8)

DECO, DECOP

DECO(P) instructions read the absolute value of n bits which is stored in the word
device S. Then, turns ON the corresponding bit starting from the word device D, and
turns OFF all other bits in the word device D.

DECO(P) instructions decode maximum 8 bits into 256 bits.

n bits are decoded starting from the device $.

According to the absolute value of specified bits, the corresponding bit starting from

device D is turned ON.

n can be assigned from 1 to 8. It means that you can use maximum 8 bits starting from
the least significant bit of the device S.

When DECO(P) instructions operate, 2” bits starting from the device D are preoccupied.
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Execution On
e p
Condition [eYsst 1

Command Off
DECO
| Every scan Every scan
DECOP
(Pulse) <« <«
1 Scan 1 Scan

O]olI-1lolal Error flag (F110)
Error

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

F110 turns ON for 1 scan when the value of n exceeds the range of 1~8.

Program DECO
Example

When operation command X00 is ON, DECO instruction is executed. Specified 7 bits, starting
from MO0 (M0O0O~MO06), will be decoded. The instruction reads the absolute value of M0O
(M0O0~MO06). Then, the corresponding bit starting from device M30 turns ON.

Ladder Diagram (LD)

%00
—] | [DECO MO0 YEN 7
Instruction List (IL)
Instruction Device

LD X00

DECO | Mmoo [ M30 | 7

*  “64” assigned to MO0 (MOO~MO06).

X00 +64 +0
; [DECO MO0 M30 7

*  When X00 turns ON, DECO instruction is executed. The instruction reads the absolute
value of specified 7 bits starting from MO0 (M0O0O~MO06). Since the value is “64”, bit 64 of
M30 turns ON. Bit 64 of M30 is M70.

%00 <B4 +D ’_{

| [DECO MO0 ¥E] 7
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E
1
1
0
1
1
1
1
1

F
1
1
0
1
1
1
1
1

CARD

0]

k000

a

k007

hA002

1

k4003

hA004

k005

k00K

k4007
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2.4.6 ENCO, ENCOP

Supported XPnF | CPnF | XPnE | CPnE | XPnB | PLC-S BP | xpna/ir | CP3A/B/PAU
PLC Series CP4A~D/U
0 0 0 0 0 0 0 0 0

Function ENCO(P) instructions find location of the most significant bit which is set within the specified
2" bits starting from device S. Then, according to the location of the most significant bit which
is set, the corresponding location value is stored in device D.

. Valid device type Flag
Instruction Steps
M[{X|Y|K|L|F|T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
s/0|0(0O|0O|0O|0O|0O|O 0 O|0|0 0
ENCO(P) | p| O 0(0|0 0|0 O0|0|0|0]|0 - 4 ) - -
n|l0|0|0|0|0|0|0O|O0O O0|0|0|0O]|0 0
| | { ENCO s D n H
| | { ENCOP s D n H
S Constant or head address of word devices where data to be encoded is stored.
Address of word device where encoding result will be stored.
n The exponent of 2 which defines the number of bits to be encoded in device S. (1~8)

ENCO, ENCOP

. ENCO(P) instructions find location of the most significant bit which is set within the
specified 27 bits starting from device S. Then, the instructions store the location value of
the most significant bit which is set, in device D as integer.

. ENCO(P) instructions encode maximum 256 bits (=16 words) into 8 bits.
. 2" bits are encoded starting from the device S.

. According to the location of the most significant bit which is set, the corresponding
location value is stored in device D.

* n canbe assigned from 1 to 8. If 7 exceeds its range, the instructions do not operate.
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Execution on
oy A
Condition [EGHSET ‘
Command _ Off |
ENCO
| Every scan Every scan
ENCOP
(Pulse) >
1 Scan 1 Scan

(O]o]I=1ilo Al Error flag (F110)
Error , "
F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of

device D. (Range of device D depends on CPU type)

Program ENCO
Example When operation command X00 is ON, ENCO instruction is executed. The instruction finds the

most significant bit, which is set as “17, within range of 2° bits (= 32 bits = 2 words) starting
from device MOO (MOO~M1F). Then, its location value is encoded. The encoded value is
stored in the word device DO.

Ladder Diagram (LD)

%00
—] | [ENCO  MOD i] g
Instruction List (IL)
Instruction Device

LD X00

ENCO | Moo | Do | 5

. Bit 6, 10, 19 and 28 are set within range of 2° bits (= 32 bits = 2 words) starting from
device MO0 (M06, MOA, M13 and M1C).

00 +1 085 +
I [ENCO MDD Do 5

*  When X00 turns ON, ENCO instruction is executed. Location of the most significant bit
which is set is M1C. The location of M1C from MOO is 28. Therefore, “28” is stored in

device DO.

<00 +1088 +25

|| [ENCO MO0 (i] 5
CARD | F| E|D|C|B|A|9|B|7|6|5|4| 3|2 ]
MOOD [0 0 0 (0 @ o0 0 00 0 00
Mool [0 0 0|80 0 0 a0 0 0 d oo 0

Total Solution for Industrial Automation



102

CH2 Application

Instructions

2.4.7 DIS, DISP

Supported
PLC Series

- CP3A/B/P/U
XPnF | CPnF | XPnE | CPnE | XPnB | PLCS BP | XPRA/IR | o
0 0 0 0 0 0 0 ° °

Function DIS(P) instructions split 16-bit data (= 1 word) stored in word device S into 4 nibbles (4-bit
data). Each nibble is distributed to 7 word devices starting from D.

. Valid device type Flag
Instruction Steps
MIX[Y|K|L|F|T|C|S|[Z]|R|Q|D |@D|Constant Error | Zero | Carry
s/0|0(0O|0O|0O|0O|0O|O O0|0|0|0]|0 0
DIS(P) |p|O 0[|0|0 0|0 0 O|0|0 - 4 ) - -
n|l0|0|0|0|0|0|0O|O0O O0|0|0|0O]|0 0
| | { DIS s D n H
| | { DISP s D n H
S Constant or address of word device where data to be distributed is stored.
Head address of word devices where distribution result will be stored.
n The number of 4-bit data to be distributed. (1~4)
DIS, DISP

Total Solution for Industrial Automation

DIS(P) instructions split 16-bit data (= 1 word) stored in word device S into 4 nibbles.
The number of nibbles to be distributed is specified by 7.

Nibbles starting from the least significant bit of word device S are distributed to n
word devices starting from D.

Distributed data are stored in bit O ~ bit 3 of each destination device. Other bits in
destination device are filled with “0”.

n can be assigned in range of 1~4. When n exceeds its range, the instruction does not
operate.

The least significant nibble stored in word device S is distributed to the bit 0 ~ bit 3 of
word device D.
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—

¢ |b15 = b12[b11 - b8 b7 - bd | b3 - b0

16 bit BIN data
b15 bd | b3 -~ b0
D

D +1 N
D+2
D +3

\ J | J
Y f

filled with 0" storage area

Execution On
Condition Operation 5
Command Off
DIS
| Every scan Every scan
DISP
(Pulse) <« <>
1 Scan 1 Scan

O]o]I-1i[olaM Error flag (F110)
Error ) .
F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of

device D. (Range of device D depends on CPU type)
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Program
Example
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DIS

When operation command X00 is ON, DIS instruction is executed. Then, 16-bit data stored in
word device MO0 (MO0 ~ MOF), is split into 4 nibbles. The 3 nibbles are distributed to the 3
word devices, starting from M20 (M20~M4F). Distributed data are stored in the bit 0 ~ bit 3
of each word device.

Ladder Diagram (LD)

=00
— | [DIS tAOD t20 3 |-{
Instruction List (IL)
Instruction Device

LD X00

DIS Moo | M20 | 3

. 16-bit data “HF987” (1111 1001 1000 0111) is assigned to word device M0OO
(MOO~MOF).

<00 HFaE7 HOO0D
; [DIS MO0 MZ0 3

When X00 turns ON, DIS instruction is executed. Then, 16-bit data “HF989” is split into 4
nibbles. In hexadecimal, the split data are as following:
“HOO0F”, “HO009”, “H0008”, “HO007”.

e 3 nibbles starting from the least significant bit are distributed to three word devices
starting from M20 (M20~M4F).

e The most significant nibble “HF” in word device MO0 (MOO~MOF) is not distributed.

e The most significant nibble “H9”, among the 3 nibbles, is stored in device M40
(M40~M4F).

e The second nibble “H8” is stored in device M30 (M30~M3F).

e The least significant nibble “H0007” is stored in device M20 (M20~M2F).

M24~M2F, M34~M3F, M44~MA4F are filled with “0”.

00 HF387 HOOo?
| EB tAOD 20 3

CARD | F| E|D|C|B|A| 2| 87|66 5|4|3[2|1]0 DEC HEX
k4000 1 -1667  HF987
k4001 0 Hoooo
tonz Mot districuted 7 HIoo?
k4003 a8 Hoooa
k4004 4 Hooog
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2.4.8 UNI, UNIP

Supported
PLC Series

- CP3A/B/P/U
XPnF | CPnF | XPnE | CPnE | XPnB | PLCS BP | XPRA/IR | o
0 0 0 0 0 0 0 ° °

UNI(P) instructions link least significant nibbles stored in 7 separate word devices starting
from S. Linked data are stored in word device D.

. Valid device type Flag
Instruction Steps
MIX[Y|K|L|F|T|C|S|[Z]|R|Q|D |@D|Constant Error | Zero | Carry
s/0|0(0O|0O|0O|0O|0O|O O|-|10]|0]|0 -
UNI(P) D] O 0|0|0 0|0 O0|0|0|0]|0 - 4 0 - -
n|l0|0|0|0|0|0|0O|O0O O0|0|0|0O]|0 0
|| : O SRR I
{ | i UNIP s D e H
S Head address of word devices where data (nibble) to be linked is stored.
Address of word device where linked data will be stored.
n The number of data (nibble) to be linked. (1~4)
UNI, UNIP

. UNI(P) instructions link least significant nibbles stored in n separate word devices
starting from §. Linked data are stored in word device D.

e  The number of nibbles to be linked is specified by n.
*  The least significant nibble of each n word devices, starting from S, are linked.
e Linked data is stored in the word device D.

*  When less than 4 nibbles are linked, the more significant bits of device D are filled with
0.

* n can be assigned in range of 1~4. When n exceeds its range, the instruction does not
operate.

*  The least significant nibble stored in word device S is distributed to the bit 0 ~ bit 3 of
word device D.

b15 bd | b3 - b0

5+1
5+2
S5+3

H J | J
f f

ignored data to be
linked D b15 - b12| b11 -- b8 | b7 - b4 | b3 - b0

16 bit BIN data
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Command

Execution On
Condition [T ! 4
Off

UNI
Every scan i Everyscan
UNIP
(Pulse) «—> <«
1 Scan 1 Scan

O]olI-1lo Al Error flag (F110)
Error , »
F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of

device D. (Range of device D depends on CPU type)

Program UNI
Example
When operation command X00 is ON, UNI instruction is executed. Then, the least significant

nibbles stored in 3 word devices starting from M00 (MO0 ~ M2F) are linked. Linked data is
stored in the word device M40 (M40~M4F).

Ladder Diagram (LD)

%00
— | [ UNI [¥THA] h40 3 |-{
Instruction List (IL)
Instruction Device

LD X00

UNI Moo | M40 | 3

e “32”is assigned to MO0 (MOO~MOF). “42” is assigned to M10 (M10~M1F). “1234” is
assigned to M20 (M20~M2F).

X0 +32 +0
I [UNI MO0 h40 3

CARD | F| E|D|C|B|A|9| 8|7 DEC
MOOD (00 0 [0 0 000 0 32
MOOT [0 0 0 [0 0 000 [ 4z
MOOZ [0 0 0 [0 |0 o0 1234

. When X00 turns ON, UNI instruction is executed. Then, each least significant nibble is
linked.

. Since 3 nibbles are linked, “0” are filled in the most significant nibble in word device M40

(M40~M4F). The linked data to be stored in M40 (M40~MA4F) is therefore “0000 0000
1010 00107,
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%00 +32 +572
| JUNI MO0 40 3

CARD | F| E|D|C|B|A| 9| 8|7

k4000
kADOT
kA 0" is filled

MOD3 v

Moo4 |00 0 oo o B0 BN
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2.4.9 SCL, SCLP, DSCL, DSCLP

NSl | XPnF | CPoF | XPnE | CPne | XP S
: nB | PLCS | BP | XPnA/IR °

PLC Series CP4A~D/U
0 0 0 0 0 0 0 0 0

Function SCL(P) instructions execute scaling of word data according to the specified linear function.

DSCL(P) instructions execute scaling of double word data according to the specified linear

function.
. Valid Device Type Flag
Instruction Steps
M| X|Y K|L|F|T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
S10]0|0O|0O|0O]|-]- 0]|0|0]0]O0
scLp) | plol-|ololo]-]|- olololo]|o s ol - |-
DSCL(P) | PlO]|-|O]O|O|-]|-]|- 0|0[0]|0O]|O
n|O0O]J]O|O|O[O|O]|]O|0O 0O|0O|0|0O]|0O
— | | scubscL s P n H
| | [ sceoscie s P n H
S Head address of word devices where data to be scaled is stored.
D Head address of word/double word devices where result of data scaling will be stored.
P Head address of data table where coordinate data to define linear function are stored.
n Number of data to be scaled.
SCL, SCLP

e SCL(P) instructions scale data of 7 words starting from word device S. The scaling is
executed according to the linear function defined with data assigned to data table 2.
Scaled data are stored in n word devices starting from device D.

. Data table starting from word device P is comprised as below:

P Range start point of data to be scaled (Start.§) «----eeeeeeereremmmmmmmeiei. X axis
P+1 Range end point of data to be scaled (ENd.S) -werereerrerremrerrerieesineneneennes X axis
P+2 Range start point of scaled data (Start.D) «w«eeseeeseremeiniiiiiiiis y axis
P+3 Range end point of scaled data (ENd.D) ++veeeeeeeeevrsimmemniniiiiniiiiiniiene y axis

*  The equations for the data scaling is as below:

1. Destination (D)= Source (§) x Gradient + Offset
2. Gradient = (End.D -Start.0) + (End.S-Start.S)
3. Offset (Y intercept) = End.D -Gradientx End. S
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The graph with the equations above will be drawn as below:

Y

Gradient
=AYy | AX

l_T_J

AX

X
Offset

When the data assigned to § exceeds the range between Start.S and End.S, the data is
converted into the value assigned to Start.D (When value assigned to § is smaller than
Start.S) or End.D (When value assigned to S is greater than End.S).

Source data

Source data
Start. § End.$

Start.D End.D

When gradient is negative, the data assigned to S is converted into the value assigned

to End.D (When value assigned to S is smaller than Start.S) or Start.0 (When value
assigned to S is greater than End.§)

Start.§ End.§

Source data

Source data

Start.D End.D

The value assigned to 7 must not exceed the range of the corresponding device. If

assigned value exceeds the range of device area assigned to § and D, it may cause PLC
CPU STOP.
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DSCL, DSCLP

e DSCL(P) instructions scale data of n words starting from word device S. The scaling is
operated according to the linear function specified with coordinated assigned to data
table P. Scaled data are stored in n double word devices starting from device D.

. Data table starting from double word device P is comprised as below:

P.P+1 Range start point of data to be scaled (Start,S) ........................................ X axis
P+2, P+3 Range end point of data to be scaled (ENd.§) «weeeeerreerimmmmemmniiiiiniiinie, X axis
P+4, P+5 Range start point of scaled data (Start.D) «---eeeeeeernreemmierenniiiiiiniie, y axis
P+6, P+7 Range end point of scaled data (ENd.D) eeveeeeeereeeemcneiminiiiiiiiiiiiiiinne, y axis

e The equations for the data scaling is as below:

1. Destination (D)= Source (S) x Gradient + Offset
2. Gradient = (End.D -Start.0) + (End.S-Start.S)
3. Offset (Y intercept) = End.D -Gradientx End. S

*  The graph with the equations above will be drawn as below:

Y

Gradient
=Ay [ AX

l_T_J

AX

Offset

*  When the data assigned to § exceeds the range between Start.S and End.S, the data is
converted into the value assigned to Start.D (When value assigned to § is smaller than
Start.S) or End.D (When value assigned to S is greater than End.S).

Source data Source data
Start. § End.§
Start.2 End.D
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When gradient is negative, the data assigned to S is converted into the value assigned
to End.D (When value assigned to S is smaller than Start.S) or Start.0 (When value

assigned to S is greater than End.S)

Start. §

End.§

Source data

Source data

Start. 2

End.D

e Thevalue assigned to 7 must not exceed the range of the corresponding device. If
assigned value exceeds the range of device area assigned to § and D, it may cause PLC

CPU STOP.
Execution on
Condition Operation

Command Off |

SCL/DSCL —,—7

Every scan Every scan
SCLP/DSCLP
{(Pulse) PR -«
1 Scan 1 Scan

Operation [ flag (F110)
Error
F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of

device D. (Range of device D depends on CPU type)

F110 turns ON for 1 scan when (End.D - Start.D) is divided by 0. (When Start.5=End.S)
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Program
Example
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SCL

When X00 turns ON, SCL instruction is executed. 6 word data blocks starting from DO will be
scaled. According to the coordinates assigned to D30, a function for scaling is defined. Then,
the converted data will be stored in 6 word devices starting from D20.

Ladder Diagram (LD)

¥00
—] | [EcL 1] DZ0 D30 E

Instruction List (IL)

Instruction Device
LD X00
SCL Do | D20 [ D30 | 6

. Data to be scaled are assigned to DO, D1, D2, D3, D4 and D5 as below.
CARD 0 1 2 3 4 5
Coooo 142 20362 0 9295 - E1G

*  Alinear function is defined by the data stored in D30, D31, D32 and D33. The range of
source data is from 150 to 20000. The range of destination data is from 0 to 100.

CARD 0 1 2 3
oooo3 150 20000 o 100

<00 +142 +0 +150
I [scL Do SED] BEN B

«  When X00 turns ON, SCL instruction is executed. Then, scaled data are stored in D20,
D21, D22, D23, D24 and D25.

¢ Since the data stored in DO, D1, D2 and D4 exceeds the source data, they are converted
into the minimum or maximum value of the destination data.

X000 +142 +0 +150
i [EcL il D20 BN B |-‘
CARD 0 1 2 3 4 ]
onono 142 20362 0 49296 -5 K16
Doo01 v
ononz 0 100 0 4k 1] Z
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2.4.10 ESCL, ESCLP

Supported
PLC Series

XPnF CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R

CP3A/B/P/U
CP4A~D/U

0

0 - 0 o) - o] -

ESCL(P) instructions execute scaling of 32-bit floating-point data according to the specified
linear function.

Instruct Valid Device Type Stens Flag
nstruction
M{X|Y|K|IL|F|T|C|S|Z]|R|Q|D |@D|Constant P Error | Zero | Carry
S10]0|0O|0O|0O]|-]- 0]|0|0]0]O0 0
D|IO|-]0|0|0O|-|- 0]|0|0]0]O0 0
5 - -
ESCI'(P)PO-OOO-- 0O|0|0|0O]|0O (6] ©
n|O0O]J]O|O|O[O|O]|]O|0O 0O|O0O|0|0O]0O (6]
— | | ESCL s D P n H
| | { ESCLP s D P n H
s Head address of double word devices where data to be scaled is stored.
(32-bit floating-point number)
D Head address of double word devices where result of data scaling will be stored.
(32-bit floating-point number)
p Head address of data table where coordinate data to define linear function are stored.
(32-bit floating-point number)
n Number of data to be scaled.

ESCL, ESCLP

. ESCL(P) instructions execute scalling of n  32-bit floating-point number data starting
from double word device S. The scaling is operated according to the linear function
defined with data assigned to data table P. Scaled data are stored in n double word
devices starting from device D.

. Data table starting from double word device P is comprised as below:

P, P+1 Range start point of data to be scaled (Start.§) ««-seeseeesereemimmniinninnnnns X axis
P+2, P+3 | Range end point of data to be scaled (ENd.§) «-+eeeeeerereemrmemimenenneneennens X axis
P+4, P+5 Range start point of scaled data (Start.D) «w-«eeseeeseresmniniiiiin, y axis
P+6, P+7 | Range end point of scaled data (EN.D) -wrsrsersersereremsersemseiiesiesieriesenes y axis

*  The equations for the data scaling is as below:

1. Destination (D)= Source (§) x Gradient + Offset
2. Gradient = (End.D -Start.0) + (End.S-Start.S)
3. Offset (Y intercept) = End.D -Gradientx End. S
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e The graph with the equations above will be drawn as below:

Y

Gradient
=Ay [ AX

l_T_J

AX

Offset

*  When the data assigned to § exceed the range between Start.S and End.S, the data is
converted into the value assigned to Start.D (When value assigned to § is smaller than
Start.S) or End.D (When value assigned to S is greater than End.S).

Source data Source data
Start. § End. &
Start.D End.D

*  When gradient is negative, the data assigned to § is converted into the value assigned
to End.D (When value assigned to S is smaller than Start.S) or Start.0 (When value
assigned to S is greater than End.§)

Start.§ End.§

Source data Source data

Start.D End.D

*  Thevalue assigned to 7 must not exceed the range of the corresponding device. If

assigned value exceeds the range of device area assigned to § and D, it may cause PLC
CPU STOP.

e When the range of data to be scaled does not exist (When Start. S=End.S), “1 #QNAN>0”
is stored in double word devices starting from D.

3 QNAN: Stands for ‘Quiet Not-a-Number'.
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Execution
Condition

Operation
Error

Program
Example

On
Operation '
Command Off
ESCL —]— .
Every scan i Every scan
ESCLP
(Pulse) <« P
1 Scan 1 Scan

Error flag (F110)

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

F110 turns ON for 1 scan when (End.D - Start.D) is divided by 0. (When Start.5=End.S)

ESCL

When X00 turns ON, ESCL instruction is executed. 3 double word data blocks starting from DO
(DO~D5) will be scaled. According to the coordinates assigned to D30, a function for scaling is
defined. Then, the converted data will be stored in 3 double word devices starting from D20
(D20~D25).

Ladder Diagram (LD)

%00
— | [ESCL DO Dz0 D30 3 |-‘
Instruction List (IL)
Instruction Device
LD X00
ESCL po | p20 [ D30 [ 3

e 32-bit floating-point numbers to be scaled are assigned to DO, D2 and D4 as below.
CARD 0 1 2 3 4 5

ooooo 302155 162701 E15421) -0.00348336 20.2165] 2.35432e-41

e Alinear function is defined by the data stored in D30, D32, D34 and D36. The range of
source data is from 0 to 200000. The range of destination data is from 0 to 100.

CARD 0 1 2 3 4 5 6 7
Dono3 0.000000] 8.589932+03 200000) 259226e-41]  0.000000)  D.0O0O0O0 100.000] 2.395662-41
<00 30.215490 (0.000000  0.000000
| [EECL D0 D20 D30 3
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Total Solution for Industrial Automation

*  When X00 turns ON, ESCL instruction is executed. Then, scaled data are stored in D20,
D22 and D24.

e Since the data stored in D2 exceeds the range of source data, it is converted into the
maximum value of the destination data.

=00 30215430 0.015108  0.000000
| I ESCL Do Dz0 D30 3
CARD o 1 2 3 4 3

ooooo 30.2155 1.62701 B15421] -0.00348336 202165 2.35432e-41

oooo
poooz 00157077 216907 -1 100.000]-1.93575e-211  0.01071052 2.15758e-41
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2.4.11 SER, SERP, DSER, DSERP

Supported XPnF | CPnF | XPnE | CPnE | XPnB | PLC-S BP XPnA/1R CCPPZAA@/D%J
PLC Series

(0] (0] (0] (0] (0] (6] (6] (0] (0]
Function SER(P) instructions search for a word data within a range of words.
DSER(P) instructions search for a double word data within a range of double words.
Instruct Valid Device Type Stens Flag
nstruction M{X|Y|K|IL|F|T|C|S|Z]|R|Q|D |@D|Constant P Error | Zero | Carry
S710]0[0|0|]0|0O|0O]O0O 0]|0|0]0]O0 0
SER(P) |S2|0]0]0|-|o|-|0]O o|l-lolo]lo - s ol - |-
DSER(P) | p|O]|-|0O|O|O]|-]|-]- 0O|0|0|0O]|0O -
n|O0O]J]O|O|O[O|O]|]O|0O 0O|O0O|0|0O]0O (6]
— | | SER/DSER s1 52 D n H
| | [ SERP/DSERP s1 52 D n H
S7 Address of word/double word device where data to find is stored.
2 Head address of word/double word device where to search the data assigned to §7.
D Head address of word device where the result of data search will be stored.
n Number of data blocks to search. (n =1)
SER, SERP

e SER(P) instructions find word data assigned to S7 among n devices starting from word
device S2. The result of data search is stored in word devices starting from D.

e Only positive numbers can be assigned to 7.

*  After the execution of instruction, the location of first matched word data is stored in D.
The number of matched data is stored in D+1.

. If there is no matched data, “0” is stored in O and D +1.

DSER, DSERP

e DSER(P) instructions find double word data assigned to §7 among n devices starting
from double word device $2. The result of data search is stored in double word devices
starting from D.

¢ Only positive numbers can be assigned to 7.

e After the execution of instruction, the location of first matched word data is stored in D.
The number of matched data is stored in D +1.

. If there is no matched data, “0” is stored in D and D +1.
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Execution On .
Condition Operation
Command Off |
SER/DSER —l— !
Every scan i Everyscan
SERP/DSERP
{Pulse) -« -«
1 Scan 1 Scan

O]oJI-1i[e AW Error flag (F110)
Error

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

F110 turns ON for1 scan when the value assigned to n is “0” or negative.

Program SER
Example
When X00 turns ON, SER instruction is executed. Among 5 word devices starting from D10

(D10~D14), data assigned to DO will be searched. The location of first matched data will be
stored in D20. The number of matched data will be stored in D21.

Ladder Diagram (LD)
%00

—] | [ SER 1] D0 DZ0 g

Instruction List (IL)

Instruction Device
LD X00
SER | DO | D10 | D20 5

e The instruction will search for “200 (value assigned to D0)” among the data stored in 5
word devices starting from D10 (D10~D14).

CARD 0 1 2 2 4

oaoon 200 1 0 0 1
ooom 123 434 0 200 162

A00 +200 +123 +0
; [ SER Do D10 D20 5
. When X00 turns ON, the intruction is executed. Then, the result is stored in D20 and
D21.

Total Solution for Industrial Automation




PLC Instructions 119

e  The location of first matched data “4” is stored in D20. The number of matched data “1” is
stored in D21.

<00 +200 +123 +4
| [ SER 1] D10 Dz0 E
CARD 0 1 2 3 4

oooon 200 0 1 0 0
ooom 123 434 o 200 182
ooooz 4 1 1 0 0

Total Solution for Industrial Automation



120

CH2 Application Instructions

2.4.12 BSER, BSERP

] CP3A/B/P/U
CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R CP4A~D/U
o 0 0 0 0 0 o) o] 0

Function BSER(P) instructions search for the most significant bit and the least significant bit which are
set in a word device.

Supported RSN
PLC Series

Instruct Valid Device Type Stens Flag
nstruction M{X|Y|K|IL|F|T|C|S|Z]|R|Q|D |@D|Constant P Error | Zero | Carry
S$|10[0|0|0|0O|0O|O|O|-|0O|O|0O]|0O]O 0
3 - -
BSER(P) pD|O|-]0[0|]0O]-]0]|O0|-]0[0]|O[0O]O - 0
| | [BSER s o H
| | [BsErRP 5 0 H
s Address of word device to search the location of the most/least significant bit which is
set.
D Head address of word device to store the location of searched data

BSER, BSERP

. BSER(P) instructions search for the most significant bit and the least significant bit which

are set in a word device assigned to S. The result of bit search is stored in word device D
and D +1.

*  After the execution of instruction, location of the least significant bit which is set is stored
in word device D. Location of the most significant bit which is set is stored in word device

D+1.
b15 | b14 [013|b12|b11 [b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | b1 [ bo ||
When S= 6621
0001100111011101|
D1
D+1] 13

. If there is no matched data, “0” is stored in O and D +1.

. If there is only one bit which is set, same value is stored in both word device O and

D+1
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Execution On .
@o)ol1i[elsl  Operation
Command Off
BSER —l— .
Every scan i Every scan
BSERP
(Pulse) > -«
1 Scan 1 Scan

O]oII-1i[o AW Error flag (F110)
Error

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

Example
When X00 turns ON, BSER instruction is executed. According to the value assigned to M 10,
the instruction finds the most significant and the least significant bits which are set. Location

of the least significant bit which is set is stored in DO. Location of the most significant bit
which is set will be stored in D1.

Ladder Diagram (LD)

»00
—] | [BSER MIO 1] |-‘
Instruction List (IL)

Instruction Device

LD X00

BSER M10 | DO

*  Value assigned to M10 is “4682” (BIN=0001 0010 0100 1010). The instruction will search
for location of the most significant bit and the least significant bit which are set.

*  When X00 turns ON, the intruction is executed. Then, the result is stored in DO and D1.

. Location of the least significant bit which is set, “2” is stored in DO. Location of the most
significant bit which is set, “13” is stored in D1.

00 +4682 +2
| [ESER MID Do
CARD 0
onono 2 13
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2.5 String Process Instructions
2.5.1 BINDA, BINDAP, DBINDA, DBINDAP

Supported CP3A/B/P/U
- XPnF | CPnF | XPnE | CPnE | XPnB | PLC-S BP XPnA/1R
PLC Series CP4A~D/U
0 0 0 0 0 0 0 0 0

BINDA(P) instructions convert 16-bit BIN data in decimal notation, stored in word device S,
into ASCIl code. Then, the conversion result is stored in 3 word devices starting from device D.
DBINDA(P) instructions convert 32-bit BIN data in decimal notation, stored in double word
device S, into ASCIl code. Then, the conversion result is stored in 6 word devices starting from

device D.
. Valid device type Flag
Instruction Steps
X|Y|K|LIF|T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
BINDA(P)| §|O|O0|O0|O0|O|O|O|O|-|0|O0|0O|0O|O (0] 3 o i i
DBINDA(P) p|O|-|O|O|O|-|0O|O|-|O|O|O|O|O
— | { BINDA/DBINDA s D H
| | { BINDAP/DBINDAP s D H
s Constant or head address of word/double word device where 16/32-bit BIN data to be
converted is stored.
D Head address of 3/6 word devices where conversion result (ASCII) will be stored.

BINDA, BINDAP

. BINDA(P) instructions convert each digit of 16-bit BIN data in decimal notation, which is
stored in the word device S, into ASCII code.

. Converted data is stored in 3 word devices starting from device D.

*  The range of data stored in word device S is as following.
-32768 = assigned value in word device § < 32767

. If the data stored in device S is positive, the sign “H20” (= ‘space’ in ASCII code) will be
stored in the lower byte of device D.

. If the data stored in device S is negative, the sign “H2D” (= * -’ in ASCll code) will be
stored in the lower byte of device D.

*  Ones digit of the conversion result is stored in the upper byte of device D +2.
e “H20” will be stored in the destination devices for the leading zeros of valid digits.

(*) Refer to Appendix n for ASCIl code table.
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e The conversion result is stored as below.

ASCIl code
b15 b8|b7 b0
5 D Ten thoaﬁg%ds digit Sion
16-bit BIN data I:> D+ Hundreds digit Thousands digit
(x10%) {(x107)
Ones digit Tens digit
D+2 x10% {(x10")

DBINDA, DBINDAP

*  DBINDAC(P) instructions convert each digit of 32-bit BIN data in decimal notation, which is
stored in the double word device S, into ASCII code.

*  Converted data is stored in 6 word devices starting from the device D.

*  The range of data stored in word device S is as following.
-2147483648 = assigned value in word device § < 2147483647

e |If the data stored in device S is positive, the sign “H20” (= ‘space’ in ASCIl code) will be
stored in the lower byte of device D.

e If the data stored in device S is negative, the sign “H2D” (= ‘ - in ASCIl code) will be
stored in the lower byte of device D.

*  Ones digit of the conversion result is stored in the lower byte of device D +5. In the upper
byte of word device D +5, HOO is stored.

e “H20” will be stored in the destination devices for the leading zeros of valid digits.
(*) Refer to Appendix n for ASCII code table.

*  The conversion result is stored as below.

ASCIl code
b15 b8 | b7 b0
Billions digit -
D (x109) Sign
Dt Ten millions digit Hundred millions digit
(x107) (x108)
o D+2 Hundred thousands digit Millions digit
5 )
32-bit BIN data > AL I R
D13 Thousands digit Ten thousands digit
(x103) (x104)
Tens digit Hundreds digit
D+4 (x10") (x102)
Ones digit
D+5 HOO (x109)
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Execution
Condition

Operation
Error

Program
Example

Total Solution for Industrial Automation

On
Operation
Command off
BINDA/DBINDA
— D
. Every scan Every scan
BINDAP/DBINDAP ‘
(Pulse) PR PR
1 Scan 1 Scan

Error flag (F110)

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

BINDA

When operation command X00 is ON, BINDA instruction is executed. Then, 16-bit BIN data
stored in word device MO0 (M0OO ~ MOF) is converted into ASCIl data. The conversion result is
stored in 3 word devices starting from word device M20 (M20 ~ M4F).

Ladder Diagram (LD)

®00
— | [BIND& MO0 b0 |-{
Instruction List (IL)

Instruction Device

LD X00

BINDA Moo | M20

. 16-bit BIN data “-1234” is assigned to M0O.

00 -1234 +0
I [BINDA  MOD M20

*  When X00 turns ON, BINDA instruction is executed. Then, 16-bit BIN data “-1234” is
converted into ASCll data “-1234”. The conversion result is stored in 3 word devices
starting from M20 (M20 ~ M4F). Since the ten thousands digit is “0”, “H20” is filled at
the upper byte of M20 (M28~M2F).

X00 -1234 +8237

| [BINDA MO0 20 |-{
CARD | F| E|D|C|[B|A|9| 8| 7|6B|53|4[3]2]|1]|0 DEC HEX ASCI
hA000 0 oo o 0 HFB2E 7.
MOO1 @@ 0 00000000 00000 0 Hoooo
Mooz [0 |0 000 000 oD 0 0 8237 H202D -
bOD3 [0 |0 0 0 0 0 0 00 0 12849 H3231 21
hOD4 [0 [ D 0 0000 00 13363 H3433 | 43
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2.5.2 DABIN, DABINP, DDABIN, DDABINP

Supported
PLC Series

} CP3A/B/P/U
XPnE | CPnF | XPnE | CPnE | XPnB | PLC-S BP | XPRA/IR | o T
0 0 0 o) 0 0 0 © °

DABIN(P) instructions convert ASCIl code stored in 3 word devices starting from device S into
16-bit INT data. Then, the conversion result is stored in word device D.

DDABIN(P) instructions convert ASCIl code stored in 6 word devices starting from device §
into 32-bit INT data. Then, the conversion result is stored in double word device D.

. Valid device type Flag
Instruction Steps
M{X|Y|K|L|F|T|C|S|Z|R|Q|D |@DConstant Error | Zero | Carry
DABIN(P) | §|O|O|O|0O0|O|O|O|O|-]0]|-|0O|0O]|O 3 0 i i
DDABIN(P) p|O| -|O|O|O|-|0O|O|-|O|O|O|O|O
{ | { DABIN/DDABIN s D H
| | { DABINP/DDABINP s D H
S Head address of 3/6 word devices where ASCII code to be converted is stored.
Head address of word/double word device where conversion result (INT) will be stored.

DABIN, DABINP

. DABIN(P) instructions convert decimal number in ASCII code, stored in 3 word devices
starting from the device S, into 16-bit INT data.

. Converted data is stored in the word device D.

*  The range of decimal number in ASCIl code stored in §, S+1, S$+2 is as following.
-32768 = decimal number in ASCIl code storedin S, S+1, S+2 < 32767

*  When the data to be converted exceeds the range of -32768~32767, it overflows.

*  To execute DABIN(P) instructions properly, input ASCII code in following format.

ASCIl code
b15 b8lb7 b0
I3 Ten tho[li?ggds digit Sign D
Sa Hundreds digit Thousands digit E:> 16-hit BIN data
(x10%) (x103)
Ones digit Tens digit
512 (x100) (x107)

. Each digit has to be written in range of “H30” ~ “H39”. If not, they are processed as “0”.

e Atlower byte of device S, input “H20” (‘Space’ in ASCIl code) for positive number or
“H2D” (* -’ in ASCII code) for negative number. “H20” and “H2D” can be omitted. In
this case, the ASCII data will be converted into positive number.
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DDABIN, DDABINP

*  DDABIN(P) instructions convert decimal number in ASCII code, stored in 6 word devices
starting from the device S, into 32-bit INT data.

. Converted data is stored in the double word device D.

*  The range of decimal number in ASCIl code stored in § ~ S+5 is as following.
-2147483648 = decimal number in ASCIl code storedin § ~ §+5 < 2147483647

*  When the data to be converted exceeds the range of -2147483648~2147483647, it
overflows.

*  To execute DDABIN(P) instructions properly, input ASCIl code in following format.

ASCll code
b15 b8 | b7 b0
Billions digit :
s (x102) Sign
S+ Ten millions digit Hundred millions digit
(x107) (x10%)
[ ) Hundred thousands digit Millions digit D
(x10%) (x109) E: 37-bit BIN dat
$43 Thousands digit Ten thousands digit l e
(x103) (x10%)
Tens digit Hundreds digit
S+4 (x107) (x102)
Ones digit
545 HOO (x10)

. Each digit has to be written in range of “H30” ~ “H39”. If not, they are processed as “0”.

e At lower byte of device S, input “H20” (‘Space’ in ASCIl code) for positive number or
“H2D” (* -’ in ASCII code) for negative number. “H20” and “H2D” can be omitted. In
this case, the ASCII code will be converted into positive number.

Execution On I
Condition Operation 1
_ Off |

Command .
DABIN/DDABIN
| Every scan Every scan
DABINP/DDABINP ‘
(Pulse) «—> PR
1 Scan 1 Scan
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Operation
Error

Program
Example

Error flag (F110)

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

DABIN

When operation command X00 is ON, DABIN instruction is executed. Then, decimal in ASCII
code stored in 3 word devices starting from word device MOO (MO0 ~ M2F) is converted into
16-bit BIN data. The conversion result is stored in word device M40 (M40 ~ M4F).

Ladder Diagram (LD)

%00
— | [DABIN_— MO0 tA40 |-{
Instruction List (IL)

Instruction Device

LD X00

DABIN MOO | M40

e« ASClldata “-1234” is assigned to M0O.

«00 +3237 +0
I [DABIN MO0 MAD

. When X00 turns ON, DABIN instruction is executed. Then, ASCll data “-1234” is
converted into 16-bit INT data “-1234”. The conversion result is stored in M40 (M40 ~
MA4F). The ten thousands digit is written as “H20” but it is processed as “H30”, which is
equal to “0” in ASCII code.

}_{XDU +5237 -1234

L [DAEIN MO0 A0 H
CARD | F| E|D|C|[B|A| 2| 8|7 |6|5(4[3]|]2]1]0 DEC HEX ASCI
MODD [0 | D 000D 0 0 00D 0 0 8237  H202D -
MOOT [0 [0 0 o 00 @ 000 12849 H3231 21
Mooz [0 [0 0 0000 00 13363 H3433 [ 43
MOO3 0@ 0 0 000000 0 0060 0.¢0 0 Hoooo

hMOD4 0 00 0 0 HFBZE 7.
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2.5.3 BINHA, BINHAP, DBINHA, DBINHAP

NVolslelgicle] | xpor | cPnF | XPnE | CPnE | XPnB | PLCSS BP | xpna/ir | CPRA/B/PMU
PLC Series CP4A~D/U
0 0 0 0 0 0 0 0 0

BINHA(P) instructions convert 16-bit BIN data in hexadecimal notation, stored in word device
S, into ASCIl code. Then, the conversion result is stored in double word device D.
DBINHA(P) instructions convert 32-bit BIN data in hexadecimal notation, stored in double
word device S, into ASCIl code. Then, the conversion result is stored in 4 word devices starting
from device D.

. Valid device type Flag
Instruction Steps
M{X|Y|K|L|F|T|C|S|Z|R|Q|D |@DConstant Error | Zero | Carry
BINHA(P) | §|O|O|0O|O|O|O|O|O|-|O|O|O|0O|O ) 3 o i i
DBINHA(P) p|O| -|O|O|O|-|0O|O|-|O|O|O|O|O
{ | { BINHA/DBINHA s D H
| | { BINHAP/DBINHAP s D H
s Constant or head address of word/double word device where 16/32-bit BIN data to be
converted is stored.
D Head address of 2/4 word devices where conversion result (ASCII) will be stored.

BINHA, BINHAP

. BINHA(P) instructions convert 16-bit BIN data in hexadecimal notation, which is stored in
the word device S, into ASCII code.

. Converted data is stored in 2 word devices starting from device D.

e The range of 16-bit BIN data stored in word device S is as following.
0 = assigned value in word device § = HFFFF

e The data stored in device D and D +1 is 4-digit hexadecimal in ASCII code.
e The first digit of the conversion result is stored in the upper byte of device D +1.

. Converted data is stored as below.

ASCIl code
IS b15 b8|b7 b0
D Third digit Fourth digit
16-bit BIN data iy (x16?) (x16%)
D1 First digit Second digit
(x169) (x167)
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DBINHA, DBINHAP

. DBINHA(P) instructions convert 32-bit BIN data in hexadecimal notation, which is stored
in the double word device S, into ASCII code.

»  Converted data is stored in 4 word devices starting from device D.

*  The range of data stored in double word device S is as following.
0 = assigned value in double word device § = HFFFFFFFF

*  The first digit of the conversion result is stored in the upper byte of device D +3.
e The data stored in device D, D+1, D+2 and D +3 is 8-digit hexadecimal in ASCII code.

e Converted data is stored as below.

ASCIl code
b15 b8|b7 b0
D Seventh digit Eighth digit
(x168) (x167)
L) D+1 Fifth digit Sixth digit
: (x16%) (x16%)
32-bit BIN data = Dis Third digit Fourth digit
(x167) (x163)
First digit Second digit
D+3 (x16%) (x16")
Execution On
Condition Operation i
Command Off
BINHA/DBINHA
| Every scan Every scan
BINHAP/DBINHAP ‘
(Pulse) PR -
1 Scan 1 Scan

O]e]Iz1i[o AW Error flag (F110)
Error _ -
F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of

device D. (Range of device D depends on CPU type)
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Program BINHA
Example
When operation command X00 is ON, BINHA instruction is executed. Then, 16-bit BIN data in

hexadecimal notation, which is stored in word device MOO (MO0 ~ MOF), is converted into
ASCII code. The conversion result is stored in double word device M20 (M20 ~ M3F).

Ladder Diagram (LD)

®00
— | [EINHA MO hAZ0 |-‘
Instruction List (IL)

Instruction Device

LD X00

BINHA Moo | M20

. 16-bit BIN data “123” is assigned to MOO.

00 +123 +0
I [BINHA MO0 M20

. When X00 turns ON, BINHA instruction is executed. Then, 16-bit BIN data “123” in
hexadecimal notation (= HO07B) is converted into ASCIl code “007B”. The conversion
result is stored in M20 (M20 ~ M3F).

<00 +123 +12336

| [BINHA MO0 20 |-‘
carp | F| E|D|c|B|Aal9|8|7|6|5]4]3]2]|1]|0]| DEC HEX | AscCl
MODD (000 [0 0 [0 00 0 0 123 {
MOOT [0 (@ @ 0000 00 0000000 0 HoOoo
Mooz [0 [0 000 00 0 000 0 1233 H3 [ 00
hOD3 |0 000 0 0 00 0 16951  H4237 | B7
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2.5.4 HABIN, HABINP, DHABIN, DHABINP

SVelolSl | xpnf | CPnF | xPnE | cPnE | xPnB | PLCS | BP | xpnastr | POA/BIPM
PLC Series CP4A~D/U
0 0 0 0 0 0 0 0 0

HABIN(P) instructions convert ASClI data stored in 2 word devices starting from device S into
16-bit BIN data in hexadecimal notation. Then, the conversion result is stored in word device
D.
DHABIN(P) instructions convert ASCII data stored in 4 word devices starting from device §
into 32-bit BIN data in hexadecimal notation. Then, the conversion result is stored in double
word device D.

. Valid device type Flag
Instruction Steps
M| X|Y|K|[L|F|T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
HABIN(P) | S|O|O|O|O|0O|0O|O0|O|-|0O|-]0|0O|0O 3 0 i i
DHABIN(P) p|O| - |O|O|O|-|0O|O|-|O|O|O|O|O
{ | { HABIN/DHABIN s D H
| | { HABINP/DHABINP s D H
S Head address of 2/4 word devices where ASCII code to be converted is stored.
Head address of word/double word device where conversion result (BIN) will be stored.

HABIN, HABINP

e HABIN(P) instructions convert hexadecimal in ASCII code, stored in 2 word devices
starting from device S, into 16-bit BIN data in hexadecimal notation.

. Converted data is stored in the word device D.

*  Therange of ASCIl data stored in S, $+1 is as following.
‘0" = ASCll datastoredin S, S+1 = “FFFF

*  To execute HABIN(P) instructions properly, input ASCII code in following format.

ASCll code
b15 b8|b7 b0
3 Third digit Fourth digit
(x162) (x163) .
|::> 16-bit BIN dat
S+ First digit Second digit ot
(x16°) (x16")

. Each digit has to be in range of “H30” ~ “H39” or “H41” ~ “H46”. If not, they are
processed as “0”.
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Execution
Condition

Operation
Error
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DHABIN, DHABINP

DHABIN(P) instructions convert ASCIl code, stored in 4 word devices starting from device

S, into 32-bit BIN data in hexadecimal notation.

Converted data is stored in the double word device D.

e Therange of ASCll data storedin § ~ S+3 is as following.
“0” = ASCllcode datain § ~ S$S+3 =< “FFFFFFFF”

*  To execute DHABIN(P) instructions properly, input ASCIl code in following format.

