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Instruction List

This chapter describes logic instructions of GP-Pro EX. Instructionsthat can be usedin logic
programs are explained in detail .
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Instruction List

30.1

Instruction List

The below table provides alist of instructions available for the logic program. All of the
below instructions will apply to some available models. Theinstructions are divided into the
following 8 categories. (1) Basic Instructions, (2) Timer Instructions, (3) Counter |nstruc-
tions, (4) Read/Write Instructions, (5) Operation Instructions, (6) Function Instructions, (7)
Comparison Instructions, and (8) Conversion Instructions.

Category Instruction Name Instruction
Normally Open NO
Normally Closed NC
Bit Qutput ouT
Negative Output OUTN
Set SET
Reset RST
Pulse Positi ve trans _ti_on PT
Negative transition NT
Basic Jump JMP
Subroutine Call JSR
Return RET
FOR
Program Repeat NEXT
Control Inverse INV
Processing Completed EXIT
Power Bar Control PBC
Power Bar Reset PBR
Logic Wait Instruction LWA
On Delay Timer TON
Off Delay Timer TOF
Timer — Pulse Timer TP
Accumulate On Delay