ASCll code
bh15 b8|b7 b0
S Seventh digit Eighth digit
(x168) (x167)
S Fifth digit Sixth digit D, D+1
(x16%) (x169) l )
- — — |::> 32-bit BIN dat.
42 Third digit Fourth digit ! a
(x162) (x163)
First digit Second digit
543 (x169) (x16)

. Each digit has to be in range of “H30” ~ “H39” or “H41" ~

“H46”. If not, they are

processed as “0”.

*  From first digit to fourth digit of hexadecimal are stored in device D.

. From fifth digit to eighth digit of hexadecimal are stored in device D +1.

Operation
Command

HABIN/DHABIN

HABINP/DHABINP
(Pulse)

Error flag (F110)

On
A
Off
| Every scan | Every scan
<« «»
1 Scan 1 Scan

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)
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Program
Example

HABIN

When operation command X00 is ON, HABIN instruction is executed. Then, ASCIl code stored
in double word device MO0 (MOO ~ M1F) is converted into 16-bit BIN data in hexadecimal
notation. The conversion result is stored in word device M30 (M30 ~ M3F).

Ladder Diagram (LD)

%00
— | [HABIN  MOD ¥E] |-{
Instruction List (IL)

Instruction Device

LD X00

HABIN MoO | M30

e« ASCll data “007B” is assigned to MOO.

00 S12336 0 I_‘

— | [HABIN MO0 a0

. When X00 turns ON, HABIN instruction is executed. Then, ASCll data “007B” is
converted into 16-bit BIN data “HO07B”. The conversion result is stored in M30 (M30 ~

M3F).

00 +12336  «+123

L [HABIN MO0 M30 H
carp | Fl E|D|c|B|Aalof8|7|6|5]4]3]2]1]0]| DEC HEX | AsCll
OO |0 |0 000 00 0 000 0 1233 H3030 [ 00
hODT |0 000 0 0 00 0 16951  H4237 | B7
MODZ (O 0 0 0 000 0 0 0000000 0 Hooo0
MOD3 0 (0 0 (0 00000 0 123 |HOO7B {
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2.5.5 BCDDA, BCDDAP, DBCDDA, DBCDDAP

Supported CP3A/B/P/U
- XPnF | CPnF | XPnE | CPnE | XPnB | PLC-S BP XPnA/1R
PLC Series CP4A~D/U
0 0 0 0 0 0 0 0 0

Function BCDDA(P) instructions convert 4-digit BCD data stored in device § into ASCIl code. Then, the

conversion result is stored in 2 word devices starting from device D.
DBCDDAC(P) instructions convert 8-digit BCD data stored in device § into ASCIl code. Then,
the conversion result is stored in 4 word devices starting from device D.

. Valid device type Flag
Instruction Steps
M[X[Y[K|L|F[T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
BCDDAP)| 5|00 |0O|O 0O|0|0O|-|0O|O|0O|0O]|0O @) 3 o i )
DBCDDA(PP) p|O|-|O|O|O|-|O|O|-|0O|-|0|0O|O -

— | { BCDDA/DBCDDA s D H
| | { BCDDAP/DBCDDAP S D H
s Constant or head address of word/double word device where 4/8-digit BCD data to be

converted is stored.

D Head address of 2/4 word device where conversion result (ASCII) will be stored.

BCDDA, BCDDAP

. BCDDA(P) instructions convert each digit of 4-digit BCD data stored in the device § into
ASCII code.

e Converted data is stored in device O and D +1.

*  The range of BCD data stored in device S is as following.
0 = assigned value in device § < 9999 (H9999)

*  Ones digit of the conversion result is stored in the upper byte of device D +1.
e “H20” will be stored in the destination device for the leading zeros of valid digits.

e The conversion result is stored as below.

ASCIl code
4digitBCDdata | — — 0
b15 -~ b12| b11 -~ b& [ 57 - ba|b3 - b0 |::> D Hunci;?gzs)mgn Thouigné:i? digit
S |Thousands| Hundreds Tens Omnes - -
digit digit_ | digit digit D+ O”Ejofigg't Te(f:j g'J‘J it
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DBCDDA, DBCDDAP

. DBCDDA(P) instructions convert each digit of 8-digit BCD data stored in the device S
into ASCII code.

»  Converted data is stored in 4 word devices starting from device D.

*  The range of BCD data stored in device S is as following.
0 = assigned value in device § < 99999999 (H99999999)

. Ones digit of the conversion result is stored in the upper byte of device D +3.
e “H20” will be stored in the destination device for the leading zeros of valid digits.

e The conversion result is stored as below.

ASCIH code
gdigitBCDdata |
b15 b8 | b7 b0
b15 -~ b12| b1 - BE b7 - b4 |b3 -~ BO D Millions digit Ten millions digit
s | (x10%) x107)
ousands | Hundreds | Tens Ones — —
digit digit digit digit D+ Ten thousands digit  [Hundred thousands digit
I:> (x10% (x10%
b31 - b28|b27 - b24|b23 — b20|b19 - b6 D+2 Hundreds digit Thousands digit
Ten il Hundred Ten x10%) (x10%)
5+1 mil_liqns Méilg?Ps thou_sz_mds Thou_sa_nds Ones digit Tens digit
digit digit digit 0D+3 (107 1oh
Execution On
oy . A
Condition Operation
Command Off .
BCDDA/DBCDDA
Every scan i Every scan

BCDDAP/DBCDDAP ‘
>

(Pulse) P
1 Scan 1 Scan

O]o]I-1i[olaM Error flag (F110)
Error . i
F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of

device D. (Range of device D depends on CPU type)
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Program BCDDA
Example
When operation command X00 is ON, BCDDA instruction is executed. Then, 4-digit BCD data

stored in word device MO0 (M0OO ~ MOF) is converted into ASCIl code. The conversion result is
stored in 2 word devices starting from word device M20 (M20 ~ M3F).

Ladder Diagram (LD)

00
— | [ECODA  MOD t20 |-{
Instruction List (IL)

Instruction Device

LD X00

BCDDA Moo | M20

e 4-digit BCD data “123” (= H0123) is assigned to M0O.
<00 HO123 HOOOo I'{

—] | [BCODA  MOD h20

. When X00 turns ON, BCDDA instruction is executed. Then, 4-digit BCD data “123”
(= HO123) is converted into ASCIl code “123”. The conversion result is stored in M20

(M20 ~ M3F).
<00 HO123 H3120
| [BCDDA MO0 h20
CARD | FI| E|D|C|B|A|9[8|7|6]|5|4]3)]2 ] DEC HEX ASCI
MOOD (00 (0 0 D00 0o 0 0 @ 281 | Ho23 r#
MO0t 88 0000 0 0 0 86 /0/00o0o 0 HOOOD
MO0z (01D o0 o 00 0000 0 12576 H3120
MOD3 (01D oo 00 00 0 13106 H3zze | 32
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2.6 Bit Process Instructions

2.6.1 TEST, TESTP, DTEST, DTESTP

Supported
PLC Series

’ CP3A/B/P/U
XPnF CPnF XPnE CPnE XPnB PLC-S XP1A/R BP CPAA~D/U
(0] (0] (0] (0] (0] (0] (6] (6] (0]
TEST(P) and DTEST(P) fetch bit data and store in bit device.
Instructi Valid device type St Flag
nstruction P T Ty [k L[ F[T[c[s[z][r]|Q]D |@D|constant|>* P [Error | zero [Carry
TEST(P) $7/0]0|0|0O|0O]J0O|0O]|O O|0]0]0]|0O -
DTEST(P) $2/0]0|0|0|0O]0O|0O]O 0|0|]0|0|O (6] 4 (0] - -
plol-Tololol-Tolo HEEEEEE
| | { TEST/DTEST 51 52 D H
— | | TESTP/DTESTP s7 52 D F
S7 Head address of word/double word device to fetch bit data.
2 Location of bit data to be fetched from the word/double word device assigned to S7.
D Bit device where fetched bit data will be stored.
TEST, TESTP

e TEST and TESTP fetch bit data which is located in S2. 52 indicates the location of bit
fetched from word device assigned to S7. Fetched bit data is stored in bit device assigned
to D.

. Status of bit device assigned to D is OFF when value is “0”. It is ON when value is “1”.

¢ Value of $2 isvalid from 0 to 15. If value of $2 is greater than or equal to 16, the
location of bit is indicated by the remainder of n/16. (e.g. When S2 is 17, itis equivalent
to the case when §2 is 1))

When
57 =2
!

b15 | b14 | b13| = | b4 | b3 | b2 | b1 | b0

. /D>_{
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DTEST, DTESTP

. DTEST and DTESP fetches bit data which is located in $2. 52 indicates the location of bit
fetched from double word device assigned to 57 or S7 +1. Fetched bit data is stored in bit

device assigned to D.

. Status of bit device assigned to D is OFF when value is “0”. It is ON when value is “1”.

¢ Value of S2 isvalid from 0 to 31. If value of S2 is greater than or equal to 32, the
location of bit is indicated by the remainder of n/32. (e.g. When S2 is 34, it is equivalent

to the case when 52 is 2.)

When
52 =2
!
b31 | b30 | b29 | - b4d | b3 b2 b1 b0
. (D >—{
Execution ‘0”
Condition Operation *
Command Off
TEST/DTEST ! |
Every scan | Every scan
TESTP/DTESTP | :
(Pulse) r‘
> -«
1 Scan 1 Scan

(®)ol=\r-1ife)s] Error Flag (F110)
Error F110 turns ON for 1 scan when the address of device assigned to @D exceeds the range of

device D.

(Range of device D depends on CPU type)
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dolo]-lnlM TEST, TESTP
Example

When MO0 is turned ON, the instruction is executed. M2D is turned ON or OFF according to
the bit 3 in the word device DO. You can check the status of M2D through output Y20. When
M2D is “17, Y20 is turned ON.

Ladder Diagram (LD)

k0D
— | [TEST D0 3 tZD
tZ0 ¥20
— |
Instruction List (IL)
Instruction Device
LD MO0
TEST Do | 3 [Mm2D
LD M2D
ouT Y20

The program operates as following:

*  When DOis 11 (BIN=0000 0000 0000 1011), M2D is ON.

When |15 | b14 | 613 | b12 [b11 | b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | b1 | bO
DO=111 o |o|lo|o|lo|lo|lo|lo|lo|lo|lao|lo]1|]ol|1]:

i

When

S52=3
CARD | F| E|DJCQB|A|2|&|T7T|6| 5|43 2[1]0
MOOZ2 0 [0 ofgo o o o0 o0 0 0 0 1]

*  When DOis 16 (BIN=0000 0000 0001 0000), M2D is OFF.

When | 015 | b14 |13 | b12 {b11 |b10| b9 | b8 | b7 | b6 | b5 [ b4 | b3 | b2 | b1 | bO

DO=1%| o |o|lo|lo|lo]lo|lolo|lo|lo|lo|l1]o]lo]ol]|o
i
When
$2=3

CARD | F| E|DJ CQB|A|S]| 8| 7| 6| 5|4|3]|2|1]|0

Mooz ‘0 0 ogojgo o 0 o0 00 0 o0 o0 0/o 0
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2.6.2 BSET, BSETP, BRST, BRSTP

Supported XPnF CPnF XPnE CPnE XPnB PLC-S | XP1A/R BP i
. CP4A~D/U
PLC Series
(0] (0] (0] (0] (0] (0] (6] (6] (0]
Function BSET, BSETP turn ON the assigned bit. BRST, BRSTP turn OFF the assigned bit.
Instructi Valid device type st Flag
nstuction T Tx Ty k[ L[ F[T[c[s[z[r[Q]D |@D]constant|>**P*|Error| zero [carry
BSET(P) [ o]o[-JoJolo[-[JoJo[-JoJololo]o - s 1ol -]
BRST(P) | n|O|O|O|O|0O|0O|0O|0O|-]0[0|0]|0O]|O 0]
| | { BSET/BRST D n %
| | { BSETP/BRSTP D n %
D Address of word device to set and reset bit.
n Location of bit data to set and reset.

BSET, BSETP

. BSET and BSETP turn ON the bit n of device assigned to D.

e n isvalid from 0 - 15. If it is greater than or equal to 16, the location of bit is indicated by
the remainder of n/16. (e.g. When n is 17, itis equivalent to the case when n is 1).

. Bits turned ON by BSET/BSETP can be turned OFF by other instructions.

When
n=>2
D b15 | b14 | b13 b4 b3 b2 b1 b0
0 0 0 0 0 0 0 0
When
b n
D b15 | b14 | b13 b4 b3 b2 b1 b0
0 0 0 0 0 1 0 0
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Execution
Condition

Operation
Error

BRST, BRSTP

. BRST and BRSTP turn OFF the bit 7 of device assigned to D.

. n s valid from 0 to 15. If it is greater than or equal to 16, the location of bit is indicated
by the remainder of n/16. (e.g. When n is 17, itis equivalent to the case when n is 1).

. Bits turned OFF by BRST/BRSTP can be turned ON by other instructions.

When
n=>2
D b15 | b14 | b13 b4 b3 b2 b1 b0
0 0 0 0 0 1 0 0
When
s
D b15 | b14 | b13 b4 b3 b2 b1 b0
0 0 0 0 0 0 0 0
On
Operation 1
Command Off
BSET/BRST ! .
<« -
Every scan Every scan
BSETP/BRSTP '
(Pulse)
> «>
1 Scan 1 Scan

Error Flag (F110)

F110 turns ON for 1 scan when the address of device assigned to @D exceeds the range of
device D. (Range of device D depends on CPU type)
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Program
Example
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BSET, BSETP

The following program turns ON bit 4 of word device DO according to the execution
condition. When X00 is ON, bit 4 of DO is turned ON. To check the status of bit 4 of DO, you
can fetch the bit and store it at M3D using TEST instruction. Then check the bit through
output Y20.

Ladder Diagram (LD)

%00
— | [BSET DD 4
®00
— | MZD
tZ20 2
— |
Instruction List (IL)
Instruction Device
LD X00
BSET Do |
LD X00
TEST D0 | 4
LD M2D
ouT Y20

The program operates as following:
¢ Input“239” at DO (BIN= 0000 0000 1110 1111).

¢ When X00 executes, the bit 4 of DO will be set. Therefore, value of DO becomes “255”
(BIN=0000 0000 1111 1111).

00 +255

|| [BSET DO 4

Al ] +7BF 1

|| [TEST DO 4 WZD
bZD V20
L [ |

BRST, BRSTP

The following program turns OFF bit 4 of DO according to the execution condition. When
X00 is ON, bit 4 of DO is turned OFF. To check the status of bit 4 of DO, you can fetch the bit
and store it at M3D using TEST instruction. Then check the bit through output Y20.

Ladder Diagram (LD)

00
; [BRST DO g
%00
; [TEST D0 4 2D
MZD vz
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Instruction List (IL)

Instruction Device

LD X00

BRST o | 4
LD X00

TEST DO \ 4 ‘MZD
LD M2D

ouT Y20

The program operates as following:
e Input “255” at DO (BIN= 0000 0000 1111 1111).

. When X00 executes, the bit 4 of device D will be reset. Therefore, value of DO becomes
39"

(BIN=0000 0000 1110 1111).

=00 +233
Hi [BRST DO 4

#00 +299 0
Hi [TEST DO 4 tZD

2D Y0
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2.7 Data Transfer Instructions
2.7.1 MOV, MOVP, DMOV, DMOVP

; CP3A/B/P/U
XPnF | CPnF | XPnE | CPnE | XPnB | PLCS BP | XPRAVIR | a0
0 0 0 0 0 0 0 ° °

MOV(P) instructions transfer constant or word data from word device § to word device D.
DMOV(P) instructions transfer constant or double word data from double word device § to
double word device D.

Function

Supported
PLC Series

. Valid device type Flag
Instruction Steps
M| X|Y|K|L|F[T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
MOV(PP) | §S|O|O|O|O|O|O|O|O|-|O|O|O|O]|O (0] 3 0 ) )
DMOV(P)|p|O|-|O|O|O|-]0|0O|-|O|O|O|0O]|0O
| | { MOV/DMOV s D H
| | { MOVP/DMOVP s D H
s Constant or head address of word/double word device where data to be transferred is
stored.
D Head address of word/double word device where transferred word/double word data
will be stored.
MOV, MOVP

. MOV(P) instructions transfer constant or word data from word device § to word device
D.

. 16-bit data is transferred.

b15 b0
ol1]ofo[1]1]o]1]ofo]1]o]oo]o]1

U

b15 b0

b
o[1]ofo]1]1]ol1]olo]1]o]o]a]o]1

DMOQOV, DMOVP

. DMOV/(P) instructions transfer constant or double word data from double word device S
to double word device D.

e 32-bit data is transferred.

b31 616015 b0
ol1]olo[1]1]ol1]ofo]1]olo]olol1]ol1]olal1]1]ol1]olo]1]elo]o]o]"

O

5+1. 5

b31

b16/015

b0

D+1, D

01 IDIOI111JOI1[OIDI1IDIOJUJ

K

o[1]oJof1]1]o]1

-J”olohlolololoh
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Execution
Condition

Operation
rror

I

Program
Example

On
. L Iy
Operation
Command Off
MOV/DMOV
Every scan i Everyscan
MOVP/DMOVP ‘
(Pulse) -« PR
1 Scan 1 Scan

Error flag (F110)

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

MOV

When operation command MOO is ON, MOV instruction is executed. The word data assigned
to word device DO is transferred to word device D10.

Ladder Diagram (LD)

k400
—] | [rOV Do D0 |-<
Instruction List (IL)
Instruction Device

LD MO0

MOV po | D10

e The value assigned to DO is “-3215”.

Mo -3215 +0
| [MOV DO Do

. When MO0 turns ON, MOV instruction is executed. Then, the value of DO, “-3215” is
transferred to D10.

k400 -3215 -3215 ’_‘

| [r0y 1] Did
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2.7.2 EMOV, EMOVP

CPnE

XPnB

PLC-S BP XPnA/1R

CP3A/B/P/U
CP4A~D/U

0] - 0

0

o) - o] -

Function EMOV(P) instructions transfer 32-bit floating-point number from device S to device D.

Supported XPnE | CPnF | XPnE
PLC Series ) ) !

. Valid device type Flag
Instruction Steps
M| X|Y|K|L T|IC|S|[Z|R|Q|D |@D|Constant Error | Zero | Carry
Ss/O0|0|0|0|0 - Ool-|0|0|0O (0]
3 - -
EMOV(P) pDIO|-]0|0]|0 - Ool-|0|0|0O - ©

] | [Emov s o}
| | [EmovP s D H

s 32-bit floating-point number or head address of device where data to be transferred is

stored.
D Head address of device where transferred 32-bit floating-point number will be stored.

EMOV, EMOVP

EMOV(P) instructions transfer 32-bit floating-point number from device S to device D.

e Values which can be assigned and stored to § and D are as following.

21?7 < | Assigned value (stored value) | < 2'%®
Double word Double word
| |
b31 | |b16 | b15| ‘ b0 E> b31 | |b16 ‘ b15| ‘ 00
5 2.11324 D 2.11324
Floating-point Floating-point
(Real number) (Real number)
(32 bits) (32 bits)
On
. L A
. Operation
Execution |t Off
Condition -
EMOV
Every scan Every scan
EMOVP
(Pulse) PR <«
1 Scan 1 Scan
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Operation
Error

Program
Example

Error Flag (F110)

F110 turns ON for 1 scan when the device specified by @D exceeds the range of the device D.
(Range of device D depends on CPU type)

EMOV

When operation command MO0O is ON, MOV instruction is executed. The 32-bit floating-point
number assigned to device DO is transferred to device D10.

Ladder Diagram (LD)

k00
— | [EMOV DD D10 |-{
Instruction List (IL)

Instruction Device

LD MO0

EMOV Do | D10

e Thevalue assigned to DO is “2.321654".

— | [EMOV DO DI

b0 25321684 (0.000000 l_‘

«  When MO0O turns ON, MOV instruction is executed. Then, the value of DO, “2.321654” is
transferred to D10.

MO0 2321654 2.321654
T [EMOV__ DO D10

Total Solution for Industrial Automation
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2.7.3 CML, CMLP, DCML, DCMLP

Supported XPnF | CPnF | XPnE | CPnE | XPnB | PLC-S BP | XPnA/IR CCPPZAA/P/D%J
PLC Series
0 0 0 0 0 0 o) 0 0

CML(P) invert every bit of constant or word data assigned to word device and the inversion
result is stored in word device D.

DCML(P) invert every bit of constant or double word data assigned to double word device S
and the inversion result is stored in double word device D.

. Valid device type Flag
Instruction Steps
M[{X[Y|K|L|[F|T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
CML(P) | S|O|O|O|O|O|0O|0O]|0O O0|0|0|0O]|0 0 3 0 i i
DCML(P) |p|O| -|0O|0O|O 0|0 O0|0|0|0O]|0 -
— | { CML/DCML s D H
| | { CMLP/DCMLP s D H
s Constant or head address of word/double word device where data to be inverted is
stored.
D Head address of word/double word device where inversion result will be stored.
CML, CMLP

inversion result is stored in word device D.

16-bit data is inverted.

CML(P) instructions invert every bit of constant or word data assigned to device S. The

b15 bO
5

ol1]olol1]1]ol1]ofol1]o]olo]o]1
p b5 bO

1Jo[1[1]olol1 o1 1ol ] ]1]1]0

DCML, DCMLP

DCML(P) instructions invert the every bit of constant or double word data assigned to

device S. The inversion result is stored in double word device D.

5+1,. 8

D+1, D

Total Solution for Industrial Automation

32-bit data is inverted.

b31 b16

b15 b0,

ol1]olol1]1]o]1]o]o]1]o]o]olo]1

ol1lofol1]1]ol1]olo]1]o]o]o]o]1

U

b31 b16

b15 b0,

tlo[1]1]ofol 1ol 1]1]al1]1]1]1]0

1lol1]1]ofol 1ol 1] 1]o]1]1]1]1]0
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On
Execution : 1 £
o Operation
Condition Command Off
CML/DCML
Every scan i Every scan
CMLP/DCMLP ’»‘
(Pulse) -« -
1 Scan 1 Scan

Operation Error Flag (F110)
rror

I

F110 turns ON for 1 scan when the device specified by @D exceeds the range of the device D.
(Range of device D depends on CPU type)

Program egY/l
Example

When operation command MOO is ON, CML instruction is executed. The word data assigned
to word device M10 is inverted. Then, inversion result is stored in word device M20.

Ladder Diagram (LD)

t00
—] | [ChL bTO 20 |-‘
Instruction List (IL)
Instruction Device
LD MO0
CML M0 | M20

e The value assigned to M10 is “32148”.

h00 +32148  +0
I [ ChiL MI1D RED

*  When MOO is turned ON, CML instruction is executed. Every bit of M10 is inverted. Then,
the inversion result is stored in M20.

k400 +32148 -32149
i [ChL W10 20
CARD | O 2| 3|4als|6|l7|s8|le|lals|lc|D|E|F
w001 [0 0 I O I 0% 0 I I 0 I R KN N A 0
hooz NI O Mo [EMIEN o o KMo [0 oo o KN
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2.7.4 BMOV, BMOVP

Supported XPnF | CPnF | XPnE | CPnE | XPnB | PLCS BP | xenasir | CP3A/B/PAU
PLC Series CP4A~D/U
0 0 0 0 0 0 0 0 0

Function BMOV(P) instructions transfer n  blocks of word data starting from word device S. Transferred
data are stored in word device starting from D.

. Valid device type Flag
Instruction Steps
M| X|Y|K|L|F|T|C|S|Z|R|Q|D|@D| Constant Error | Zero | Carry
S|o0j0|l0|0O|0O|O|0O|0O]|-|0O 0|0| O -
BMOV(P) |D| O 0|00 0|0|-|0 0|0| O - 4 0 - -
nfOlO|O[O|O|O|O|O|-|O|O|O|O| O (0]
|} { BMOV S D n H
|} { BMOVP S D n H
S Head address of the devices where word data blocks to be transferred.
Head address of the devices where transferred word data blocks will be stored.
n The number of data blocks to be transferred.

BMOV, BMOVP

. BMOV(P) transfer n  blocks of word data, starting from word device § to word device

D.

*  Transferring word data blocks can be operated even in case of an overlap between word
devices designated by § and D.

e  Qverlap can happen when number of transferred word data blocks are larger than the
distance between word devices assigned to S and D.

. 16-bit data can be assignedto § and D.

. If n exceeds the range of 1 ~ 32767, the instruction is not executed.

b15 b14| | b1 | bo
s 220 (INT)
S+ -6754 (INT)
5+2 -6754 (INT)
: n
S+(n-2) -615 (INT)
S+(n-1) 751 (INT)
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:> D+(n-2)

b15 | b'|4| | b1 | alo]
D 220 (INT)
D+1 -6754 (INT)
D+2 -6754 (INT) )
615 (INT)
D+(n-1) 751 (INT)
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Execution o £
Condition Operation
Command _ Off |
BMOV
Every scan | Every scan
BMOVP ’_‘
(Pulse) «> -
1 Scan 1 Scan

o]o]--1ifeyl Error Flag (F110)
rror

I

F110 turns ON for 1 scan when the device specified by @D exceeds the range of the device D.
(Range of device D depends on CPU type)

Program BMOV

Example

When operation command X00 is ON, BMOV instruction is executed. The instruction transfers
4 blocks of word data starting from DO (DO ~ D3) to D20 (D20 ~ D23).

Ladder Diagram (LD)

%00
—] | [EMOY DO D20 4 |-‘
Instruction List (IL)
Instruction Device
LD X00
BMOV po | p20 | 4

*  When operation command X00 is ON, BMOQV instruction is executed. Then, 4 blocks of
word data, DO ~ D3 are transferred to D20 ~ D23.

CARD 0 1 2 3
Dooon [_191___ 222|333 444
D000 v

ooooz | 111 222 333 444
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2.7.5 FMQV, FMOVP

Supported 3 CP3A/B/P/U

PL%pSeries XPnF | CPnF | XPnE | CPnE | XPnB | PLC-S BP XPRA/IR | oaa
0 0 0 0 0 0 0 0 0

Function FMOV(P) transfer the word data assigned to device § to n devices starting from word device

D.
Valid device t Fl
Instruction ellieflelsnnds i Steps -
M| X|Y|K|L|F|T|C|S|Z|R|Q|D|@D| Constant Error | Zero | Carry
S|o0j0|l0|0O|0O|O|0O|0O]|-|0O 0|0| O (0]
FMoOv(P) [D|O| - |0|0|0O|-|0|O|-|0]|-|O|O| O - 4 o | - -
nfOlO|O[O|O|O|O|O|-|O|O|O|O| O (0]
|} { FMOV S D n H
|} { FMOVP S D n H
S Constant or head address of the device where word data to be transferred.
Head address of the device where transferred word data will be stored.
n The number of word devices where word data will be transferred.
FMOV, FMOVP

. FMOV(P) instructions copy the word data assigned to device S. Then, copied data is
transferred to n word devices starting from word device D.

. 16-bit data can be assigned to § and D.

. If n exceeds the range of 1 ~ 32767, the instruction is not executed.

b15

b14

b1

b0

220 (INT)
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b15 | b14 b1 b0
D 220 (INT) '
D+1 220 (INT)
D+2 220 (INT)
n
D+(n-2) 220 (INT)
D+(n-1) 220 (INT) |
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: On

Execution . ) ‘

Condition Operation
Command 70“
FMOV
i Everyscan - Every scan
FMOVP
(Pulse)
1 Scan 1 Scan

ool \i[oill Error Flag (F110)

rror
F110 turns ON for 1 scan when the device specified by @D exceeds the range of the device D.

(Range of device D depends on CPU type)

Program
Example FMOV

II

When operation command X00 is ON, FMQOV instruction is executed. Then, the value of DO is
copied and transferred to 5 word devices starting from D20 (D20 ~ D24).

Ladder Diagram (LD)

%00
—] | [FMOV DO Dz0 E

Instruction List (IL)

Instruction Device
LD X00
FMOV Do | D20 5
CARD 0 1 2 3 4
Cooon 1234 1] 0 1] 1]
Coom

ooooZ - 1234 1234 1234 1234 1234
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2.7.6 WBMOV, WBMOVP

SVololelg 0B | xPnF | CPnF | XPnE | CPnE | xPnB | PLCS | BP | xPnaviRr | Con/B/PIU
PLC Series CP4A~D/U
0 0 0 0 0 0 0 0 0

Function WBMOV(P) transfer the specified bit data according to the format assigned to f/m. The
location and number of bits to be transferred are specified by #m. Specified bit data are
transferred from specified location of word device § to specified location of word device D.

. Valid device type Flag
Instruction Steps
M| X|Y|K|L|F|T[{C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
S/0|0|0|0O|O|O|O|O|-]0]-|0|0O]|O0O -
WBMOV(P)| D[ O | -|0]0|0 olo|-|o|-|ololo| - 4 ol - | -
fmO|O|O|O|O|O|O|O|-|0O|O|O|O|O (0]
{ | { wswmov s D fm H
| | { WBMOVP S D fm H
s Address of the word device to fetch data.
Head address of the word device where fetched data will be transferred.
m Format to execute WBMOV(P). The format includes the information of head address of
bit data in device S and D and number of bits to be transferred.
WBMOV, WBMOVP

«  WBMOV(P) transfer bit data according to the format assigned to 7m.

. fm includes the information of head address of bit data in word device S and word
device D.

. fm also includes the information of the number of bit data to be transferred.

*  Specified number of bit data, starting from the specified location in word device $, are
transferred to the specified location in word device D.

*  fm should be written in hexadecimal. The format of #m is as following.

-------------------------------- * Not used

I » Number of bit data to be transferred (1 ~ F)

v

Head address of transferred bit data to be stored in £2(0 ~ F)

v

Head address of bit data to be transferred from $(0 ~ F)
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b15 b0
S
ol1]olol1]1]o][1]o]o]1]ofo]1]0]n
l——p Whenfm=H1203,
3 bits starting from bit 1 of device §
are specified.
b15 4 bo
D
ololofo]ofolofofo]ofo]Jol1]o]o]0

When fm = H1203,
3 bits starting from bit 2 of device D
are specified.

*  When the least significant digit in fm is 0, the instruction is not executed.

e Overlap can happen when number of transferred bit data are larger than the distance
between word devices designated by S and D.

Execution Operation ‘ i
Condition [ off
WBMOV
i Every scan i Every scan
WBMOVP
(Pulse) «—> -
1 Scan 1 Scan

o]ol=I-lifel Error Flag (F110)
Error |
F110 turns ON for 1 scan when the device specified by @D exceeds the range of the device D.

(Range of device D depends on CPU type)
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Heelclyl \WBMOV

Example
When operation command X00 is ON, WBMOQV instruction is executed. Then, bit addresses of
source device M0O and destination device M 10 are specified. As H0206 is assigned to fm, 6

bits starting from bit 0 of word device M0O are transferred to the bit 2 of word device M10. It
means that bit data MO0 ~ M5 are transferred to M12 ~ M17.

Ladder Diagram (LD)
wan

— | [ WEMOY MO0 10 HO206 |-{

Instruction List (IL)
Instruction Device

LD X00
WBMOV | Moo | M10 | H0206

CARD | F| E|D|C|B|A| 9| 8|7 |6|5]|4|3)] 2 0
kOOO [0 /0 /0 /00 0 0 0 0 0 0 0
MOOT 'O /0 0 0 0 0 0 0 0 0 1
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2.7.7 BITMQV, BITMOVP

Moo el | XPnF | CPnF | XPnE | CPnE | XPnB | PLC-S | XPIAR | BP Cc:PPZ/X?/D%J
PLC Series 0 0 0 0 0 0 0 0 0
Function BITMOV(P) instructions transfer bits from a device to another device.
Instructi Valid device type St Flag
nstruction P T Ty [k L[ F[T[c[s[z[r]|Q]D |@D|constant|>* P> [Error | zero [Carry
$S|0|]0|0|0O|0O|O] - I -
BTMov(P)| oo -[oo]o - 4 1o - | -
nlolofolololololol-ToJolololo]l o
| | { BITMOV s D n H
. { BITMOVP s D n H
S Address of bit device where the bit data to be transferred is stored.
D Address of bit device where the transferred bit data will be stored.
n The number of bits to transfer from device assigned to § to device assigned to D. (n
<16)

BITMOV, BITMOVP

e BITMOV(P) specifies the number of bits (n7) to be transferred. The number of bits starts
from the head address of bit device which is assigned to S.

«  After the execution, specified bits are copied to the bit device starting from the bit
address assigned to D.

. Bit data transfer can be operated even in case of an overlap between bit devices assigned
to S andD.

. Overlap can happen when number of transferred bits are larger than the distance
between bit devices assigned to S and D.

When

n=3
When | P15 [ b14 [ b13 | - [ ba | b3 | b2 | b1 | bO
5=2 ool o] 1o 1 1 0| o
When | b15 [ 014 [ b13 | = | b4 | b3 | b2 | b1 | bO
D=131 o | 1 10~ ololo] o] o
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On

Execution Ooerat . £
" peration
Condition s Off | |
BITMOV
Every scan Every scan
BITMOVP
-+ -+
1 5¢can 1 5can

ool r=11fe}y] Error Flag (F110)
Error F110 turns ON for 1 scan when the address of device assigned to @D exceeds the range of

device D. (Range of device D depends on CPU type)

Program BITMOV/BITMOVP

Example

This program transfers 4 bits starting from M1D (M1D - M20) to M23 (M23 - M26) when
MOO is turned ON.

Ladder Diagram (LD)

00
I I BITMOY 1D 23 4

Instruction List (IL)

Instruction Device
LD MO0
BITMOV | M1D \ M23 \ 4

The program operates as following:
. Set M1D, M1E and M20. Leave M1F as “0”. When the program executes, these 4 bits are

transferred.

. M1D is copied to M23. M1E is copied to M24. M1F is copied to M25. M20 is copied to
M26.

CARD | F| E|D|C|B| A|9|&|7|6|5|4|3|2|1|0

MOOD 0 (0 0 0 00 0 0000 0000 pBEN
MnmnEnnnnnnnnnnnnn

Mooz TG00 0 0 0 0 o0 o[ o EREnje—{iN
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2.7.8 XCH, XCHP, DXCH, DXCHP

Supported XPnE | CPnF | XPnE | CPnE | XPnB | PLC-S BP | XPnA/IR CcPPZAA/?/DP/ﬁJ
PLC Series

0] 0] 0 0 0 o) o) o] 0

Function XCH(P) instructions exchange word data between word device D7 and word device D2.

DXCH(P) instructions exchange double word data between double word device D7 and
double word device D2.

. Valid device type Flag
Instruction Steps
M| X|Y|K|L|F|T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
XCH(P) | p71|O|-|0O|0O|0O|-]0|0O|-|O|0O|0O|O|O - 3 o i i
DXCH(P)| p2|0O|-|0|0O|O|-|O|O|-|]0O|0O|0O|O|O -
— | | XCH/DXCH D1 D2 F
| | { XCHP/DXCHP D1 D2 b
D1 Head address of word/double word device where data to be exchanged is stored.
D2 Head address of word/double word device where data to be exchanged is stored.
XCH, XCHP

XCH(P) instructions exchange word data between word device D7 and word device D2.

. 16-bit data is exchanged.

D7 Dz
b15 b0 b15 ()
ol1lolol1]1]ol1]o]o]1]ol1]o]0]1 11111 Jol1]o1[1lol1]1]1]1]0
D7 D2
b15 bo b15 b
11111 Jol1 o110t 11 ]1]0 o[1]olol1]1]ol1]ofo]1]o]1]o]0]1

Total Solution for Industrial Automation



160

CH2 Application Instructions

DXCH, DXCHP

. DXCH(P) instructions exchange double word data between double word device D7 and
double word device D2.

e 32-bit data is exchanged.
D1+, D7

b31 b16

b15 b0

o[1]olol1]1]o]1

olol1]ol1]o]o]1

D1+1, D7

b31 b16

b15 b0

1[1[1]1]1]o]1]0

111701 [1]1]1]0

Execution
Condition Operation

Operation
Error

Total Solution for Industrial Automation

Dz2+1, D2
b31 b16| b15 b0
1l folifol 1ol ]1]1]1]0
Dz2+1, D2
b31 : b16| b15 b0

ohlo[0|.1l1|ol1

olol1]o]1]o]o]1

On

A r Y
Command Off
XCH/DXCH

| Everyscan | Every scan

XCHP/DXCHP ‘

(Pulse) <« P

1 Scan 1 Scan

/L\. Using pulse contact as execution condition of XCH/DXCH instruction or using

XCHP/DXCHP instruction is recommended.

Error flag (F110)

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)
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Program
Example

XCHP

When operation command MOO is ON, XCHP instruction is executed. The word data assigned
to word device DO and D10 are exchanged once.

Ladder Diagram (LD)

b0
—] | [#CcHP DO D10 |—{
Instruction List (IL)
Instruction Device
LD MO0
XCHP Do | D10

e Thevalue assigned to DO is “-3215”. The value assigned to D10 is “2232”.
k400 -3215 +2252
I [“CHP DO D10

e When MO0O turns ON, XCHP instruction is executed. Then, the value of DO, “-3215” and
the value of D10, “2232” are exchaged once.

k400 +2232 -3215
| [“CHF DO D10

Total Solution for Industrial Automation
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2.7.9 BXCH, BXCHP

SUslwlelg ol | xPnF | CPnF | XPnE | CPaE | XPnB | PLCS | BP | XPaIR | Garpls
PLC Series
0 0 0 0 0 0 0 0 0

BXCH(P) instructions exchange n blocks of word data between word device S and word

device D.
Valid device t; Fl
Instruction ellefelsas i Steps -
M[{X|[Y|K|L|F[T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
s|{of(-(0|0]|0O O|0|-|0|0O|0O|0O|0O -
BXCH(PP) [p|O| -|0|0O|0O O|0|-|0|0O|0O|0O|O - 4 ) - -
nl0|0|0|0|O0|O|0O|0O|-|0O|0O|0O|O|0O 0
— | | BXCH s D n H
| | { BXCHP s D n H
S Head address of word devices where data to be exchanged is stored.
Head address of word devices where data to be exchanged is stored.
n The number of word data blocks to exchange.

BXCH, BXCHP

. BXCH(P) instructions exchange n word data blocks.

e Data from word device S to S+(n-1) and from word device D to D+(n-1) are
exchanged.

. 16-bit data is assigned to each word device.

b15 | b14 | | b1 | b0 b15 ‘ b14 ‘ ‘ b1 [ b0

5 125 (INT) T D 110 (INT) T

: n n

S+(n-1) 1235 (INT) l D+{n-1) 125 (INT) l
b15 | b14 | | b1 | b0 b15 ‘ b14 ‘ ‘ b1 ‘ b0

Y 110 (INT) T D 125 (INT) T

i n n

5+(n-1) 125 (INT) l D+(n-1) 1235 (INT) l
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Execution on .
Condition [T,
Command Off
BXCH
i Every scan i Everyscan
BXCHP
(Pulse) «> <>
1 Scan 1 Scan

A Using pulse contact as execution condition of BXCH instruction or using BXCHP
instruction is recommended.

o]o]--1ifesl Error Flag (F110)

Error
F110 turns ON for 1 scan when the device specified by @D exceeds the range of the device D.

(Range of device D depends on CPU type)

Example

When operation command MOO is ON, BXCHP instruction is executed. The 3 word data blocks
starting from word device DO (DO, D1, D2) are exchanged for 3 word data blocks starting
from word device D20 (D20, D21, D22) once.

Ladder Diagram (LD)

b00
—] | [EXCHP DO Dz 3 |-{
Instruction List (IL)
Instruction Device
LD MO0
BXCHP po | b0 | 3

e The value assigned to DO is “321”, D1 is “1251”, D2 is “2322”.
¢ The value assigned to D20 is “11164”, D21 is “1346”, D22 is “685”.

mo0 +321 +11164
I [EXCHP DO D20 3

*  When MOO turns ON, BXCHP instruction is executed. Then, the value of 3 word data
blocks starting from DO (DO, D1, D2) and 3 word data blocks starting from D20 (D20,
D21, D22) are exchanged once.

k400 1116 +321
| [EXCHF DO 0Z0 3 )—{
CARD | 0 1 2 CARD 0 1 2
Coooo 321 1281 232 oooog 11164 1346 k5
Donm 1 0 0 |:> 0nom 0 0 0
ooz 11164 1346 GEE ooooz 321 12561 2322
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2.7.10 SWAP, SWAPP

Supported XPnF | CPnF | XPnE | CPnE | XPnB | PLC-S BP xPna/iR | CP3A/B/PIU
PLC Series CPAA~D/U

0] 0] 0 0 0 o) o) o] 0

Function SWAP(P) instructions exchange upper byte of word device D with lower byte of word device
D and the result is stored in word device D.

. Valid device type Flag
Instruction Steps
X|Y|K|L|F|T|C|[S|Z]|R|[Q|D |@D|Constant Error | Zero | Carry
SWAP(P)|DOOOOOOOO-OOOOO 0 3 ) - -
| | [swap p H

— | [ swapp 0 H

Head address of word device where upper byte and lower byte are exchanged and the
result is stored.

SWAP, SWAPP

*  SWAP(P) instructions exchange upper byte of word device D with lower byte of word
device D.

e The exchange result is stored in word device D.

D b15 b8| b7 b0
o[1]oJol1T1To]1 oo 1To]1]0 o]

1
h b15 bS| b7 bO
olol1]ol1]o]ol1]ol1]olo]1]1]0]1

Execution AOH .
Condition [EeYSset. ‘

Command Off
SWAP
| Every scan Every scan
SWAPP
(Pulse) > «»
1 Scan 1 Scan

& Using pulse contact as execution condition of SWAP instruction or using SWAPP
instruction is recommended.
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Operation
Error

Program
Example

Error Flag (F110)

F110 turns ON for 1 scan when the device specified by @D exceeds the range of the device D.
(Range of device D depends on CPU type)

SWAPP

When operation command MOO is ON, SWAPP instruction is executed. The upper byte of M10
(M18 ~ M1F) and the lower byte of M10 (M10 ~ M17) are exchanged. Then, exchange result
is stored in word device M10.

Ladder Diagram (LD)

40D
— | [SWaPP M1 |-‘
Instruction List (IL)

Instruction Device

LD MO0

SWAPP M10

e The value assigned to M10 is “255”.

hO0 +255
I [SWarP M

*  When MOO is turned ON, SWAPP instruction is executed. Upper byte of M10 (M18 ~
M1F) and lower byte of M10 (M10 ~ M17) are exchanged. Then, the exchange result is
stored in M10.

bAO0 -256
| [SWEFP  MID )—{
CARD | F| E|D|C|B|A|9|8|T7|6| 5|4 3]|2|1]|0
MOOT 00 0 0 0 O I M
2 Ss
CARD | F| E|D|C|B|A|9| 8|7 |6|5|4|3|2[1]0

vioo [ NN A o o 0% % 1 0
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2.8 Data Table Instructions

2.8.1 FIFW, FIFWP

Supported XP CP3A/B/P/U
- nF CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R =
PLC Series CPAA~D/U
0 0 0O 0 0O 0 0 O 0
Function FIFW(P) instructions write data to the data table.
Valid Device Type Flag
Instruction Steps
X|Y| K|L|F|[T|C|S|Z|R|Q|D |@D|Constant Error | Zero |Carry
DEV|O|O|O|0|0O|0O|0O Ol0(0|0O|0 0
FIFW(P) 30| - | -
TBL| - |-|-1-|-|-1- O|l0(0|0O|0
| | [Frw Dy 7B K
| | [Frwe Dev 18U}
DEV Address of word device where data to be written into the table is stored.
TBL Head address of word device where the table is located.
FIFW, FIFWP

. FIFW (P) instructions write the data stored in word device assigned to DEV into data
table starting from the word device assigned to 7BL. The data is stored in sequence
starting from 7BL +1.

. In device 7BL, the number of data blocks in the table is stored.

b15‘b14‘ | b1 ‘ b0
18I n 78I
7BL +1 6754 7Bl +1
7Bl +2 6754 1Bl +2
H n I::> H
TBL +(n-1) 615 TBL +(n-1)
TBL+n 751 1B/ +n
TBL+(n+1)
b15‘b14| ‘ b1 ‘ bo
DFV -11325
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Execution
Condition

Operation
Error

Program
Example

On
. 4 A
Operation
Command Off
FIFW .
- —>
Every scan i Everyscan
FIFWP
(Pulse) <« >
1 Scan 1 Scan

Error flag (F110)

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

F110 turns ON for 1 scan when the data table exceeds the range of corresponding device.

FIFWP

When X00 turns ON, FIFWP instruction writes the data stored in DO into the data table starting
from D10. On the first execution of FIFWP instruction, the data is written into D11. On the
second execution, the data is written into D12. Every time the data is added to the table, the
value stored in D10 increases by 1.

Ladder Diagram (LD)

%00
— | [FIFWF DO D10 |-{
Instruction List (IL)

Instruction Device

LD X00

FIFWP Do | D10

. Data “90” is assigned to word device DO.

%00 +30 +0
I [FIFWFE DO Dio

*  When X00 turns ON, “90” is written to the device D11. In D10, the number of data blocks
(= 1) is stored.

%00 +90 +1
| [FF#F DO (5],

CARD 0
oooon 410 1
ooom 1 g0
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2.8.2 FIFR, FIFRP

Supported XPnF | CPnF | XPnE | CPnE | XPnB | PLC-S BP XPnA/1R CCPPZAA@/D%J
PLC Series
0 0 O 0 O 0 0 0} 0
Function FIFR(P) instructions read the oldest data from the data table.
Valid Device Type Flag
Instruction Steps
X|Y/ K|L|F|[T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
DEV|O|O |0 0|0]|0 Ol0(0|0|0 0
FIFR(P) 3 (0] -
TBL S R Ol0(0|0|0
| | [FFrR DFv 781
| | [FrrRr DEV 781 }
DEV Address of word device where data read from the table will be stored.
TBL Head address of word device where the table is located.
FIFR, FIFRP

. FIFR(P) instructions read the oldest data stored in data table starting from the word
device assigned to 7BL. The data read from the 7BL +1 is stored in the word device
assigned to DEV.

e After the execution of FIFR(P), the following data blocks shift 1 word in the direction of
the least significant device. Then, the value stored in 7BL decreases by 1.

b15‘b14‘ ‘ b1 | ko
1BL n
b B+ 6754
TBL+2 1696
n ; H
TBL+(n-1) 615
TBL+n 751
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E> TBL +1

TBL+2

TBI +(n-1)
TBL+n

DEV

b15‘b‘|4] ‘ b1 ‘ bo
n-1
1696
-285
n
751
0
b15‘b14[ | b1 | bo
6754
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Execution
Condition

Operation
Error

Program
Example

On
. 4 A
Operation
Command Off
FIFR | !
Every scan i Everyscan
FIFRP
(Pulse) > -«
1 Scan 1 Scan

Error flag (F110)

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

F110 turns ON for 1 scan when the data table exceeds the range of corresponding device.

F110 turns ON for 1 scan when there is no data in the data table (When value stored in 7BL is
“0”).

FIFRP

When X00 turns ON, FIFRP instruction reads the oldest data (D11) in the data table starting
from D10. The oldest data (D11) read from the table is stored in D20. Then, the following data
blocks are shifted 1 word in the direction of the least significant and the value stored in D10
decreases by 1.

Ladder Diagram (LD)

%00
—] | [FFRF D20 00 |-‘
Instruction List (IL)

Instruction Device

LD X00

FIFRP D20 | D10

e There are 9 data blocks stored in the data table D10 and the oldest data is “90”.

X100 +0 +3
I [FIFRF DZ0 Dio

CARD 2 3 4 ) 6 7 8 g

] 1
D0oa o[ a0 90 123 464 90 96 40 2 a0
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*  When X00 turns ON, FIFRP instruction is executed. Then, the oldest data “90” is stored in
D20. The following data blocks (D12~D19) are shifted 1 word in the direction of the least
significant device. Then, the value stored in D10 decreases by 1.

00 +80 +B

| [FIFRF D20 D10
CARD 0 1 2 3 4 ] 6 T 2 g
Doom A 0 123 -4kd4 l] 9k 0 Z i | I
Doooz g 0 1 0 1 1 0 1 0 0
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2.8.3 FPOP, FPOPP

Vsl | XPnF | CPoF | XPnE | CPnE | XPnB | PLCS BP | xpnasir | CP3A/B/PU
. CP4A~D/U
PLC Series
(0] (0] (0] (0] (0] (6] (6] (0] (0]
Function FPOP(P) instructions read the latest data from the data table.
Valid Device Type Flag
Instruction Steps
X|Y/ K|L|F|[T|C|S|Z|R|Q|D |@D|Constant Error | Zero |Carry
DEV{O|O|O 0|00 O|0|0|0O]|O0 (0]
FPOP(P) 300 - | -
TBL - -|-1|-|-1|-]|- O|0|0|0O]|O0
| | [FPoP DEv I K
| | {FPOPP  DEV  TBLH
DEV Address of word device where data read from the table will be stored.
TBL Head address of word device where the table is located.

FPOP, FPOPP

FPOP(P) instructions read the latest data stored in data table starting from the word

device assigned to 7BL. The latest data read from the data table is stored in the word
device assigned to DEV.

In device assigned to 7BL, the number of data blocks in the table is stored.

read by the FPOP(P) instruction. Then, the value stored in 78L decreases by 1.

b15 ‘ b14 ‘ | b1 ‘ b0 b15 ‘ h14 ‘ | b1 ‘ b0
1BL n 8/ n-1
TBL +1 6754 TBL +1 6754
TBL +2 6754 ::> TBL +2 6754 »
H n H
TBL+(n-1) -615 7BL +(n-1) 615
TBL +n 751 TBL+n 0
b15 ‘ b14 | ‘ b1 ‘ b0
DEV 751

After the execution of FPOP(P) instruction, “0” is stored in the device where the data is
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Execution On
Condltlon Opera‘tion ’ 4
Command Off
FPOP . !
B L -—>
Every scan Every scan
FPOPP
(Pulse) -« >
1 Scan 1 Scan

O]o]I-1i[esM Error flag (F110)
Error _ N
F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of

device D. (Range of device D depends on CPU type)

F110 turns ON for 1 scan when the data table exceeds the range of corresponding device.

F110 turns ON for 1 scan when there is no data in the data table (When value stored in 7BL

“‘07).

Program [Seldy
Example

When X00 turns ON, FPOP instruction reads the latest data in the data table starting from
D10. The latest data read from the table is stored in D20. Then, “0” is stored in the device

(D19) where latest data was read by the instruction.

Ladder Diagram (LD)

%00

— |

Instruction List (IL)

Instruction Device
LD X00
FPOPP D20 | D10

[FFOFP

Dz0

D10 )—{

e There are 9 data blocks stored in the data table D10 and the latest data is “6635”.

«00
|
I

CARD 0
oano
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2
123

2
-464

30

96

+0 +3
i FFOPF  DZ0O Do )—{
6 Fi 2 g
90 2 5]
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*  When X00 turns ON, FPOPP instruction is executed. Then, the latest data “6635” is stored
in D20. “0” is stored in the table where the latest data existed. Then, the value stored in

D10 decreases by 1.

i +BE35 +3

| [FFOPP D20 Di0
CARD 0 2 3 4 3 6 I i =
oonoi 8 90 123 464 80 9 90 7 Ellillj
pooo? [ 6635 I I I 0 I I I 0 0
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2.8.4 FINS, FINSP

Supported CP3A/B/P/U
. XPnF CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R
PLC Series CP4A~D/U
(0] (0] (0] (0] (0] (6] (0] (6] (0]
Function FINS(P) instructions insert data into the data table.
Valid Device Type Flag
Instruction Steps
X|Y/ K|L|F|[T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
DEV|O|O|O|O|O|O|O|0O]-]0]0|0O|0O]|O0O (0]
FNS(P) | 7BL| - | -|-|-|-|-|-]-]-]o]o|o]o|o] - 4 o] - | -
n |[O/0O|O0|J]O0O|O|O|0O|0O|-]0]0O|0O|0O]|O0 (0]
— | | FINS DEV TBL n H
| | { FINSP DEV TBL n H
DEV Address of word device where data to be inserted into the table is stored.
TBL Head address of word device where the table is located.
n Location in the table where the data will be inserted. (7 =21)
FINS, FINSP

. FINS(P) instructions insert the data stored in word device assigned to DEV into the word
device 7TBL+ n, TBL+ n is located in the data table starting from word device 75L.

b15 l b14l l b1 l b0 b15 ‘ b14 | ‘ b1 ‘ b0
TBL % TBL 2+
TBL+1 6754 TBL +1 6754
TBL+2 6754 :> TBL +2 6754
TBL+(n-1) 615 % TBL+(n-1) -615
TBL+n 751 TBL+n -11325 =t
i L +(n+1) 751
TBL +x 325 H H
TBL +x -9971
TBL+(x+1) 325
b15 ‘ b14| | b1 | b0
DEV -11325

*  After the execution of FINS(P), the existing data blocks shift 1 word in the direction of the

most significant device. Then, the value stored in 7BL

increases by 1.

*  When there is no data in the data table (When value assigned to 7BL
execution of FINS(P) instruction, the instruction can only insert data into the first place

(n=
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Execution On
oy y
Condition [ECHNStE 4
Command Off
FINS .
B L —  »
Every scan Every scan
FINSP
(Pulse) -« >
1 Scan 1 Scan

O]o]I-1i[esM Error flag (F110)
Error . "
F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of

device D. (Range of device D depends on CPU type)
F110 turns ON for 1 scan when the data table exceeds the range of corresponding device.

F110 turns ON for 1 scan when there is no data in the data table (When value stored in 7BL is
“0”).

Program ESINIS=
Example
When X00 turns ON, FINSP instruction insert the data stored in D20 into the 3rd device of data

table which starts from D10. Then, the existing data blocks are shifted 1 word in the direction
of the most significant and the value stored in D10 increases by 1.

Ladder Diagram (LD)

%00
— | [FINSF Dzi D10 3 |-‘
Instruction List (IL)
Instruction Device
LD X00
FNSP | D20 | p1o | 3

e There are 8 data blocks stored in the data table D10 and the data “-3214” will be inserted
into 3rd device of the data table (D13).

x00 -3214 +B
I [FNSF D20 D10 3

CARD 0 1 2 3 4 3 6 7 2 "
00001 8 a0 123 464 a0 9 90 2 a0 0
Dooo2 [ 3214 0 ) 0 0 0 0 0 0 0
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e When X00 turns ON, FINSP instruction is executed. Then, the data “-3214” is inserted into
3rd device located in the data table (D13). The existing data blocks (D13~D18) are
shifted 1 word in the direction of the most significant device. Then, the value stored in
D10 increases by 1.

X000 -3214 +9

|| [FNSF D20 Di0 3
CARD 0 1 2 3 4 3 6 Fi 2 g
D000 g g0 124 -3214  -464 g0 95 90 2 g7
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2.8.5 FDEL, FDELP

NVeJefelgile XPnF | CPnF | XPnE | CPnE | XPnB | PLC-S BP xpna/iR | CP3A/BPU
PLC Series CP4A~D/U

(0] (0] (0] (0] (0] (0] (0] (0] (0]
Function FDEL(P) instructions delete data from the data table.
Valid Device Type Flag
Instruction Steps
X|Y K|L|F|[T|C|S|Z|R|Q|D |@D|Constant Error | Zero |Carry
DEV{O|O|O|O|O|O|O|O]|-]0|O0|0O|0O]|O0O (6]
FOELP) | 78L| - |- |-|-|-|-|-]|-|-|o|o|lo|o|o| - 4 10| - | -
n |[OlO0O|O0|]O0O|O|O|O|0O|-]0]|0O|0O|0O]|O0 (6]
— | i FDEL DEV TBL n H
| | { FDELP DEV TBL n H

DEV Address of word device where data deleted from the table will be stored.

TBL Head address of word device where the table is located.

n Location in the table where the data will be deleted. (7 21)

FDEL, FDELP

. FDEL(P) instructions delete the data from the word device 7BL+ n. TBL+ n is located in
the data table starting from word device 7BL. Deleted data is stored in word device
assigned to DEV.

»  After the execution of FDEL(P), the existing data blocks shift 1 word in the direction of
the least significant device. Then, the value stored in 7BL decreases by 1.

*  The range of value assigned to nn is as following:
1 < Value assignedto n =< (Value assigned to 7BL )+1

b15 ‘ b14 ‘ ‘ b1 ‘ 18] b15 J b'l4‘ ‘ b1 ‘ bO
TBL ® TBL %1
St m 6754 ED TBL +1 6754
TBL+2 1696 TBL+2 1696

«  TBL+(n-1) 615 TBL+(n-1) -615 w1

IBL+n 751 1Bl +n 7391
TBI +x 3218 TBL+(x-1) 3218
TBI +x 0

k15 ‘ b14[ | b1 | [sl4]
DEV 751
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Execution
Condition

Operation
Error

Program
Example

Total Solution for Industrial Automation

On
i
Operation 1
Command Off
FDEL | J
i Everyscan Every scan
FDELP
(Pulse) P >
1 Scan 1 Scan

Error flag (F110)

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

F110 turns ON for 1 scan when the data table exceeds the range of corresponding device.

F110 turns ON for 1 scan when there is no data in the data table (When value stored in 7BL is
(‘On).

FDELP

When X00 turns ON, FDELP instruction delete the data stored in the 3rd device of data table
which starts from D10. Then, the existing data blocks are shifted 1 word in the direction of the
least significant and the value stored in D10 decreases by 1. Deleted data is stored in D20.

Ladder Diagram (LD)

%00
— | [FDELF D20 D10 3 |-‘
Instruction List (IL)
Instruction Device

LD X00

FDELP D20 | D10 | 3

e There are 9 data blocks stored in the data table D10. The data stored in 3rd device of the
data table (D13, “3214”) will be deleted.

X100 +0 +
I [FDELF  DZ0 D10 3

CARD 0 1 2 3 4 5 6 7 8 g
Dooai 9 80 123 3214 964 a0 96 a0 Z 80

. When X00 turns ON, FDELP instruction is executed. Then, the data “-3214” which is stored
in 3rd device located in the data table (D13) is deleted. The following data blocks
(D14~D19) are shifted 1 word in the direction of the least significant device. Then, the
value stored in D10 decreases by 1.




PLC Instructions 179

. Deleted data “-3214” is stored in D20.

%00 -3214 +8

| [FDELF D20 010 3
CARD 0 1 2 3 4 ) 6 7 8 g
DO001 5 890 123 464 80 96 90 ED i

oooog | -3214 0 1 0 0 1 0 1 0 0
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2.9 Logical Operation Instructions
2.9.1 WAND, WANDP, DAND, DANDP

Supported
PLC Series

Total Solution for Industrial Automation

; CP3A/B/P/U
XPnF | CPnF | XPnE | CPnE | XPnB | PLCS BP | XPRAVIR | a0
0 0 0 0 0 0 0 ° °

WAND(P) instructions perform logical AND operation between word device S7 and word
device S2.

DAND(P) instructions perform logical AND operation between double word device S7 and
double word device S2.

The result is stored in word/double word device D.

Valid device type Flag

Instruction Steps Zero
MIX[Y|K|L|[F|T|C|S|[Z]|R|Q|D |@D|Constant Error [(OLD) | Carry

(CP)

5$710{0|0|0|0|O|O0|0O|-]|0|0|0O|0O]|0O o]
s2/0|0|0|0|0|O|O0|0O|-]|O0|0O|0O|0O]|0O o] 4 O | O~ -
p|O|-|0|O0|0O]|-|0]O0|-]0]|0|O|0O]|O -

WAND(P)
DAND(P)

—] | i WAND/DAND s1 52 D H
| | { WANDP/DANDP  S7 52 p K
57 Constant or head address of word/double word device where data for logical AND
operation is stored.
5 Constant or head address of word/double word device where data for logical AND
operation is stored.
D Head address of word/double word device where operation result will be stored.

* Zero flag turns ON only when WAND(P) instruction is operated in CP3A/B/P/U and CP4A~D/U.

WAND, WANDP

*  WAND(P) instructions perform logical AND operation between word device §7 and
word device S2.

e Logical AND operation is performed between 16-bit data assigned to §7 and 16-bit data
assigned to 52

. Logical AND operation is conducted on each bit of device §7 and S2.

. If corresponding bits in device §7 and 52 are set, corresponding bits in device D are
set. In another case, bits in device D are not set.
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b15 b0
ojofojofiJofofrfofofr]ojojofo]t

AND

57

b15 b0

of1fol1fiftfofrjofoft]i]r]ofo]

b15 b0

D ofofJofo1Jofof1]ofo]1]olo]olo]1

52

DAND, DANDP

. DAND(P) instructions perform logical AND operation between double word device 57
and double word device S2.

e Logical AND operation is performed between 32-bit data assigned to 57 and 32-bit data
assigned to S2.

. Logical AND operation is conducted on each bit of device §7 and 52.

. If corresponding bits in device §7 and 52 are set, corresponding bits in device D are
set. In another case, bits in device D are not set.

b31 - b16|b15 b0
ST+1, ST [ — i —
' of1]o| - J1lololo}1lo] - [1]o]
AND
b31 - b16|b15 b0
S22 O — NNaDnENRE

|

b31 b16(b15 b0

D+1D BtoT — TioTolol ol = [0l
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Execution ‘On
Condition Operation '
Command Off
WAND/DAND
| Every scan Every scan
WANDP/DANDP ‘
(Pulse) <« -«
1 Scan 1 Scan

O]olI-1lolal Error flag (F110)
Error , »
F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of

device D. (Range of device D depends on CPU type)

Zero flag (F111)

F111 turns ON for 1 scan when the operation result is “0”.
(WAND(P) instruction operated in CP3A/B/P/U and CP4A~D/U only)

Program
WAt

When operation command X00 is ON, WAND instruction is executed. The word data assigned
to word device MO0 (M0O ~ MOF) and M10 (M10 ~ M1F) conduct logical AND operation and
the result is stored in M20 (M20 ~ M2F).

Ladder Diagram (LD)

%00
— | [WaND MO0 10 20

Instruction List (IL)

Instruction Device
LD X00
WAND MO0 | M10 M20
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. The value assigned to M0O (MO0 ~ MOF) is “-18964” (= 1011 0101 1110 1100). The
value assigned to M10 (M10 ~ M1F) is “24747” (= 0110 0000 1010 1011).

«00 -155964 +24747 +0
| ['WAND MO0 k10 k20

¢« When X00 turns ON, WAND instruction is executed. Then, the logical AND operation is
conducted on MO0 (M0OO ~ MOF) and M10 (M10 ~ M1F). The result is stored in M20

(M20 ~ M2F).
X00 -185964 +24747 +8360
|| [WEND MO0 hAT0 MZ0
cARD | Fl| E|D|cC|B|A|9|8][7]|6|5]4]3]2 0
rMOO0 0 0 0 0 00
MO0T |0 000 00 0 0 0
MODZ [0 O 0o 0 00 0 0 00 0
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2.9.2 WOR, WORP, DOR, DORP

Supported XPnF CPnF | XPnE | CPnE | XPnB | PLCS BP XPnA/1R CCPPZAA/f/DP/ﬁ’
PLC Series
0 0 0 0 0 o)

o) o] 0

Function WOR(P) instructions perform logical OR operation between word device S7 and word device
52.
DOR(P) instructions perform logical OR operation between double word device S7 and
double word device S2.
The result is stored in word/double word device D.

. Valid device type Flag
Instruction Steps
M[{X|[Y|K|L|F[T|C|S|Z|R|Q|D |@D|Constant Error | Zero |Carry
s7{oloflofjo|lOo|0O|0O|O]|-|0O|O|O|O|O 0
WOR(P)
DOR(P)SzoOOOOOOO-OOOOO 0 4 ) - -
plOl-]10[0|0O O|0|-|0|0O|0O|O|0O -
{ | wor/mDoR s7 52 p K
| | { WORP/DORP s7 52 0 H
57 Constant or head address of word/double word device where data for logical OR
operation is stored.
5 Constant or head address of word/double word device where data for logical OR
operation is stored.
D Head address of word/double word device where operation result will be stored.
WOR, WORP

*  WORC(P) instructions perform logical OR operation between word device §7 and word
device S2.

. Logical OR operation is performed between 16-bit data assigned to S§7 and 16-bit data
assigned to S2.

. Logical OR operation is conducted on each bit of device §7 and S2.

. If one of bits in device §7 and $2 s set, corresponding bit in device D is set. In
another case, bits in device D are not set.

b15 b0

57 ofof1]o]1Jofofofofo]1Jololo]o]o

o b15 b0
oftJopt i 1jofi]ofolt 1 1]olo]!
n b15 b0
of1[1]1[1]1]ol1lolol1]1]1]o]o]1
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Execution
Condition

Operation
rror

I

DOR, DORP

. DOR(P) instructions perform logical OR operation between double word device §7 and
double word device $2.

e Logical OR operation is performed between 32-bit data assigned to §7 and 32-bit data
assigned to S2.

. Logical OR operation is conducted on each bit of device §7 and 52.

. If one of bits in device S7 and S2 s set, corresponding bit in device D is set. In
another case, bits in device D are not set.

b31 b16|b15 b0
ST+1, 57 o ——

ol1lo| - [oJofolo]l1]o] -- [o]o]o

b31 b16|b15 b0

AAVEYAT rNEl BN KR El K R ERED IEE EAERE

b31 b16|b15 b0

+

D+, D of1[1] - 1ltJols]a[1] - Lalals

On
, A

Operation

Command Off

WOR/DOR
D — P —
Every scan Every scan

WORP/DORP m

(Pulse) «> <«

1 Scan 1 Scan

Error Flag (F110)

F110 turns ON for 1 scan when the device specified by @D exceeds the range of the device D.
(Range of device D depends on CPU type)
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Program WOR
Example

When operation command X00 is ON, WOR instruction is executed. The word data assigned
to word device M90 (M90 ~ M9F) and M100 (M100 ~ M10F) conduct logical OR operation
and the result is stored in M110 (M110 ~ M11F).

Ladder Diagram (LD)

%00
—] | [#OR ¥En] hAT00 MI110 |-{
Instruction List (IL)
Instruction Device
LD X00
WOR M90 | M100 | M110

e The value assigned to M90 (M90 ~ MO9F) is “12345” (= 0011 0000 0011 1001). The value
assigned to M100 (M100 ~ M10F) is “23456” (= 0101 1011 1010 0000).

X00 +12345 +23456 +0
I | WOR 450 k4100 M110

«  When X00 turns ON, WOR instruction is executed. Then, the logical OR operation is
conducted on M90 (M90 ~ M9F) and M100 (M100 ~ M10F). The result is stored in
M110 (M110 ~ M11F).

00 12345 +23456  +31673
L [WOR  mad MT00 MI10

CARD |65 4] 3| 2 0
k4009 oo PO 0 o B
kA1 0 0§ 0 ofo]
k4011 o ENENEN 0 o [E
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2.9.3 WXOR, WXORP, DXOR, DXORP

SVslolelg el | XPnF | CPF | XPnE | CPnE | XPnB | PLCSS BP | xPnasir | CP3AB/PIU
PLC Series CP4A~D/U

0] 0] 0 0 0 o) o) o] 0

Function WXOR(P) instructions perform logical XOR operation between word device 7 and word
device S2.
DXOR(P) instructions perform logical XOR operation between double word device §7 and
double word device S2.
The result is stored in word/double word device D.

Valid device type Flag

Instruction Steps Zero
M|X|Y|K|L|F|T|C|S|Z|R|Q|D |@D|Constant Error |(OLD)| Carry

(CP)

$7710/0|0|0|0|O|O|O|-|O|O|O|O|O o]

\l/)V;(gRR(f))_QOOOOOOOO-OOOOO 0 4 O | Ox -
p|lO|-]10|0|0O|-]0|O|-]0|0O|0O|O|O -
—] | i WXOR/DXOR s1 52 D H
| | { WXORP/DXORP s7 52 p K
57 Constant or head address of word/double word device where data for logical XOR
operation is stored.
5 Constant or head address of word/double word device where data for logical XOR
operation is stored.
D Head address of word/double word device where operation result will be stored.

* Zero flag turns ON only when WXOR(P) instruction is operated in CP3A/B/P/U and CP4A~D/U.

WXOR, WXORP

*  WXOR(P) instructions perform logical XOR operation between word device §7 and
word device S2.

. Logical XOR operation is performed between 16-bit data assigned to S7 and 16-bit data
assigned to S2.

. Logical XOR operation is conducted on each bit of device §7 and $2.

. If corresponding bits are in same status in device S7 and S2, corresponding bits in device
D are not set.

. If corresponding bits are not in same status in device §7 and $2, corresponding bits in
device D are set.
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b15 b0

57 ofoli]of1]olofofofofi]ololo]o]o
XOR

b15 b0
2

ol Joli [ [ifoft]ofoli]1]1]o]o]1
D b15 b0

ofil1l1Jolafol 1 Jofofof11]o]o]1

DXOR, DXORP

. DXOR(P) instructions perform logical XOR operation between double word device 57
and double word device S2.

. Logical XOR operation is performed between 32-bit data assigned to S7 and 32-bit data
assigned to 52.

. If corresponding bits are in same status in device S7 and 52, corresponding bits in device
D are not set.

. If corresponding bits are not in same status in device §7 and 52, corresponding bits in
device D are set.

S7+1. ST b31 - b16[b15 b0
oldof - Jofofofofido] - JoJo]o

XOR
o1 < b31 b16|b15 b0
' of1111 - Liltdola [ 1] - Lililn

b1 D b31 b16|b15 b0
' olofi] -~ piliJofifofa] -~ fafafs
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Execution 4 £

Condition Operation
Command

@]

+
(@]
]

WXOR/DXOR
| Every scan Every scan
WXORP/DXORP ‘
(Pulse) <« >
1 Scan 1 Scan

o]ol=Izlifesl Error Flag (F110)
Error

F110 turns ON for 1 scan when the device specified by @D exceeds the range of the device D.
(Range of device D depends on CPU type)

Zero flag (F111)

F111 turns ON for 1 scan when the operation result is “0”.
(WXOR(P) instruction operated in CP3A/B/P/U and CP4A~D/U only)

Program WXOR
Example
When operation command X00 is ON, WXOR instruction is executed. The word data assigned

to word device M180 (M180 ~ M18F) and M190 (M190 ~ M19F) conduct logical XOR
operation and the result is stored in M200 (M200 ~ M20F).

Ladder Diagram (LD)
%00
— | [WXOR __ M180 MTa0 MZ00

Instruction List (IL)
Instruction Device
LD X00
WXOR | M180 | M190 | M200
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*  The value assigned to M180 (M180 ~ M18F) is “12345” (= 0011 0000 0011 1001). The
value assigned to M190 (M190 ~ M19F) is “23456” (= 0101 1011 1010 0000).

<00 +12345  +Z345E 4D
I [WXOR  Mi80 K180 MZ00

e When X00 turns ON, WXOR instruction is executed. Then, the logical XOR operation is
conducted on M180 (M180 ~ M18F) and M190 (M190 ~ M19F). The result is stored in
M200 (M200 ~ M20F).

}_{XDG +12345  +23458  +27545 ’_‘
L [WXOR  MIa0 MIER MZ00
CARD | F 7|6|5|4]|3]2 0

MOTE |0 o]0 15 R

hMOT9 |0 0 0 ofo]

k020 0 0 0psEEs 0 09
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2.9.4 BKAND, BKANDP

Function

Supported
PLC Series

- CP3A/B/P/U
XPnF | CPnF | XPnE | CPnE | XPnB | PLCS BP | XPRA/IR | o
0 0 0 0 0 0 0 ° °

BKAND(P) instructions perform logical AND operation between n word data blocks starting
from word device S7 and n word data blocks starting from word device S2.
The result is stored in 7 word devices starting from word device D.

. Valid device type Flag
Instruction Steps
M[{X|Y|K|L|F|T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
s710(0|0|0O|O|O|O|O|-]0O]-]0O|O|O -
s210[0l0|0O|O|O|O|O|-]0]-]0O|0O|O 0
BKAND (P 5 (6] - -
()DO-OOO-OO-O-OOO -
n|0|0|0|0O|O|O|O|O|-|0O|O|0O|O]|O 0
{ | I BKAND s1 52 D n K
| | [ BKANDP s1 52 D n H
S7 Head address of word devices where data for logical AND operation is stored.
5 Constant or head address of word devices where data for logical AND operation is
stored.
D Head address of word devices where operation result will be stored.
n The number of word data blocks to perform logical AND operation.

BKAND, BKANDP

e BKAND(P) instructions perform logical AND operation between n word data blocks
starting from word device §7 and n word data blocks starting from word device S2.

. Logical AND operation is performed between 16-bit data assigned to S7 and 16-bit data
assigned to S2.

. Logical AND operation is conducted on each bit of device §7 and S2.

. If both bits in device S7 and S2 are set, corresponding bits in device D are set. In
another case, bits in device D are not set.

o15 | | bo b15 | 0o
57 0000 01000110 0011 52 011001010100 1011 T

ST+(n-1) 01111011 1110 0001 $2+(n-1) 0100 1001 0110 1101

"V

bis | | bo
D 0000 010001000011 |1

D+(n-1) 0100 1001 0110 0001
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Execution On
ore y
Condition  [EcHSRE. 1
Command Off
BKAND
| Every scan Every scan
BKANDP
(Pulse) <> «—>
1 Scan 1 Scan

O]olI-1lolal Error flag (F110)
Error , »
F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of

device D. (Range of device D depends on CPU type)

Program

When operation command X00 is ON, BKAND instruction is executed. Then, 3 word data
blocks starting from word device MO0 (M0OO ~ M2F) and 3 word data blocks starting from
M30 (M30 ~ M5F) conduct logical AND operation. The result is stored in 3 word devices

starting from M60 (M60 ~ M8F).

Ladder Diagram (LD)

Total Solution for Industrial Automation

%00
—] | [BKAND MO0 YEN MED 3
Instruction List (IL)
Instruction Device
LD X00
BKAND Moo | m30 | mMeo | 3
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. Each value assigned to 3 word devices starting from M0O (MO0 ~ M2F) is “-18964” (=
10110101 1110 1100), “1234” (= 0000 0100 1101 0010) and “2345” (= 0000 1001
0010 1001).

e Each value assigned to 3 word devices starting from M30 (M30 ~ M5F) is “24747" (=
0110 0000 1010 1011), “4050” (= 0000 1111 1101 0010) and “6625” (= 0001 1001
1110 0001).

A00 - 18984 +24747 +0
I [BKAND MO0 130 B0 3

«  When X00 turns ON, BKAND instruction is executed. Then, the logical AND operation is
conducted on 3 word devices starting from M00 (MO0 ~ M2F) and 3 word devices
starting from M30 (M30 ~ M5F). The result is stored in 3 word devices starting from M60

(M60 ~ M8F).
A00 18964 +24747  +B360
’—{.| [BKEND — MOD YEN MED 3 )—{
CARD|| F| E|D|C|B|A|9| 8|7 |6|5|4|3|2|1|0
UL 1 PN 1 ] B B 1] 1 B 1] 1 R
MOOT (0 0 00 0o FEMo o0 EREN O ER GO o0 BN O
tooz (0 oo 0 o o Bl o o Bl o ER o o BN
AND
CARD | F| E|D|C|B|A|9| 8|7 |6|5|4|3|2|1|0
Moos [0 BN 0 (0 o o 0o R0 BN o BB 0 EREN
Mood [0 0 0 0 ENENEREREREN 0o BB 0 0 BN O
pMoos [0 0 o0 [EBER 0 o EREREREN 0 0 (o o BN
CARD | F| E|D|C|B| A |9 |&|7|6|5|4|3|2|1|0
Moos [0 0 B0 0 0 o o EN o BN o ERo 00
Moo7 00 00 o0 EB o o0 EREN GO BB 0 o BN o
Moos [0 0 0 0 Mo o Moo ENo 0o o0 BN
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2.9.5 BKOR, BKORP

Supported XPnE | CPnF | XPnE | CPnE | XPnB | PLC-S BP | xpna/ir | CPIA/B/PAU
PLC Series CP4A~D/U
o) o) 0 0 o) o) o) o)

The result is stored in 7 word devices starting from word device D.

BKOR(P) instructions perform logical OR operation between n word data blocks starting
from word device S7 and n word data blocks starting from word device S2.

. Valid device type Flag
Instruction Steps
M[{X|Y|K|L|F|T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
s710(0|0|0O|O|O|O|O|-]0O]-]0O|O|O -
s210[0l0|0O|O|O|O|O|-]0]-]0O|0O|O 0
BKOR(P 5 (6] - -
O(>DO-OOO-OO-O-OOO -
n|0|0|0|0O|O|O|O|O|-|0O|O|0O|O]|O 0
{ | | BKOR s7 52 D n K
| | [ BkorP s7 52 D n H
S7 Head address of word devices where data for logical OR operation is stored.
5 Constant or head address of word devices where data for logical OR operation is
stored.
D Head address of word devices where operation result will be stored.
n The number of word data blocks to perform logical OR operation.

BKOR, BKORP

. BKOR(P) instructions perform logical OR operation between n word data blocks starting
from word device S7 and n word data blocks starting from word device 52.

. Logical OR operation is performed between 16-bit data assigned to S7 and 16-bit data
assigned to S2.

. Logical OR operation is conducted on each bit of device §7 and S2.

. If one of bits is set in device §7 and 52, corresponding bits in device D are set. In
another case, bits in device D are not set.

57

b15 |

| bo

00000100 01100011

2
N

$71+(n-1)

01111011 1110 0001

52+(.n-1)
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b15 |

b0

01100101 0100 1011

0100 1001 0110 1101

01100101 01101011

D+(n-1)

011110111110 1101

S—»
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Execution A £
Condition Operation

Command

@)

+
@)
=

BKCOR
| Every scan Every scan
BKORP
(Pulse) <« e
1 Scan 1 Scan

Operation Error Flag (F110)
rror

I

F110 turns ON for 1 scan when the device specified by @D exceeds the range of the device D.
(Range of device D depends on CPU type)

Program BKOR

Example

When operation command X00 is ON, BKOR instruction is executed. Then, 3 word data blocks
starting from word device M0OO (MO0 ~ M2F) and 3 word data blocks starting from M30 (M30
~ M5F) conduct logical OR operation. The result is stored in 3 word devices starting from M60
(M60 ~ MS8F).

Ladder Diagram (LD)

%00
— | [BKOR MO0 t30 tED 3 |-‘

Instruction List (IL)

Instruction Device
LD X00
BKOR Moo | mM30 | mMeo | 3
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Total Solution for Industrial Automation

. Each value assigned to 3 word devices starting from M0O (MO0 ~ M2F) is “-18964” (=
10110101 1110 1100), “1234” (= 0000 0100 1101 0010) and “2345” (= 0000 1001
0010 1001).

e Each value assigned to 3 word devices starting from M30 (M30 ~ M5F) is “24747" (=
0110 0000 1010 1011), “4050” (= 0000 1111 1101 0010) and “6625” (= 0001 1001
1110 0001).

A00 - 18964 +24747 +0
I EGE h30 hE0 3

*  When X00 turns ON, BKOR instruction is executed. Then, the logical OR operation is
conducted on 3 word devices starting from M00 (MO0 ~ M2F) and 3 word devices
starting from M30 (M30 ~ M5F). The result is stored in 3 word devices starting from M60

(M60 ~ M8F).
200 -1B964 +24747 -2577
L [EKOR _ Mo0 XED MED 3

caRD | Fl| E|D|Cc|B|A|9|8|7]|6|5]a|3]|2|1]0]

rvaDI (1 {1 JO 1 IIII 1 {1 I
rOO1 IR 1 ] 1 | 1 B 1 PR 1
r«.«mnznnnn.n I R

OR
CARD | F| E|D|C|B|A|9|8|7]|6]|5]|4]|3]|2]|1]0]
Moos 0 BB 0 0 o0 o0 o BN o - (1 R 1] ]
MOO4 [0 0 O n------ (1 NN 1
pMoos [0 0 o0 [EBER 0 o EREREREN 0 0 (o o BN

U

caRD | Fl| E|D|Cc|B|A|9|8|7]|6|5]a|3]|2|1]0]

woos | N NEHN N 2o I o I I % M M KM
o7 (05 10 ) I I I 0 0 0 [ 0
Moos (0% 0% I 10 -0 I I I 0 I [
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2.9.6 BKXOR, BKXORP

ported
Series

Su
PLC

- CP3A/B/P/U
XPnF | CPnF | XPnE | CPnE | XPnB | PLC-S BP XPnAIR | cpaa-~DJU
0 0 0 0 0 0 © 0

BKXOR(P) instructions perform logical XOR operation between n word data blocks starting
from word device S7 and n word data blocks starting from word device S2.
The result is stored in 7 word devices starting from word device D.

. Valid device type Flag
Instruction Steps
M[{X|Y|K|L|F|T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
s710(0|0|0O|O|O|O|O|-]0O]-]0O|O|O -
s210[0l0|0O|O|O|O|O|-]0]-]0O|0O|O 0
BKXOR(P, 5 (6] - -
o(>DO-OOO-OO-O-OOO -
n|0|0|0|0O|O|O|O|O|-|0O|O|0O|O]|O 0
{ | I BkXOR s1 52 D nH
| | [ BkxorP s7 2 D n R
S7 Head address of word devices where data for logical XOR operation is stored.
5 Constant or head address of word devices where data for logical XOR operation is
stored.
D Head address of word devices where operation result will be stored.
n The number of word data blocks to perform logical XOR operation.

BKXOR, BKXORP

BKXOR(P) instructions perform logical XOR operation between n word data blocks
starting from word device §7 and n word data blocks starting from word device S2.

Logical XOR operation is performed between 16-bit data assigned to S7 and 16-bit data

assigned to S2.

Logical XOR operation is conducted on each bit of device §7 and $2.

If corresponding bits are in same status in device §7 and 52, corresponding bits in device

D are not set.

If corresponding bits are not in same status in device 7 and 52, corresponding bits in

device D are set.

b15 | | 6o

01100101 0100 1011

0100 1001 0110 1101

b15 | | bo
s7 0000 01000110 0011 T o 52
i i n
$1+(n-1) 01111011 1110 0001 $2+(n-1)
bi5 | [ bo
D 01100001 0010 1000
D+(n-1) 00110010 1000 1100

3—»
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Execution ;OH L
Condition NGRS

Command Off
BKXOR
| Every scan Every scan
BKXORP
(Pulse) - <«
1 Scan 1 Scan

Operation Error Flag (F110)
rror

I

F110 turns ON for 1 scan when the device specified by @D exceeds the range of the device D.
(Range of device D depends on CPU type)

Keelciull BKXOR
When operation command X00 is ON, BKXOR instruction is executed. Then, 3 word data
blocks starting from word device MO0 (M0OO ~ M2F) and 3 word data blocks starting from
M30 (M30 ~ M5F) conduct logical XOR operation. The result is stored in 3 word devices

starting from M60 (M60 ~ M8F).

Ladder Diagram (LD)

%00
—] | [BKXOR MOD W30 MED 3 |-{
Instruction List (IL)
Instruction Device

LD X00

BKXOR Moo | m30 | mMeo | 3

e Each value assigned to 3 word devices starting from MO0 (MO0 ~ M2F) is “-18964” (=
10110101 1110 1100), “1234” (= 0000 0100 1101 0010) and “2345” (= 0000 1001
0010 1001).

. Each value assigned to 3 word devices starting from M30 (M30 ~ M5F) is “24747” (=
01100000 1010 1011), “4050” (= 0000 1111 1101 0010) and “6625” (= 0001 1001
1110 0001).

<00 -18964 +24747 +0
| [ EKXOR  MOD K30 hEQ 3
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When X00 turns ON, BKXOR instruction is executed. Then, the logical XOR operation is
conducted on 3 word devices starting from M00 (MO0 ~ M2F) and 3 word devices
starting from M30 (M30 ~ M5F). The result is stored in 3 word devices starting from M60

(M60 ~ M8F).
<00 -18964 +24747 -10937
L [BR¥OR MO0 Ma0 MED 3

caRD | Fl| E|D|c|B|lA|o|8|7]|6|5]a4|3]2|1]0]

wooo [N 0 N I 0 I 0 I I 0 I [
Moot [0 0 0o o o o EREN o0 BN O o0 BN o
Mooz [0 0 0 0 BB o o ENo o N0 ERGO o0 BN

XOR
caRD | Fl| E|D|c|B|lA|o|8|7]|6|5]a4|3]2|1]0]
Moo3 "0 IEMIEN 0 [0 ‘0 o [0 EN0 EN 0 KN ENEN
Moo4 [0 [0 [0 0 ENENENENENEN© EN0 (o EN o
Moos [/ (0 IENIEN 0" o N KN ENEN o (0 (0 0 N

{

caRD | Fl| E|D|c|B|lA|o|8|7]|6|5]a4|3]2|1]0]

ULl 1 [ 1 B 1 O 1 (O 1 RO 1 OB 1 f 1] 1
Moo? (00 o0 o B o EMER O 0 000 0 00
Moos [0 0 0 B0 o0 o0 o0 EREN 0 o ER o0 0 0

—_
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2.9.7 WXNR, WXNRP, DXNR, DXNRP

Supported XPnE | CPnF | XPnE | CPnE | XPnB | PLC-S BP | xpna/ir | CP3A/B/PAU
PLC Series CP4A~D/U
0 0 0 0 0 0 0 0 0

Function WXNR(P) instructions perform logical XNOR operation between word device §7 and word

device S2.

DXNR(P) instructions perform logical XNOR operation between double word device §7 and

double word device S2.

The result is stored in word/double word device D.

. Valid device type Flag
Instruction Steps
M{X[Y|K|L|F|[T|C|S|Z|R|Q|D |@D|Constant Error | Zero |Carry
s710(0|0O|O|O|O|O|O|-]0O|0O]|O|O|O 0
WXNR(P)
DXNR(P>SzooOOOOOO-OOOOO 0 4 ) - -
p|O|-]10|0|0O o|o|-|0O|0O|0O|O]|O -
{ | | WxNR/DXNR s7 52 o K
| | { WXNRP/DXNRP s7 52 o H
57 Constant or head address of word/double word device where data for logical XNOR
operation is stored.
5 Constant or head address of word/double word device where data for logical XNOR
operation is stored.
D Head address of word/double word device where operation result will be stored.
WXNR, WXNRP

«  WXNR(P) instructions perform logical XNOR operation between word device S7 and

word device S2.

e Logical XNOR operation is performed between 16-bit data assigned to S7 and 16-bit

data assigned to S2.

. Logical XNOR operation is conducted on each bit of device §7 and S2.

. If corresponding bits are in same status in device §7 and 52, corresponding bits in device

D are set.

. If corresponding bits are not in same status in device 7 and 52, corresponding bits in

device D are not set.
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S7

S2

b15 b0

ofol1]o]1]Jo]ofJoJolo|1]o]o]o]o]o

b15 b0

ol Tol [T [oli ToTo 1] T oTo]

b15 b0

1 Jofofof1]o]fofi[1]1]ofof1]1]0

DXNR, DXNRP

DXNR(P) instructions perform logical XNOR operation between double word device S7
and double word device S2.

Logical XNOR operation is performed between 32-bit data assigned to S7 and 32-bit
data assigned to S2.

Logical XNOR operation is conducted on each bit of device §7 and 52.

If corresponding bits are in same status in device S7 and 52, corresponding bits in device
D are set.

If corresponding bits are not in same status in device §7 and 52, corresponding bits in
device D are not set.

b31 b16|b15 b0
S71+1, 87
0l1Jo] — JoJoJoJo[iJo] — JoJo]o
b3 b16|b15 b0
S2+1, S2 5T 11— Tl ol [T — T1T17+
031 b16|b15 b0
D*1. 0 ETolTolo[Jo[iol - Tololo
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. On
Exec(ﬂgon Overati £
naition peration
O o Command Off |

WXNR/DXNR
| Every scan Every scan
WXNRP/DXNRP ‘
(Pulse) -« -«
1 Scan 1 Scan

Operation Error Flag (F110)
Error
F110 turns ON for 1 scan when the device specified by @D exceeds the range of the device D.

(Range of device D depends on CPU type)

Program

When operation command X00 is ON, WXNR instruction is executed. The word data assigned
to word device M270 (M270 ~ M27F) and M280 (M280 ~ M28F) conduct logical XNOR
operation and the result is stored in M290 (M290 ~ M29F).

Ladder Diagram (LD)
%00
— [WeNR WM270 MZE0 MZa0

Instruction List (IL)
Instruction Device
LD X00
WXNR M270 | M280 M290
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*  The value assigned to M270 (M270 ~ M27F) is “12345” (= 0011 0000 0011 1001). The
value assigned to M280 (M280 ~ M28F) is “23456” (= 0101 1011 1010 0000).

00 +12345  +23456 4D
I [WeNR M270 MZE0 MZ30

«  When X00 turns ON, WXNR instruction is executed. Then, the logical XNOR operation is
conducted on M270 (M270 ~ M27F) and M280 (M280 ~ M28F). The result is stored in
M290 (M290 ~ M29F).

200 +12345 + 23456 -27546
Il [WeNR W20 MZE0 MZ30

CARD | F| E| D | C

h027 0
ikt I
Mozo JEN 0 O

Total Solution for Industrial Automation
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2.9.8 BKXNR, BKXNRP

SVolololgi0 | xPnF | CPoF | XPnE | CPnE | XxPnB | PLCS | BP | xPnayiR | on/BPU
PLC Series CP4A~D/U
0 0 0 0 0 0 0 0 0

The result is stored in 7 word devices starting from word device D.

BKXNR(P) instructions perform logical XNOR operation between n word data blocks starting
from word device 7 and n word data blocks starting from word device S2.

. Valid device type Flag
Instruction Steps
MIX[Y|K|L|[F|T|C|S|Z]|R|Q|D |@D|Constant Error | Zero | Carry
s710[0|0|0O|O|0O|O|0O]|-]0O O|0|0 -
s210[0|0|0O|0O|0O|0O|0O]|-]0O O|0|0O 0
BKXNR(P 5 (6] - -
(>DO-OOO-OO-O O|0|0 -
nl0|0|0|0|0O|O|0O|0O|-|0O|0O|0O|O]|0O 0
| | R s1 52 D n H
| | [ Brxnre 57 52 D n H
ST Head address of word devices where data for logical XNOR operation is stored.
5 Constant or head address of word devices where data for logical XNOR operation is
stored.
D Head address of word devices where operation result will be stored.
n The number of word data blocks to perform logical XNOR operation.

BKXNR, BKXNRP

. BKXNR(P) instructions perform logical XNOR operation between n word data blocks
starting from word device §7 and n word data blocks starting from word device S2.

e Logical XNOR operation is performed between 16-bit data assigned to §7 and 16-bit
data assigned to S2.

. Logical XNOR operation is conducted on each bit of device §7 and S2.

. If corresponding bits are in same status in device §7 and 52, corresponding bits in device
D are set.

. If corresponding bits are not in same status in device §7 and $2, corresponding bits in
device D are not set.

b15 |

| bo

01100101 0100 1011

01001001 0110 1101

b15 | | bo
s1 0000 010001100011 T 52
_ ; ]
S$7+(n-1) 01111011 11100001 52+(n-1)
b15| | bO
D 1001 1110 1101 0111
D+(n-1) 1100 11010111 0011
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Execution On .
Condltlon Operaﬂon
Command off
BKXNR
i Everyscan Every scan
BKXNRP
(Pulse) <« <>
1 Scan 1 Scan

Operation Error Flag (F110)
rror

I

(Range of device D depends on CPU type)

Program BKXNR

Example

When operation command X00 is ON, BKXNR instruction is executed. Then, 3 word data
blocks starting from word device MO0 (MO0 ~ M2F) and 3 word data blocks starting from
M30 (M30 ~ M5F) conduct logical XNOR operation. The result is stored in 3 word devices
starting from M60 (M60 ~ M8F).

Ladder Diagram (LD)

%00
— | [BKXNR MO0 XEq] tB0 3 |-‘

Instruction List (IL)

Instruction Device
LD X00
BKXNR Moo | mM30 | mMeo | 3

Total Solution for Industrial Automation
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. Each value assigned to 3 word devices starting from M0O (M0O ~ M2F) is “-18964” (=
10110101 1110 1100), “1234” (= 0000 0100 1101 0010) and “2345” (= 0000 1001
0010 1001).

e Each value assigned to 3 word devices starting from M30 (M30 ~ M5F) is “24747" (=
0110 0000 1010 1011), “4050” (= 0000 1111 1101 0010) and “6625” (= 0001 1001
1110 0001).

A00 - 18964 +24747 +0
I EET h30 hE0 3

«  When X00 turns ON, BKXNR instruction is executed. Then, the logical XNOR operation is
conducted on 3 word devices starting from M00 (MO0 ~ M2F) and 3 word devices
starting from M30 (M30 ~ M5F). The result is stored in 3 word devices starting from M60

(M60 ~ M8F).
»0r -1B954  +24747  +10936
Il [EKXNR_ MOD M3l MB0 3

caRD | Fl| E|D|c|B|lA|o|8|7]|6|5]a4|3]2|1]0]

wooo [N 0 N I 0 I 0 I I 0 I [
Moot [0 0 0o o o o EREN o0 BN O o0 BN o
Mooz [0 0 0 0 BB o o ENo o N0 ERGO o0 BN

XNOR
caRD | Fl| E|D|Cc|B|A|9|8|7]|6|5]a|3]|2|1]0]

vog3 0 I o F02 07 o o I Fo M o N 0" KRG
Moo (070 1. I I I I 0 0 0 [ 0
Moos (0 (0 (o KN 0. 0. AMENENEN 0 0 (0 [0/ KN

caRD | Fl| E|D|Cc|B|A| 9]

Moos 0 0 BN O BN 0 BN o BN o EREREN 0 (0 @
naoc7 NI N I I O I M
w003 - [N N I N I I (0 0 I I 0 [
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2.10 Rotation Instruction
2.10.1 ROR, RORP, DROR, DRORP

Supported CP3A/B/P/U
- XPnF | CPnF | XPnE | CPnE | XPnB | PLC-S BP XPnA/1R
PLC Series CP4AA~D/U
0 0 0 0 0 0 0 0 0

ROR(P) instructions rotate 16-bit data of word device D, n bits to the right. These instructions
do not include carry flag.
DROR(P) instructions rotate 32-bit data of double word device D, n bits to the right. These
instructions do not include carry flag.

. Valid device type Flag
Instruction Steps
MIX[Y|K|L|F|T|C|S|[Z]|R|Q|D |@D|Constant Error | Zero | Carry
ROR(P) |p|O|-]0O|0O]|O O|0|-|0O|0O|0O|O]|O - 3 0 i 0
DROR(P) | p|O|O|O|O|O|O|O|O|-|O|O|O|O]|O 0
—] | i ROR/DROR D n H
| | { RORP/DRORP D n H
D Head address of word/double word device where data to be rotated is stored.
n The number of shifts. (0~15)

* There is a difference in operation with carry flag between BP, XPnA/1R, CP3A/B/P/U, CP4A~D/U and
PLC-S, XPnB/E/F, CPnE/F. For more information, please refer to “Carry Flag” at [F : Internal flag (Relay)].

ROR, RORP

. ROR(P) instructions rotate 16-bit data stored in the word device D to the right.

. Data is rotated from the most significant bit to the least significant bit in range of word
device D.

e The least significant bit shifts to carry flag (F112) and the most significant bit in range of
word device D.

e Carry flag turns ON when “1” is shifted into the carry flag (F112). In other cases, carry flag
is turned OFF.

*  When the instruction operates, data stored in the carry flag (F112) is not included in
rotation.

*  Value of n isvalid from 0 to 15. If value of n is equal to or greater than 16, the number
of rotation is specified by the remainder of n/16. (e.g. When n is 18, it is equivalent to
the case when n is 2.)

b15|b14 [ b13 [b12 |b11|b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | b0 o
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DROR, DRORP

DROR(P) instructions rotate 32-bit data stored in the double word device D to the right.

Data is shifted from the most significant bit to the least significant bit in range of double
word device D.

The least significant bit rotates to carry flag (F112) and the most significant bit in range of
double word device D.

Carry flag turns ON when “1” is shifted into the carry flag (F112). In other cases, carry flag
is turned OFF.

When the instruction operates, data stored in the carry flag (F112) is not included in
rotation.

Value of n s valid from 0 to 31. If value of n is equal to or greater than 32, the number
of rotation is specified by the remainder of n/32. (e.g. When n is 34, it is equivalent to
the case when n is 2.)

Execution
Condition

b31 [ b30 | b29 | b28 | b27 | b26 | b25 b5 | b4 | b3 | b2 | b1 | bO e
T |
On
. Fy
Operation
Command off
ROR/DROR
Every scan 1 Every scan

RORP/DRORP ‘
>

(Pulse) <«

1 Scan 1 Scan

O]o]I-1lolal Error flag (F110)
Error . »
F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of

device D. (Range of device D depends on CPU type)
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Program
Example

RORP

When operation command X00 is ON, RORP instruction is executed. Then, 16-bit data stored
in word device MO0 (MO0 ~ MOF) rotates from the most significant bit to the least significant
bit. The data is shifted 5 bits in the direction of least significant bit.

When the carry flag (F112) is ON, Y20 turns ON.

Ladder Diagram (LD)
w00
— | [RORF MO0 5

F112 Y20
|

[
Carry_Flag

Instruction List (IL)

Instruction Device
LD X00
RORP Moo | 5
LD F112
ouTt Y20

*  “2727 (= 0000 0001 0001 0000) is assigned to MQO.

%00 +272
I [RORP MO0 5
Fl12 20
|
I
Carry_Flag

«  When X00 turns ON, RORP instruction is executed. Then, data is shifted 5 bits in the
direction of the least significant bit. Bit 4 is shifted to the carry flag (F112) and the most
significant bit of word device M0O.

e Since bit4is “1”, carry flag is turned ON. Then, Y20 is turned ON.

200 -32760
|| [FORF MO0 5
Fl1z Y20
[ |
Carry_Flag

CARD | F| E|D|C|B| A| 9|8
Moo (00 0 oo o o Mo o o BENO o0 00

CARD | F | E

kOO0 I

(=T
[
= m
=T ]
= W
Lo R e
L R |
= o
=
=
—
= a
=
=
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2.10.2 ROL, ROLP, DROL, DROLP

Supported XPnF | CPnF | XPnE | CPnE | XPnB | PLC-S BP xPna/iR | CP3A/B/PIU
PLC Series CP4A~D/U

0] 0] 0 0 0 o) o) o] 0

Function ROL(P) instructions rotate 16-bit data of word device D, n bits to the left. These instructions
do not include carry flag.
DROL(P) instructions rotate 32-bit data of double word device D, n bits to the left. These
instructions do not include carry flag.

. Valid device type Flag
Instruction Steps
MIX[Y|K|LI[F|T|C|S|Z]|R|Q|D |@D|Constant Error | Zero | Carry
ROL(P) |p|O]|-]0O|0O]|0O O|0|-]0|0|0O0|0O]|O0O - 3 0 ) 0
DROL(P) [ p|O|O|O|O|O|O|O|O|-]O|O|O|O|O 0}
| | { ROL/DROL D n H
| | { ROLP/DROLP D n H
D Head address of word/double word device where data to be rotated is stored.
n The number of rotations. (0~15)

* There is a difference in operation with carry flag between BP, XPnA/1R, CP3A/B/P/U, CP4A~D/U and
PLC-S, XPnB/E/F, CPnE/F. For more information, please refer to “Carry Flag” at [F : Internal flag (Relay)].

ROL, ROLP

. ROL(P) instructions rotate 16-bit data stored in the word device D to the left.

* Datais shifted from the least significant bit to the most significant bit in range of word
device D.

*  The most significant bit shifts to carry flag (F112) and the least significant bit in range of
word device D.

e Carry flag turns ON when “1” is shifted into the carry flag (F112). In other cases, carry flag
is turned OFF.

*  When the instruction operates, data stored in the carry flag (F112) is not included in
rotation.

e Value of n isvalid from 0 to 15. If value of n is equal to or greater than 16, the number
of rotation is specified by the remainder of n/16. (e.g. When n is 18, itis equivalent to
the case when n is 2.)

(5;:;: b15|b14 | b13 | b12 | b11 | b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | b1 | bO
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Execution
Condition

Operation
rror

I

DROL, DROLP

DROL(P) instructions rotate 32-bit data stored in the double word device D to the left.

Data is shifted from the least significant bit to the most significant bit in range of double
word device D.

The most significant bit rotates to carry flag (F112) and the least significant bit in range of
double word device D.

Carry flag turns ON when “1” is shifted into the carry flag (F112). In other cases, carry flag
is turned OFF.

When the instruction operates, data stored in the carry flag (F112) is not included in
rotation.

Value of n is valid from 0 to 31. If value of n is equal to or greater than 32, the number
of rotation is specified by the remainder of n/32. (e.g. When n is 34, it is equivalent to
the case when n is 2.)

o b31 | b30 | b29 | b28 | b27 | b26 | b25 b5 | b4 | b3 | b2 | b1 | bO
| 4
On
. F'y
Operation
Command Off
ROL/DROL
i Every scan Every scan
ROLP/DROLP
(Pulse) > -«
1 Scan 1 Scan

Error Flag (F110)

F110 turns ON for 1 scan when the device specified by @D exceeds the range of the device D.
(Range of device D depends on CPU type)
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Program
Example

Total Solution for Industrial Automation

ROLP

When operation command X00 is ON, ROLP instruction is executed. Then, 16-bit data stored
in word device MO0 (MO0 ~ MOF) rotates from the least significant bit to the most significant
bit. The data is shifted 5 bits in the direction of the most significant bit.

When the carry flag (F112) is ON, Y20 turns ON.

Ladder Diagram (LD)
w00
— | [RORF MO0 5

F112 Y20
|

[
Carry_Flag

Instruction List (IL)

Instruction Device
LD X00
ROLP Moo | 5
LD F112
ouTt Y20

*  “2064” (= 0000 1000 0001 0000) is assigned to MOO.

0o + 20654
I [ROLF MO0 5
F112 el
l
I
Carry_Flag

«  When X00 turns ON, ROLP instruction is executed. Then, data is shifted 5 bits in the
direction of the most significant bit. Bit 11 is shifted to the carry flag (F112) and the least
significant bit of word device M0O.

. Since bit 11 is “17, carry flag is turned ON. Then, Y20 is turned ON.

X00 +513
| [ROLF MO0 5
F11z2 Y20
H
Carry_Flag
carRD | FlE|lD|c|B|A|l9|8|7]6|5]4]3]2 0
MooD (00 0 0 MO 00000 0 00

CARD | F
k000 0

= om
(== |
(]
= m
= =
=}
= 0a
|
o
wn
I
L
ra
3
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2.10.3 RCR, RCRP, DRCR, DRCRP

Supported XPnF | CPnF | XPnE | CPnE | XPnB | PLC-S BP | XPnA/IR CCPP?XE/D%’
PLC Series
0 0 0 0 0 0 0 0 0

. RCR(P) instructions rotate 16-bit data of word device D, n bits to the right. These instructions
Function .
include carry flag.

DRCR(P) instructions rotate 32-bit data of double word device D, n bits to the right. These
instructions include carry flag.

. Valid device type Flag
Instruction Steps
M{X|Y|K|L|F[T|C|S|Z]|R|Q|D |@D|Constant Error | Zero | Carry

RCR(P) |D|O|-]0O|O|O|-|0|O|-|O|0O|O|O|O 3 o i Ox
DRCR(P) | p|O|O|O|O|O|O|O|O|-|O|O|O|O|O )

| | { RCR/DRCR D n H

| | { RCRP/DRCRP D n H

D Head address of word/double word device where data to be rotated is stored.

n The number of shifts. (0~15)

* There is a difference in operation with carry flag between BP, XPnA/1R, CP3A/B/P/U, CP4A~D/U and
PLC-S, XPnB/E/F, CPnE/F. For more information, please refer to “Carry Flag” at [F : Internal flag (Relay)].

RCR, RCRP

. RCR(P) instructions rotate 16-bit data stored in the word device O and carry flag to the
right.

. Data is shifted from the most significant bit to the least significant bit in range of word
device D.

*  The least significant bit shifts to carry flag (F112).

*  Carry flag turns ON when “1” is shifted into the carry flag (F112). In other cases, carry flag
is turned OFF.

e The bit stored in the carry flag (F112) shifts to the most significant bit.

*  Value of n isvalid from 0 to 15. If value of n is equal to or greater than 16, the number
of shift is specified by the remainder of n/16. (e.g. When n is 18, it is equivalent to the
case whenn is2.)

F112

b15 | b14 | b13|b12 | b11 [b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | b1 | bO (Carry)
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DRCR, DRCRP

DRCR(P) instructions rotate 32-bit data stored in the double word device D and carry
flag to the right.

Data is shifted from the most significant bit to the least significant bit in range of double
word device D.

The least significant bit shifts to carry flag (F112).

Carry flag turns ON when “1” is shifted into the carry flag (F112). In other cases, carry flag
is turned OFF.

The bit stored in the carry flag (F112) shifts to the most significant bit.

Value of n s valid from 0 to 31. If value of n is equal to or greater than 32, the number
of shift is specified by the remainder of n/32. (e.g. When n is 34, it is equivalent to the
casewhenn is2.)

Execution
Condition

RCRP/DRCRP

b31 | b30 | b29 | b28 | b27 | b26 | b25 b5 | b4 | b3 | b2 | b1 | bO o)
' |
On
. F'y

Operation

Command Off

RCR/DRCR

Every scan ' Every scan

(Pulse) <> <« >

1 Scan 1 Scan

O]olI-1[olal Error flag (F110)

Error

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of

device D. (Range of device D depends on CPU type)
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Program
Example

RCRP

When operation command X00 is ON, RCRP instruction is executed. Then, 16-bit data stored
in word device MO0 (MO0 ~ MOF) rotates from the most significant bit to the least significant
bit including carry flag (F112). The data is shifted 1 bit in the direction of least significant bit.
When the carry flag (F112) is ON, Y20 turns ON.

When X00 is turned OFF and ON again, data stored in the carry flag is shifted to the most
significant bit.

Ladder Diagram (LD)
%00
— | [RCRP MOD i

F112 Y2l
|

[
Carry_Flag

Instruction List (IL)

Instruction Device
LD X00
RCRP Moo | 1
LD F112
ouT Y20

“15” (= 0000 0000 0000 1111) is assigned to MOO.

| +15
; [RCARFP MO0 i
Fl12 V20
1
I
Carry_Flag

«  When X00 turns ON, RCRP instruction is executed. Then, data is shifted 1 bit in the
direction of the least significant bit. Bit O is shifted to the carry flag (F112).

* Since bit0is “1”, carry flag is turned ON. Then, Y20 is turned ON.

%00 +7
| [RCRP MOD 1
Flz V20
[ |
Carry_Flag

*  When X00 is turned OFF and turned ON again, the bit stored in the carry flag shifts to the
most significant bit.

=00 -32765
| [RCRP MO0 1
Fl12 ¥Z0
[ |
Carry_Flag
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CARD | F| E|D|C|B| A| 8
pMOODD 0 0 0 0 0 0

716|543 |2[1]0

07 P o For IR IR

CARD | F| E|D|C| B[ A| S 7168|5413 [2]1]0
MOOD [0 0 0 0 (0 O 0
CARD | F| E|D|C|B| A| 9 F16[5|4(3|2|1|0

= ]
= w <:] = o <:] = o

=

=

=
=
=
=

roon JEN O IR 1| 1]
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2.10.4 RCL, RCLP, DRCL, DRCLP

Supported
PLC Series

] CP3A/B/P/U
XPnF | CPnF | XPnE | CPnE | XPnB | PLC-S BP | XPrAVIR | PO
0 0 0 o) 0 0 0 0

RCL(P) instructions rotate 16-bit data of word device D, n Dbits to the left. These instructions
include carry flag.
DRCL(P) instructions rotate 32-bit data of double word device D, n bits to the left. These
instructions include carry flag.

) Valid device type Flag
Instruction Steps
MIX[Y|K|LI[F|T|C|S|Z]|R|Q|D |@D|Constant Error | Zero | Carry
rcLp) |plo|-Jolofol-|o]o|-]ololo]olo] - 5 ol - |o
DRCL(P) | plO|O|O|O|O|O|O|O 0|0|0|0]|O0 O
—] | { RCL/DRCL D n H
| | { RCLP/DRCLP D n H
D Head address of word/double word device where data to be rotated is stored.
n The number of rotations. (0~15)

* There is a difference in operation with carry flag between BP, XPnA/1R, CP3A/B/P/U, CP4A~D/U and
PLC-S, XPnB/E/F, CPnE/F. For more information, please refer to “Carry Flag” at [F : Internal flag (Relay)].

RCL, RCLP

. RCL(P) instructions rotate 16-bit data stored in the word device D and carry flag to the

left.

e Datais shifted from the least significant bit to the most significant bit in range of word
device D.

*  The most significant bit shifts to carry flag (F112).

e Carry flag turns ON when “1” is shifted into the carry flag (F112). In other cases, carry flag
is turned OFF.

e The bit stored in the carry flag (F112) shifts to the least significant bit.

e Valueofn
of shift is specified by the remainder of n/16. (e.g. When n is 18, it is equivalent to the
case whenn is2.)

F112
(Carry)

is valid from 0 to 15. If value of n is equal to or greater than 16, the number

b15

b14

b13

b12

b11

b10

b9

b8

b7

b6

b5 | b4 | b3 | b2 | b1 | b0
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DRCL, DRCLP

DRCL(P) instructions rotate 32-bit data stored in the double word device D and carry
flag to the left.

Data is shifted from the least significant bit to the most significant bit in range of double
word device D.

The most significant bit shifts to carry flag (F112).

Carry flag turns ON when “1” is shifted into the carry flag (F112). In other cases, carry flag
is turned OFF.

The bit stored in the carry flag (F112) shifts to the least significant bit.

Value of n s valid from 0 to 31. If value of n is equal to or greater than 32, the number
of shift is specified by the remainder of n/32. (e.g. When n is 34, it is equivalent to the
casewhenn is2.)

F112

Execution
Condition

RCLP/DRCLP

(Pulse) > <«

(Carry) b31 | b30 [ b29 [ b28 | b27 | b26 | b25 b5 b4 b3 b2 b1 b0

- 4

On
. 4 4
Operation
Command Off
RCL/DRCL
Every scan " Every scan

1 Scan 1 Scan

o]l \([e)sll Error Flag (F110)

rror

I

F110 turns ON for 1 scan when the device specified by @D exceeds the range of the device D.

(Range of device D depends on CPU type)
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Program RCLP
Example

When operation command X00 is ON, RCLP instruction is executed. Then, 16-bit data stored
in word device MO0 (MO0 ~ MOF) rotates from the least significant bit to the most significant
bit. The data is shifted 1 bit in the direction of most significant bit including carry flag (F112).
When the carry flag (F112) is ON, Y20 turns ON.

When X00 is turned OFF and ON again, data stored in the carry flag is shifted to the least
significant bit.

Ladder Diagram (LD)
%00

—] | [RCLF MO0 ]

F112 Y20
|

[
Carry_Flag

Instruction List (IL)
Instruction Device
LD X00
RCLP Moo | 1
LD F112
ouT Y20

e “-4096” (= 1111 0000 0000 0000) is assigned to MOO.

<00 -4096
I [RCLP MOD i
Fl12 20
|
I
Carry_Flag

«  When X00 turns ON, RCLP instruction is executed. Then, data is rotated 1 bit in the
direction of the most significant bit. Bit 15 is shifted to the carry flag (F112).

. Since bit 15 is “17, carry flag is turned ON. Then, Y20 is turned ON.

200 -g192
|| [RCLF w00 1
Fl12 20
[ |
Carry_Flag

*  When X00 is turned OFF and turned ON again, the bit stored in the carry flag shifts to the
least significant bit.

200 -16383
|| [RCLF w00 1
Fl12 20
[ |
Carry_Flag

CARD | F| E| D | C

vooo. [N

m
I
[¥a]

m
-
[T}
~j .
o
Ln
o
L
e
=]

=
=
=

CARD | F| E| D | C

MO 0

=
=
=

CARD | F| E| D | C

rO00 0o

m
=3
W

Fl6|5]|4]3)]2 0
0% 0N NN foe fon vo vaY KR

=
=
=
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2.11 Shift Instruction
2.11.1 SFR, SFRP, SFL, SFLP

Supported CP3A/B/P/U
: XPnF | CPnF | XPnE | CPnE | XPnB | PLC-S BP XPnA/1R
PLC Series CP4AA~D/U
0 0 0 0 0 0 0 0 0

SFR(P) instructions shift 16-bit data of word device D, n bits to the right.
SFL(P) instructions shift 16-bit data of word device D, n bits to the left.

. Valid device type Flag
Instruction Steps
MIX[Y|K|LIF|T|C|S|Z]|R|Q|D |@D|Constant Error | Zero | Carry
SFR(P) |p|O|-]10|0O|O0O O|0|-]0|0|0|0O]|O0O - 3 0 ) 0%
SFLP) [p|O|O|O|O|O|O|O|O|-|O|O|O|0O|0O O
| | { SFR/SFL D n H
| | { SFRP/SFLP D n H
D Address of word device where data to be shifted is stored.
n The number of shifts. (0~15)

* There is a difference in operation with carry flag between BP, XPnA/1R, CP3A/B/P/U, CP4A~D/U and
PLC-S, XPnB/E/F, CPnE/F. For more information, please refer to “Carry Flag” at [F : Internal flag (Relay)].

SFR, SFRP

*  SFR(P) instructions shift 16-bit data stored in the word device D to the right.
e Datais shifted in the direction of the least significant bit in word device D.

e Carry flag turns ON when “1” is shifted into the carry flag (F112). In other cases, carry flag
is turned OFF.

e n Dbits starting from the most significant bit are filled with “0” when the instruction is
exeucted.

. Data from bit O to bit n-2 are lost after the execution of instruction.

e Value of n isvalid from 0 to 15. If value of n is equal to or greater than 16, the number
of bits to shift is specified by the remainder of n/16. (e.g. When n is 18, it is equivalent
to the case when n is 2.)

A In device T and C, only the value of TC and CC can be shifted.

lost data
When n=2
D b15 | b14 | b13 | b12 | b11 [b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | b1 b0
0 0 1 0 1 1 0 1 0 1 1 1 1 0 1 0
\ F112
\ (Carry)
1
b15 [ b14]b13 | b12 | b11 [{b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | b1 b0
D
0 0 0 0 1 0 1 1 0 1 0 1 1 1 1 0
—
“0” is filled
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Execution
Condition

Operation
Error

SFL, SFLP

e SFL(P) instructions shift 16-bit data stored in the word device D to the left.
»  Datais shifted in the direction of the most significant bit in word device D.

e Carry flag turns ON when “1” is shifted into the carry flag (F112). In other cases, carry flag
is turned OFF.

e n Dbits starting from the least significant bit are filled with “0” when the instruction is
exeucted.

. Data of bit 15-(7-2) to bit 15 are lost after the execution of instruction.

e Value of n isvalid from 0 to 15. If value of n is equal to or greater than 16, the number
of shifts is specified by the remainder of n/16. (e.g. When n is 18, it is equivalent to the
casewhenn is2.)

A In device T and C, only the value of TC and CC can be shifted.

When n=2
lost data

——
b15Tb14b13 | b12 [ b11 | b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | b1 | b0

D
1 1 1 0 1 1 0 1 0 1 1 1 1 0 1 0

F112
(Carry)
1

D b15 | b14 | b13 | b12 | b11 | b10| b9 | b8 b7 b6 b5 b4 b3 b2 b1 b0
1 0 1 1 0 1 0 1 1 1 1 0 1 0 0 0
—
“0" is filled
On
. 4 y
QOperation
Command Off
SFR/SFL
i Everyscan i Every scan
SFRP/SFLP
(Pulse) PR P
1 Scan 1 Scan

A Using pulse contact as execution condition of SFR/SFL instruction or using SFRP/SFLP
instruction is recommended.

Error flag (F110)
F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

Carry flag (F112)
F112 turns ON for 1 scan when operation result overflows.
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Program
Example

Total Solution for Industrial Automation

SFRP

When operation command X00 is ON, SFRP instruction is executed. Then, 16-bit data stored in
word device MO0 (MO0 ~ MOF) shifts in the direction of the least significant bit. The data is
shifted 6 bits.

The data of bit 5 in word device MO0 (M0OOQ ~ MOF) is stored in the carry flag (F112).

When the carry flag (F112) is ON, Y20 turns ON.

Ladder Diagram (LD)
%00

—] | [SFRF MOD E

F112 Y20
|

Carry_llzlag
Instruction List (IL)
Instruction Device
LD X00
SFRP Moo | 5
LD F112
ouT Y20

e “32672” (= 1000 0000 0110 0000) is assigned to MOO.

A00 -32672
— | [SFRP MO0 B
Fl12 720
|
I
Carry_Flag

When X00 turns ON, SFRP instruction is executed. Then, data is shifted 6 bits in the
direction of the least significant bit.

*  Bit 5is shifted to the carry flag (F112) and the carry flag is turned ON since bit 5 is “1”.
Then, Y20 is turned ON.

%000 +513
|| [SFRE MO0 E
Fliz V20
[ |
Carry_Flag

* 6 bits starting from the most significant bit are filled with “0”. (MOA~MOF)

=]
fs
Ln
I
L
ra
=

CARD | F| E|D|C| B| A| S
0D o

rooo [ O D0 0

]
o
un
I
L
ra
fi]

CARD | F| E|D|C| B| A| 9
MOODD 0O 0O 0 0 /0 0
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2.11.2 BSFR, BSFRP, BSFL, BSFLP

Supported
PLgpSeries

3 CP3A/B/P/U
XPnF CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R CP4A~D/U
(0] (0] (0] (0] (0] (6] (6] (0] (0]
BSFR(P) instructions shift 72 -bit data of bit device D, 1 bit to the right.
BSFL(P) instructions shift 7 -bit data of bit device D, 1 bit to the left.
Instruction Valid device type Steps Flag
X{Y|K|L|[F|T|C|S|Z]|R|Q|D |@D|Constant Error | Zero | Carry
BSFR(P) |p|O|-|0]0O]O -] - 3 ol - 1o
BSFL(P) |n|O]O|O|O|O|O|O|O|-]0O|O|O|O|O 0}
— | { BSFR/BSFL D n H
| | { BSFRP/BSFLP D n H
D Head address of bit device where n -bit data to be shifted is stored.
n The number of bits to shift.

BSFR, BSFRP

BSFR(P) instructions shift n -bit data starting from the bit device DO to the right.

Data is shifted 1 bit in the direction of the least significant bit.

The data located in D is shifted to carry flag (F112).

Carry flag turns ON when “1” is shifted into the carry flag (F112). In other cases, carry flag

is turned OFF.

After the execution of instruction, the device D+(n-1) is filled with “0”.

The range of N cannot exceed the size of bit device D. The size of bit device D depends
on the CPU type.

n

D+ (n-1)|D+(n-2)

D+(n-3)

D+ D

D-2

0 0

1

NN

F112
(Carry)

D+(n-1P+(n-2)\D+(n-3) D+ DO VD1 D-2
0 0 0 0 0 1 1

—

“0" is filled n-
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BSFL, BSFLP

. BSFL(P) instructions shift n -bit data starting from the bit device D to the left.
e Datais shifted 1 bit in the direction of the most significant bit.
e The data located in D+(n-1) is shifted to carry flag (F112).

*  Carry flag turns ON when “1” is shifted into the carry flag (F112). In other cases, carry flag
is turned OFF.

e After the execution of instruction, the device D is filled with “0”.

* Therange of n cannot exceed the size of bit device D. The size of bit device D depends
on the CPU type.

n
D+n YD+(n- 1D +(n-2)|P2+(n-3) D1l DDA
1 1 0 1 0 1 1
[f:;:;) D+n |D+(n-1)D+n-2)|D+(n-3)| - p+1| D | DA
1 1 0 1 1 1 0 1
n-1
“07 is filled
Execution on ‘
Condition Operation
Command Off
BSFR/BSFL
| Every scan Every scan
BSFRP/BSFLP
(Pulse) -« -«
1 Scan 1 Scan

/L\. Using pulse contact as execution condition of BSFR/BSFL instruction or using BSFRP/BSFLP
instruction is recommended.

O]oJr ileal Error Flag (F110)
Error . 3 .
F110 turns ON for 1 scan when the device specified by @D exceeds the range of the device D.

(Range of device D depends on CPU type)
Carry flag (F112)

F112 turns ON for 1 scan when operation result overflows.
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Program
Example

BSFRP

When operation command X00 is ON, BSFRP instruction is executed. Then, 6-bit data starting
from bit device MOO (MOO ~ MO05) shifts 1 bit in the direction of the least significant bit. The
bit data stored in MOO shifts to the carry flag (F112). If M0OO is “17, the carry flag (F112) turns
ON. When the carry flag (F112) is ON, Y20 turns ON.

Ladder Diagram (LD)
%00
— | [BSFRP MO0 B

F112 Y20
|

[
Carry_Flag

Instruction List (IL)

Instruction Device
LD X00
BSFRP Moo | 6
LD F112
ouTt Y20

e “125” (=0000 00000111 1101) is assigned to word device M0O.

00 i
; [BSFRF MO0 B

Fl12 20
|

[
Carry_Flag

. When X00 turns ON, BSFRP instruction is executed. Then, data is shifted 1 bit in the
direction of the least significant bit. The bit data stored in MOO shifts to the carry flag
(F112). If MOO is “17, the carry flag (F112) turns ON. Then, Y20 is turned ON.

%00 0
| [ESFRP MO0 B
Fl12 ]
[ |
Carry_Flag

CARD | F| E|D|C|B| A| 9
pMOODD O 0O 0 0 0 0 0

Fl16[5|4[3|2|1|0

RN EEREEN (0 B

CARD | F| E|D|C|B| A| 9
pMOODD O 0O 0 0 0 0 0

Fl16(5|4[3|2|1|0

0 RERERRRN0

[}
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2.11.3 DSFR, DSFRP, DSFL, DSFLP

Su pported
PLC Series XPnP

] CP3A/B/P/U
CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R CP4A~D/U
o 0 0 0 0 0 o) o] 0

Function DSFR(P) instructions shift n word devices starting from word device D, 1 word to the right.
DSFL(P) instructions shift 7 word devices starting from word device D, 1 word to the left.

. Valid device type Flag
Instruction Steps
X{Y|K|L|[F|T|C|S|Z]|R|Q|D |@D|Constant Error | Zero | Carry
DSFR(P) | p| O 0(0|0 O|0|-|0]|-]0]0]|0O - 3 o i i
DSFL(P) [p|O|O|O|O|0O|0O|O|0O|-]0|0|0O|0O|0O 0
— | { DSFR/DSFL D n H
| | { DSFRP/DSFLP D n H
D Head address of word device where data to be shifted is stored.
n The number of word devices to shift.

DSFR, DSFRP

. DSFR(P) instructions shift 7 -word data starting from the word device D to the right.

. Data is shifted 1 word in the direction of the least significant device.

«  After the execution of instruction, the device D +(n-1) is filled with “0”.

. Data of D

is lost after the execution of instruction.

* Therange of n cannot exceed the size of word device D. The size of word device D
depends on the CPU type.

A In device T and C, only the value of TC and CC can be shifted.

le
|«

D+(n-1) D+(n-2)

D+2 D+1 D

12

2151

2623 23

+(n-1)

NN

D+(n-2) D+(n-3)

0

123

2151

2623 44

0" is filled

Total Solution for Industrial Automation

:
D+1




PLC Instructions 227

DSFL, DSFLP

. DSFL(P) instructions shift 7 -word data starting from the word device D to the left.
»  Datais shifted 1 word in the direction of the most significant device.
e After the execution of instruction, the device D is filled with “0”.

 Therange of n cannot exceed the size of word device D. The size of word device D
depends on the CPU type.

& In device T and C, only the value of TC and CC can be shifted.

le n N
[ "
D+(n-1) D+(n-2) D+2 D+1 D
2151 - 2623 2371
De\eted D+(n
2151 2623 44 2371 0
“07 s filled

Execution On
Condition Operation £
Command Off
DSFR/DSFL
| Every scan i Bvery scan
DSFRP/DSFLP
(Pulse) PN PR
1 Scan 1 Scan

/L\. Using pulse contact as execution condition of DSFR/DSFL instruction or using
DSFRP/DSFLP instruction is recommended.

Oe]Iz1i[o AW Error flag (F110)
Error ) .
F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of

device D. (Range of device D depends on CPU type)
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Program DSFRP
Example
When operation command X00 is ON, DSFRP instruction is executed. Then, 3 word data

stored in word device starting from D3 (D3 ~ D5) shift 1 word in the direction of the least
significant device.

Ladder Diagram (LD)

%00
— | [DSFRP D3 3 |-{
Instruction List (IL)
Instruction Device
LD X00
DSFRP D3 | 3

e “13515”is assigned to D3. “23525” is assigned to D4. “123” is assigned to D5.

00 +13515 ’_{

— | [DSFRP D3 3

. When X00 turns ON, DSFRP instruction is executed. Then, data is shifted 1 word in the
direction of the least significant device.

200 +23525
|| [DSFRP D3 3

CARD ] 1 2 3 4 3 6 I 2 9
Dooan 0 0 o[ 13515 23525 129 0 0 0 0
CARD | 0 1 2 3 4 ] 6 T 2 g
D0ooo 0 0 of 23525 123 0l 0 0 0 0
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2.12 Clock Instruction
2.12.1 DATERD, DATERDP

VeJolelaiel | XxpnF | CPnF | XPnE | CPnE | XPnB | PLCS BP | XPnA/IR CCPPZAA/E/D%’
PLC Series
0 0 0 0 0 0 0 0 0

Function DATERD and DATERDP read clock data from RTC (Clock Device) and store in device assigned

to D.
Instruct Valid device type Steps Flag
nstuction P T TY K[ LIF[T[c[s[z[R[Q[D @D |[Constant|> ">[Error| Zero |Carry
DATERD®) | |0 - [o]o]o]-]o|o]-]o]-]0o]o] 0 - 3o -1 -
| | [ pattRD b K

—] | [ pateror 0 H

D H Head address of word devices where the clock data will be stored.

DATERD, DATERDP

. The instruction reads clock data from RTC (Clock Device).

. The clock data is stored in the word device starting from D. Each clock data (year, month,
day, hour, minute, second, day of week) is stored in the corresponding word device as
below.

Data range

D Year 2000 - 2099

D+1 Month 1-12

D+2 Day 1-31

D+3 Hour 0-23

D+4 Minute 0-59

D+5 Second 0-59

D+6 | Day of week |0-6

¢ Theyearis indicated in range of 2000-2099

¢ The day of week is indicated in a range of number 0 to 6. From 0O to 6, each number
represents Sunday to Saturday.

0 1 2 3 4 5 6

Sunday Monday Tuesday | Wednesday | Thursday Friday Saturday

. For leap years, compensation is made automatically.
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Execution On _ .
Condition Operation o

Command
DATERD —,— :
Every scan i Every scan
DATERDP |
(Pulse)
+—p 4
1 Scan 1 Scan

Error Flag (F110)
Error F110 turns ON for 1 scan when the address of device assigned to @D exceeds the range of

device D. (Range of device D depends on CPU type)

Program
Example DATERD, DATERDP

When X00 turns ON, the program reads clock data from RTC (Clock data) and stores the data
starting from DO.

Ladder Diagram (LD)

#00
— | [DATERD DO |-{
Instruction List (IL)
Instruction Device
LD X00
DATERD DO

The program operates as following:
¢ When X00 is turned ON, the instruction executes.

¢ Year data is stored in DO. Month data is stored in D1. Day data is stored in D2. Hour data
is stored in D3. Minute data is stored in D4. Second data is stored in D5. Day of week
data is stored in D6.

=00 +2017
L [DATERD 0O
CARD ] 1 2 3 =) 3 6
Doooo | 2017 11 27 14 32 1 1|
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2.12.2 DATEWR, DATEWRP

Supported
PLC Series

Y CP3A/B/P/U
XPnF CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R CP4A~D/U
0 0 0 0 0 ] 0 0 0
DATEWR and DATEWRP write clock data from the device assigned to S to RTC (Clock Device).
Instruct Valid device type Steps Flag
nstruction Ty K L[F[T]c[s[Z|[R[Q[D]@D [Constant|” " |Error| Zero |Carry
DATEWRP) | s|o]-Jololo]-]olo]-]o]-]o]o]l o] - 3o -7T-
| | [ DATEWR s H
| | [ DATEWRP s H
S || Head address of word devices where the clock data to be written to RTC is stored. I

DATEWR, DATEWRP

e The instruction writes clock data to RTC (Clock Device).

¢ The clock data to be written to RTC is stored in the word device starting from S. Each
clock data (year, month, day, hour, minute, second, day of week) is stored in each word

device.
Data range
s Year 2000 - 2099

S+ Month 1-12

S+2 Day 1-31

* aour 072 m=fp | RTC (Clock Device)
S+4 Minute 0-59

55 Second 0-59

56| Day of week |0-6

*  Input the year in range of 2000-2099.

. The day of week is indicated as a range of number 0 to 6. From 0 to 6, each number
represents Sunday to Saturday.

0 1 2 3 4 5 6

Sunday Monday Tuesday | Wednesday | Thursday Friday Saturday
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Execution On _ .
Condition Operation
Off

Command
DATEWR —l— .
Every scan i Everyscan
DATEWRP :m
(Pulse)
<+ <+
1 Scan 1 Scan

oS c el Error Flag (F110)
Error F110 turns ON for 1 scan when the address of device assigned to @D exceeds the range of

device D. (Range of device D depends on CPU type)

Program DATEWR, DATEWRP
Example

When X00 turns ON, the program stores the clock data in DO - D6. Then writes clock data to
RTC (Clock data), starting from DO. After the operation, you can check the result by using
DATERD(P) instruction.

Ladder Diagram (LD)

]
— | [V 2017 oa H
[MGV i Bl H
[r0y 29 0z H
[ricy 10 03 H
[FCY a0 04 H
[0V an 05 H
[MGV 3 06 H
| DATEWRFDO H

01
— | | DATERDF DZ0 H
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Instruction List (IL)

Instruction Device
LD X00
MOV 2017 DO
MOV 11 D1
MOV 29 D2
MOV 10 D3
MOV 30 D4
MOV 40 D5
MOV 3 D6
DATEWRP DO
LD X01
DATERDP D20

The program operates as following:
. When X00 is turned ON, each MOV instruction operates.

. Moved data are stored in destination device. Year (2017) in DO, month (11) in D1, day
(29) in D2, hour (10) in D3, minute (30) in D4, second (40) in D5 and day of week (3) in
D6.

. When X01 is turned ON, the clock data written to the RTC is stored in D20. There might
be a few seconds delay since X00 and X01 are turned ON at different moment.

CARD 0 1 2 3 4 3 6
DI]EII]DI 2017 11 24 10 a0 40 3|—b- Data to write at clock device
Dooot 0 0 0 0 0 0 1]

Doonz [ 2017 11 29 10 30 40 3 Data read from clock device
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2.12.3 DATE+, DATE+P

Supported RSV
PLC Series o

) CP3A/B/P/U
CPnF | XPnE | CPnE | XPnB | PLC-S BP | XPAVIR | T
0 0 0 0 0 o o 0

Function

DATE+ and DATE+P add a time data assigned to S2 and time data assigned to S7. Result is
stored in word device assigned to D.

Instructi Valid device type Steps Flag
nstruction P TXTYTKTLTF[T[C[S[Z]R[Q[D|@D |Constant|” | Error| Zero |Carry
DATE+ S7/0]0]0]0|0|0O[0O|0O|-]0]-]0OJ0O| O -
DATE+P S2/0]0]0]0|0|0O|0O|0O|-]0]-]0OJ0O]| O - 4 (0] - -
DIO|-]0/0|0O[-]0]0|-{0|-]0[0] O -
— | } DATE+ si 2 D
| | { DATE+P s7 2 D
S7 Head address of word devices where the time data to be added is stored.
2 Head address of word devices where the time data for addition is stored.
D Head address of word devices where the added time data will be stored.

DATE+, DATE+P

. The instruction adds S2 to S7. S2

data to be added.

is a time data which is added to §7. §7 is a time

¢ The added time data is stored in the word device starting from D.

« Timedataof §7 and S2 should exist in order of hour (0 - 23), minute (0 - 59), second
(0-59).

. If the result of addition exceeds 24 hours, 24 hours will be subtracted from the result.

51 Hour
57+17 | Minute
S$7+2 | Second

Total Solution for Industrial Automation

Data
Range

0-23

0-59

0-59

_l_

52

S§2+1

52+2

Hour

Minute

Second

Data
Range

0-23

0-59

0-59

Data
Range

D Hour

0-23

D+1 | Minute | 0-59

D+2 | Second | 0-59
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Execution On i
(@eJplo[iife]sW Operation
Command Off
DATE+ —‘ .
i+ Every scan Every scan
DATE+P '
(Pulse)
<+ P
1 Scan 1 Scan
Operation [EEUJEREN (F110)
Error F110 turns ON for 1 scan when the address of device assigned to @D exceeds the range of

device D.(Range of device D depends on CPU type)

Program
Example

DATE+, DATE+P

The program reads the time data from the RTC (Clock Device) when X03 is on. Then adds 1
hour to the data and stores the added time data to D43.

Ladder Diagram (LD)

x03

— |

Instruction List (IL)

Instruction Device
LD X03
DATERD DO
MOV D23
MOV 0 D24
MOV 0 D25
DATE+ | D3 | D23 | D43

[oATERD o0 |
[MOv 1 DZ3 H
MOV © D23 H
MOV 0 D5 H
[OATE- D3 023 D43 H
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The program operates as following:

¢ When X03 is ON, the program reads time data from the RTC (Clock Device) and stores it
at the device starting from DO. Then the program input “1” in D23, “0” in D24 and D25.

. DATE+ instruction operates and the added time is stored at the device starting from D43.

®03 +2017
—IHl [DATERD DO K
I +[)]23 H
+0
[MOV D D24 H
[MOv D +0025 H
+19 +1 +20
[DATE: D3 DZ3 D43 H
CARD 0 1 2 3 4 ]
poooo - 207 12 1 19 = 23|
D001 0 0 I +
Doooz 0 0 | 1 0 |
D003 0 0 0 =
Doon4 0 i of 20 Eg 23
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2.12.4 DATE-, DATE-P

Supported
PLC Series

¥ CP3A/B/P/U
XPnF CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R CP4A~D/U
0 0 0 0 0 o) 0] 0] 0

DATE- and DATE-P subtract a time data assigned to $2
result is stored in a word device.

from time data assigned to §7. The

Instruction Valid device type Steps Flag
d M| X|Y|K|L|F|[T|C|S|Z|R|Q|D]|@D |Constant & Error| Zero |Carry
DATE- $710]0|0|0|0O|0O|0O|0O|-|0O]-|0O]0O] O -
DATE-P $2{0]|0|0|0|0O|0O|0|0O|-|0O]-|0O]0O] O - 4 0 - -
D | O 0|0|0|-[/0|0|-]{0]-]/0]0O] O -
— | [ DATE- s1 52 D H
| | { DATE-P s7 52 D H
S7 Head address of word devices where the time data to be subtracted is stored.
2 Head address of word devices where the time data for subtraction is stored.
D Head address of word devices where the subtracted data will be stored.

DATE-, DATE-P

¢ The instruction subtracts 52 from §7. 52
is a time data which is subtracted.

is a time data which is subtracted from §7, 57

¢ The subtracted time data is stored in the word device starting from D.

e Timedataof §7 and 52 should exist in order of hour (0 - 23), minute (0 - 59), second
(0-159).

. If subtracted time data is negative, 24 hours will be added to the result.

s71 Hour
S$7+17 | Minute
S§7+2 | Second

Data
Range

0-23

0-59

0-59

52

S52+1

52+2

Data
Range

Hour

0-23

Minute

0-59

Second

0-59

D Hour 0-23

D+1| Minute | 0-59

D+2 | Second | 0-59
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Execution On _ .
(@e)glo[jife]s Operation o

Command
DATE- —l— .
Every scan i Every scan
DATE-P '
(Pulse)
<+ -+
1 Scan 1 Scan

(O]ol=\r-lilosW Error Flag (F110)
Error F110 turns ON for 1 scan when the address of device assigned to @D exceeds the range of

device D. (Range of device D depends on CPU type)

DATE-, DATE-P
Example

The program reads the time data from the RTC (Clock Device) when X03 is on. Then
subtracts 1 hour from the data and stores it to the D43.

Ladder Diagram (LD)

¥03
— | [DATERD DO H
[WMay 1 D73 K
[MOV O Dza H
[MOV 0O 05 H
[OATE- D03 DZ3 BEE H
Instruction List (IL)
Instruction Device
LD X03
DATERD DO
MOV 1 D23
MOV 0 D24
MOV 0 D25
DATE- D3 | D23 | D43
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The program operates as following:

¢ When X03 is ON, the program reads time data from the RTC (Clock Device) and stores it at
the device starting from DO. Then the program input “1” in D23 and “0” in D24 and D25.

. DATE- instruction operates and the subtracted time data is stored starting from D43.

03 +2017

—{ [DATERD DO H
[Mov 1 +[31:23 H
[MOV O +DD:24 H
[MOV O +|ZJD25 H
413 1 B

[DATE- D3 073 D43 H

CARD 0 1 & 3 4 3

Doooo 2m7 12 11| 19 EY 24

Doom ] 1] 1] -_

Doooz ] 1] 1| 1 1] i |

Coon3 1] 1] 0 -

Dooo4g ] 1] 1] 18 59 24
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2.12.5 SECOND, SECONDP

WoJololgtlel | XpnF | CPnF | XPnE | CPnE | XPnB | PLCSS B | xR | AT
PLC Series
0 0 0 0 0 ) 0 0 0
Function SECOND and SECONP converts time data into second-format data.
P Valid device type Steps Flag
Structio MIX|Y|K|L|F|T|C|S|Z|R|Q|D|@D |Constant s Error| Zero |Carry
S10|0|0|0O|0O|0O|0O|0O|-|0O]-]0]0O]| O - } )
SECOND(P) D|O 0|0]|0O 0[0]|-[|0]-]0[0O] O 3 O
| | [seconb s pH
— | [seconor s pH
S Head address of word devices where the time data to be converted is stored.
D Head address of double word device where the converted time data will be stored.

SECOND, SECONP

. The instruction converts the time data (hour, minute, second) into second-format data.

¢ Time data is specified by the head address of word devices assigned to S.

. After the execution, specified time data is converted into seconds.

. Converted time data in seconds is stored in the double word device assigned to D.

. The range of conversion result is from 0 to 86399.

Data
Range
D+1 D
L) Hour 0-23 1 J\
[
S+1 | Minute | 0-59 -’ Second
5+2 | Second | 0-59
Execution On :
oy r
Condition Operation
Command Off
SECOND —,—7
> -
Every scan Every scan
SECONDP '
(Pulse)
<+ -+
1 Scan 1 Scan
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ool 1ol  Error Flag (F110)
Error F110 turns ON for 1 scan when the address of device assigned to @D exceeds the range of

device D. (Range of device D depends on CPU type)

If the value of the time data to convert exceeds the data range, F110 turns ON for 1 scan.

Program SECOND, SECONDP
Example

When X00 is ON, this program converts time data (D3 - D5) into seconds. After the
conversion, the result is stored in D10 and D11.

Ladder Diagram (LD)

®00
— | [DATERD DO

I SECOND D3 D10

Instruction List (IL)

Instruction Device
LD X00
DATERD DO
SECOND D3 D10

The program operates as following:

¢ When X00 is ON, the program reads time data from the RTC (Clock Device) and stores it
starting from DO. Then the time data (D3 - D5) is converted into seconds.

. The converted time data is stored in D10 and D11.

=00 +2M7
|| [DATERD DO
+20 +72249
[SECOND D3 Dio
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2.12.6 HOUR, HOURP

SWlelelelglcloel | XpnF | CPnF | XPRE | CPnE | XPnB | PLC-S BP | XPna/IR | CPSAVB/PIU
, CPAA~D/U
PLC Series
0 0 0 0 0 0 0 0 0

Function HOUR, HOURP convert second-format data into time data (hour, minute, second format).

EE e Valid device type Steps Flag
e M]X[Y][K[L[F|[T]C]s[z]R]Q|D[@D |Constant|> "|Error| Zero|Carry
S|O0O[0|]0|0O|0O O[O0|-]|0|-]0|0] O - . .
HOURP) "5 To1-Tololo]-[olo[-[o[-[o][o] O 310
| | { HOUR S D H

— | [Hourr s DH

S Head address of double word device where the time data to be converted is stored.

D Head address of word devices where the converted time data will be stored.

HOUR, HOURP

. The instruction converts the second-format data into time data (hour, minute, second).

. Second-format data is specified by the head address of double word device assigned to S.
. After the execution, specified second-format data is converted into time data.

. Converted time data is stored in the word device assigned to D.

*  You can input second-format data from 0 to 86399,

Data

Range

S*1 S D| Hour |o0-23
| T )

Second * D+7| Minute | 0-59

D+2 | Second | 0-59

Execution On _ )
(@elpleliife]lqW Overation
Command Off |
HOUR —]— |
Every scan © Every scan
HOURP '
{Pulse)
+» <«
1 Scan 1 Scan
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Operation
Error

Program
Example

Error Flag (F110)

F110 turns ON for 1 scan when the address of device assigned to @D exceeds the range of
device D. (Range of device D depends on CPU type)

F110 turns ON for 1 scan when the time data to convert exceeds the range of 0~86399.

HOUR, HOURP

When X00 is ON, this program converts second-format data DO into time data. After the
conversion, the result is stored starting from D10.

Ladder Diagram (LD)

%00
— | [HOUR DD D10
Instruction List (IL)

Instruction Device

LD X00

HOUR Do | D10

The program operates as following:

¢ When X00 is turned ON and DO and D1 is “86355”, the program converts the second-
format data into time data.

*00 +BG3E5  +23
|| [HOUOR DO Dl
CARD 0 1 2
ooooo | 20814 1 0

poont | 23 59 1q
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2.13 Buffer Memory Access Instruction
2.13.1 FROM, FROMP, DFRO, DFROP

XPnF CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R (e

ztgzorged CP4A~D/U
€ries 0 0 0 0 0 0 0 0 0

FROM(P), DFRO(P) read data from buffer memory of a special module and store the data in the
designated device memory.

Instruct Valid device type Stens Flag
nstruction
u M| X|Y K|L|F|T|C|S|Z]|R|Q|D |@D|Constant g Error | Zero |Carry
n’lO|O0|0[0O0|O0]O|O|0O|O|0O|0O|0O]|0O] - 6]
FROM(P) [n2]| OO [O0|O0O|O0O|0|0]0]0]|0]0|0|0O] - 6] 5 0 ) }
DFRO(P) | p|O|-|0|0O|0O]|-|0O]lO|-]0O|-]0O0]|O]|O -
n30]O0[0|0]J]O[0O|0O]|O 0O|0O|O0|0O]|0O 6]
— | [ FROM/DFRO nl n2 D n3 H
— | [ FROMP/DFROP nl n2 D n3 H
nl Base and slot number of the special module in hexadecimal
n2 Offset of buffer memory to read word data
D Head address of word devices where the word data to be read is stored.
n3 The size of word data to read. (0 - 255)

FROM, FROMP

. FROM and FROMP read data in n3 words starting from offset of buffer memory
assigned to nZ2.

¢ The buffer memory is located at a special module which is assigned to n7.

¢ The data read from the buffer memory is stored in the device assigned to D in n3

Total Solution for Industrial Automation

words.
Special module CPU module
Buffer memory Internal memory
Offset n2 Address D |
Offset nZ+1 Address D +1
n3word — Offset n2+2 |:> Address D+2 — n3word

Offset nZ+(3n-1)

Address D+(3n-

1)
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DFRO, DFROP

. DFRO and DFROP read data in (2*n3) words starting from offset of buffer memory

assigned to nZ2.

¢ The buffer memory is located at a special module which is assigned to n7.

e The data read from the buffer memory is stored in the device assigned to D in 2*n3)

CPU module
Internal memory

Address D

words.
Special module
Buffer memory
Offset n2
Offset n2 +1
(2%n3)word — Offset n2+2

Address D+1

Address D+2

— (2*n3)word

Offset n2+(2%3n-1)

Assigning n7 - [Base/Slot]

Base No.

Slot No.

H 0A

0B

H + [Base No.] + [Slot No.]
H: Stands for hexadecimal.
Base No.: 2 characters in hexadecimal
Slot No.: 2 characters in hexadecimal

Address D+(2%3n-1)

Base Number Slot S1
Local base Slot No. 5 HO005 or 5
1*' expansion Slot No. 3 HO103
10" expansion Slot No. 7 HOAO7
14™ expansion Slot No. 12 HOEOC
16" expansion Slot No. 10 H100A

Assigning n2 - [Buffer memory offset]
Offset of data to read which is stored at buffer memory. In other words, n2 indicates the

location of the data to be read. The offset of buffer memory is from 0 to 255.

(*) Refer to the Buffer Memory Assignment of each special module.
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Execution
Condition

Operation
Error

Program
Example
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On
Fy
Operation
Command off
FROM/DFRO
« —
j Every scan i Everyscan
FROMP/DFROP ‘
(Pulse) PR -«
1 Scan 1 Scan

Error Flag (F110)

F110 turns ON for 1 scan when:

e The address of device assigned by @D exceeds the range of device D. (Range of device D
depends on CPU type)

e Access to the special module fails.
¢ The base and slot number assigned to 177 is not special module.

¢ The number of data, n3, exceeds the range of device assigned to D.

FROM, FROMP

This program reads 1 word and stores the data in DO when X30 is ON. The data is read from
buffer memory offset 0 of special module equipped at slot 0 of local base.

Ladder Diagram (LD)

®30
— [FROM — HOOOD 0 ] 1
Instruction List (IL)
Instruction Device

LD X30

FROM  [H0000] 0 | DO [ 1

The program operates as following:

«  When X30 is ON, the program specifies the location of data. The data is located in buffer
memory offset 0 of special module which is equipped at slot 0 of local base.

¢ The size of the data to be read is 1 word.

. 1-word data which is read from the specified location is stored in DO.
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2.13.2TO, TOP, DTO, DTOP

Supported XPnF | CPnF | XPnE | CPnE | XPnB | PLCS | BP | XPnaviR | ConlS
PLC Series 5 5 5 5 5 5 5 5 5
Function TO(P) and DTO(P) write data from internal memory of CPU to buffer memory of a special module.
Instruct Valid Device Type Stens Flag
nstruction
. M{X|Y|K|IL|F|T|C|S|Z]|R|Q|D |@D|Constant P Error | Zero | Carry
n’|]O|O0O|0[O0O|O|O|O|O|O|O|O|O|0O]| - (6]
TO(P) n2l0]0|0|0|0O|0O|0O]0O|-]0|0O|0O]0O]|O (6] 5 0 ) }
DTO(P) S|0]-]0|0|0O|0O|0O]|O O|-]10]0]0 6]
n3l0|0[0|O0O]J]O|]O|O|O 0O|O0O|0|0O]0O 6]
{ | { To/TO nl n2 S n3 H
— [ Top/pTOP nl n2 S n3 H
nl Base and slot number of the special module in hexadecimal.
n2 Offset of buffer memory where the word data will be written
S Head address of device memory where the word data to be written is stored.
n3 The size of word data to be written. (0 — 255)

TO, TOP

e TO and TOP write n3 word data to offset of buffer memory assigned to n2.
¢ The buffer memory is located at a special module which is equipped at n7.

¢ The data to be written is stored in the device memory assigned to S.

& Using pulse contact as execution condition of TO instruction or using TOP instruction is

recommended.
CPU module Special module
Internal memory Buffer memory
[ Address § Offset n2 ]
Address §+1 Offset n2 +1
n3word — Address §+2 |:> Offset n2+2 — n3word
Address $+(3n-1) Offset n2+(3n-1)
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DTO, DTOP

. DTO and DTOP write (2*n3) word data to offset of buffer memory assigned to nZ2.
¢ The buffer memory is located at a special module which is equipped at n7.

¢ The data to be written is stored in the device memory assigned to S.

& Using pulse contact as execution condition of DTO instruction or using DTOP instruction is

recommended.
CPU module Special module
Internal memory Buffer memory
[ Address § Offset n2 ]
Address $+1 Offset n2+1
(2*n3)word — Address $+2 —> Offsets n2+2 _(2%n3)word
Address $+(2*3n-1) Offset n2+(2*3n-1)

Assigning 17 - [Base/Slot]
Base No. | Slot No.
H 0A 0B

H + [Base No.] + [Slot No.]
H: Stands for hexadecimal.
Base No.: 2 characters in hexadecimal
Slot No.: 2 characters in hexadecimal

Base Number Slot nl
Local base Slot No. 5 HO005 or 5
1*' expansion Slot No. 3 HO103
10" expansion Slot No. 7 HOAO7
14™ expansion Slot No. 12 HOEOC
16™ expansion Slot No. 10 H100A

Assigning n2 - [Buffer memory offset]

Offset of data to write at the buffer memory. In other words, n2 indicates the location of the
data to be written.

(*) Refer to the Buffer Memory Assignment of each special module.
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Execution On
.. Iy
Off
Command | . |
TO/DTO
<« P a—
Every scan i Every scan
TOP/DTOP
(Pulse) PR <«
1 Scan 1 Scan

OelIclilol)]  Error Flag (F110)
Error

F110 turns ON for 1 scan when:

e The address of device assigned by @D exceeds the range of device D. (Range of device D
depends on CPU type)

e Access to the special module fails.
¢ The base and slot number assigned to 177 is not special module.

e The number of data, n3, exceeds the range of device assigned to S.

Program e oYRTe]:
Example '

This program writes 1-word data which is located in DO, to the buffer memory when X30 is
ON. The data is written to buffer memory offset 0 of special module equipped at slot 0 of local
base.

Ladder Diagram (LD)

x30
— | [TO HOOOO ] i] 1 |-{
Instruction List (IL)
Instruction Device

LD X30

70 |Hoooo] 0 | DO [ 1

The program operates as following:
. When X30 is ON, the program specifies the location of data. The data is located in DO.
. The size of the data to be written is 1 word.

. 1-word data is written to buffer memory offset 0 of special module which is equipped at
slot 0 of local base.
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2.14 Data Link Instruction
2.14.1 SND, SNDP

Supported
PLC Series

Total Solution for Industrial Automation

; CP3A/B/P/U
XPnF | CPnF | XPRE | CPnE | XPnB | PLC-S BP XPRA/IR | pan~D/U
0 0 0 0 0 0 © 0

SND(P) instructions send a frame starting from S, in byte unit assigned to size. Slot specifies
communication module and the port with the assigned value. The result of sending data are
stored in the device assigned to Result

Valid Device Type

Flag

Instruction

<

TIC|S

Y4

R|Q|D |@D

Constant

Steps

Error | Zero

Carry

SND(P)

Slot | -

o)

S

Size

o)

O |0 |O
O |0 |O

Result

O |0 |O
O |0 |O
O |0 |O

O |0 |O

O |0 |O

O |0 |O
O |0 |O
O |0 |O

Slot

Size Result

I_

SNDP

Slot

s

Size Result

I_

Constant to specify the slot number of communication module and the port.

S Head address of word device where data to be sent are stored.

Size

Constant or head address of word device where the data in byte size to be sent is
stored.

Result

Address of word device where the result of sending data will be stored.

SND, SDNP

SND(P) instructions send a frame starting from S, in byte unit assigned to size.

SND(P) instructions support only serial communication. Supported serial communication
modules are as following:

CM1 Series CM3 Series
SCO2A SP32MDT SP32MDCF SPO2ERS
SCO1A SP32MDTV SP16MDR SPO2ERR
SCO1B SP32MDTE SP16MDRV SPO1ERC
SC02C SP32MDTF SP16MDRE SPO2ERSC
SCO02CDMA SP32MDC SP16MDRF SPO2ERRC

SP32MDCV SB16MDT

SP32MDCE SB16MDTV

Slot specifies the communication module and the port with the assigned value.

The result of sending data is stored in the word device assigned to Result.

When the instruction is executed, the number of bytes assigned to size, starting from the
device Sare sent.

When you use SND(P) instructions, you can set timeout at [Online] - [Special Module
Setup] - [RS232C/422 Module...] - [Common] tab. Refer to the figure below.
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RS232C/422 Module Setup ? R
Base: [Local - Slot [Slote -] Help
CH1 | CHz |Common
|'SND' Timeout (sec) 20 - |
RCY" Timeout {(sec)
Write Read Status Close

Assigning S/ot - [Base/Slot and communication port]

Base No. Communication Slot No.
port
H 0A 1 B

H + [Base No.] + [Communication port] + [Slot No.]

H: Stands for hexadecimal

Base No.: 2 digits in hexadecimal (Local: HOO, Expansion: HO1~H10)
Communication port: 1 digit in hexadecimal. (0: Channel 1, 1: Channel 2)
Slot No.: 1 digit in hexadecimal

Base Number Communication port Slot Slot
Local base Channel 1 Slot No. 5 HO005
1 expansion Channel 1 Slot No. 3 HO103
10" expansion Channel 1 Slot No. 7 HOAQ7
14" expansion Channel 2 Slot No. 12 HOD1C
16" expansion Channel 2 Slot No. 10 H101A
Assigning S

Assign the head address of word device where the frame to be sent is stored. The specified
frame will be sent.

Assigning Size

Decides the size of data to send, starting from the location of frame assigned to S.
The range of data length is from 1 byte to 500 bytes (= 250 words).

If Size exceeds its range, the instruction will not be executed.

Size can only be assigned in byte unit.

Assigning Result

When the frame is sent, the result of data transmission will be stored in the device assigned to
Result
Result format is as following:

Bit 0 Transmission completed: ON (1 scan)
Transmission failed: ON (Always)
Bit 1 Transmission failed: ON (Always)
Bit2-7 OFF
Bit8-F Error code (0 = No error)

(*) For the information of error code, refer to [Communication module RS232C/422/485] at
[Help].
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Execution On
e )
Condition Operation £

Operation
Error

Program
Example
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Command Off
SND
Every scan 5 Every scan
SNDP
(Pulse) -« >
1 Scan 1 Scan

A You have to use pulse contact as execution condition of SND instruction or use SNDP
instruction to prevent data transmission error.

Error flag (F110)

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

SNDP

When operation command X00 is ON, SNDP instruction is executed. Then, 10-byte data (5
words) starting from DO (DO~D4) is sent. The data is sent through channel 2 of
communication module equipped at slot 0 of local base (= HO010). The result of sending data
is stored in M80 (M80~MS8F).

Ladder Diagram (LD)

%00
—] | [SNDP HODIO i) 0 YE |-{
Instruction List (IL)
Instruction Device

LD X00

SNDP | Hoo10 | DO | 10 | Mm80

The program operates as following:

*  When X00 is ON, the instruction checks whether communication module is equipped at
slot 0 of local base.

e Then, the instruction specifies the location and length of data. The data to be sent is
located in DO ~ D4 (= 10 bytes).

e After the data transmission, the result is stored in M80 (M80~MS8F).
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2.14.2 RCV, RCVP

Supported
PLC Series

- CP3A/B/P/U
XPnF | CPnF | XPnE | CPnE | XPnB | PLCS BP | XPRA/IR | o
0 0 0 0 0 0 0 ° °

RCV(P) instructions receive and store a frame in device starting from D, in byte unit assigned
to size. Slot specifies communication module and the port with the assigned value. The
result of data reception is stored in the device assigned to Result.

: Valid Device Type Flag
Instruction Steps
M| X|Y|K|L|[F|[T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
Slot | - |- |- |-|--1-/-1-1-1-1-]- )
D [0|0O|O|O|O|-]0O|O|-|O|-|0O|0O|O -
RCV(P)— ol - | -
Size |O|O|0O|O|O|-|0|O|-|0O|-]0|0O]|O )
Result| 0| O|O|O|0O|-|0|O|-|0|-|0|0O|O -
| |  Rov slot D Size Result H
| | I Rove Slot D Size Result H
Slot Constant to specify the slot number of communication module and the port.
D Head address of word device where received data are stored.
Size Constant or head address of word device to decide the length of received data in byte
size.
Result Address of word device where the result of data reception will be stored.
RCV, RCVP

RCV(P) instructions receive and store a frame in device starting from D, in byte unit
assigned to size.

RCV(P) instructions support only serial communication. Supported serial communication
modules are as following:

CM1 Series CM3 Series
SCO2A SP32MDT SP32MDCF SPO2ERS
SCO1A SP32MDTV SP16MDR SPO2ERR
SCO1B SP32MDTE SP16MDRV SPO1ERC
SC02C SP32MDTF SP16MDRE SPO2ERSC
SCO2CDMA SP32MDC SP16MDRF SPO2ERRC

SP32MDCV SB16MDT

SP32MDCE SB16MDTV

Slot specifies the communication module and the port with the assigned value.

The result of data reception is stored in the device assigned to Result
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e When you use RCV(P) instructions, you have to set timeout at [Online] - [Special Module
Setup] - [RS232C/422 Module...] - [Common] tab. Refer to the figure below.

RS232C/422 Module Setup 2 R

Base: [Local - St [Slow - Help

CHI1 | CH2 | Common

'SWD" Timeout (sec)
|‘HCV' Timeout (sec) 20 .

‘hirite Fiead Statug Cloze

Assigning S/ot - [Base/Slot and communication port]

Base No. Communication Slot No.
port
H 0A 1 B

H + [Base No.] + [Communication port] + [Slot No.]

H: Stands for hexadecimal

Base No.: 2 digits in hexadecimal (Local: HOO, Expansion: HO1~H10)
Communication port: 1 digit in hexadecimal. ( 0: Channel 1, 1: Channel 2)
Slot No.: 1 digit in hexadecimal

Base Number Communication port Slot Slot
Local base Channel 1 Slot No. 5 HO005
1*' expansion Channel 1 Slot No. 3 HO103
10™ expansion Channel 1 Slot No. 7 HOAQ7
14™ expansion Channel 2 Slot No. 12 HOD1C
16" expansion Channel 2 Slot No. 10 H101A
Assigning D

Assign the head address of word device where the received frame to be stored.
Assigning Size

Decides how many data to receive and store the data starting from the device D.
The range of data length is from 1 byte to 500 bytes (= 250 words).

If Size exceeds its range, the instruction will not be executed.

Size can only be assigned in byte unit.
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Assigning Result

When the frame is received, the result of data reception will be stored in the device assigned
to Result.
Result format is as following:

Bit 0 Reception completed: ON (1 scan)
Reception failed: ON (Always)
Bit 1 Reception failed: ON (Always)
Bit2-7 OFF
Bit8-F Error code (0 = No error)

(*) For the information of error code, refer to [Communication module RS232C/422/485] at
[Help].

Execution On
v )
Condition ey 4

Command off
RCV
Every scan i Everyscan
RCVP
(Pulse) <> >
1 Scan 1 Scan

A You have to use pulse contact as execution condition of RCV instruction or use RCVP
instruction to prevent data reception error.

O]o]I-1ilolal Error flag (F110)
Error ) -
F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of

device D. (Range of device D depends on CPU type)
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Program RCVP

Example
When operation command X00 is ON, RCVP instruction is executed. 10-byte data (5 words)
will be received and stored in the device starting from DO (DO~D4). The data is received

through channel 2 of communication module equipped at slot 0 of local base (= H0O010). The
result of data reception is stored in M80 (M80~MS8F).

Ladder Diagram (LD)

%00
— | [RCYF  HOOIO i) 10 ¥EN] |-{
Instruction List (IL)
Instruction Device
LD X00
RCVP | Hoo10 | DO | 10 | m80

The program operates as following:

*  When X00 is ON, the instruction checks whether communication module is equipped at
slot 0 of local base.

* Then, the instruction specifies the location and length of data. The data will be received
in DO ~ D4 (= 10 bytes).

»  After the data transmission, the result is stored in M80 (M80~MS8F).
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2.14.3 SEND, SENDP

Supported
PLC Series

¥ CP3A/B/P/U
XPnF CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R CP4A~D/U
0 0 0 0 o) 0] 0] 0

SEND(P) instructions send a user defined frame. User defined frame to send is specified by
the value assigned to PID and F_Name. After sending a user defined frame, the result is
stored in the word device assigned to Result

Valid Device Type

Flag

Instruction

FIT|C|S

y4

R

@D

Steps
Constant|

Error | Zero

Carry

SEND(P) |F_Name

PID

0|0|0] -

o]

©)

0] 4

Result

oo |0
O|O |O| X

O|O |0 <
O|O|O| =
O|O|O|

0]
)
0]

O|O |O|Lo
O|O|O| O

SEND

FPID

F_Name

Result

SENDP

PID

F_Name

Result

PID

Program ID of communication configuration program where frame is stored.

F_Name

Constant or address of word device to specify the frame and communication
port(channel).

Result

Address of word device where the result of sending data will be stored.

SEND, SENDP

SEND(P) instructions send a user defined frame.

User defined frame is specified by the value assigned to PID and F_Name.

When the user defined frames are sent, the result of sending data is stored in the word

device assigned to Result.

To use SEND(P) instructions, communication configuration program and TX* frames have

to exist in the project. If not, data transmission fails.

SEND(P) instructions support serial (RS232C, RS422, RS485) and ethernet
communications. Supported communication modules are as following:

- Ethernet

CM1 Series CM3 Series
ECOTA SP32MDT SP32MDCF SPOTEET

EC10A SP32MDTV SP16MDR

EC10B SP32MDTE SP16MDRV

EC10C SP32MDTF | SP16MDRE

SP32MDC SP16MDRF

SP32MDCV SB16MDT

SP32MDCE | SB16MDTV

4 TX: Transmit
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- Serial
CM1 Series CM3 Series
SC02A SP32MDT SP32MDCF SPO2ERS
SCO1A SP32MDTV SP16MDR SPO2ERR
SCO1B SP32MDTE SP16MDRV SPO1ERC
SC02C SP32MDTF SP16MDRE SPO2ERSC

SC02CDMA SP32MDC SP16MDRF SPO2ERRC
SP32MDCV SB16MDT
SP32MDCE SB16MDTV

When you use serial communication, corresponding protocol has to be set up for the
module at [Online] - [Special Module Setup] - [RS232C/422 Module...]. Following figure
is an example.

RS232C/422 Module Setup 2 X |
Base:  Local = | Slot  Slot2 b Help
CH1 | CH2 |Cammon
Comm R5485 =
Operation Mode: Comm Parameter
Link with CH 1 Baud Rate: 38400 =
Profocal: I = Parity: Mone ¥
Data Bit: i 4
Stop Bit: 1 =
Fesponse Delay (mSec) 50 =
Write Read Status —Close

When you use SEND(P) instructions, you can set timeout at [Online] - [Special Module
Setup] - [RS232C/422 Module...] - [Common] tab. Refer to the figure below.

RS232C/422 Module Setup ? R
Base: [Local - Sloti [Slo2 -] Help
CH1 | CH2 | Commaon
|‘SND' Timeout (sec} 20 - |
RCY Timeout (sec) 20 .
Wirite Fiead Status Cloze

A Do not use SEND(P) and RECV(P) instructions together within same scan time, in same
communication module. Doing so may cause a deterioration.
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Assigning P/D

Input constant or head address of word device to specify a program ID of communication
configuration program. User defined frame will be sent from the program specified by P/D.
Assigning £_Name

Decides which frame to be sent. Constant or a word device can be assigned. When you assign
a frame number to £_Name, follow the format below.

Upper byte (Bit 8~15): Communication port (Channel 1: 0, Channel 2: 1, Ethernet: Host ID
(0~7))
Lower byte (Bit 0~7): Frame number in communication configuration program.

B15 B8 B7 BO

Communication port

(Channel) Frame number

% When SEND(P) instructions are used with Hybrid Xpanel, upper byte is always “H00” since
it uses only channel 1.

Assigning Result

When the frame is sent, the result of data transmission will be stored in the device assigned to
Result.
Result format is as following:

. Transmission completed: ON (1
Bit O
scan)
Bit 1 Transmission failed: ON
(Always)
Bit2-7 OFF
Bit8-F Error code (0 = No error)

(*) For the information of error code, refer to [Communication module RS232C/422/485] or
[Ethernet communication] at [Help].

Command

REY On
Condition [EEeTYSaIes 1
_ Off |

SEND

i Every scan Every scan
SENDP
(Pulse) <« P

1 Scan 1 Scan

/L\. You have to use pulse contact as execution condition of SEND instruction or use SENDP
instruction to prevent data transmission error.
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Operation
Error

Program
Example
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Error flag (F110)

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

SENDP

When operation command X00 is ON, SENDP instruction is executed. Then, frame number “3”
in PID 5 will be sent through channel 2. The result of sending data is stored in word device
M80 (M80~MS8F).

Ladder Diagram (LD)

=00
I I SEMDP & HO103 B0

Instruction List (IL)

Instruction Device
LD X00
SENDP 5 | Ho103 | ™80

The program operates as following:

. When X00 is ON, the instruction specifies the frame to be sent. Frame to be sent is
located in program ID 5.

e The frame number “3” is sent through the channel 2 (=H0103).

*  After the data transmission, the result is stored in M80 (M80~MS8F).
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2.14.4 RECV, RECVP

Supported
PLC Series

¥ CP3A/B/P/U
XPnF CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R CP4A~D/U
0 0 0 0 0 o) 0] 0] 0

RECV(P) instructions receive a user defined frame. User defined frame to receive is specified
by the value assigned to PID and £_Name. When a user defined frame is received, the
reception result is stored in the word device assigned to Resuft.

: Valid Device Type Flag
Instruction Steps
MI{X|Y|K|L|F[T|C|S|Z]|R|Q|D |@D|Constant Error | Zero | Carry
PD |O|O|O|O|O|O|O|O|-|0O]|-|O]JO]|O 0
RECV(P)| £ Name|O|O|O|O|O|-|-|-|]-|O|-|O|O|O 0 4 - -
Result |0|O0|0O|O|O|-|-|-]-10|-|/0|0O]|0O -

— | { SEND PID F Name Result H
| | { SENDP PID F_Name  Result H
PID Program ID of communication configuration program where frame is stored.

Constant or address of word device to specify the frame and communication port
F_Name
(channel).
Result Address of word device where the result of data reception will be stored.
RECV, RECVP

e RECV(P) instructions receive a user defined frame.

e A user defined frame to receive are specified by the PID and F_Name.

*  When a user defined frame is received, the result of data reception is stored in the word
device assigned to Result.

«  To use RECV(P) instructions, communication configuration program and RX> frames have

to exist in the project. If not, data reception fails.

e RECV(P) instructions support serial (RS232C, RS422, RS485) and ethernet

communications. Supported communication modules are as following:

- Ethernet

CM1 Series CM3 Series
ECOTA SP32MDT SP32MDCF SPOTEET

EC10A SP32MDTV SP16MDR

EC10B SP32MDTE SP16MDRV

EC10C SP32MDTF | SP16MDRE

SP32MDC SP16MDRF

SP32MDCV SB16MDT

SP32MDCE | SB16MDTV

> RX: Receive
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- Serial

CM1 Series CM3 Series
SC02A SP32MDT SP32MDCF SPO2ERS
SCO1A SP32MDTV SP16MDR SPO2ERR
SCO1B SP32MDTE SP16MDRV SPO1ERC
SC02C SP32MDTF SP16MDRE SPO2ERSC
SC02CDMA SP32MDC SP16MDRF SPO2ERRC

SP32MDCV SB16MDT

SP32MDCE SB16MDTV

When you use serial communication, corresponding protocol has to be set up for the
module at [Online] - [Special Module Setup] - [RS232C/422 Module...]. Following is an

example.
RS232C(422 Module Setup X |
Base:  Laocal = Slot Slot2 = Help
CH1 | CHZ |Comman
Comm R5485 b
Operation Mode: Comm Parameter
Link with CH 1 Baud Rate: 38400 =
Protocl:  Prafocal Proarm 1 = || | PR Nane =
Data Bit: g s
Stop Bit: 1 =
Fesponse Delay {mSec): B0
Mirite Bead Status — Close

When you use RECV(P) instructions, you have to set timeout at [Online] - [Special
Module Setup] - [RS232C/422 Module...] - [Common] tab. Refer to the figure below.

Write

Fiead Status

R5232C/422 Module Setup ? R
Base: [Local -] St Stz -] Help
CH1 | CHZ | Common
'SND Timeout {sec) 20 =
|'HCV‘ Timeout {sec) 20 . |

Close

/L\. It is not recommended to use RECV(P) and SEND(P) instructions together within same
scan time, in same communication module. Not doing so may cause a deterioration.
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Execution
Condition

Assigning P/D

Input constant or address of word device to specify a program ID of communication
configuration program. The user defined frame will be received in the program specified by P/D.

Assigning £ Name

Decides the frame to receive. Constant, hexadecimal or address of a word device can be
assigned. When you assign a frame number to £ Name, follow the format below.

Upper byte (Bit 8~15): Communication port (Channel 1: 0, Channel 2: 1, Ethernet: Host ID
(0~7))
Lower byte (Bit 0~7): Frame number in communication configuration program.

B15 B8 B7 BO

Communication port

{Channel) Frame number

% When RECV(P) instructions are used with Hybrid Xpanel, upper byte is always “H00” since
it uses only channel 1.

Assigning Result

When a frame is received, the result of data reception will be stored in the device assigned to
Result.
Result format is as following:

Bit 0 Reception completed: ON (1
scan)
Bit 1 Reception failed: ON
(Always)
Bit2-7 OFF
Bit8-F Error code (0 = No error)

(*) For the information of error code, refer to [Communication module RS232C/422/485] or
[Ethernet communication] at [Help].

On
. L A
Operation
Command Off
RECV
| Every scan Every scan
RECVP
(Pulse) PR “«p
1 Scan 1 Scan

/L\. You have to use pulse contact as execution condition of RECV instruction or use RECVP
instruction to prevent data reception error.

Total Solution for Industrial Automation



264

CH2 Application Instructions

Operation
Error

Program
Example
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Error flag (F110)
F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

RECVP

When operation command X00 is ON, RECVP instruction is executed. The frame number “3” in
PID 5 through channel 2. The result of data reception is stored in word device M80
(M80~MS8F).

Ladder Diagram (LD)
%00

—] | [RECVE & HOT03 [YE 4

Instruction List (IL)

Instruction Device
LD X00
RECVP 5 | Ho103 | ™80

The program operates as following:

. When X00 is ON, the instruction specifies the frame to receive. The frame to receive is
located in program ID 5.

e The frame number “3” is received through channel 2 (=H0103).

*  After the data reception, the result is stored in M80 (M80~MS8F).
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2.15 Timer Instruction

2.15.1 TON

Supported
PLC Series

Y CP3A/B/P/U
XPnF CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R CPAA~D/U
0 0 O 0 0 0 0 O 0
TON turns ON a timer contact when the current value reaches a setting value.
Valid device type Flag
Instruction |\l s Iy [k | L|F|T|c|s|z|r|a|D|@D|constant| P |E™O" | zero| camry
(New)
el -1-1-T-T-T-Tol-T-T-1-T-1-1- - ]
N T I-[lol-Jolol -1 o© X °

—] | [ Ton t v H

t Address of timer device T. Device T is a bit device.

v Setting value of timer.

TON

Device T assigned to ¢ is a bit device. There are device TC and TS to express the detailed
value of device T assigned to t.

Device TC is a word device to express the current time value of ¢,

Device TS is a word device to express the time setting value of £ The value of device TS is
equal to the value assigned to v.

When execution condition is ON, the value of device TC which corresponds to the timer
device ¢ increases.

When the value of device TC which corresponds to the timer device ¢ reaches the setting
value v, the device assigned to ¢ turns ON.

The actual time for timer device ¢ is calculated as following:
Actual time = v = time unit (100ms or 10ms)°®

From 0 to 65535 can be assigned to v.

When the execution condition turns OFF, the corresponding device TC becomes “0” and
the timer turns OFF.

When the timer contact meets RST instruction, the corresponding device TC becomes “0”
and the timer turns OFF.

The timer contact assigned to ¢ can be used as an A or B contact.

® You can configure time unit at [Tool] - [PLC Parameter] - [Basic] - [Timer].

Total Solution for Industrial Automation



266 CH2 Application Instructions

Execution on
Condition Execution o]

Condition
Setting
Walue v

1

o |

Device TC |

Corresponding to £ 10 se0 '

S0 I

When =100 !

1

1

1

Timner

Device £

O]oINilolal  Error Flag (F110)
Error

F110 turns ON for 1 scan when the address of device assigned by Z exceeds the range of device.
(When device Z is used for Function Block implementation, the valid range of device is 2128 -
71023))

Program TON
Example

When X00 turns ON, the value of TC1 increases. TC1 is a word device which indicates the
current time value of T1. When the value of TC1 reaches “100” (= 10 sec), T1 turns ON. When
T1 turns ON, Y20 turns ON.

If X01 turns ON, RST instruction executes. Therefore, the current value becomes “0” and T1 is
turned OFF.

Ladder Diagram (LD)

%00
— | [ TON Ti 100
T ]
I I
®01
— | [RST T
Instruction List (IL)
Instruction Device
LD X00
TON 1| 100
LD T1
ouT Y20
LD X01
RST T1
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The program operates as following:

¢ When X00 is ON, the program starts timer device T1. The value of TC1 increases. When it
reaches 100, T1 is turned ON. When T1 is ON, it turns ON Y20.

. If X00 is turned OFF before the current value of timer reaches the setting value, the value
of TC1 is reset.

x00 [ 100

i [TON T 100

Ti ]
| [ |
=01 1

; [RET T

When X01 is ON, RST instruction operates and the current value of timer becomes “0”.

%00 0

|| [ TON Ti 100

Tl Y20
|
I

#01 i

B [RST T
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2.15.2 TOFF

Supported
PLC Series

Function

) CP3A/B/P/U
XPnF | CPnF | XPnE | CPnE | XPnB | PLCS BP | XPOAVIR | paato
0 0 0 0 0 0 0 0 0

TOFF turns ON the timer contact when execution condition is ON. When execution condition is
OFF, current time value decreases and turns OFF a timer contact when the current time value
becomes “0”.

Valid device type Flag
Instruction |\l s Iy [k | L|F|T|c|s|z|r|a|D|@D|constant| P |E™O" | zero| camry
(New)
el -1-1-T-T-T-Tol-T-T-1-T-1-1 - - ]
TOFF I~ 11T - T-To - Tolol - 5 3 0
— | [ TOFF t v H
t Address of timer device T. Device T is a bit device.
% Setting value of timer.

TOFF

. Device T assigned to ¢ is a bit device. There are device TC and TS to express the detailed
value of device T assigned to t.

. Device TC is a word device to express the current time value of ¢,

. Device TS is a word device to express the time setting value of £ The value of device TS is
equal to the value assigned to v.

¢ When the execution condition is ON, the value of device TC which corresponds to the
timer device t becomes the setting value assigned to v. Also, the timer contact is turned
ON.

¢ When the execution condition is OFF, the value of TC decreases.
¢ When the current value becomes “0”, the device assigned by ¢ turns OFF.

. If execution condition is turned ON again before the value of TC becomes “0”, the value of
TC becomes the setting value v,

*  The actual time for timer device ¢ is calculated as following:
Actual time = v * time unit (100ms or 10ms)’

. From 0 to 65535 can be assigned to v.

¢ When the timer contact meets RST instruction, the value of device TC becomes “0” and
the timer turns OFF.

. The timer contact assigned to ¢ can be used as an A or B contact.

’ You can configure time unit at [Tool] - [PLC Parameter] - [Basic] - [Timer].
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Execution
Condition

Operation
Error

Program

Example

Execution .
Condition o

Setting
Value v

Device TC

Corresponding to £

10 3eC
When w= 100

Tirner

Device £

Error Flag (F110)

F110 turns ON for 1 scan when the address of device assigned by Z exceeds the range of device.
(When device Z is used for Function Block implementation, the valid range of device is Z128 -
21023))

TOFF

When X00 turns ON, the value of TC1 becomes the setting value assigned to v and T1 turns
ON. When T1 turns ON, Y20 turns ON.

When X00 is turned OFF, the current value starts decreasing. When the value of TC1 becomes
“0”, T1 is turned OFF. When T1 turns OFF, Y20 turns OFF.

If X01 turns ON, RST instruction executes. Therefore, the current value becomes “0” and T1 is
turned OFF.

Ladder Diagram (LD)

%00
— | [ TOFF T 100
T V20
—1 |
%01
— | [RST T
Instruction List (IL)
Instruction Device
LD X00
TOFF 1| 100
LD T1
ouT Y20
LD X071
RST T1
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The program operates as following:

¢ When X00 is ON, the program sets timer T1. T1 is turned ON then Y20 is turned ON. The
value of TC1 becomes “100”. (=10 seconds)

00 100

|| [ TOFF Ti 100

T V20
| [ |
%01 1

; [RST T

From the moment X00 is turned OFF, the value of TC1 decreases. When it reaches “0”, T1
and Y20 is turned OFF.

%00 A

; [TOFF i 100
Tl V20
Hl H
01 i

; [RST T

. If X0O0 is turned ON again before the value of TC1 becomes “0”, the value of TC1 becomes
“100”.

. When X01 is ON, RST instruction operates and the value of TC1 becomes “0”.

S0 0

|| [TOFF I 100

T 20
I

]| 0

|| [RST Ti
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2.15.3 TMR

Supported
PLC Series

¥ CP3A/B/P/U
XPnF CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R CP4A~D/U
0 0 0 0 0 o) 0] 0] 0

Function TMR turns ON a timer contact when integrated current value reaches the setting value.

Valid device type Flag
i St
Instruction 1 v (k| L|F|T|cls|z|r|Q|D|@D|constant] 7% |E™" | Zero | camry
(New)
tl-l-1-1-1-1-10l-1-1-1-1-1-1- - |
MR T T - [-[--[-[-[ol-[0lo] - | © 3 ©

—] | [ TVR t v H

t Address of timer device T. Device T is a bit device.

v Setting value of timer.

TMR

Device T assigned to t is a bit device. There are device TC and TS to express the detailed
value of device T assigned to ¢

Device TC is a word device to express the current time value of ¢,

Device TS is a word device to express the time setting value of £ The value of device TS is
equal to the value assigned to v.

When execution condition is ON, the value of device TC which corresponds to the timer
device t increases.

Unlike TON instruction, the value of device TC does not change even the execution
condition turns OFF. However, to maintain the integrated value in case of power failure,
you should use device K which is a latch device by default.

When the execution condition turns ON again, integrated value of device TC increases.

When the value of device TC which corresponds to the timer device ¢ reaches the setting
value v, the device assigned by ¢ turns ON.

The actual time for timer device ¢ is calculated as following:
Actual time = v * time unit (100ms or 10ms)®

From 0 to 65535 can be assigned to v.

When the timer contact meets RST instruction, the value of device TC becomes “0” and
the timer turns OFF.

The timer contact assigned to ¢ can be used as an A or B contact.

& You can configure time unit at [Tool] - [PLC Parameter] - [Basic] - [Timer].
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Execution on
Condition Execution o 1

Condition

Setting
Value ¥

Device TC

Corresponding to f

When =100

10 sec

Tirmer

Device F

Operation = Flag (F110)
Error _ . .
F110 turns ON for 1 scan when the address of device assigned by Z exceeds the range of device.

(When device Z is used for Function Block implementation, the valid range of device is Z128 -
71023))

Program TMR
Example _ , . _
Status of X00 repeats ON and OFF. This program integrates the increased value of TC1 while

X00 is ON. When the value of TC1 reaches “100”, T1 turns ON. When T1 is ON, the output Y20
turns ON.

If X01 turns ON, RST instruction executes. Therefore, the value of TC1 becomes “0” and T1 is
turned OFF.

Ladder Diagram (LD)

®00
— | [ TMA T 100

T 2
— |

w001
— | [RST T
Instruction List (IL)
Instruction Device

LD X00

TMR 1| 100

LD T

ouT Y20

LD X01

RST T
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The program operates as following:
¢ When X00 is ON, the program starts timer device T1. The value of TC1 increases.
¢ When X00 is OFF, increment of the current value stops. It does not reset.

¢ When X00 is ON again and the value of TC1 reaches 100, T1 is turned ON. When T1 is
ON, it turns ON Y20.

AO0 52
; [ TR T 100

Tl Y20
I

%01 i
; & TI

When X01 is ON, RST instruction operates and the value of TC1 becomes “0”.

=00 0

|| [ ThE T 100

Tl Y20
I

=01 0

|| [R=T T
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2.15.4 TMON

Supported
PLC Series

¥ CP3A/B/P/U
XPnF CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R CP4A~D/U
0 0 0 0 0 o) 0] 0] 0

Function TMON turns ON the timer contact when execution condition is ON and current value
decreases from setting value. TMON turns OFF a timer contact when the current value

becomes “0”.
Valid device type Flag
Instruction 1\l sl v [k | L E[T|cls|z|r|Q|D|@D|constant] &5 | | zero | cary
(New)
tl- -l l-l-1-Jol-[-1-]-1-1-1- - |
TMON B T e e e e e e o R 3 0

— | [ TvoN t vH

t Address of timer device T. Device T is a bit device.
v Setting value of timer.
TMON

Device T assigned to t is a bit device. There are device TC and TS to express the detailed
value of device T assigned to ¢

Device TC is a word device to express the current time value of ¢,

Device TS is a word device to express the time setting value of £ The value of device TS is
equal to the value assigned to v.

When the execution condition is ON, the current value is set as the setting value assigned
to v. Also, the timer device assigned by ¢ is turned ON.

When the execution condition is ON, the current value of device starts decreasing from
the setting value assigned to v.

Unlike TOFF instruction, the value of device TC continues decreasing irrespective of the
status of execution condition.

The actual time for timer device ¢ is calculated as following:
Actual time = v * time unit (100ms or 10ms)°

From 0 to 65535 can be assigned to v.
When the value of device TC becomes “0”, the device assigned by ¢ turns OFF.

When the timer contact meets RST instruction, the current value becomes “0” and the
timer turns OFF.

The timer contact assigned to ¢ can be used as an A or B contact.

° You can configure time unit at [Tool] - [PLC Parameter] - [Basic] - [Timer].
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Execution
Condition

Operation
Error

Program
Example

G"
- 3
Execution g ‘
Condition o *
Setting i
Value v X
:
. _ 1
Device TC :
Carresponding to £ 105 .
2 1
When ¥=100 !
:
]

Timer

Device £

Error Flag (F110)

F110 turns ON for 1 scan when the address of device assigned by Z exceeds the range of device.
(When device Z is used for Function Block implementation, the valid range of device is Z128 -
71023))

TMON

When X00 turns ON, the value of TC1 becomes the setting value assigned to v and T1 turns
ON. When T1 turns ON, Y20 turns ON.

The value of TC1 starts decreasing from the moment X00 is turned ON. Decrement does not
stop even X00 is turned OFF.

When the value of TC1 becomes “0”, T1 is turned OFF. When T1 turns OFF, Y20 turns OFF.

If X01 turns ON, RST instruction executes. Therefore, the value of TC1 becomes “0” and T1 is
turned OFF.

Ladder Diagram (LD)

»00
— | [TMON I 100
T Y20
— |
)|
— | [RST T
Instruction List (IL)
Instruction Device
LD X00
TMON 1| 100
LD T1
ouT Y20
LD X01
RST T1
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The program operates as following:

*  When X00 is turned ON, the program starts timer device T1. The value of TC1 decreases

from the setting value.

. Even X00 is turned OFF, decrement of the current value does not stop.

=00 95
—{ [TMON I 100
T1 Y20
— i .
=0 1
— | [FST T H
. When the value of TC1 becomes “0”, T1 is turned OFF. Then Y20 is turned OFF.
=00 ]

— | [TMON I 100 h
T1 Y2l
— | —

=0 ]
— | [RET T H
. When X01 is ON, RST instruction operates and the value of TC1 becomes “0”.

=00 ]

— [TMON T 100 H
TI Y20
—1 | —

= 0
—Im [T 1}

Total Solution for Industrial Automation




PLC Instructions 277

2.15.5TRTG

Supported
PLC Series

) CP3A/B/P/U
XPnF | CPnF | XPnE | CPnE | XPnB | PLC-S BP XPRA/IR | oar O
0 0 0 0 0 0 0 0 0

Function TRTG turns ON the timer contact when execution condition is ON and current value decreases
from setting value. When execution condition is turned OFF and turned ON again, operations
starts over from the beginning. TRTG turns OFF a timer contact when the current value

becomes “0”.
Valid device type Flag
Instruction 1\l sl v [k | L E[T|cls|z|r|Q|D|@D|constant] &5 | | zero | cary
(New)
tl- -l l-1-1-Jol-[-1-]-1-1-1- - ]
L S e T T I e e e P e ok Pt B S 3 0

— | [ TrRTG t v H

t Address of timer device T. Device T is a bit device.

% Setting value of timer.

TRTG

Device T assigned to t is a bit device. There are device TC and TS to express the detailed
value of device T assigned to t.

Device TC is a word device to express the current time value of ¢,

Device TS is a word device to express the time setting value of £ The value of device TS is
equal to the value assigned to v.

When the execution condition is ON, the value of device TC which corresponds to the
timer device ¢t becomes the setting value assigned to v. Also, the timer device assigned by
t isturned ON.

The actual time for timer device ¢ is calculated as following:
Actual time = v * time unit (100ms or 10ms)'®

From 0 to 65535 can be assigned to v.

Unlike TMON instruction, if the execution condition is turned OFF and ON again,
decrement starts over from the beginning.

When the value of device TC becomes “0”, the device assigned by ¢ turns OFF.

When the timer contact meets RST instruction, the current value becomes “0” and the
timer turns OFF.

The timer contact assigned to ¢ can be used as an A or B contact.

"% You can configure time unit at [Tool] - [PLC Parameter] - [Basic] - [Timer].
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Execution
Condition

Operation
Error

Program
Example
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Execution -
Condition il

Setting
Value v

Device TC

Corresponding to £

Timer
Device [

Error Flag (F110)

10 5ec
When ¥=100

F110 turns ON for 1 scan when the address of device assigned by Z exceeds the range of device.
(When device Z is used for Function Block implementation, the valid range of device is Z128 -

Z1023))

TRTG

When X00 turns ON, the value of TC1 becomes the setting value assigned to v and T1 turns

ON. When T1 turns ON, Y20 turns ON.

The value of TC1 starts decreasing from the moment X00 is turned ON. If X00 is turned OFF
and ON again, the decrement starts over from the beginning.
When the value of TC1 becomes “0”, T1 is turned OFF. When T1 turns OFF, Y20 turns OFF.

If X01 turns ON, RST instruction executes. Therefore, the value of TC1 becomes “0” and T1 is

turned OFF.
Ladder Diagram (LD)
%00
— | [TRTG I 100
T1 w20
I I
=01
— | [RET T
Instruction List (IL)
Instruction Device
LD X00
TRTG T | 100
LD T1
ouT Y20
LD X01
RST T1
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The program operates as following:

When X00 is turned ON, the program sets timer device T1. The value of TC1 decreases
from the setting value.

If X00 is turned OFF and ON again, decrement of the value of TC1 starts over from the
beginning.

%00
— | [TRTG T 100
T1 K=l
| H—
=0 1
— | [RET Ti H
%00
— [TATG T 100
T1 Kz
—ll -
=01 1
— | [RET Ti H
. When the value of TC1 becomes “0”, T1 and Y20 are turned OFF.
%00 0
—l [TRTG T 100 i
T V20
— | —
*01 ]
— | [RST T H
e If X01 turns ON, RST instruction operates and the value of TC1 becomes “0”.
%00 0
— [TRTG T 100 H
T V20
— | —
#01 0
—Im! [T 1}
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2.16 Counter Instruction

2.16.1 CTU
PLC Series

N CP3A/B/P/U
XPnF CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R CP4A~D/U
(0] (0] (0] (0] (0] (0] (0] (0] (0]
CTU counts the number of ON status of execution condition and turns ON a counter contact
when the current value reaches a setting value.
Valid Device Type Flag
Instruction Steps
uction \mix|ylk|L|F|T|c|s|z|r]|Q|D |@p|constant|>P*|E™" | zero |carry
(New)
cl-1-T-T-T-T-T-Tol-[-T-T-T-T-1 -
3 - -
VT Tol [ lol[- o °
Count up signal [ CTU
] | p slg
C
Reset signal
] | v
q Address of counter device C. Device C is a bit device.
74 Setting value of counter.
CTu

Device C assigned to ¢ is a bit device. There are device CC and CS to express the detailed
value of device C assigned to ¢,

Device CC is a word device to express the current count value of ¢,

Device CS is a word device to express the count setting value of ¢, The value of device CS
is equal to the value assigned to v.

Every time the execution condition turns ON, the value of device CC assigned by ¢ is
increased by 1.

When value of device CC reaches the setting value assigned to v, the counter contact is
turned ON.

From 0 to 65535 can be assigned to v.
Even the value of device CC reaches setting value, CTU can count up until 65535.
When the value of device CC reaches 65535, the value does not increase anymore.

When counter contact meets reset signal'’, the value of device CC becomes “0” and the
counter turns OFF.

When counter contacts meet RST instruction, the contact is turned OFF but the value of
device CC is maintained.

The counter contact assigned to ¢ can be used as an A or B contact.

" The reset signal is different to RST instruction.
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Execution
Condition Count

Pulse

Setting
Value v

Device CC
Corresponding to ¢

When v =10

Reset
Signal

Counter
Device ¢

Operation

Error Flag (F110)
Error

F110 turns ON for 1 scan when the address of device assigned by Z exceeds the range of
device. (When device Z is used for Function Block implementation, the valid range of device is
72128 - 71023))

F110 turns ON for 1 scan when the value of device CC exceeds the range of 0 - 65535.

Program CTU
Example

Count up with X00. When X00 turns ON and OFF 10 times and value of CC10 reaches the
setting value “10”, output Y30 is turned ON. CC10 is a current count value of C10.
When X01 is turned ON, the value of CC10 becomes “0” and turns OFF. Then, Y30 turns OFF.

Ladder Diagram (LD)

=00 i CTu )
I I
cia
=
_| l 10
z1a Yal
— | —
Instruction List (IL)
Instruction Device
LD X00
LD X01
CTU c10 10
LD c10
ouT Y30
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¢ The counter counts up with X00. When the value of CC10 reaches “10”, C10 is turned
ON. Then Y30 turns ON.

x00 i cTu }
—ill +10
Cio
#M
_| = 10
1o Y30
—m B
¢ When X01 turns ON, CC10 is reset. Then C10 and Y30 turns OFF.
%00 ~CTu
—{ +0
cin
%01
—{ 10
cio ¥30
— | —
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2.16.2 CTD
PLC Series

_ CP3A/B/P/U
XPF | CPnF | XPnE | CPnE | XPnB | PLC-S BP | XPnA/IR | ol T
0 0 0 0 0 0 0 0 0

CTD counts down the number of ON status of execution condition and turns ON a counter
contact when the current value becomes “0”.

Valid Device Type Flag
Instruction Steps| Error
M{X|[Y|K|L|F|T|C|S|Z|R|Q]|D |@D|Constant P Zero |Carry
(New)
3 ) - -
1D Vi-]-{-1-]-1-]l-1-]1-10]-]-]0]l-] O
Count down signal [ CID .
|}
C
Reset signal
_| } |74
q Address of counter device C. Device C is a bit device.
4 Setting value of counter.

CTD

. Device C assigned to ¢ is a bit device. There are device CC and CS to express the detailed
value of device C assigned to ¢

. Device CC is a word device to express the current count value of ¢,

. Device CS is a word device to express the count setting value of ¢, The value of device CS
is equal to the value assigned to v.

e  The current value of device assigned to ¢ is set by the setting value assigned to v.

. Every time the execution condition turns ON, the value of device CC is decreased by 1.
*  From 0 to 65535 can be assigned to v.

¢ When the value of device CC becomes “0”, the counter contact is turned ON.

e (CTD can count down until “0”.

¢ When the value of device CC reaches “0”, the value does not decrease anymore.

+  When counter contact meets reset signal'?, the counter contact is turned OFF and the

value of device CC becomes the setting value.

*  When counter contacts meet RST instruction, the contact is turned OFF but the value of
device CC is maintained.

*  The counter contact assighed to ¢ can be used as an A or B contact.

& At the first operation, the setting value is not assigned to the counter. You should turn
ON the reset signal to set setting value as the value of device CC.

12 The reset signal is different to RST instruction.
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Execution
e Count
Condition Pulse

Setting
Value v

Device CC
Corresponding to ¢

Reset ;
Signal :

Counter 1
Device ¢

When v = 5

Error Flag (F110)
Error

F110 turns ON for 1 scan when the address of device assigned by Z exceeds the range of
device. (When device Z is used for Function Block implementation, the valid range of device is
72128 - 71023))

F110 turns ON for 1 scan when the value of device CC exceeds the range of 0 - 65535.

Program CTD
Example
Count down with X00. When X00 turns ON and OFF 5 times and value of CC10 decreases

from the setting value “5”. When value of CC10 becomes “0”, the output Y30 turns ON.
When X01 is turned ON, the value of CC10 is reset and turned OFF. Then, Y30 turns OFF.

Ladder Diagram (LD)

X0 . CTD
I I
Cia
*01
| I 5
cia Y30
— | —
Instruction List (IL)
Instruction Device
LD X00
LD X01
cTu c10 5
LD c10
ouT Y30
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. Before executing CTD instruction, set setting value as value of CC10 by turning ON X01.

X00 ~ CTD
= +5
C10
x01
m :
c10 30

Turn X00 ON and OFF. When the value of CC10 is decreased and it reaches “0”, the
counter output C10 turns ON.

X0 _CTD
||
c1o
=01
| 5
c1o a0
| [ [ |

e When X01 is turned ON, it starts over from the beginning.
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2.16.3 CTUD

Supported
PLC Series

) CP3A/B/P/U
XPnF | CPnF | XPnE | CPnE | XPnB | PLC-S BP XPRAVIR | o DU
0 0 0 0 0 0 0 0 0

CTUD counts up and down the number of ON status of execution condition and turns ON a
counter contact when the current value reaches a setting value.

Valid Device Type Flag
Instruction Steps | Error
M{X|[Y|K|L|F|T|C|S|Z|R|Q|D |@D|Constant P Zero |Carry
(New)
3 ) - -
CTub vi-1-|-1-1-1-1-1-1[-10]-]1-]10]- 0
_| I Count up signal ©CTUD ]
I I Count down signal c
I I Reset signal v
q Address of counter device C. Device C is a bit device.
v Setting value of counter.

CTuD

. Device C assigned to ¢ is a bit device. There are device CC and CS to express the detailed
value of device C assigned to ¢

. Device CC is a word device to express the current count value of ¢,

. Device CS is a word device to express the count setting value of ¢, The value of device CS
is equal to the value assigned to v.

. Every time the execution condition of count up signal turns ON, the current value of
device assigned by ¢ is increased by 1.

. Every time the execution condition of count down signal turns ON, the current value of
device assigned by ¢ is decreased by 1.

*  When value of device CC reaches the setting value assigned to v, the counter contact is
turned ON.

. CTUD can count up until 65535 and count down until 0.
. From 0 to 65535 can be assigned to v.

. When counter contact meets reset SignalB, the counter contact is turned OFF and the
value of device CC becomes “0”.

*  When counter contacts meet RST instruction, the contact is turned OFF but the value of
device CC is maintained.

. If up and down pulse is turned ON simultaneously, the current value does not change.

*  The counter contact assighed to ¢ can be used as an A or B contact.

'3 The reset signal
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Execution

Condition Count up off m ﬂ
Pulse | | | ]

Count down
Pulse

o
3

Setting
Value v

Device CC
Corresponding to €

Wheni : !
v=3| | :

Reset
Signal

Counter
Device ¢

OISl  Error Flag (F110)
Error

F110 turns ON for 1 scan when the address of device assigned by Z exceeds the range of
device. (Device Z is used in Function Block implementation. The range of device Z depends on
CPU type.)

F110 turns ON for 1 scan when the value of device CC exceeds the range of 0 - 65535.

Program CTuD
Example

The program counts up with rising pulse input X00. The program counts down with rising
pulse input X01. When the value of CC10 reaches or exceeds the setting value, output Y20 is
turned ON.

When X02 is turned ON, the value of CC10 is reset. C10 is turned OFF. Then, Y20 turns OFF.

Ladder Diagram (LD)

Xoa
| I [ CTUD 7
bl
— | clo
w2
I 3
cia Y20
— | —
Instruction List (IL)
Instruction Device
LD X00
LD X01
LD X02
CTUD c10 3
LD c10
ouT Y20
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¢ When X00 turns ON and OFF repeatedly, the value of CC10 increases with every rising
pulse input. When current value reaches or exceeds “3”, the counter output C10 is turned
ON. Then output Y20 is turned ON.

300
- [ CTUD ]
01

- cio
02

— | 3
C10 w20

—ll B

. When X01 is turned ON and the value of CC10 is less than setting value, the counter
output C10 is turned OFF. Then output Y20 is turned OFF.

=00
- [ CTUD ]
=01 +2
— i cio
w02
— | 3
cia Yzl
— | —

. When X02 is turned ON, C10 is reset and Y20 turns OFF.
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2.16.4 CTR

Supported
PLC Series

) CP3A/B/P/U
XPnF | CPnF | XPnE | CPnE | XPnB | PLC-S BP XPRAVIR | o DU
0 0 0 0 0 0 0 0 0

CTR counts the number of ON status of execution condition and turns ON a counter contact
when the current value reaches a setting value.

Valid Device Type Flag
Instruction Error
M{x|v|k|L|F|T|c|s|z|r]|Q|D @D constant| Zero | Carry
(New)
cl-1-1-T-T-T-T-Tol-T-[-T-T-T-1 -
3101 - |-
ROV T T lol-[lol-[ o
Countup signal [ CIR .
| |
C
Reset signal
_| I 4
q Address of counter device C. Device C is a bit device.
v Setting value of counter.

CTR

. Device C assigned to ¢ is a bit device. There are device CC and CS to express the detailed
value of device C assigned to ¢,

. Device CC is a word device to express the current count value of ¢,

. Device CS is a word device to express the count setting value of ¢, The value of device CS
is equal to the value assigned to v.

. Every time the execution condition turns ON, the value of device CC is increased by 1.

*«  When value of device CC reaches setting value assigned to v, the counter contact is
turned ON.

¢ When value of device CC reaches the setting value, the value becomes “0” and the count
starts over from the beginning.

. From 0 to 65535 can be assigned to v.

. When counter contact meets reset signalm, the counter contact is turned OFF and the
value of device CC becomes “0”.

i When counter contact meets RST instruction, the counter contact does not turn ON even
the current value reaches setting value.

*  The counter contact assighed to ¢ can be used as an A or B contact.

% The reset signal is different to RST instruction.
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Execution
Condition

Operation
Error

Program
Example
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Count
Pulse

Setting
Value v

Device CC
Corresponding to ¢

Reset
Signal

Counter
Device €

Error Flag (F110)

F110 turns ON for 1 scan when the address of device assigned by Z exceeds the range of
device. (When device Z is used for Function Block implementation, the valid range of device is
2128 - 71023))

CTR

The program counts up with rising pulse input X00. When the value of CC10 reaches the
setting value, C10 turns ON then output Y20 is turned ON. When the value of CC10 exceeds
setting value, the program starts over from the beginning.

When X01 is turned ON, the value of CC10 is reset. C10 is turned OFF. Then, Y20 turns OFF.

Ladder Diagram (LD)

Xoa i CTR
| I
cio
bl
L1 3
c1a Y20
|}
Instruction List (IL)
Instruction Device
LD X00
LD X01
CTR c10 3
LD c10
ouT Y20
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*  When X00 turns ON and OFF repeatedly, the program counts up with rising pulse input.
When the value of CC10 reaches “3”, C10 is turned ON and value of CC10 becomes “0”.
Then output Y20 is turned ON.

%00 ~ CTR
—{
cin
%01
| 3
cio ¥20
— i .
. If the value of CC10 exceeds “3”, the output C10 and Y20 are turned OFF.
%00 ~ CTR
—Hl +l
cio
%01
. 3
C10 20
— | —

¢ When X01 is turned ON, the value of CC10 is reset. C10 is turned OFF. Then, Y20 is
turned OFF.

=00 ~ CTR
— i 0
cio
=01
—im 3
c10 Y20
— | —
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2.17 Special Function Instructions
2.17.1 SIN, SINP

Function

Supported
PLC Series

XPnF CPnF

XPnE

CPnE

XPnB

PLC-S

BP

XPnA/1R

CP3A/B/P/U
CP4A~D/U

O -

0

0

0

o]

SIN(P) instructions calculate the sine of the angle data in radian units (32-bit floating-point
number) stored in double word device S. The result is stored in the double word device D.

Valid Device Type Flag
Instruction Steps
X|Y|K|L|[F|[T[C|[S|Z|R|Q|D |@D|Constant Error | Zero | Carry
S |0|0O|O O|-|-|-|-]10]-]0 0 )
SIN(P) 3|1 ol - | -
D |0 O|O0|O|-|-|-|-]10|-]0|0O]|O
| | BEN s D H
| I | 1
| | [ sinp s DH
| | |
s Angle data in radian units or head address of double word device where angle data in
radian units to be calculated is stored. (32-bit floating-point number)
D Head address of double word device where the calculation (Sine) result will be stored.
SIN, SINP

*  SIN(P) instructions calculate the sine of the angle data in radian units (32-bit floating-
point number) stored in double word device S. The result is stored in the double word

device D.
Double word
h31| |b15 b15| ‘ 50
5+1 5

Floating-point
(Real number)
(32 bits)

Radian = (Degree X

i1
180

Double word

SN

b31‘ ‘bm

015 | - |

+1]

=

D+

D

Floating-paint
(Real number)
(32 bits)

e The value stored in double word device S has to be in radian unit.

e Value which can be assigned to device S is as following.
0, 27?7 <| value assigned to device § |< 2128

. When the value assigned to § exceeds the range and the instruction is executed, the
instruction returns -1 #QNAN'0" in device D.

(*) For information on conversion between degrees and radians, refer to RAD or DEG

instruction.

> QNAN: Stands for ‘Quiet Not-a-Number'.
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Execution
Condition

Operation
Error

Program
Example

On
. 4 A
Operation
Command Off
SIN
Every scan i Everyscan
SINP
(Pulse) -« «—>
1 Scan 1 Scan

Error flag (F110)

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

SIN

When X00 turns ON, SIN instruction calculates sine of the angle data in radian units stored in
D10. Then, the result is stored in D20.

Ladder Diagram (LD)

#00
— | [SIN D10 DZ0 |-‘
Instruction List (IL)
Instruction Device

LD X00

SIN D10 | D20

. Angle data in radian unit “2.146755” is assigned to double word device D10 (D10~D11).

—] | ER D10 Dz0

%00 2146755 (0.000000 I_‘

*  When X00 turns ON, SIN instruction is executed. Then, the result is stored in double word
device D20 (D20~D21).

%00 2146755 0.838571 I"

| ER 010 D20
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2.17.2 COS, COSP

Supported
PLC Series

CP3A/B/P/U

L CPAA~D/U

CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R

0] - 0 - 0 o) - o] -

COS(P) instructions calculate the cosine of the angle data in radian units (32-bit floating-
point number) stored in double word device S. The result is stored in the double word device
D.

Valid Device Type Flag
Instruction Steps
X|Y|K|L|[F|[T[C|[S|Z|R|Q|D |@D|Constant Error | Zero | Carry
S |0|O0|O|O|O|-|-|-|-]10]-]0 0 )
COS(P) 3 6] - -
D |O|-|0lO0|O|-|-|-]-10|-]0]|0]|0 -
| | [ cos s D}
| | [ cosp s DH
s Angle data in radian units or head address of double word device where angle data in
radian units to be calculated is stored. (32-bit floating-point number)
D Head address of double word device where the calculation (Cosine) result will be
stored.
COS, COsP

*  COS(P) instructions calculate the cosine of the angle data in radian units (32-bit floating-
point number) stored in double word device S. The result is stored in the double word
device D.

Double word Double word

cos

=

b31‘ ‘b‘lﬁ b‘|5| | bo

5+1 5

baﬂ }bm b‘|5| | b0
D+1 D

Floating-point
(Real number)
(32 bits)

Floating-point
(Real nurmber)
(32 bits)

¢ The value stored in double word device S has to be in radian unit.
. I
Radian = (Degree x 180

*  Value which can be assigned to device S is as following.
0, 27"%’ <| Value assigned to device S |< 2'%®

*  When the value assigned to S exceeds the range and the instruction is executed, the
instruction returns ‘-1 .#QNAN%O’ in device D.

(*) For information on conversion between degrees and radians, refer to RAD or DEG
instruction.

'® QNAN: Stands for ‘Quiet Not-a-Number'.
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Execution
Condition

Operation
Error

Program

Example

On
. 4 4
QOperation
Command Off
cQos
i Everyscan Every scan
COSP
(Pulse) «> «>
1 Scan 1 Scan

Error flag (F110)

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

COS

When X00 turns ON, COS instruction calculates cosine of the angle data in radian units stored
in D10. Then, the result is stored in D20.

Ladder Diagram (LD)

w00
— | [cos D10 Dz0 |-‘
Instruction List (IL)
Instruction Device

LD X00

COS D10 | D20

. Angle data in radian unit “2.146755” is assigned to double word device D10 (D10~D11).

A00 2146755 0.000000
} [COS  DI0 D20
*  When X00 turns ON, COS instruction is executed. Then, the result is stored in double

word device D20 (D20~D21).
A00 2146755 -0.544639 I_‘

| [cos 010 Dz0
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2.17.3 TAN, TANP

Supported
PLC Series

CP3A/B/P/U

Ak CPAA~D/U

XPnF CPnF XPnE CPnE PLC-S BP XPnA/1R

0] - 0 - 0 o) - o] -

TAN(P) instructions calculate the tangent of the angle data in radian units (32-bit floating-
point number) stored in double word device S. The result is stored in the double word device
D.

Valid Device Type Flag
Instruction Steps
M| X|Y|K|L|[F|[T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
S |0|O|0O O|-|-|-|-]10]-]0 0 )
TAN(P) 3 (0] - -
D |O|-|0lO0|O|-|-|-]-10|-]0]|0]|0
| | [ 7aN s o H
| | { TanP s pH
s Angle data in radian units or head address of double word device where angle data in
radian units to be calculated is stored. (32-bit floating-point number)
D Head address of double word device where the calculation (Tangent) result will be
stored.
TAN, TANP

*  TAN(P) instructions calculate the tangent of the angle data in radian units (32-bit
floating-point number) stored in double word device S. The result is stored in the double
word device D.

Double word Double word

b31‘ ‘b16 b15| | bo ™ baﬂ ‘b‘lﬁ b‘|5| | b0

5+1 s :> D +1 D

Floating-point
(Real number)

Floating-point
(Real number)

{32 bits) (32 bits)
e  The value stored in double word device S has to be in radian unit.
. I
Radian = (Degree x @)

e PLC CPU rounds the radian data from the sixth decimal point. It means that even if you
assign 0.51 or 1.5 to device S, the instruction operates without an error.

e Value which can be assigned to device S is as following.
0, 27"%7 <| Value assigned to device S |< 2'%®

. When the value assigned to § exceeds the range and the instruction is executed, the
instruction returns -1 #QNAN"0" in device D.

(*) For information on conversion between degrees and radians, refer to RAD or DEG
instruction.

7 QNAN: Stands for ‘Quiet Not-a-Number'.
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Execution On
or n
Condition [EEGYYSTas 1
Command Off
TAN
: Every scan Every scan
TANP
(Pulse) <« P
1 Scan 1 Scan

@]oTIr-11[e]aW Error flag (F110)
Error

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

Program TAN

Example

When X00 turns ON, TAN instruction calculates tangent of the angle data in radian units
stored in D10. Then, the result is stored in D20.

Ladder Diagram (LD)

w00
I [ TaN Di0 D20

Instruction List (IL)

Instruction Device
LD X00
TAN D10 | D20

*  Angle data in radian unit “2.146755” is assigned to double word device D10 (D10~D11).

«00 2146785 0.000000
—] | ITAN D10 Dz0 |-

*  When X00 turns ON, TAN instruction is executed. Then, the result is stored in double
word device D20 (D20~D21).

«00 2146785 -1.533565

—Il [ TaN D10 Dz0 K
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2.17.4 ASIN, ASINP

NVlslefelgizlel | xpnF | CPnF | XPnE | CPnE | XPnB | PLCS BP | XPnA/IR CcPPZAA/?/DP/ﬁJ
PLC Series
0 - 0 - 0 0 i o ]

Function ASIN(P) instructions calculate the inverse sine of the SIN data (32-bit floating-point number)
stored in double word device S. The result is stored in the double word device D.

Valid Device Type Flag
Instruction Steps
M| X|Y|K|L|[F|[T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
S |10(O0|O|O|O|-|-|-]-|lO]-]0|0O]|O (0]
ASIN(P) 3 (0] - -
D |0|-]10]|O0|O|-|-]-]-10l-]10]0]|0
| | [ ASIN s o}
| | [ Asinp s DH
s SIN data or head address of double word device where SIN data to be calculated is
stored. (32-bit floating-point number)
D Head address of double word device where the calculation (Inverse sine) result will be
stored.
ASIN, ASINP

*  ASIN(P) instructions calculate the inverse sine of the SIN data (32-bit floating-point
number) stored in double word device S. The result is stored in the double word device D.

Double word Double word
) |
SINT
b31 | - [b16[b1s] - [ bo b31 | ~ [bt6][bis] - | o
5 +1 s :> D +1 D
Floating-point Floating-point
(Real number) (Real nu["nber)
(32 bits) (32 bits)

e The value stored in double word device S has to be SIN data.
-1.0 < Value assignedtoS < 1.0

*  When the value assigned to S exceeds the range and the instruction is executed, the
instruction returns ‘-1 A#QNANWSO’ in device D.

¢ The calculation result stored in double word device D is angle data in radian units.

(*) For information on conversion between degrees and radians, refer to RAD or DEG
instruction.

'® QNAN: Stands for ‘Quiet Not-a-Number'.
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Execution On
Condition [EreySetiss 4
Command Off
ASIN
: Every scan Every scan
ASINP
(Pulse) <> <«
1 Scan 1 Scan

Operation Error flag (F110)
Error

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

Program AN

Example

When X00 turns ON, ASIN instruction calculates inverse sine of the SIN data stored in D10.
Then, the result is stored in D20, in radian units.

Ladder Diagram (LD)

00
I [ 451N Di0 D20

Instruction List (IL)

Instruction Device
LD X00
ASIN D10 | D20

*  SIN data “0.146755” is assigned to double word device D10 (D10~D11).

%00 0.146755  0.000000
-1 [#SN__ D10 D20}

*  When X00 turns ON, ASIN instruction is executed. Then, the result is stored in double
word device D20 (D20~D21).

«00 0146785 01472587

—Il [ASIN Dl D20 H
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2.17.5 ACOS, ACOSP

Supported XPnF | CPnF | XPnE | CPnE | XPnB | PLC-S BP | xpna/ir | CPIA/B/PAU
! CPAA~D/U
PLC Series
0 - 0 i 0 0 i 0 -

Function ACOS(P) instructions calculate the inverse cosine of the COS data (32-bit floating-point
number) stored in double word device S. The result is stored in the double word device D.

Valid Device Type Flag
Instruction Steps
M| X|Y|K|L|[F|[T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
S |10(O0|O|O|O|-|-|-]-|lO]-]0|0O]|O (0]
ACOS(P) 3 (0] - -
D |0|-]10]|O0|O|-|-]-]-10l-]10]0]|0
| | [ acos s DK
| | { acosp s DK
s COS data or head address of double word device where COS data to be calculated is
stored. (32-bit floating-point number)
D Head address of double word device where the calculation (Inverse cosine) result will
be stored.
ACOS, ACOSP

*  ACOS(P) instructions calculate the inverse cosine of the COS data (32-bit floating-point
number) stored in double word device S. The result is stored in the double word device D.

Double word Double word
CQos?
b31| ‘bm b15| | bo b31‘ ‘b‘lﬁ b‘|5| | b0
S5 +1 S :ll: D+1 D
Floating-point Floating-point
(Real number) (Real nu["nber)
(32 bits) (32 bits)

e The value stored in double word device S has to be COS data.
-1.0 < Value assignedtoS < 1.0

. When the value assigned to § exceeds the range and the instruction is executed, the
instruction returns -1 #QNAN'0" in device D.

¢ The calculation result stored in double word device D is angle data in radian units.

(*) For information on conversion between degrees and radians, refer to RAD or DEG
instruction.

'® QNAN: Stands for ‘Quiet Not-a-Number'.
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Execution On
e e
Condition [CTNSR 4
Command Off
ACOS
| Every scan Every scan
ACOSP
(Pulse) -« <«
1 Scan 1 Scan

Operation Error flag (F110)
Error

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

Program [EaNSSN
Example

When X00 turns ON, ACOS instruction calculates inverse cosine of the COS data stored in
D10. Then, the result is stored in D20.

Ladder Diagram (LD)

%00
— | [4COS D10 Dz0 |-‘
Instruction List (IL)

Instruction Device

LD X00

ACOS D10 | D20

+ (COS data “0.146755” is assigned to double word device D10 (D10~D11).

— | [4C05 DIO Dz0

%00 0.146785 0000000 I"

*  When X00 turns ON, ACOS instruction is executed. Then, the result is stored in double
word device D20 (D20~D21).

%00 0146755 1.423509 ’_{

| [ACOS D0 D20
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2.17.6 ATAN, ATANP

SVllelelgtled | ypor | cpnF | XPnE | CPnE | XPnB | PLCS BP | XPnA/IR CCPPZAA/f/D%J
PLC Series
0 - 0 . 0 0 : 0 -

Function ATAN(P) instructions calculate the inverse tangent of the TAN data (32-bit floating-point
number) stored in double word device S. The result is stored in the double word device D.

Valid Device Type Flag
Instruction Steps
M| X|Y|K|L|[F|[T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
S |10(O0|O|O|O|-|-|-]-|lO]-]0|0O]|O (0]
ATAN(P) 3 (0] - -
D |0|-]10]|O0|O|-|-]-]-10l-]10]0]|0
| | [ ATAN s  »p}
| | [ ATANP s DK
s TAN data or head address of double word device where TAN data to be calculated is
stored. (32-bit floating-point number)
D Head address of double word device where the calculation (Inverse tangent) result will
be stored.
ATAN, ATANP

*  ATAN(P) instructions calculate the inverse tangent of the TAN data (32-bit floating-point
number) stored in double word device S. The result is stored in the double word device D.

Double word Double word
TANT
b31| ‘b‘lﬁ b‘|5| | b0 baﬂ ‘b‘lﬁ b15| | b0
5 +1 s |:ll> D +1 D
Floating-point Floating-point
(Real number) (Real number)
(32 bits) (32 bits)

e The value stored in double word device § has to be TAN data.
0, 27?7 < | Value assignedto S | < 2128

. When the value assigned to § exceeds the range and the instruction is executed, the
instruction returns -1 #QNAN°0" in device D.

¢ The calculation result stored in double word device D is angle data in radian units.

(*) For information on conversion between degrees and radians, refer to RAD or DEG
instruction.

29 QNAN: Stands for ‘Quiet Not-a-Number'.
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Execution
(@olple/iilelall Operation

Command

ATAN

ATANP
(Pulse)

On
£ | 'y
Off
Every scan . Every scan

Operation Error flag (F110)

Error

“+» “—>

1 Scan 1 Scan

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of

device D. (Range of device D depends on CPU type)

Program

When X00 turns ON, ATAN instruction calculates inverse tangent of the TAN data stored in
D10. Then, the result is stored in D20.

Ladder Diagram (LD)

=00
|
I

Instruction List (IL)

I ATAN D10 Dz0 |-‘

Instruction Device
LD X00
ATAN D10 | D20

* TAN data “3.146755” is assigned to double word device D10 (D10~D11).

%00
|
I

3146785 0.000000
I ATAN D10 Dz0

. When X00 turns ON, ATAN instruction is executed. Then, the result is stored in double
word device D20 (D20~D21).

«00

3146788 1.265101
I ATAN D10 Dz0
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2.17.7 BSIN, BSINP

XPnF CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R

CP3A/B/P/U
CP4A~D/U

Supported
PLC Series

0] - 0 - 0 o) - o] -

Function BSIN(P) instructions calculate the sine of the angle data in degree units (4-digit BCD) stored
in word device 5. The result is stored in the 3 word devices starting from D.

Valid Device Type Flag
Instruction Steps
M| X|Y|K|L|[F|[T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
S |10(O0|O|O|O|-|-|-]-|lO]-]0|0O]|O (0]
BSIN(P) 3 (0] - -
D |0|-]10]|O0|O|-|-]-]-10l-]10]0]|0
| | [BsIN s  »}
| | [BsiNP s » H
s Angle data in degree units or address of word device where angle data in degree units
to be calculated is stored. (4-digit BCD)
D Head address of 3 word devices where the calculation (Sine) result will be stored.
BSIN, BSINP

BSIN(P) instructions calculate the sine of the angle data in degree units (4-digit BCD)
stored in word device S. The result is stored in the 3 word devices starting from D.

b15 -~ b12p11 - bab7 - balb3 - bo
SIN data
S (4-digit BCD)
SN D Sign
b15 -+ b12jp11 - b&lb7 = b4[b3 - bO E> Dt —
(4fc|:i)izgi]tr%eCD) D+2 Fractional part

Total Solution for Industrial Automation

The value stored in double word device § has to be in degree unit.

The range of BCD data assigned to word device S is as below:
0 = Value assignedto § = 360

If the value assigned to S is equal to or greater than 360, the angle data in degree unit is
specified by the remainder of (value assigned to 5)/360. (e.g. When value assigned to §
is 362, it is equivalent to the case when the value assignedto S is 2.)

When the calculation result is positive, “0” is stored in word device D. If the result is
negative, “1” is stored in word device D.

The calculation result is stored in BCD data. The range of result is as below:
-1.0000 = Calculation result = 1.0000

The calculation result is rounded off from the fifth decimal place.
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Command

Execution o i
Condition [EEeNEEITe
Off

BSIN
Every scan i Everyscan
BSINP
(Pulse) “«> -«
1 Scan 1 Scan

Operation
Error Error flag (F110)

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

F110 turns ON for 1 scan when the value assigned to S is not BCD data.

Program BSIN
Example

When X00 turns ON, BSIN instruction calculates sine of the angle data in degree units stored
in DO. Then, the result is stored in 3 word devices starting from D10 (D10~D12).

Ladder Diagram (LD)

%00
— | [BSIN 1] D10 |-‘
Instruction List (IL)
Instruction Device

LD X00

BSIN DO | D10

e Angle data in degree unit “60” is assigned to word device DO.
=00 HOOGO HOOOOO0OO
I EEIICE Dio

*  When X00 turns ON, BSIN instruction is executed. Then, the result “0.8660” is stored in 3
word devices starting from D10 (D10~D12). As result is positive, “0” is stored in D10. The
integer part “0” is stored in D11. The fractional part “8660” is stored in D12.

A00 HODED HODOODOO0
| EE i) 010
CARD 0 1 2

00000 [ 0060 0 0
oooot | 0 0 8GR0 |
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2.17.8 BCOS, BCOSP

XPnF CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R

CP3A/B/P/U
CP4A~D/U

0] - 0 - 0 o) - o] -

Function BCOS(P) instructions calculate the cosine of the angle data in degree units (4-digit BCD)
stored in word device S. The result is stored in the 3 word devices starting from D.

Supported
PLC Series

Valid Device Type Flag
Instruction Steps
M| X|Y|K|L|[F|[T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
S |10(O0|O|O|O|-|-|-]-|lO]-]0|0O]|O (0]
BCOS(P) 3 (0] - -
D |0|-]10]|O0|O|-|-]-]-10l-]10]0]|0
| | [BCOS s DH
| | [BCosP s 0o}
s Angle data in degree units or address of word device where angle data in degree units
to be calculated is stored. (4-digit BCD)
D Head address of 3 word devices where the calculation (Cosine) result will be stored.

BCOS, BCOSP

BCOS(P) instructions calculate the cosine of the angle data in degree units (4-digit BCD)
stored in word device S. The result is stored in the 3 word devices starting from D.

b15- b12o11 ~ bg7 - b3 - bo
COS data
5 (4-digit BCD)
cos D Sign
b15 - b12jp11  blb7 = b4[b3 - bO E:> D1 eger part
(4*32?{%%D) D+2 Fractional part
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The value stored in double word device § has to be in degree unit.

The range of BCD data assigned to word device S is as below:
0 = Value assignedto § = 360

If the value assigned to § is equal to or greater than 360, the angle data in degree unit is
specified by the remainder of (value assigned to 5)/360. (e.g. When value assigned to S
is 362, it is equivalent to the case when the value assignedto S is 2.)

When the calculation result is positive, “0” is stored in word device D. If the result is
negative, “1” is stored in word device D.

The calculation result is stored in BCD data. The range of result is as below:
-1.0000 = Calculation result = 1.0000

The calculation result is rounded off from the fifth decimal place.
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Execution
Condition

Operation
Error

Program
Example

On
. 4 A
Operation
Command Off
BCOS
Every scan i Bveryscan
BCOSP
{Pulse) «—> -—r
1 Scan 1 Scan

Error flag (F110)

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

F110 turns ON for 1 scan when the value assigned to § is not BCD data.

BCOS

When X00 turns ON, BCOS instruction calculates cosine of the angle data in degree units
stored in DO. Then, the result is stored in 3 word devices starting from D10 (D10~D12).

Ladder Diagram (LD)

%00
; [ECOES DO D10

Instruction List (IL)

Instruction Device
LD X00
BCOS po | D10

e Angle data in degree unit “60” is assigned to word device DO.
X00 HOOB0 HOO000000
I [BCOS DO Dio

*«  When X00 turns ON, BCOS instruction is executed. Then, the result “0.5000” is stored in
3 word devices starting from D10 (D10~D12). As result is positive, “0” is stored in D10.
The integer part “0” is stored in D11. The fractional part “5000” is stored in D12.

<00 HOOG0 HOO000000
| [ECOS DD D10
CARD 0 1 &

Doooo | ooeo | o 0
Dooot |0 0 5000 |
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2.17.9 BTAN, BTANP

XPnF CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R

CP3A/B/P/U
CP4A~D/U

0] - 0 - 0 o) - o] -

Function BTAN(P) instructions calculate the tangent of the angle data in degree units (4-digit BCD)
stored in word device S. The result is stored in the 3 word devices starting from D.

Supported
PLC Series

Valid Device Type Flag
Instruction Steps
M| X|Y|K|L|[F|[T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
S |10(O0|O|O|O|-|-|-]-|lO]-]0|0O]|O (0]
BTAN(P) 3 (0] - -
D |0|-]10]|O0|O|-|-]-]-10l-]10]0]|0
| | [ BTAN s DH
| | {BTANP s D}
s Angle data in degree units or address of word device where angle data in degree units
to be calculated is stored. (4-digit BCD)
D Head address of 3 word devices where the calculation (Tangent) result will be stored.

BTAN, BTANP

BTAN(P) instructions calculate the tangent of the angle data in degree units (4-digit BCD)
stored in word device S. The result is stored in the 3 word devices starting from D.

b15 -~ 01211 ~ beb7 ~ balb3 -~ bo
TAN data
5 (4-digit BCD)
TAN D Sign
b15 -+ b12jp11 - bEl67 - b4lp3 - bO |:> D+1 Integer part
(4fc|:i)ieggi’tr§§?:D) D+2 Fractional part
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The value stored in double word device § has to be in degree unit.

The range of BCD data assigned to word device S is as below:
0 = Value assignedto § = 360

If the value assigned to § is equal to or greater than 360, the angle data in degree unit is
specified by the remainder of (value assigned to 5)/360. (e.g. When value assigned to S
is 362, it is equivalent to the case when the value assignedto S is 2.)

When the calculation result is positive, “0” is stored in word device D. If the result is
negative, “1” is stored in word device D.

The calculation result is stored in BCD data. The range of result is as below:
-52.2900 = Calculation result = 27.2900

The calculation result is rounded off from the fifth decimal place.
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Execution
Condition

Operation

Error

Program
Example

Oon
. 4 A

Operation
Command Off

BTAN

R — e @———————————b
Every scan i Everyscan
BTANP
{Pulse) -« -«
1 Scan 1 Scan

Error flag (F110)

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

F110 turns ON for 1 scan when the value assigned to S is not BCD data.

F110 turns ON for 1 scan when the value assigned to S is “90” or “270".

BTAN

When X00 turns ON, BTAN instruction calculates tangent of the angle data in degree units
stored in DO. Then, the result is stored in 3 word devices starting from D10 (D10~D12).

Ladder Diagram (LD)

00
I [ETAN DO D10

Instruction List (IL)

Instruction Device
LD X00
BTAN Do | D10

. Angle data in degree unit “60” is assigned to word device DO.

<00 HOOE0 HOOO000o0
| [ETAN DO Do

*  When X00 turns ON, BTAN instruction is executed. Then, the result “1.7321” is stored in 3
word devices starting from D10 (D10~D12). As result is positive, “0” is stored in D10. The
integer part “1” is stored in D11. The fractional part “7321” is stored in D12.

~00 HOOBO HOOO1 0000
| [BT&N DO D10

CARD 0] 1 2
DO000 0060 0 0
pooot| 0 oood 73l |

Total Solution for Industrial Automation
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2.17.10 BASIN, BASINP

XPnF CPnF

XPnE CPnE XPnB PLC-S

BP XPnA/1R

CP3A/B/P/U
CP4A~D/U

O -

0 - 0 o)

O -

Function

Supported
PLC Series

BASIN(P) instructions calculate the inverse sine of the SIN data (4-digit BCD) stored in 3

word devices starting from S. The result is stored in the double word device D.

Valid Device Type Flag
Instruction Steps
M| X|Y|K|L|[F|[T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
S |10(O0|O|O|O|-|-|-]-|lO]-]0|0O]|O (0]
BASIN(P) 3 lol - | -
D |0 O|0|O0|-|-]-]-10l-]10]0]|0O
| | [BASIN s o}
| | [BASINP s DH
s SIN data or head address of 3 word devices where SIN data to be calculated is stored.
(4-digit BCD)
D Head address of double word device where the calculation (Inverse sine) result will be
stored.

BASIN, BASINP

. BASIN(P) instructions calculate the inverse sine of the SIN data (4-digit BCD) stored in 3
word devices starting from S. The result is stored in the double word device D.

b15 - b12p11 - belp7 ~ bap3 - b
SIN data
(4-digit BCD) SIN-!
S Sign |:>
S+ Integer part
S+2 Fractional part

D

b31

b16|b15 b0

Degree
(8-digit BCD)

e The value stored in 3 word devices starting from § has to be SIN data.
The range of SIN data is from -1.0000 to 1.0000

. When SIN data to be calculated is positive, assign “0” to S. If negative, assign “1” or
greater value to S.

*  Assign integer part of SIN data to $+1. Assign fractional part of SIN data to S+2. Values

assigned to S+1 and S+2 cannot exceed 1.0000.

e The calculation result stored in double word device D is in degree units.

. Frantional part of the result is rounded.

e The BCD values stored in D are from 0 to 90 degrees and from 270 to 360 degrees.

(*) For information on conversion between radians and degrees, refer to DEG or RAD

instruction.
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Execution On .
Condition Operation
Command Off
BASIN
| Every scan Every scan
BASINP
(Pulse) -« <«
1 Scan 1 Scan

O]o]I-1i[esM Error flag (F110)
Error _ N
F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of

device D. (Range of device D depends on CPU type)
F110 turns ON for 1 scan when the value assigned to S, $+1, S+2 is not BCD data.

F110 turns ON for 1 scan when the value assigned to 5, $+1, S +2 exceeds following range:
-1.0000 = Assigned value = 1.0000

Program BASIN
Example

When X00 turns ON, BASIN instruction calculates inverse sine of the SIN data stored in
DO(D0~D2). Then, the result is stored in D10 (D10~D11), in degree units.

Ladder Diagram (LD)

%00
—] | [BASIN DO Dio |-‘
Instruction List (IL)

Instruction Device

LD X00

BASIN Do | D10

. SIN data “0.1234” is assigned to 3 devices starting from DO. Positive sign “0” is assigned to
DO. Integer part “0” is assigned to D1. Fractional part “1234” is assigned to D2.

CARD 0 1 2
oooon 0 1 1234

*  When X00 turns ON, BASIN instruction is executed. Then, the result “7” is stored in
double word device D10 (D10~D11).

~00 HOooo HOOO00007
| [B4SIN_ DO D10
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2.17.11 BACOS, BACOSP

SWOIVRlgEl] | xoF | CPoF | XPnE | CPaE | XPnB | PLCS | BP | XPIR | Garp
PLC Series

0] - 0 - 0 o) - o] -

Function BACOS(P) instructions calculate the inverse cosine of the COS data (4-digit BCD) stored in 3
word devices starting from S. The result is stored in the double word device D.

Valid Device Type Flag
Instruction Steps
M{X|Y|K|L|F|T|C|S|Z|R|Q|D |@D|Constant Error | Zero |Carry
S |10|0|0O|O|O|-|-|-|-10]-]0]|0|O0 (0]
BACOS(P) s 1ol - | -
D |O0|-|10|0|O|-|-|-]1-]10l-10|0]|O0 -
| | [Bacos s DH
| | Bacose s b}
COS data or head address of 3 word devices where COS data to be calculated is stored.
s .
(4-digit BCD)
D Head address of double word device where the calculation (Inverse cosine) result will
be stored.

BACOS, BACOSP

. BACOS(P) instructions calculate the inverse cosine of the COS data (4-digit BCD) stored in
3 word devices starting from $. The result is stored in the double word device D.

b15 - b12|b11 b8‘b7 b4|b3 - b0
COS data D
(4-digit BCD) .
S Sign COS b b16[b15 bo
|:|I> Degree
S+1 Integer part (8-digit BCD)
5+2 Fractional part

*  The value stored in 3 word devices starting from § has to be COS data.
The range of COS data is from -1.000 to 1.0000.

*  When COS data to be calculated is positive, assign “0” to S. If negative, assign “1” or
greater value to $.

e Assign integer part of COS data to $+1. Assign fractional part of COS data to $+2.
Values assigned to $+1 and §+2 cannot exceed 1.0000.

e The calculation result stored in double word device D is in degree units.
. Frantional part of the result is rounded.
e The BCD values stored in D are from 0 to 180 degrees.

(*) For information on conversion between radians and degrees, refer to DEG or RAD
instruction.
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Execution
Condition

Operation
Error

Program
Example

On
. A
Operation
Command Off
BACOS | J
: Every scan Every scan
BACOSP
(Pulse) <« <>
1 Scan 1 Scan

Error flag (F110)

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

F110 turns ON for 1 scan when the value assigned to S, $+1, S+2 is not BCD data.

F110 turns ON for 1 scan when the value assigned to S, $+1, §S+2 exceeds following range:
-1.0000 = Assigned value = 1.0000

BACOS

When X00 turns ON, BACOS instruction calculates inverse cosine of the COS data stored in
DO(D0~D2). Then, the result is stored in D10 (D10~D11), in degree units.

Ladder Diagram (LD)

%00
— | [BACOS DO D10 |-‘
Instruction List (IL)

Instruction Device

LD X00

BACOS DO | D10

. COS data “0.1234” is assigned to 3 devices starting from DO. Positive sign “0” is assigned
to DO. Integer part “0” is assigned to D1. Fractional part “1234” is assigned to D2.

CARD 0 1 2
oooon 0 1 1234

. When X00 turns ON, BACOS instruction is executed. Then, the result “25” is stored in
double word device D10 (D10~D11).

| [BACOS DO D10

200 HOOOO Hunnnuuzﬂ_‘
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2.17.12 BATAN, BATANP

Supported
PLC Series

Total Solution for Industrial Automation

XPnF CPnF XPnE

CPnE

XPnB PLC-S

BP

XPnA/1R

CP3A/B/P/U
CP4A~D/U

0] - 0

0 o)

o]

BATAN(P) instructions calculate the inverse tangent of the TAN data (4-digit BCD) stored in 3
word devices starting from S. The result is stored in the double word device D.

Valid Device Type Flag
Instruction Steps
X|Y|K|L|F|T|[C|S|Z]|R|Q|D |@D|Constant Error | Zero |Carry
S |10 0|0|0 -1-10]-10|0|0O (0]
BATAN(P) 3 (0] - -
D |0|-]10]0|0O -1-10]-10|0]|0 -
| | [ BATAN s DH
| | [Batane s D}
TAN data or head address of 3 word devices where TAN data to be calculated is stored.
s .
(4-digit BCD)
D Head address of double word device where the calculation (Inverse tangent) result will
be stored.

BATAN, BATANP

. BATAN(P) instructions calculate the inverse tangent of the TAN data (4-digit BCD) stored
in 3 word devices starting from S. The result is stored in the double word device D.

TAN

=

b15 - b12|b11 bS‘b_f b4|b3 b0
TAN data
(4-digit BCD)
h) Sign
S+1 Integer part
S+2 Fractional part

e The value stored in 3 word devices starting from S has to be TAN data.

D

b16|b15

b0

Degree
(8-digit BCD)

The range of TAN data is from -9999.9999 to 9999.9999.

*  When TAN data to be calculated is positive, assign “0” to S. If negative, assign “1” or

greater value to $.

. Assign integer part of TAN data to $+1. Assign fractional part of TAN data to $+2.
Values assigned to S +1 and §+2 cannot exceed 9999.9999.

e The calculation result stored in double word device D is in degree units.

. Frantional part of the result is rounded.

*  The BCD values stored in O are from 0 to 90 degrees and from 270 to 360 degrees.

(*) For information on conversion between radians and degrees, refer to DEG or RAD

instruction.
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Execution

Condition Operation
Command

@)
=+
@)
=

BATAN . J

i Everyscan Every scan
BATANP
(Pulse) <> <«

1 Scan 1 Scan

O]o]I-1i[esM Error flag (F110)
Error

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

F110 turns ON for 1 scan when the value assigned to S, $+1, S+2 is not BCD data.

Program BATAN
Example

When X00 turns ON, BATAN instruction calculates inverse sine of the TAN data stored in
DO(D0~D2). Then, the result is stored in D10 (D10~D11), in degree units.

Ladder Diagram (LD)

%00
—] | [BACOS DO D0 |-‘
Instruction List (IL)

Instruction Device

LD X00

BATAN po | D10

*  TAN data “1234.1234” is assigned to 3 devices starting from DO. Positive sign “0” is
assigned to DO. Integer part “1234” is assigned to D1. Fractional part “1234” is assigned
to D2.

CARD 0 1 2
oooon 0 1234 1234

*  When X00 turns ON, BATAN instruction is executed. Then, the result “89” is stored in
double word device D10 (D10~D11).

200 HOOOO HOOO000B9
|| [BATAN DO DI
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2.17.13 RAD, RADP
Supported XPnF | CPnF | XPnE | CPnE | XPnB | PLC-S BP | xpna/ir | CP3A/B/PAU
PLC Series CP4A~D/U
0 - 0 i 0 0 - 0 -

. RAD(P) instructions convert angle data (°) stored in double word device S into radian unit.
Function . . : .
Then, the conversion result is stored in double word device D.

— | [RaDP 5 p H

. Valid device type Flag
Instruction Steps
X{Y|K|L|[F|T|C|S|Z]|R|Q|D |@D|Constant Error | Zero | Carry
siojofofofof|-|-|-|-]10|-]0|0O|O 0
RAD(P 3 o | - .
) plO|-|OlO|O|-|-|-]-10]-]0|O|O -
| | [RAD s o H

s Angle or head address of double word device where angle to be converted is stored.
(32-bit floating-point number)
D Head address of double word device where conversion result (Radian unit) will be
stored.
RAD, RADP

RAD(P) instructions convert angle data (32-bit floating-point number) stored in double
word device § into radian data (32-bit floating-point number).

Converted data is stored in the double word device D.

Data is converted according to the following equation:
ian = T

Radian = Degree X 80

Values which can be assigned to device S is as following.
-360° = value assigned to device § = 360°

Execution ‘Oﬂ
Condltlon Operaﬂon 4
Command Off
RAD
: Every scan Every scan
RADP
(Pulse) -« <>
1 Scan 1 Scan
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Operation
Error

Program
S

Error flag (F110)

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

RAD

When operation command X00 is ON, RAD instruction is executed. Then, angle data stored in
double word device M0O (M0OO ~ M1F) is converted into radian unit. The conversion result is
stored in double word device M30 (M30 ~ M4F).

Ladder Diagram (LD)

%00
—] | [R&D KO0 hi30 |-{
Instruction List (IL)
Instruction Device

LD X00

RAD MOO | M30

* Angle data in 32-bit floating-point number “123.000000” is assigned to M0O.

3400 123,000000 0,000000
I [RED MO0 M0

. When X00 turns ON, RAD instruction is executed. Then, angle data “123.000000” is
converted into “2.146755” in radian unit. The conversion result is stored in M30 (M30 ~

M4F).
%00 123,000000 2.145755
L [RED MO0 W30
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CH2 Application Instructions

2.17.14 DEG,

Supported
PLC Series

DEGP

: CP3A/B/P/U
XPnF | CPnF | XPnE | CPnE | XPnB | PLCS BP | XPnAVIR | ol
0 - 0 - o 0 ) ° i

. DEG(P) instructions convert radian data stored in double word device § into angle data (°).
Function . ‘ ‘ .
Then, the conversion result is stored in double word device D.

. Valid device type Flag
Instruction Steps
X{Y|K|L|[F|T|C|S|Z]|R|Q|D |@D|Constant Error | Zero | Carry
siojofofofof|-|-|-|-]10|-]0|0O|O -
DEG(P 3 o | - -
(P) plO|-|OlO|O|-|-|-]-10]-]0|O|O -
| | [oEc s o H

— | PRSI p H

s Radian or head address of double word device where radian data to be converted is
stored. (32-bit floating-point number)
D Head address of double word device where conversion result (angle data) will be
stored.
DEG, DEGP

DEG(P) instructions convert radian data (32-bit floating-point number) stored in double
word device § into angle data (32-bit floating-point number).

Converted data is stored in the double word device D.
Data is converted according to the following equation:
Degree = Radian X ?

Values which can be assigned to device S is as following.
-6.28 < value assigned to device S < 6.28

Execution On
Cond|t|0n Operation n
Command Off
DEG
i Everyscan Every scan
DEGP
(Pulse) <«—> <>
1 Scan 1 Scan
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O]o]I-1ilolal Error flag (F110)
Error . .
F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of

device D. (Range of device D depends on CPU type)

Program DEG
Example
When operation command X00 is ON, DEG instruction is executed. Then, angle data stored in

double word device MO0 (M0OO ~ M1F) is converted into angle data (°). The conversion result
is stored in double word device M30 (M30 ~ M4F).

Ladder Diagram (LD)

=00
—] | | DEG tAOD YEN |-{
Instruction List (IL)
Instruction Device

LD X00

DEG Moo | M30

. Radian data in 32-bit floating-point number “2.146755” is assigned to M0O.
<00 2146756 0.000000
I [ DEG W00 FED

«  When X00 turns ON, DEG instruction is executed. Then, radian data “2.146755” is
converted into “123.000000” in degree unit. The conversion result is stored in M30 (M30
~ MA4F).

| [DEG ¥} h30

%00 2146755 1 23.000000’_{
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2.17.15 SQR, SQRP

NUSlelgisl | xPnF | CPnF | XPnE | CPnE | XPnB | PLCS | BP | XPnAsiR | CPIAVB/PU
PLC Series CP4A~D/U

0] - 0 - 0 o) - o] -

Function SQR(P) instructions calculate the square root of the 32-bit floating-point number stored in
double word device S. The result is stored in the double word device D.

Valid Device Type Flag
Instruction Steps
M| X|Y|K|L|[F|[T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
S |10(O0|O|O|O|-|-|-]-|lO]-]0|0O]|O (0]
SQR(P) 3 0 - )
D |0|-]10]|O0|O|-|-]-]-10l-]10]0]|0
| | [socrR s b H
[ | {sqrp s 0 H
Constant, floating-point number or head address of double word device where data to
s . ) . .
be calculated (square root) is stored. (32-bit floating-point number)
D Head address of double word device where the calculation result will be stored.
SQR, SQRP

*  SQR(P) instructions calculate the squre root of the 32-bit floating-point number stored in
double word device S. The result is stored in the double word device D.

Double word Double word
| |
b3‘|| |b16 b15‘ ‘ bo b31‘ ‘b‘lﬁ b‘|5| | bo
S+ 1 s . D+ 1 D
Floating-point Floating-point
(Real number) (Real number)
(32 bits) (32 bits)

*  The range of value assigned to double word device S and the operation result is as
below:
0, 21?7 < value assignedto § = 2128

«  If the operation result exceeds its range, “1.#INF2'00” is stored in the device D.

— Sign for mantissa Part

b31 [b30| - [ b23|b22| -~ | bO

I |

Exponent Part Mantissa Part

. Only positive numbers can be assigned to double word device S. It means that bit 31 of
double word device S always has to be “0”.

21 INF: Stands for infinity. “1 #INFOO” appears when the assigned value cannot be expressed with 32-bit floating-point
number.
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Execution

Condition Operation
Command

@)

=
» O
=]

SQR | i
| Every scan Every scan
SQRP
(Pulse) <« <>
1 Scan 1 Scan

Operation Ll flag (F110)
Error

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

F110 turns ON for 1 scan when the value assigned to S is negative.

Program EENel:
Example
When X00 turns ON, SQR instruction calculates the square root of the 32-bit floating-point

number stored in DO (DO~D1). Then, the result is stored in double word devices starting from
D10 (D10~D11).

Ladder Diagram (LD)

X00
I [SaR Do Di0

Instruction List (IL)

Instruction Device
LD X00
SQR po | D10

e 32-bit floating-point number “60.123402” is assigned to double word device DO
(DO~D1).

X00 B0.123402 _0.000000
| [SoR OO D10

. When X00 turns ON, SQR instruction is executed. Then, the result “7.753928” is stored in
double word device D10 (D10~D11).

300 £0.123402 7.753926
L EECIED DI0
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2.17.16 BSQR, BSQRP, BDSQR, BDSQRP

Supported
PLC Series

Total Solution for Industrial Automation

CP3A/B/P/U

L CPAA~D/U

CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R

0] - 0 - 0 o) - o) -

BSQR(P) instructions calculate the square root of the 4-digit BCD stored in word device S.
The result is stored in the double word device D.

BDSQR(P) instructions calculate the square root of the 8-digit BCD stored in double word
device S. The result is stored in the double word device D.

Valid Device Type Flag
Instruction Steps
M| X|Y|K|L|[F|T|C|S|Z|R|Q|D |@D|Constant Error | Zero |Carry
BSQR(P) | S |[O]|O]|O Ol-1-]1-]1-19]/-]0|0]|0O 0 3 o ) )
BDSQR(P)|p |0| -|0|0O|O|-|-|-|-|0|-]0|O]|O
{ | { BSQR/BDSQR s D H
1 1 BS
{ | { QRP/BDSQRP s D H
s Constant or head address of word/double word device where data to be calculated
(square root) is stored.
D Head address of double word device where the calculation result will be stored.

BSQR, BSQRP

. BSQR(P) instructions calculate the squre root of the 4-digit BCD stored in word device S.
The result is stored in the double word device D.

s b15--b12|b11 ---bs‘b? o4|b3 -~ b0
b15--b12p11 -~ b8b7 - b4[b3 - b0 4-digit BCD data
4-digit BCD D Integer part
D+1 Fractional part

. In device D, integer part of the calculation result is stored as 4-digit BCD. In device D +1,
fractional part of the result is stored as 4-digit BCD.

*  The range of value assigned to word device S, D and D +1 is as below:
0 = Value assignedto S, D and D+1 = 9999

*  The calculation result is rounded off from the fifth decimal place.
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BDSQR, BDSQRP

. BDSQR(P) instructions calculate the squre root of the 8-digit BCD stored in double word
device S. The result is stored in the double word device D.

b15---b12 | b11 - b8 } b7 - b4 ‘ b3 - b0
b31 -~ bl6 [ b15 - b0 4-digit BCD data
3+1.5 g-digit BCD —
/ 0 Integer part
0+1 Fractional part

. In device D, integer part of the calculation result is stored as 4-digit BCD. In device D +1,
fractional part of the result is stored as 4-digit BCD.

*  The range of value assigned to word device S, D and D +1 is as below:
0 = Value assigned to § = 99999999
0 = Value assignedto O and D+1 = 9999

A

*  The calculation result is rounded off from the fifth decimal place.

On
Execution Operation 1 £
Condition Command Off
BSQR, BDSQR | .
> —s
Every scan i Everyscan
BSQRP, BDSQRP ’_‘ ’»‘
(Pulse) -« -
1 Scan 1 Scan

O]l -Yilo)yW Error flag (F110)

Error

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

F110 turns ON for 1 scan when the value assigned to S is negative.
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Program
Example

Total Solution for Industrial Automation

BSQR

When X00 turns ON, BSQR instruction calculates the sq

uare root of the 4-digit BCD stored in

DO. Then, the result is stored in double word devices starting from D10 (D10~D11).

Ladder Diagram (LD)
%00

— |

Instruction List (IL)
Instruction Device
LD X00
BSQR Do | D10

e 4-digit BCD “4321” is assigned to word device DO.

| BSOR 0o 010 |-‘

«00
|
I

«  When X00 turns ON, BSQR instruction is executed
double word device D10 (D10~D11).

=00

I BS0OR 0o D10

HA4321 HDDDDDDDD’_{

. Then, the result “65.7343” is stored in

I BSOR (] D10

H4321 H?SﬂSDDEE’_‘
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2.17.17 EXP, EXPP

CP3A/B/P/U

Suppor;ed XPnF | CPnF | XPnE | CPnE | XPnB | PLC-S BP XPRA/IR | C T
PLC Series
o) - 0 0 o)

- O -

Function EXP(P) instructions calculate the natural exponential (base e) raised to the power of 32-bit
floating-point number stored in double word device S. The result is stored in the double
word device D.

: Valid Device Type Flag
Instruction Steps
X|Y K|LIF|[T|C|S|Z]|R D |@D| Constant Error | Zero | Carry

s -1-]-]o]- o
p |o|-|ojolo|-|-]|-|-]o|-|o]ojo] -

@)
@)
@)
(@)

EXP(P)

O |0 |Lo
@)

1| { ExP s D K

{ | {exrp s D H

Constant, floating-point number or head address of double word device where

S . . ) ) .
exponent of the exponential constant e is stored. (32-bit floating-point number)

D Head address of double word device where the calculation result will be stored.

EXP, EXPP

. EXP(P) instructions calculate the natural exponential (base e) raised to the power of 32-
bit floating-point number stored in double word device S. The result is stored in the
double word device D.

Double word Double word
| |
Ex ( b3‘|| |b16 b15[ ‘ b0 ) b31[ [bm b15‘ | bo
—
p 5+1 5 D+1 D
Floating-point I_:Ioating-po'lnt
(Real number) (Real number)
(32 bits) (32 bits)

. EXP(P) instructions take the format of e”.

. The range of the value assigned to double word device S and D is as below:
27?7 <|Value assigned to device S, D |< 2'®

. If the operation result exceeds its range, “1 #INF?200” is stored in the device D.

. In the natural exponential calculation, PLC CPU regards constant e as “2.71828”.

22 INF: Stands for infinity. “1 #INFOO” appears when the assigned value cannot be expressed with 32-bit floating-point
number.
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Execution
Condition

Operation
Error

Program
Example
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On
. 4 'y
Operation
Command Off
EXP |
-~ -—>
Every scan i Every scan
EXPP
(Pulse) «—> -«
1 Scan 1 Scan

Error flag (F110)

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

EXP

When X00 turns ON, EXP instruction calculates the natural exponential of the 32-bit floating-
point number stored in DO (DO~D1). Then, the result is stored in double word device D10
(D10~D11).

Ladder Diagram (LD)

%00
I [ExP Di DI

Instruction List (IL)

Instruction Device
LD X00
EXP Do | D10

. “1.234500” is assigned to double word device DO.

=00 1.234500  0.000000

— | [ExP Do D10 H

1.2345

*  When X00 turns ON, EXP instruction is executed. Then, the instruction calculates e
The result “3.436660” is stored in double word device D10 (D10~D11).

«0o 1.234500 3436660

—l [ExP (W1 D10 H
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2.17.18 LOG, LOGP

Supported XPnF | CPnF | XPnE | CPnE | XPnB | PLC-S BP XPnA/1R CCPPZAA@/D%J
PLC Series
0 - 0 - 0 0 - o) -

Function LOG(P) instructions calculate the natural logarithm of the 32-bit floating-point number
stored in double word device S. The result is stored in the double word device D.

Valid Device Type Flag
Instruction Steps
M| X|Y|K|L|[F|[T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
S |10(O0|O|O|O|-|-|-]-|lO]-]0|0O]|O (0]
LOG(P) 3 (0] - -
D |0|-]10]|O0|O|-|-]-]-10l-]10]0]|0
| | [loc s b0 H
| | floce s b}
Constant, floating-point number or head address of double word device where data to
S . . . )
be calculated is stored. (32-bit floating-point number)
D Head address of double word device where the calculation result will be stored.
LOG, LOGP

*  LOG(P) instructions calculate the natural logarithm of the 32-bit floating-point number
stored in double word device S The result is stored in the double word device D.

Double word Double word
|
b31| |b16 b15[ ‘ b0 b31[ [b16 b15‘ | bo
log, ( ) —
e S+ s D+1 D
Floating-point I_:Ioating-po'lnt
(Real number) (Real number)
(32 bits) (32 bits)

*  The range of the value assigned to double word device S and D s as below:
27?7 <| Value assigned to device S, D |< 2128

. In the natural exponential calculation, PLC CPU regards constant e as “2.71828”.
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Execution
Condition

Operation
Error

Program
Example
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On
. 4 &
Operation
Command Off
LOG |
-— » «—>
Every scan 5 Every scan
LOGP
(Pulse) > >
1 Scan 1 Scan

Error flag (F110)

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

F110 turns ON for 1 scan when the value assigned to S is negative or “-0”.

LOG

When X00 turns ON, LOG instruction calculates logarithm of the 32-bit floating-point number
stored in DO(DO~D1). Then, the result is stored in D10 (D10~D11).

Ladder Diagram (LD)

%00
— | [LoG 1] D0 |-‘
Instruction List (IL)
Instruction Device

LD X00

LOG DO | D10

e “55.123402" is assigned to double word device DO (DO~D1).

00 55.123402 0.000000
I [loG 00 D10

. When X00 turns ON, LOG instruction is executed. Then, the result “4.009574” is stored in
double word device D10 (D10~D11).

|| [LoG i] Dl

%00 B.123407 4009574 ’_‘
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2.17.19 RND, RNDP

Supported XPnF | CPnF | XPnE | CPnE | XPnB | PLCS BP xpnA/IR | CP3ABRU
" CP4A~D/U
PLC Series
(0] (0] (0] (0] (0] (6] (6] (0] (0]
. RND(P) instructions generate random number and store the number in word device D.
Function
Valid Device Type Flag
Instruction Steps
M| X|Y|K|L|[F|T|C|S|Z|R|Q|D |@D|Constant Error | Zero |Carry
roe) | 0 [o] -|o]o]o]-]olo|-|o|o|o]olo] - [2]o] -] -
| | [ RrND D H
1| |
| | [ rRNDP D H
1 1 |
D Address of word device where generated random number will be stored.

RND, RNDP

. RND(P) instructions generate random number and store the number in the word device
D.

*  The range of random number is from 0 to 32767.

. Generation of random number is on basis of the internal calculation formula.

Execution on - i
Condition EeNSEIe:

Command Off
RND —]— .
Every scan i Every scan
RNDP
(Pulse) -« >
1 Scan 1 Scan

O]o]=1i[e4M Error flag (F110)
Error . .
F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of

device D. (Range of device D depends on CPU type)

Total Solution for Industrial Automation



330

CH2 Application Instructions

Program RND
Example

Following program example operates as following:

. When X00 turns ON, RND instruction is executed.

. Random numbers are generated and stored in DO.

Ladder Diagram (LD)

00
— |
Instruction List (IL)
Instruction Device
LD X00
RND DO
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2.17.20 SRND, SRNDP

Supported XPnF | CPnF | XPnE | CPnE | XPnB | PLC-S BP XPnA/1R CCPPZAA@/DP/J’
PLC Series

(0] - (0] - (0] (6] - (0] -
Function SRND(P) instructions change the pattern of random number generator based on the value
assigned to word device §.
Valid Device Type Flag
Instruction Steps
M| X|Y|K|L|[F|T|C|S|Z|R|Q|D |@D|Constant Error | Zero |Carry
SRND(P)| § |O|-|0O0|O|O|-|O|O|-|O|0O|O|O]|O - 2 0 - -
| | [ srRND s H
| | [ srRnDP s H
1 1 1
s Address of word device where random number sequence data is stored. (16-bit BIN
data)

SRND, SRNDP

*  SRND(P) instructions change the pattern of random number generator based on the
value assigned to word device §.

e You can assign 16-bit BIN data to the device S.

Execution On _
Condition eyt 1

Command Off
SRND —]— .
Every scan i Everyscan
SRNDP
(Pulse) -« «—>
1 Scan 1 Scan

A Using pulse contact as execution condition of SRND instruction or using SRNDP
instruction is recommended.

O]oI=I-1i[o AW Error flag (F110)
Error . N
F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of

device D. (Range of device D depends on CPU type)
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Program SRNDP
Example
Following program example operates as following:
. When X00 turns ON, RND instruction is executed.
e Arandom number is stored in D10.
e When X01 turns ON, SRNDP instruction is executed.
e According to the value assigned to DO, pattern of the RND instruction changes.

. Random numbers with different pattern are generated and stored in D10.

Ladder Diagram (LD)

%00

— | [AND 010
%01

— | [SRNDP DD

Instruction List (IL)

Instruction Device
LD X00
RND D10
LD X01
SRNDP DO
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2.18 Special Module Access Instruction

2.18.1 FREAD, FREADP

Supported -
PLC Series

CP3A/B/P/U
CPPF | XPnE | CPnE | XPnB | PLCS 8P| XPnA/IR | o
0 0 0 0 0 0 - o °

Function FREAD(P) read file data from system memory of a special module and store the data in the
internal memory of CPU.

. Valid Device Type s Flag
Instruction 1 T Ty [k [L[F[T|c|s|z|R[Q[D |e]constant|> ™ Error| zero |carry
n’f|0O|O0|0|0|0O0|O|0O|O|O|0O]|0O]|0O]|O 0
n2/0|0|0|0|0|0O|O|O]|-]O0|0O|O]|O]O 0
FREAD(P) | D|O|O|O|O|O| - |- |-~ O|-]0|0]O - 6 0 - -
n3]0|0|0|0|0|0O|0O]|O 0|0|0O|0O]|O 0
n4d/ 0| -]10|0|0O|-]-]- -1-10[/0]0O -
{ | { FREAD ni n2 D n3 nd K
— | [ FrREADP nl n2 D n3 nd R
nt Base and slot number of the special module in hexadecimal.
n2 Offset of file data to be read.
D Head address of word devices where the file data will be stored.
n3 Size of data to be read (0 - 255).
nd Head address of word devices to store the operation result. The result is expressed by
flag instruction.

FREAD, FREADP

e FREAD and FREADP read data in n3 words from the file data designated by offset n2.

¢ The file data is a system memory block of a special module which is equipped at n7.

¢ The read data is stored in the device memory assigned to O in n3 words.

. Result of the operation is stored at word device assigned to n4.

n3word —

Special module

Systern memory block

Offset n2

Offset n2 +1

Offset n2+2

Offset n2+(3n-1)

CPU module
Internal memory

Address D

Address D +1

Address D+2 — n3word

Address D+(3n-1)
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Assigning n7 - [Base/Slot]
Base No. | Slot No.
H 0A 0B

H + [Base No.] + [Slot No.]
H: Stands for hexadecimal.
Base No.: 2 characters in hexadecimal
Slot No.: 2 characters in hexadecimal

If Base No. is assigned to HFF, it means file’.
If Base No. is assigned to HFF, assign PID of the file at Slot No.

Base Number Slot S1
Local base Slot No. 5 HO0005 or 5
1** expansion Slot No. 3 H0103
10" expansion Slot No. 7 HOAO7
14™ expansion Slot No. 12 HOEQC
16" expansion Slot No. 10 H100A

Assigning n2 - [Offset of file data]

File data to read is a block of system memory. In other words, offset n2 indicates the location
of the data to be read.

(*) Refer to the System Data Memory of Positioning Module Manual.

Assigning n3 - [Size]

Decides how many data to read from the offset of file data assigned to n2.
Range of n3 is from 0 to 255. If it exceeds the range, an error occurs.

If n3 is “0”, the instruction is not operated.

Assigning n4

The device assigned to n4 is set as “1” when the instruction operates. When the operation
ends, the result is stored at this device.

Each bit has meanings as following:

Bit No. Description
0 Operating instruction (1), Operation completed (0)
1 Operation error
2-7 0 (not used)
[Error Code]

HOO: No Error

8-15 HO1: Capacity of 1 scan process is exceeded (Max. 32 File read/write is possible at 1 scan)
HO02: [Data] area overflowed

HO3: [Offset] assignment error
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Execution
Condition

Operation
Error

Program
Example

On
'y
Operation
Command Off
FREAD
« s T —
Every scan Every scan
FREADP
(PUISE) <> <>
1 Scan 1 Scan

Error Flag (F110)

F110 turns ON for 1 scan when:

The address of device assigned by @D exceeds the range of device D. (Range of device D
depends on CPU type)

Access to the special module fails.
The base and slot number assigned to n7 is not special module.

Offset of file data assigned to n3 exceeds the range of 0 - 255.

FREAD, FREADP

This program reads 100 words and stores the data in DO - D99 when X20 is ON. The data is
read starting from file data offset O of special module which is equipped at slot 1 of local base.
The operation result is stored in M100.

Ladder Diagram (LD)

%20
— | [FREAD  HOOOT il oo 100 K100 |-|

Instruction List (IL)

Instruction Device

LD X20

FREAD  |[Ho001| 0 | Do [ 100 [M100
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The program operates as following:

¢ When X20 is ON, the program specifies the location of data. The starting number of data
to read is file data offset O of special module which is equipped at slot 1 of local base.

¢ The size of the data to be read is 100 word.

. 100-word data which is read from the specified location is stored in the device starting
from DO to D99.

. The operation result is stored in M100.

%20 +16960 +2

| [FREAD  HOOOT 0 oo 100 K100 |-|
CARD o 1 2 3 4 ] 6 7 ) g9
Doooo - 16960 15 1 0 1000 1000 1000 1000 20000 20000
ooom 1 BRR3E 327RY 0 32768 0 300 100 0 1000
Daopoz 0 504 20000 0 0 0 0 0 0 0
ooona 0 0 344R4 1 2000 0 a 0 0 0
ooond 0 100 0 0 0 0 0 0 0 0
Do0os | 16960 15 1 0 1000 1000 71000 7000 20000 20000
Ooo0& 1 BRR3E 327RY 0 32768 0 300 100 0 1000
ooon? 0 504 20000 0 0 0 0 0 0 0
Donos 0 0 34464 1 2000 0 8 0 0 0
ooons 0 100 0 0 0 0 0 0 0 0
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2.18.2 FWRITE, FWRITEP

Supported XPNE
PLC Series

] CP3A/B/P/U
CPnF | XPnE | CPnE | XPnB | PLC-S BP XPnA/TR | pga~D/U
0 0 0 0 0 o ) 0 °

Function FWRITE(P) write file data from internal memory of CPU to system memory of a special module.

. Valid Device Type s Flag
Instruction T Ty [k [L[F | T|c|s|z]|Rr[Q|D |ep]constant|” | Error| zero |Carry
nl|O|0|0|O0|O|O|0O|O|O|O|O|0O]|O 0
n2/|0|0|0|0|0|O|O|0O]|-|O]|O]O]O]|O 0
FWRITE(P)| S|O |00 |0 |O|-|-|-~- O|-|0]|0]|0O - 6 0 - -
n3|0|0|0|0|0O]|0O|0O]|O 0|0|0O|0O]|0O 0
n4d|0|-10|0[0O|-]-]- -1-10]0]0O -
{ | [ FWRITE ni n2 S n3 nd R
— [ FwRITEP ni n2 S n3 nd H
nil Base and slot number of the special module in hexadecimal
n2 Offset of system memory where file data will be written.
S Head address of word devices where the file data to be written is stored.
n3 Size of file data to be written (0 - 255).
d Head address of word devices to store the operation result. The result is expressed by
flag instruction.

FWRITE, FWRITEP

. FWRITE and FWRITEP write file data in n3 words to the system memory assigned by
offset n2.

. The location where file data to be written is a special module which is equipped at n7.

¢ The data to be written is stored in the device memory assignedto S in n3 words.

. Result of the operation is stored at word device assigned to n4.

n3word —

CPU module
Internal memory

Address §

Address §+1

Address §+2

Address $+(3n-1)

Special module
System memory block

Offset n?

Offset n2 +1

Offset n2+2 — n3word

Offset n2+(3n-1)
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Assigning n7 - [Base/Slot]
Base No. | Slot No.
H 0A 0B

H + [Base No.] + [Slot No.]
H: Stands for hexadecimal.
Base No.: 2 characters in hexadecimal
Slot No.: 2 characters in hexadecimal

If Base No. is assigned to HFF, it means file’.
If Base No. is assigned to HFF, assign PID of the file at Slot No.

Base Number Slot S1
Local base Slot No. 5 HO0005 or 5
1** expansion Slot No. 3 H0103
10" expansion Slot No. 7 HOAO7
14™ expansion Slot No. 12 HOEQOC
16" expansion Slot No. 10 H100A

Assigning n2 - [Offset of file data]

Offset of system memory where file data will be written. In other words, n2 indicates the
location of the data to be written.

(*) Refer to the System Data Memory of Positioning Module Manual.

Assigning n3 - [Size]

Decides how many data to read from offset of file data assigned by nZ2.
Range of n3 is from 0 to 255. If it exceeds the range, an error occurs.
If n3 is “0”, the instruction is not operated.

Assigning n4

The device assigned to n4 is set as “1” when the instruction operates. When the operation
ends, the result is stored at this device.

Each bit has meanings as following:

Bit No. Description
0 Operating instruction (1), Operation completed (0)
1 Operation error
2-7 0 (not used)
[Error Code]

HOO: No Error
8-15 HO1: Capacity of 1 scan process is exceeded (Max. 32 File read/write is possible at 1 scan)
HO02: [Data] area overflowed

HO3: [Offset] assignment error
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Execution
Condition

Operation
Error

Program
Example

On
'y
Operation
Command Off
FWRITE
« s T —
Every scan Every scan
FWRITEP
(PU'SE‘) <> <>
1 Scan 1 Scan

Error Flag (F110)
F110 turns ON for 1 scan when:

¢ The address of device assigned by @D exceeds the range of device D. (Range of device D
depends on CPU type)

e Access to the special module fails.
¢ The base and slot number assigned to 177 is not special module.

. Offset of file data assigned to n3 exceeds the range of 0 - 255.

FWRITE, FWRITEP

This program reads 100-word data from the special module and writes 1-word data which is
located in D1000 to the file data offset 4 of special module equipped at slot 1 of local base.
The operation result is stored in M200.

Ladder Diagram (LD)

el
I I FRE&D HOoO1 ] Do 100 K100
kAT
— T [MOV___ 2000 D100
[FARITE HOOOT 4 DIOOD | W20
Instruction List (IL)
Instruction Device
LD X20
FREAD [H0001] 0 [ DO | 100 [M100
LDP MO1
MOV 2000 | D1000
FWRITE  [H0103] 0 [D1000] 5 [ MOO
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The program operates as following:

¢ When X20 is ON, the program specifies the location of data. The starting number of data
to read is file data offset O of special module which is equipped at slot 1 of local base.

¢ The size of the data to be read is 100 word.

. 100-word data which is read from the specified location is stored in the device starting
from DO to D99.

. The operation result is stored in M100.

#20 +16960 +2
| ] [FREAD  HOOOI 0 oo 100 K100
rO1 +0
Tl [MOv — Zoo0 D1ood
+0 +0
[FARITE  HOOOT a D000 ] K200
CARD ) 1 2 3 4 5 B 7 g &
oaoan - 16360 15 1 0 1000 1000 1000 1000 20000 0000
oanm 1 BEE3E 32YE7 0 32763 a 300 100 0 1000
oaoo2 0 504 20000 1] 1] a0 a0 0 0 0
oooo3 0 0 34464 1 2000 a a8 0 0 0
oonog 0 100 1] 1] 1] a a 0 0 0
oaooas - 16360 15 1 0 1000 1000 1000 1000 20000 0000
oanae 1 BEE3E 32YE7 0 32763 a 300 100 0 1000
oaoa? 0 504 20000 1] 1] a a 0 0 0
ooooa 0 0 34464 1 2000 a a8 0 0 0
oonong 0 100 1] 1] 1] a a 0 0 0

¢ When MO1 is ON, the program transfers “2000” to D1000.

. FWRITE instruction specifies the location of data to write at special module. The data is
located in D1000.

¢ The size of the data to be written is 1 word.

. 1-word data is written to file data offset 4 of special module which is equipped at slot 1
of local base.

. The operation result is stored in M200.

%20 +16960 +2
| [FREAD  HOOOT 0 oo 100 K100
01 +2000
| ] MOV 2000 Dioon
+2000 +2
[FARITE  HOOOT 4 oio00 i K200
CARD 0 1 2 3 4 5 i 7 8 9
Doooo | 1e360 15 1 [y 2000 1000 1000 71000 20000 20000
ooom 1 B5R35 32767 J2 i hi 0 300 100 0 1000
oaonz 0 504 20000 0 0 1] 1] 1] 1] 1]
Daon3 0 0 34464 1 2000 1] g 1] 1] 1]
onooo4 0 100 0 0 0 0 0 0 0 0
oooas | 16960 15 1 0 1000 1000 1000 1000 20000 20000
Dao0e 1 BRB3E 32767 0 32768 1] 300 100 o 1000
onooo? 0 LO4 20000 0 0 0 0 0 0 0
onons 0 0 34464 1 2000 1] a 1] 1] 1]
oaong 0 100 0 0 0 n n n n n
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2.19 Other Instructions

2.19.1 HSC

Function

Supported
PLC Series

XPnF

CPnF XPnE

CPnE

XPnB

PLC-S

BP

XPnA/1R

CP3A/B/P/U
CP4A~D/U

0

HSC instruction counts up with the input pulses from the terminal of the channel assigned
to Ch. The number of counts are stored in double word device D.

Instruction

Valid Device Type

Flag

T

C

S

Y4

R(Q

@D| Constant

Steps

Error | Zero |Carry

HSC

Ch

0

@)

o)

D

O]

- 10

— |

Enable  HSC

1

Preset

Cch

Ch

Constant or word device to specify the channel for the HSC instruction. (1~4)

Double word device where the number of counts will be cumulated.

HSC

*  When enable signal turns ON, HSC counts up the pulses from terminal of the channel
assigned to Ch. The number of counts is cumulated in the double word device assigned

to D.

. HSC instruction only counts up. Count down is not available with this instruction.

. Range of the number of counts is as following:
-2147483648 < the number of counts = 2147483647

*  When enable signal is OFF, the number of counts does not increase in any cases. When
enable signal goes from OFF to ON, and if there are input pulses from terminal of the
channel assigned to Ch, the number stored in device D increases from the latest value.

. When preset signal turns ON, internally preset value replaces the value stored in D.
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e To set the preset value, go to [Tool] - [Parameter] - ‘High speed counter’ tab.

f& pLc Parameter N

Latch Area Setup | Interrupt | CPU Error Manipulation | Comm Port | High Speed Counter | « v

Input Pulse Type
b o CH1 CH?2 CH3 CH 4

Type: 1-Ph, 1-Multi & = 1-Ph, 2-Multi £ = 1-Ph, 1-Multi = 1-Ph, 2-Multi | =
Moty CMZ-BP16M series supports CHT and CHZ

A

Counter Type

Maode: Linear Counter = | Linear Countel = | Linear Counter = Linear Countel =
Preset: 123 200 50 0

Comparison 1: 100 100 na 100

Comparizon 2: 200 200 200 20n

Ring Max:

Ring Min:

ABS Counter 4B Counter ABS Counter ABS Counter

Default Help QK Cancel
Execution Operation Jon Y
vy y
Condition [
Off
HSC
«—» «— »
Every scan Every scan

O]oJI-1i[e AW Error flag (F110)

Error

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)
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Program
Example

HSC

The program operates as following:
. When X00 turns ON, high-speed counter is enabled.

*  After the enable signal (X00) turns ON, input pulses from the channel 2 are counted up.
The number of counts are stored in DO.

e When the enable signal (X00) turns OFF, the value stored in DO does not increase.
. When the preset signal (X01) turns ON, preset value is stored in DO.

*  When the enable signal (X00) turns ON again, the count starts from the value stored in
DO.

Ladder Diagram (LD)
%00 ~ HsC

— |

— | 00

Instruction List (IL)
Instruction Device
LD X00
LD X01
HSC 2 DO
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2.19.2 HSCSW

CPnF

XPnE

CPnE

XPnB

PLC-S

BP

XPnA/1R

CP3A/B/P/U
CP4A~D/U

o)

Supported RSN
PLC Series

Function

HSCSW instruction counts up and down with the input pulses from the terminal of the

channel assigned to Ch. The number of counts are stored in double word device D.

: Valid Device Type Flag
Instruction Steps
X|Y|K|L|[F|[T[C|[S|Z|R|Q|D |@D|Constant Error | Zero | Carry
Ch|O|O|O|O|O|-]- O|-]10]0|0O )
HSCSW 3 0 -
D |0 O|0|0]|-|- O|-]10]0|0O
Enable _ -
— | HSCSW
I Preset h
I = Up/Down D
Ch Constant or word device to specify the channel for the HSCSW instruction. (1~4)
D Double word device where the number of counts will be cumulated.
HSCSW

*  When enable signal turns ON, HSCSW counts up and down with the pulses from terminal
of the channel assigned to Ch. The number of counts is cumulated in the double word
device assigned to D.

. Range of the number of counts is as following:

-2147483648 < the number of counts = 2147483647

. When enable signal is OFF, the number of counts does not increase in any cases. When
enable signal goes from OFF to ON, and if there are input pulses from terminal of the
channel assigned to Ch, the number stored in device D increases from the latest value.

*  When preset signal turns ON, internally preset value replaces the value stored in D.
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e To set the preset value, go to [Tool] - [Parameter] - ‘High speed counter’ tab.

f& pLc Parameter N

Latch Area Setup | Interrupt | CPU Error Manipulation | Comm Port | High Speed Counter | « v

Input Pulse Type
b o CH1 CH?2 CH3 CH 4

Type: 1-Ph, 1-Multi £ = 1-Ph, 2-Multi £ = 1-Ph, 1-Multi = 1-Ph, 2-Multi §
Moty CMZ-BP16M series supports CHT and CHZ

A
Al

Counter Type

Maode: Linear Counter = | Linear Countel = | Linear Counter = Linear Countel =
Preset: 123 200 50 0

Comparison 1: 100 100 na 100

Comparizon 2: 200 200 200 20n

Ring Max:

Ring Min:

ABS Counter 4B Counter ABS Counter ABS Counter

Default Help QK Cancel

*  The instruction operates only when input of 1 phase 1 multiplication SW or 1 phase 2
multiplication SW is assigned to the channel. Refer to the figure below.

Input Pulse Type
g " CH1 cH2 CH3 CH4

Type: | 1-Ph, 1-Multi £ = | 1-Ph, 2-Multi =|Nune = Mone =
{Mote) CHME-BP16M series supports CHT and CHZ

«  When Up/Down signal is ON, the instruction counts down. When Up/Down signal is OFF,
the instruction counts up.

; On
Execu.t!on Operation 4 i
Condition [l
Off
HSCSW
‘+—» ‘+—»
Every scan Every scan

Error flag (F110)
Error F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of

device D. (Range of device D depends on CPU type)
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Program HSCSW
Example

The program operates as following:
. When X00 turns ON, high-speed counter is enabled.

*  After the enable signal (X00) turns ON, input pulses from the channel 2 are counted up.
The number of counts are stored in DO.

e When the enable signal (X00) turns OFF, the value stored in DO does not increase.
. When the preset signal (X01) turns ON, preset value is stored in DO.

*  When the enable signal (X00) turns ON again, the counting starts from the value stored
in DO.

. When the Up/Down signal (X02) turns ON, the instruction counts down. When X02 is
OFF, the instruction counts up.

Ladder Diagram (LD)
%00

| | [ HSCSW

«01

— | :

«0z

— | 00

Instruction List (IL)
Instruction Device
LD X00
LD X01
LD X02
HSC 2 DO
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2.19.3 ATV
SWOIVRlgEl] | xoF | CPoF | XPnE | CPaE | XPnB | PLCS | BP | XPIR | Garp
PLC Series
0 - 0 - 0 - - 0 -
Function ATV instruction switches the mode (Standby(Backup)/Active) between primary and
secondary CPU of the redundant system.
Valid Device Type Flag
Instruction Steps
M| X|Y|K|L|[F|T|C|S|Z|R|Q|D |@D|Constant Error | Zero |Carry
ATV S I I I I I I I I I I I I - T - - | -
| | { ATV 5

e ATV instruction switches the mode (Standby(Backup)/Active) between primary and
secondary CPU of the redundant system.

e Once the instruction is executed, the activated system will be switched into a standby
(backup) mode. Then, the other system which was in standby (backup) mode will be
switched into active mode.

e The instruction is operated only once when the execution condition is ON.

Primary / Active Secondary / Standby

- -
3 v
e e
v ®
K ‘
3 e
¢ e
- o
*® «

Primary / Standby Secondary / Active

. .
“ “
3 4 .
w |
- - &
¢ .
¢ ¢
@« 5
w =

(*) For more information redundant system, please refer to n.n Redundant System.
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Execution ‘O”
(@e]plojife]gl Operation o

Command
ATV —‘
>
1 Scan

OJICIIIW There is no error flag in this instruction.
Error

Program
Ay

When X00 turns ON, ATV instruction is executed. Then, the status is switched between active
system and standby (backup) system.

Ladder Diagram (LD)
w00

— | ATY

Instruction List (IL)

Instruction Device
LD X00
ATV
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2.19.4 DUTY

Function

Supported
PLC Series

Execution
Condition

g CP3A/B/P/U
XPnF CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R CP4A~D/U
(0] (0] (0] (0] (0] (6] (6] (0] (0]
DUTY instruction generates the timing pulse by customizing user clock.
Valid Device Type Flag
Instruction Steps
X|Y/ K|L|F|[T|C|S|Z|R|Q|D |@D|Constant Error | Zero | Carry
n? |[OlO0O|O0|0O|O|O|O|0O|-]0]0|0O|0O]|O0 (0]
DUTY | n2 |O|O|O|O|O|O|O|O|-|O|O|O|O]|O 0 4 0] - -
D |-|-|-]-[-lo|l-|-{-|-|-|-]-1|-
| | [outy 7 nz DH
ni Constant or address of word device to assign the number of scans for user clock ON
n2 Constant or address of word device to assign the number of scans for user clock OFF
D Address of user clock (F100~F107)

DUTY

DUTY instruction sets the user clock device assigned to D. The duration of the user clock
ON and OFF is configured by the value assigned to n7 and n2. The user clock turns ON
for n7 scans and turns OFF for n2 scans.

Once the instruction is executed, the assigned user clock turns ON and OFF continuously
even if the execution condition is OFF.

Only positive numbers can be assigned to n7 and nZ2. The range of value assigned to n7
and n2 is as below:
1 = Value assignedto n7 andn2 = 32767

You can only assign bit devices from F100 to F107 to D.

When the value assigned to n7 and n2 changes while the execution condition is ON,
the change is immediately applied to the user clock assigned to D.

On

Operation

Command Off |
;On

DUTY off
Every scan
;On
User clock D Off | . < >
nil Scan "—’ nl Scan
nZ Scan
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Operation
Error

Program
Example
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Error flag (F110)

F110 turns ON for 1 scan when the address of device specified by @D exceeds the range of
device D. (Range of device D depends on CPU type)

F110 turns ON for 1 scan when the value assigned to n7 and n2 is negative.

DUTY

When X00 turns ON, DUTY instruction is executed. Then, the user clock F105 turns ON for
300 scans (value assigned to DO) and turns OFF for 500 scans (value assigned to D10).

Ladder Diagram (LD)
%00

— |

I DuTY oo pDio F105
User_Cloc
k&

Instruction List (IL)

Instruction Device
LD X00
DUTY D0 | p10 | F105

e “300” is assigned to DO. “500” is assigned to D10.

A00 +300 +E500 0
| [DUTY DO D10 Fi05
User_Cloc
kS

. When X00 turns ON, F105 stays ON for 300 scans. Then, F105 stays OFF for 500 scans.

X0 +300 +500 1

|| [DUTY DO Di0 FIO5
User_Cloc
kS
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2.19.5 IOEXC, IOEXCP

SUoISelgie] | xPF | CPoF | XPnE | CPaE | XPnB | PLCS | BP | XPaIR | Garn
PLC Series
(0] (0] (0] (0] (0] - - - -
Function IOEXC(P) instructions are used for replacement of 1/0 module.
Instructi Valid Device Type Stens Flag
nstruction
uct M{X|Y|K|IL|F|T|C|S|Z]|R|Q|D |@D|Constant P Error | Zero | Carry
n|O0]J]0|0|0O|0O|0O|0O|O[-|0O|0O]0O]0O]O 0
3 - - -
IOEXC(P).S'OOOOOOOO-OOOOO 6]
| | [10Exc & s H
| | [l0EXCP & s |
" Constant or address of base and slot number where /0 module to be replaced is
equipped
Constant or address of word device to enable/disable the online I/O module
S replacement.
Oor1)

IOEXC, IOEXCP

e |OEXC(P) instructions set the status of online /O module replacement with the value
assigned to S. The I/O module to be replaced is equipped at n.

e The location of /O module is specified by the value assigned to n.

e Assign “1”7to S so that you can replace the I/O module specified by n. Assign “0” to §
when you have finished the replacement.

e This instruction is only for the I/O modules and special modules that does not require to
download module setups and special programs. (e.g. Analog module)

*  Goto [Online] - [Enable/Disable Module...] for online module replacement of special

modules.
Assigning n
Base No. Slot No.
H 00 09

H + [Base No.] + [Slot No.]

H: Stands for hexadecimal

Base No.: 2 digits in hexadecimal (Local: HOO, Expansion: HO1~H1F)
Slot No.: 2 digits in hexadecimal (HOO~HOB)

/L\. Base No. and Slot No. could be different according to the PLC CPU and base type.

Base Number Slot Base/Slot
Local base Slot No. 5 H0005
1° expansion Slot No. 3 HO0103
10™ expansion Slot No. 7 HOAQ7
14™ expansion Slot No. 11 HOEOB
16™ expansion Slot No. 10 H100A
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Execution
Condition

Operation
Error

Program
Example
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On
Operation i
Command Off |
IOEXC —l— .
- -
Every scan i Every scan
IOEXCP
(Pulse) «—> «—>
1 Scan 1 Scan

A Using pulse contact as execution condition of IOEXC instruction or using IOEXCP
instruction is recommended.

There is no error flag in this instruction.

System may shut down if I/O module is not equipped properly. Equip the I/O module properly
before you assign “0” to S.

Do not assign “0” to S when error LED is ON. Doing so may cause system malfunction.
Separate the module from the base and mount again to turn OFF the error LED.

IOEXCP

When X00 turns ON, first IOEXCP instruction is executed. Online I/O device replacement
feature will be enabled. Then, an I/O module equipped at slot number 3 of local base can be
exchanged. When X00 turns OFF, second IOEXCP instruction is executed. Online I/O device
replacement feature will be disabled. Then, the replacement procedure is finished.

Ladder Diagram (LD)
%00

— | [10EXCP  HOOO3 1
%00

—].1 [1GEXCF HOOO3 0

Instruction List (IL)
Instruction Device
LD X00
IOEXCP | Hoo03 | 1
LDI X00
IOEXCP | HO003 | 0
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Turn ON X00 before exchanging the I/O module equipped at slot 3 of local base. IOEXCP
instruction is executed and online I/O module replacement feature is enabled.

Then, dismount the I/O module from slot 3 of local base.
Mount a new I/0O module on slot 3 of local base.

If error LED is ON or I/O module is not mounted properly, dismount and mount the
module again.

If error LED is off and I/O module is mounted properly, turn X00 OFF. Then, online I/0
module replacement feature is disabled.
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2.20 Load Cell Module Dedicated Instructions
2.20.1 WGBATCH

Supported XPnF | CPnF | XPnE | CPnE | XPnB | PLC-S BP XPnA/1R CCPPZAA‘\/E/DP/J’
PLC Series

0 0 0 0 0 - - 0] 0

Function WGBATCH instruction executes an embedded batch program.

Valid Device Type Flag
Instruction Steps
MIX|Y|K|L|F|[T[C|S|Z|R|Q|D |@D|Constant Error | Zero |Carry
Base/Slot| 0| 0|0 |O0|0O[0O|0O|0 O 0|0|0 (0]
WGBATCH ) 0|0|0|0]|0 (0] 0|0]|0 O 4 0 - -
D O 0|0|0 - 0} 0|0]|0 -
| | [ weBATCH Base/Slot S D H

Base/Slot | Constant or address of base and slot number where load cell module is equipped.

S Constant or address of word device where channel number is stored. (1~4)
D Address of word device where operation result will be stored.
WGBATCH

e WGBATCH instruction executes a batch program embedded in the load cell module
equipped at Base/Slot. The batch program is executed on the channel number assigned
to S. Then, the operation result is stored in word device D.

e Base/Slot specifies the load cell module with the assigned value.
e Embedded batch program is executed with the channel number assigned to S.
*  After the execution of instruction, the operation result is stored in word device D.

e Only CM1 CPUs with load cell module can use WGBATCH instruction. Supported load cell
modules are as below:

Module Channels
CM1-WG02A 2 Channels
CM1-WG02C 2 Channels
CM1-WG02D 2 Channels
CM1-WGO02E 2 Channels
CM1-WG04A 4 Channels
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Assigning Base/Slot

Base No. | Slot No.
H 00 09

H + [Base No.] + [Slot No.]
H: Stands for hexadecimal

Base No.: 2 digits in hexadecimal (Local: HOO, Expansion: HO1~H10)
Slot No.: 2 digits in hexadecimal (HOO~HOB)

Base Number Slot Base/Slot
Local base Slot No. 5 HO005
1° expansion Slot No. 3 H0103
10" expansion Slot No. 7 HOAO7
14" expansion Slot No. 11 HOEOB
16" expansion Slot No. 10 H100A

Assigning $ - [Channel number]

Assign constant or an address of word device where channel number is stored. According to
the module, you can assign value in range of 1~4.
The number of channels are as below:

Module Channels
CM1-WG02A 2 Channels
CM1-WG02C/D/E 2 Channels
CM1-WG04A 4 Channels

Assigning D - [Operation result and error code]

Assign an address of word device to store the operation status of WGBATCH. Operation status
and error codes are stored in the word device D.
Result format is as following:

B15 B3 B7 BO

Error code Operation Status

Upper byte: Error code will be stored as listed below.

HOO No error.
HO1 Value assigned to Base/Slot is invalid.
HO1 Module is busy

Lower byte: Operation status will be stored as listed below.

The flag sets when the instruction is in process.

Bit 0 The flag resets when the process is completed.

Bit 1 The flag sets when the process is completed.

Bit 2 The flag sets when an error occurs. This flag sets simultaneously with bit 1.
Bit 3~7 Reserved
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. On
Execution Operation 4 4
Condition |Gsmgr Off

WGBATCH

‘ ‘ -
Every scan Every scan

OCIUUN 1o flag (F110)
Error

F110 turns ON for 1 scan when the address of device assigned by @D exceeds the range of
device D. (Range of device D depends on CPU type)

G \WGBATCH
Example
When X00 turns ON, WGBATCH instruction is executed. The load cell module is located on slot

number 3 of local base (=H0003). The instruction executes embedded batch program with
channel no. 3. When the operation finishes, the result is stored in MOO.

Ladder Diagram (LD)

¥00
— | [WGBATCHHOOO0S 3 h00 |-{
Instruction List (IL)
Instruction Device
LD X00
WGBATCH Hooo3 | 3 | Moo

*  When X00 turns ON, WGBATCH instruction is executed. The instruction executes a batch
program with channel no.3, embedded in the load cell module equipped at slot number
3 of local base (=H0003).

*  The operation result is stored in MO0 (MOO~MOF).

%00 .2
| [ WGEATCFHOOO3 3 hO0

*  Since the operation is finished, bit 1 is set. There is no error occurred in this operation.

CARD | F| E|D|C|B|A|9|[8|7|6|5|432]|2[1]0
MOOD (O 0 0 00 0 0 00 0 000 o0 BENGo
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2.20.2 WGSTOP

Function

Supported
PLC Series

g CP3A/B/P/U
XPnF CPnF XPnE CPnE XPnB PLC-S BP XPnA/1R CP4A~D/U
(0] (0] (0] (0] (0] - - (0] (0]
WGSTOP instruction forcibly terminates the embedded batch program.
Valid Device Type Flag
Instruction Steps
M{X|Y|K|L|F|T|C|S|Z|R|Q|D |@D|Constant Error | Zero |Carry
Base/Slot) 0|0 |0|0|0|0|0|0O|-]0|-]0]0]|0 (0]
WGSTOP| ) 0|0|0|O(O|-|-|-|-]0|l-]10]|0]|0O 0} 4 0] - -
D O|-10|0(O|-|-|-]-]10-]10]|0]|0 -
| | [ wasTop Base/Slot s D H
Base/Slot | Constant or address of base and slot number where load cell module is equipped.
S Constant or address of word device where channel number is stored. (1~4)
D Address of word device where operation result will be stored.
WGSTOP

*  WGSTOP instruction forcibly terminates the batch program embedded in the load cell
module equipped at Base/Slot. The batch program executed on the channel number
assigned to S will be terminated. Then, the operation result is stored in word device D.

e Base/Slot specifies the load cell module with the assigned value.
. Embedded batch program will be terminated on the channel number assigned to S.
e After the execution of instruction, the operation result is stored in word device D.

¢ Only CM1 CPUs with load cell module can use WGSTOP instruction. Supported load cell
modules are as below:

Module Channels
CM1-WG02A 2 Channels
CM1-WG02C 2 Channels
CM1-WG02D 2 Channels
CM1-WGO02E 2 Channels
CM1-WGO04A 4 Channels
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Assigning Base/Slot

Base No.

Slot No.

H 00

09

H + [Base No.] + [Slot No.]
H: Stands for hexadecimal
Base No.: 2 digits in hexadecimal (Local: HOO, Expansion: HO1~H10)
Slot No.: 2 digits in hexadecimal (HO0~HOB)

Base Number Slot Base/Slot
Local base Slot No. 5 HO005
1° expansion Slot No. 3 H0103
10" expansion Slot No. 7 HOAO7
14" expansion Slot No. 11 HOEOB
16" expansion Slot No. 10 H100A

Assigning $ - [Channel number]

Assign constant or an address of word device where channel number is stored. According to
the module, you can assign value in range of 1~4,
The number of channels are as below:

Module Channels
CM1-WG02A 2 Channels
CM1-WG02C/D/E 2 Channels
CM1-WG04A 4 Channels

Assigning D - [Operation result and error code]

Assign an address of word device to store the operation status of WGSTOP. Operation status
and error codes are stored in the word device D.
Result format is as following:

B15

B8

B7

BO

Error code

Operation Status

Upper byte: Error code

HOO No error.
HO1 Value assigned to Base/Slot is invalid.
HO1 Module is busy

Lower byte: Operation Status

The flag sets when the instruction is in process.

I The flag resets when the process is completed.

Bit 1 The flag sets when the process is completed.

Bit 2 The flag sets when an error occurs. This flag sets simultaneously with bit 1.
Bit 3~7 Reserved
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. On
Execution Operation 4 )
Condition NGt
Off
WGSTOP
«—» -«

Every scan Every scan

O]l 1elaW Error flag (F110)
Error

F110 turns ON for 1 scan when the address of device assigned by @D exceeds the range of
device D. (Range of device D depends on CPU type)

Program
wasTop

When X00 turns ON, WGSTOP instruction is executed. The load cell module is located on slot
number 3 of local base (=H0003). The instruction forcibly terminates embedded batch
program of channel no. 3. When the operation finishes, the result is stored in MOO.

Ladder Diagram (LD)

¥00
—] | [WGSTOP HOOOS 3 hi00 |-‘
Instruction List (IL)
Instruction Device
LD X00
WGSTOP Hooo3 | 3 [ Mmoo

When X00 turns ON, WGSTOP instruction is executed. The instruction terminates a batch
program of channel no.3, embedded in the load cell module equipped at slot number 3
of local base (=H0003).

e The operation result is stored in MO0 (M0OO~MOF).

00 .2
i [ WGSTOP HOOO3 3 k00

*  Since the operation is finished, bit 1 is set. There is no error occurred in this operation.

CARD | F| E|D|C|B|A|9|[&|7|6]|5|43]|2[1]0
MOOD (O 0 0 00 0 0 00 0 0 0o o0BFNao
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2.21 Positioning Module Dedicated Instructions

2.21.1 PSTRTn (n:

1~2)

Woolelgeel | xenr | CoF | xenE | CPnE | xPnB | PLCsS | BP | XxPaasiR | (on/SY
PLC Series
0 0 0O 0 0O 0 O 0
Function PSTRTn instructions control the position of designated axis.
: Valid Device Type Flag
Instruction Steps
M| X|Y|K|IL|F|T|[C|S|Z]|R|Q|D |@D|Constant Error| Zero |Carry
Base/Slot) O|0|0|0|0|0|0|0O|-]0|-]0|0|0 0
PSTRTNn alol -] -
(n:1~2) S 0|0|0|0O|0O - -10]-10(0|0O 0
D O|-10|0|0O]| -] - -10|-]0(0|0O
— | i PSTRTT Base/Slot s D H
— | [ psTRT2 Base/Slot s D H
| | TERE Base/Slot s D H
— | [ psTRT4 Base/Slot s D H
Base/Slot | Constant or address of base and slot number where positioning module is equipped.
S Constant or address of word device where control data is stored.
D Address of word device where operation status will be stored.

PSTRT1, PSTRT2

. PSTRTn (n: 1~2) instructions start positioning of the designated axis ‘n’ with the
positioning module equipped at Base/Slot according to the control data stored in word
device S. Then, the operation status is stored in word device D.

*  Base/Slot specifies the positioning module with the assigned value.

. Positioning is operated with the value assigned to word device S.

. After the execution of instruction, the status of positioning operation is stored in word
device D.

. Instructions operates with axes as following:

PSTRT1: Axis 1
PSTRT2: Axis 2

. PSTRTn instruction supports only positioning modules as below:

CM1 Series CM3 Series
PS02A SP16Mxx
SP32Mxx

e CM1-PSO8N is not supported.
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Assigning Base/Slot

Slot No.
H 00 09

H + [Base No.] + [Slot No.]
H: Stands for hexadecimal

Base No.

Base No.: 2 digits in hexadecimal (Local: HOO, Expansion: HO1~H10)
Slot No.: 2 digits in hexadecimal (HOO~HOB)

/L\. In case of PLCS, assign HO000 to Base/Slot.

Base Number Slot Base/Slot
Local base Slot No. 5 HO005
1% expansion Slot No. 3 HO0103
10" expansion Slot No. 7 HOAO7
14" expansion Slot No. 11 HOEOB
16" expansion Slot No. 10 H100A

Assigning $ - [Positioning control datal
Assign constant or an address of word device where control data is stored.
Control data are as below:

Control Data CM1-PS02A CM3-SP16M / CM3-SP32M
Positioning data no. 1~600 1~30
Machine OPR” 9001 9001
Fast OPR 9002 9002
Change current coordinate value 9003 -
Start multiple axis simultaneously 9004 -

Assigning D - [Operation status and error code]

Assign an address of word device to store the operation status of positioning. Operation status
and error codes are stored in the word device D.

Result format is as following:

B15 B3 B7 BO

Error code

Operation Status

Upper byte: Error code

HOO No error

HO1 The command is not identified.

H10 The parameter (Positioning control data) is mistyped.
H80 Axis error

HFF The instruction is not supported.

Lower byte: Operation Status

Bit O The flag is set when the instruction is in process.

Bit 1 The flag is set when the process is completed.

Bit 2 The flag is set when an error occurs. This flag sets simultaneously with bit 1.
Bit 3~7 Reserved

23 OPR: OPR stands for Original point return.
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Off

Execution Operation JOH .
o i
Condition |

PSTRTn

‘- ‘ -
Every scan Every scan

A Using pulse contact as execution condition of PSTRTn instruction is recommended.

Operation Error flag (F110)
Error

F110 turns ON for 1 scan when the address of device assigned by @D exceeds the range of
device D. (Range of device D depends on CPU type)

Program  EIES g
Example

When MO01 turns ON, PSTRT1 instruction is executed. The positioning module is located on
slot number 0 of local base (=H0000). The instruction uses positioning data no. 1. When the
positioning operation finishes, the result is stored in D30.

Ladder Diagram (LD)

MO
— Tl [PETRTI _HOOOD i EN |-‘
Instruction List (IL)
Instruction Device
LDP MO
PSTRT1 Hoooo | 1 | D30

. Positioning data no.1 is configured as below.

POS Operation Axis to be ACC DEC Control Dwell Opr. Position
Data No. Pattern Interpolated TimeMo. | TimeMo. | System Time Speed | Address
Single Step Cont | Mo Interpolation | Mo.1 No.1 FSC o 500 0

. When MO01 turns ON, axis 1 of positioning module uses positioning data no.1. The
operation status is stored in D30. Since the operation is finished, bit 1 is set. There is no
error occurred in this operation.

(¥ a] 2
| [FSTRTT HOOOO ] D30

CARD 0 - 2 3 4 5 g 7 8 9
D0000 1 261 1275  1s[_so0 o 1 0 0 0
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Axls X Axis ¥ Close
Contents Device State Information
Run D0001.0 ON Running
Position Control D0001.1 OFF
Speed Control D0001.2 ON Speed Controlling
Straight Interpolation DOo001.3 OFF
OPR DO001 .4 OFF
Position Sync. D0ooo01.5 OFF
Speed Sync. D0001.6 OFF
ACC Do001.7 oM Accelerating
Constant Speed Do001.8 OFF
DEC 000019 OFF
Dwell Co001.A OFF
Comp. Position Cont Do001.B OFF
Comp. OPR Cont D0001.C oM Complete OPR Control
Forward/Backward DO001.D Str. Forward
Disable Pulse Cutput DO0O1E OFF
Error DOOO1.F OFF Mo Errors
Contents Device PV
Current Position D0002 ~ D003 861898 Pulse
Current Speed 00004 ~ DO00S 500 PPS
Step Mo. DO006 1
Inching Movement DO00S 0
Error Code D009 0
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2.21.2 PFWRT
Supported XPnF | CPnF | XPnE | CPnE | XPnB | PLC-S BP XPnA/1R CCPPZAA@/D%J
PLC Series
0 0 O 0 O 0 - 0} 0
Function PFWRT instruction writes parameters and positioning data to flash memory.
Valid Device Type Flag
Instruction Steps
M{X|Y|K|L|F|T|C|S|Z|R|Q|D |@D|Constant Error | Zero |Carry
Base/Slot) O|O|O|O|O|O|O|O|-|0O|-]0O0|0O]|O (0]
PFWRT|  § Ol0|O0|O0|0O|-|-|-|-]10]-]10|0O]|O0O 0 4 | 0O - -
D |O0|-]0lO|O|-|-|-]-10|-]10|0O|0O| -
| | [ PFwWRT Base/Slot s D H
Base/Slot | Constant or address of base and slot number where positioning module is equipped.
S Constant or address of word device where control data type is stored. (§=0~2)
D Address of word device where operation status will be stored.
PFWRT

. PFWRT instruction writes parameters and/or positioning data to flash memory, from
buffer memory of positioning module equipped at Base/Slot. The data to write is decided
by the value assigned to word device S. The operation status will be stored in the word
device D.

*  Base/Slot specifies the positioning module with the assigned value.

e According to the value assigned to word device S, different data are written to flash
memory.

. After the execution of instruction, the operation status is stored in word device D.

e Execution of the instruction is limited up to 25 times after the power ON. To execute the
instruction more than 25 times, you have to turn the power OFF and ON again.

. PFWRT instruction supports only positioning modules as below:

CM1 Series CM3 Series
PS02A SP16Mxx
SP32Mxx

. CM1-PSO8N is not supported.
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Assigning Base/Slot

Base No. | Slot No.
H 00 09

H + [Base No.] + [Slot No.]
H: Stands for hexadecimal
Base No.: 2 digits in hexadecimal (Local: HOO, Expansion: HO1~H10)
Slot No.: 2 digits in hexadecimal (HO0~HOB)

A\ 1n case of PLCS, assign HO000 to Base/Slot.

Base Number Slot Base/Slot
Local base Slot No. 5 HO005
1% expansion Slot No. 3 HO0103
10" expansion Slot No. 7 HOAO7
14" expansion Slot No. 11 HOEOB
16" expansion Slot No. 10 H100A

Assigning S - [Data to write on flash memory]

Assign constant or an address of word device to select which data to write on flash memory.
The range of value assigned to the S is from 0 to 2.

Data to write on the flash memory is decided as below:

$=0 Stores both parameters and positioning data to flash memory.
S=1 Stores only parameters to flash memory.
5=2 Stores only positioning data to flash memory.

Assigning D - [Operation status and error code]

Assign an address of word device to store the operation status of positioning. Operation status
and error codes are stored in the word device D.

Result format is as following:

B15 B3 B7 BO

Error code Operation Status

Upper byte: Error code

HOO No error

HO1 Writing parameters and positioning data to the flash memory has failed.
HO02 Writing positioning data to the flash memory has failed.

HO3 Writing parameters to the flash memory has failed.

HO4 PFWRT instruction is operated more than 25 times after power ON.

H10 The parameter is mistyped.

HFF The instruction is not supported.

Lower byte: Operation Status

Bit O The flag is set when the instruction is in process.

Bit 1 The flag is set when the process is completed.

Bit 2 The flag is set when an error occurs. This flag sets simultaneously with bit 1.
Bit 3~7 Reserved
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Execution Operati
Condition peration
Command

PFWRT

Off

«—  »
Every scan

D —
Every scan

A Using pulse contact as execution condition of PFWRT instruction is recommended.

Operation
Error flag (F110
Error rror flag ( )

F110 turns ON for 1 scan when the address of device assigned by @D exceeds the range of

device D. (Range of device D depends on CPU type)

Program
Example PFWRT

When M 100 turns ON, PFWRT instruction is executed. The positioning module is located on
slot number 0 of local base (=H0000). The parameters and positioning data stored in buffer
memory will be written to flash memory. Then, the status of operation is stored in M1090.

Ladder Diagram (LD)

I RO 0 D004

4' PFWRT  HOOOO D004 41030

kA100 w05 =08
— | 11 11
Auis =100 Axis -1 M
operation Code OM
Instruction List (IL)
Instruction Device
LD M100
ANDI X05
ANDI X08
MOV 0 | D1004
PFWRT HO000 | D1004 [ M1090
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e When M100, X05 and X08 are turned ON, O is stored in D1004 and PFWRT instruction is

executed.
bA100 pIL Pl +0
|| | | [ MoV i D004

Sxis -1 in Axis -1 M
operation  Code ON

+0 +2
I FFWRT  HOOOO D004 k41090

e Since “0” is stored in D1004, both parameters and positioning data are written to the
flash memory.

. In word device M 1090, bit 2 is turned ON. It means that the operation of instruction is
completed.
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2.21.3 POSCTRL

CP3A/B/P/U

Suppor;ed XPnF | CPnF | XPnE | CPnE | XPnB | PLC-S BP XPRA/IR | C T
PLC Series
o) o) 0 o) 0 o) - o) o)

Function POSCTRL instruction operates positioning with parameters assigned to the word devices
starting from S.

Valid Device Type Flag
Instruction Steps
M[{X|Y[K|L|F|T|C|S|Z]|R|Q|D |@D|Constant Error| Zero |Carry
Base/Slot) O |O|0O|0O|0|0O|0O|O|-|O|-|0O|O|0O (0]
POSCTRL ) Ol0l0|0|0|-|-|-|-]1O0-]10]|0]|0O 0 4 0 - -
D O|-10|0(O0|-|-|-1-10|-]0]0|0O -
| | [ PoscTaL Base/Slot s D H

Base/Slot | Constant or address of base and slot number where positioning module is equipped.

S Head address of word devices where control data is stored.
D Address of word device where operation status will be stored.
POSCTRL

. POSCTRL instruction operates positioning with positioning module equipped at Base/Slot.
The instruction uses values (parameters) assigned to word devices starting from S. The
operation status will be stored in the word device D.

*  Base/Slot specifies the positioning module with the assigned value.

e The positioning is operated according to the values (parameters) assigned to word
devices starting from S. At device S, an axis to be operated is designated. Control code is
assigned to $+1. According to the value assigned to S+1, different parameters are
assigned to the word devices starting from §+2.

. After the execution of instruction, the operation status is stored in word device D.

. PFWRT instruction supports only positioning modules as below:

CM1 Series CM3 Series
PS02A SP16Mxx
PSO8N SP32Mxx
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Assigning Base/Slot

Base No. Slot No.
H 00 09

H + [Base No.] + [Slot No.]

H: Stands for hexadecimal

Base No.: 2 digits in hexadecimal (Local: HOO, Expansion: HO1~H10)
Slot No.: 2 digits in hexadecimal (HO0~HOB)

/L\. In case of PLCS, assign HO000 to Base/Slot.

Base Number Slot Base/Slot
Local base Slot No. 5 HOO005
1*" expansion Slot No. 3 H0103
10" expansion Slot No. 7 HOAO07
14" expansion Slot No. 11 HOEOB
16" expansion Slot No. 10 H100A

Assigning S - [Control code and data]

Assign head address of word devices where control data for positioning are stored. According
to the value assigned to S+1, different control data are needed to be configured as shown
below.

- CM1 CPU (PSO2A, PSO8N)

When the value assigned to S+1is 1, 2, 6, 9, the instruction occupies 4 words starting from .

S Assign an axis for positioning. (1: Axis X 2: Axis Y).
Assign a control code.

1: Change current coordinate

2: Change operation speed

S+1 )
6: Change target coordinate
9: Error Clear
(Input “1” at S+2 to clear the error of the corresponding axis)
S+2 Assign a value according to the control code. (Lower word)
S+3 Assign a value according to the control code. (Upper word)

When the value assigned to S+1 is 10, the instruction occupies 12 words starting from .

S Assign an axis for positioning. (1: Axis X 2: Axis Y).

Assign a control code.

10: Indirect positioning data

S+2 Positioning data (e.g. Control type, interpolation axes etc. Refer to the table below.)
5+3 Assign M code”. (0~65535)

S+4 Assign dwell time. (0~65535ms)

S+1

S+5 Reserved

S$+6 Operation speed (Lower word)

S+7 Operation speed (Upper word)

5+8 Destination address or movement amount (Lower word)
S+9 Destination address or movement amount (Upper word)
S$+10 Circular interpolation address (Lower word)

S+11 Circular interpolation address (Upper word)

& Positioning data no. 600 is for internal use. It means that the value you assigned to the
positioning data no. 600 is not reatained.

24 M Code: M Code is an additional function for sub operations. There are three modes; After mode, with mode and none. When M code is
ON, following positioning operation is not executed. M code can be turns OFF by PLC program.
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- Positioning data (§+2)

Bit Bit 0~1 Bit 2~3 Bit 4~5 Bit 6~7 Bit 8~15
. . . Control
[tem Control type |Interpolation axes| Acceleration No. | Deceleration No. .
Instructions

- CM3 CPU (SP16Mxx, SP32Mxx)
When the value assigned to S+1is 1, 2, 3, 6, the instruction occupies 4 words starting from .

S Assign an axis for positioning. (1: Axis X 2: Axis Y).
Assign a control code.

1: Change current coordinate

S+1 2: Change operation speed

3: Inching operation

6: Change target coordinate

S+2 Assign a value according to the control code. (Lower word)
S+3 Assign a value according to the control code. (Upper word)

When the value assigned to S+1 is 7, the instruction occupies 4 words starting from S.

S Assign an axis for positioning. (1: Axis X 2: Axis Y).
S Assign a control code.
7: Change parameters (Word)
1o Parameter offset
(*) Refer to the table ‘Positioning data.
S+3 Assign a value according to the parameter offset. (Word)

When the value assigned to S+1 is 8, the instruction occupies 5 words starting from S.

S Assign an axis for positioning. (1: Axis X 2: Axis Y).
Assign a control code.

8: Change parameters (Double word)

Parameter offset

S+1

S+2 L

(*) Refer to the table ‘Positioning data.
S+3 Assign a value according to the parameter offset. (Lower word)
S+4 Assign a value according to the parameter offset. (Upper word)

When the value assigned to S+1 is 10, the instruction occupies 10 words starting from S.

S Assign an axis for positioning. (1: Axis X 2: Axis'Y).
Assign a control code.

S+1 . -
10: Indirect positioning data
542 Positioning data (e.g. Control type, interpolation axes etc. Refer to the table
‘Positioning data.)
S+3 Reserved
S+4 Assign dwell time. (0~65535ms)
S+5 Reserved
S+6 Operation speed (Lower word)
S+7 Operation speed (Upper word)
S+8 Target coordinate (Lower word)
$+9 Target coordinate (Upper word)
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- Positioning data

Offset Item Description
Bit 0~1: Control type

Bit 2~3: Interpolation axes

0 Positioning data Bit 4~5: Acceleration No.

Bit 6~7: Deceleration No.

Bit 8~15: Control Instructions

1 Reserved -
2 Dwell time 0~65535ms
3 Reserved -
4 Lower word
Operation speed 1~100000 pps®
5 Upper word
6 Lower word
Target coordinate -2147483648~2147483647 pulse
7 Upper word

Assigning D - [Operation status and error code]

Assign an address of word device to store the operation status of positioning. Operation status
and error codes are stored in the word device D.

Result format is as following:

B15 B3 B7 BO

Error code Operation Status

Upper byte: Error code

HOO No error

HO1 The command is not identified.
H10 The parameter is mistyped.

HFF The instruction is not supported.

Lower byte: Operation Status

Bit O The flag is set when the instruction is in process.

Bit 1 The flag is set when the process is completed.

Bit 2 The flag is set when an error occurs. This flag sets simultaneously with bit 1.
Bit 3~7 Reserved

. On
Execution Operation 4 £
Condition QeI Off

POSCTRL

*+— > ‘+—»
Every scan Every scan

/L\. Using pulse contact as execution condition of PINIT instruction is recommended.

% pps: Pulse per second
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@]JIr-\ileJaW Error flag (F110)
Error

F110 turns ON for 1 scan when the address of device assigned by @D exceeds the range of
device D. (Range of device D depends on CPU type)

E;‘;?nrg{g POSCTRL

When X1F turns ON, MOV and DMOV instructions are executed. The instructions configure

the positioning data starting from D100 (D100~D111). Then, POSCTRL instruction is
executed. POSCTRL instruction operates indirect positioning with positioning module

equipped at slot number 0 of local base (=H0000). The POSCTRL instruction uses data and

parameters stored in 12 word devices starting from D100. Then, the operation status is stored

in M400.

Ladder Diagram (LD)

«1F

7]

Instruction List (IL)

I AN 1 D100
I RO 10 01
I RO HO500 0oz
I AN a 0103
| MOV a D104
I MY 0 0105
I Dki0Y 500 D105
I DkOV 1000 003
I DMOY 0 010
I POSCTRLHOOOD D100 k400

T 7T =T =T =T =T 7T T =T T

Instruction Device
LDP X1F
MOV 1 D100
MOV 10 D101
MOV HO500 D102
MOV 0 D103
MOV 0 D104
MOV 0 D105
DMQOV 500 D106
DMQOV 1000 D108
DMQOV 0 D110
POSCTRL HO000 D100 M400
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When X1F turns ON, MOV and DMOV instructions are executed. Values assigned to
D100~D111 are positioning data.

When POSCTRL instruction is executed, the positioning is operated as following:
- The operation uses axis X. (Value assigned to D100 is “17)
- Control code is “10”. It means the indirect positioning. (Value assigned to D101 is “10”)
- Positioning data is “H0500”. (Value assigned to D102 is “H0500”)
It means that control type is ‘Individual control’, interpolation axes are not assigned,
acceleration/deceleration no.1 is selected and control instruction is INC'.
- M code and dwell time is “0”. (Values assigned to D102 and D103 are “0”)
- Operation speed is 500pps. (Value assigned to double word device D106 (D106~D107)
is “5007)
- Target coordinate is 1000. (Value assigned to double word device D108 (D108~D109) is
“1000)
- Circular interpolation coordinate is 0. (Value assigned to double word device D110
(D110~D111)
is “0”)

The operation status is stored in M400. Since the operation is finished, bit 1 is set. There
is no error occurred in this operation.

%IF +1
—Hll} BEE i D100 K
+10
[MOV 10 D101 H
+1280
[MOV HOS00 D102 H
+0
[ray 0 Di03 H
+0
[MOV i D104 H
+0
[MOV i DI05 H
+500
[OMOYV 500 D106 H
+1000
[DMOY 1000 D108 H
+0
[OMOY O Di10 H
+1 +2
[ FOSCTAL HOOOO D100 Maoo H
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2.21.4 PINIT

Supported
PLC Series

Function
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; CP3A/B/P/U
XPnF | CPnF | XPnE | CPnE | XPnB | PLC-S BP | XPA/IR | o0 aTh
o o 0 0 0 ol - 0 o

PINIT instruction initializes parameters and positioning data stored in flash memory.

Valid Device Type Flag
Instruction Steps
M{X|Y|K|L|F|T|C|S|Z|R|Q|D |@D|Constant Error | Zero |Carry
Base/Slot) O| 0|0 |O0|O|O|O|O|-|O|-]0|0O|O (0]
PINIT S Ol0|O0|O0|0O|-|-|-|-]10]-]10|0O]|O0O 0 4 0 - -
D Ol-10|0|0O|-|-|-|-]10]-]10|0]|O0O -
| | [ pnT Base/Slot s D H
Base/Slot Constant or address of base and slot number where positioning module is equipped.
S Constant or address of word device where control data type is stored. (§=0~2)
D Address of word device where operation status will be stored.
PINIT

. PINIT instruction initializes parameters and/or positioning data stored in flash memory of
positioning module equipped at Base/Slot. The data to initialize is decided by the value
assigned to word device S. The operation status will be stored in the word device D.

*  Base/Slot specifies the positioning module with the assigned value.

e According to the value assigned to word device S, different data stored in flash memory
are initialized. It means that all setting values are restored into the default settings
(Factory-set).

. After the execution of instruction, the operation status is stored in word device D.

. PINIT instruction supports only positioning modules as below:

CM1 Series CM3 Series
PS02A SP16Mxx
SP32Mxx

. CM1-PSO8N is not supported.
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Assigning Base/Slot

Base No. Slot No.
H 00 09

H + [Base No.] + [Slot No.]

H: Stands for hexadecimal

Base No.: 2 digits in hexadecimal (Local: HOO, Expansion: HO1~H10)
Slot No.: 2 digits in hexadecimal (HO0~HOB)

/L\. In case of PLCS, assign HO000 to Base/Slot.

Base Number Slot Base/Slot
Local base Slot No. 5 HOO005
1*" expansion Slot No. 3 H0103
10" expansion Slot No. 7 HOAO07
14" expansion Slot No. 11 HOEOB
16" expansion Slot No. 10 H100A

Assigning S - [Data to initialize from flash memory]

Assign constant or an address of word device to select which data to initialize from flash
memory. The range of value assigned to the S is from 0 to 2.

Data to write on the flash memory is as below:

5$=0 Initializes both parameters and positioning data stored in flash memory.
$=1 Initializes only parameters stored in flash memory.
5=2 Initializes only positioning data stored in flash memory.

Assigning D - [Operation status and error code]

Assign an address of word device to store the operation status of positioning. Operation status
and error codes are stored in the word device D.

Result format is as following:

B15 B3 B7 BO

Error code Operation Status

Upper byte: Error code

HOO No error
H10 The parameter is mistyped.
HFF The instruction is not supported.

Lower byte: Operation Status

Bit O The flag is set when the instruction is in process.

Bit 1 The flag is set when the process is completed.

Bit 2 The flag is set when an error occurs. This flag sets simultaneously with bit 1.
Bit 3~7 Reserved
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Execution
Condition

Operation
Error

Program
Example
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_ On
Operation A
Command Off
PINIT
-« » «—  »
Every scan Every scan

& Using pulse contact as execution condition of PINIT instruction is recommended.

Error flag (F110)

F110 turns ON for 1 scan when the address of device assigned by @D exceeds the range of
device D. (Range of device D depends on CPU type)

PINIT

When X1F turns ON, MOV, DMOV and POSCTRL instructions are executed. Control data are
stored in word devices starting from D100 (D100~D111). The stored data will be used for the
positioning.

When MOO turns ON, PINIT instruction is executed. This PINIT instruction initializes the
parameters stored in flash memory of positioning module which is located on slot number 0 of
local base (=H0000). Then, the status of operation is stored in M1360.

When M10 turns ON, PINIT instruction is executed. This PINIT instruction initializes the
positioning data stored in flash memory of positioning module which is located on slot
number 0 of local base (=H0000). Then, the status of operation is stored in M1460.

(*) For the execution of POSCTRL instruction, refer to the Program Example of 2.21.3
POSCTRL.
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Ladder Diagram (LD)

aly
|

— Tl [MOV 1 oion

[MOV 10 oidi H

[MOvV HO00 iz H

[Mov O I

[Mov 0 I

[MOv T Dits K

[OMOV E00 0its K

[OMOV 1000 Ditg K

[omOV O o0 H

[FOSCTRLHOOOD D100 MaOD K
hO0

— | [PINIT  HOOOD i Mi3E0D  H
M10

— | [PINIT — HOOOD Z MIdE0  H

Instruction List (IL)

Instruction Device

LDP X1F

MOV 1 D100
MOV 10 D101
MOV HO500 D102
MOV 0 D103
MOV 0 D104
MOV 0 D105
DMOV 500 D106
DMOV 1000 D108
DMOV 0 D110
POSCTRL Hoooo | D100 [ M400

LD MO0

PINIT Hoooo | 1 | M1360

LD M10

PINIT Hoooo | 2 | M1460

. When XOF turns ON, control data assigned to word and double word devices starting
from D100 (D100~D111) will be used for the positioning.
(*) Refer to the Program Example of 2.21.3 POSCTRL.

. When MOO turns ON, parameters of positioning module equipped at slot 0 of local base
will be initialized.

*  When M10 turns ON, positioning data of positioning module equipped at slot 0 of local
base will be initialized.

e Since bit 1 of M1460 is turned ON, initialization of positioning data is completed.
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%IF +1
—ll} [ MOV i D100
+10

[rOV ] oial

+1280

[rOV HOE0D 0102

+0

[rOV O o103

+0

[TV 0 oiod

+500

[TiCV 0 D05

+500

[DMOV 500 oi0s

+1000

[DMOY 1000 o108

+0

{OMOV D oo

+1 +2

[ FOSCTRLHOOOD D100 K400

t0D 0
— | [FINIT — HOOOO 1 M1360
b10 )
—l [PINIT HOOOO z hT4ED

T T T 7T T T T T T T T T
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2.21.5 TEACHnN (n: 1~2)

Supported XPnF | CPnF | XPnE | CPnE | XPnB | PLC-S BP XPnA/1R CCPPZ’Xf/D%J
PLC Series

0 0 0 0 0 0 - 0 0]

Function TEACHN instructions teach a certain positioning data which is already programmed.

: Valid Device Type Flag
Instruction Steps
M{X|Y|K|L|F|T|C|S|Z|R|Q|D |@D|Constant Error | Zero |Carry
Base/Slot) 0|0 |0 |0|0|0|O|0O|-|0O|-|0|0O]|O O
IE;AH-{Z?S ololo|olo|-|-|-|-]o|-|o|olo| o 4 1o - |-
D O[-|0|0|O|-|-|-|-10]-|0O|O|O -
— | [ TEACHI Base/Slot 5 D H
— | I TEAch2 Base/Slot s D H
| | [ TEACH3 Base/Slot s D H
| | [ TEACH4 Base/Slot s D H

Base/Slot | Constant or address of base and slot number where positioning module is equipped.

S Head address of word devices where control data is stored.
D Address of word device where operation status will be stored.
TEACH1, TEACH2

e TEACHnN (n: 1~2) instructions teach a certain positioning data assigned to axis ‘n’. The
positioning module to operate the instruction is equipped at Base/Slot. According to the
values assigned to word devices starting from S, the positioning data is specified and
taught to the module. Then, the operation status is stored in word device D.

*  Base/Slot specifies the positioning module with the assigned value.

*  Teaching of positioning data is operated with the value assigned to word devices starting
from $.

e After the execution of instruction, the operation status is stored in word device D.

. Instructions operates with axes as following:
TEACH1: Axis 1
TEACH2: Axis 2

*  TEACHN instruction supports only positioning modules as below:

CM1 Series CM3 Series
PS02A SP16Mxx
SP32Mxx

e CM1-PSO8N is not supported.
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Assigning Base/Slot

Base No. Slot No.

H 00 09

H + [Base No.] + [Slot No.]
H: Stands for hexadecimal

Base No.: 2 digits in hexadecimal (Local: HOO, Expansion: HO1~H10)
Slot No.: 2 digits in hexadecimal (HOO~HOB)

/L\. In case of PLCS, assign HO000 to Base/Slot.

Base Number Slot Base/Slot
Local base Slot No. 5 HOO005
1*" expansion Slot No. 3 H0103
10" expansion Slot No. 7 HOAO07
14" expansion Slot No. 11 HOEOB
16" expansion Slot No. 10 H100A

Assigning S - [Positioning datal

Assign constant or an address of word device where positioning data is stored.

Positioning data are as below:

S

Select data type to teach (0~2) and positioning data number (1~600).
(*) Refer to the table below for the details.

S+1

Assign positioning data to teach.

Target coordinate: -2147483648 ~ 2147483647

Operation speed: CM1: 1 ~ 1000000pps*® CM3: 1 ~ 100000pps
S+2 Circular interpolation address: -2147483648 ~ 2147483647

Dwell time: 0 ~ 65535ms

Device S is configured as below:

Bit 15 Bit 12

Bit11 .- Bit8 | Bit7 - Bit4 | Bit3

Bit O

Data type to teach:

0: Target coordinate

1: Operation speed

2: Circular interpolation
address

3: Dwell time

Positioning data number
CM1:1 ~600 (HOO1~H258)
CM3:1~30(HO0O1~HO1E)
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Assigning D - [Operation status and error code]

Assign an address of word device to store the operation status of positioning. Operation status
and error codes are stored in the word device D.

Result format is as following:

B15 B3 B7 BO

Error code Operation Status

Upper byte: Error code

HOO No error
H10 The parameter is mistyped.
HFF The instruction is not supported.

Lower byte: Operation Status

Bit 0 The flag is set when the instruction is in process.

Bit 1 The flag is set when the process is completed.

Bit 2 The flag is set when an error occurs. This flag sets simultaneously with bit 1.
Bit 3~7 Reserved

Execution [cryssets
@ ellilei}  Command

o
>
»

Off

TEACHN

“«— -« »
Every scan Every scan

A Using pulse contact as execution condition of TEACHn instruction is recommended.

Error flag (F110)
Error

F110 turns ON for 1 scan when the address of device assigned by @D exceeds the range of
device D. (Range of device D depends on CPU type)
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Program TEACH1
When M09 turns ON, TEACH1 instruction is executed. The positioning module is located on
slot number 0 of local base (=H0000). According to the values assigned to D100, D101 and
D102, the instruction teaches operation speed of positioning data number 18 of axis X. The

operation status is stored in M200.

Ladder Diagram (LD)
k09

— Tl [MOV __ HIDIZ 0100

I DrOY 12345 01

I TEACH!  HOODD D100 k200

Instruction List (IL)

Instruction Device
LDP M09
MOV H1012 D100
DMOV 12345 D101
TEACH1 | H0000 | D100 | M200

e When M09 turns ON, MOV and DMOV instructions are executed. “H1012” is moved to
word device D100. “12345” is moved to double word device D101 (D101~D102).

*  Thevalue assigned to D100, “H1012” means that operation speed of positioning data
number 18 will be changed.

e  Thevalue assigned to D101 and D102, “12345” means that opertion speed of positioning
data number 18 will be changed into 12345 pps.

e The operation status is stored in M200. Since the operation is finished, bit 1 is set. There
is no error occurred in this operation.

k403 +4114
1] [ MOV HioiZ D100
+12345
[DMOV 12345 D101
+4114 +2
[ TEACHT HOOOD 0100 M200
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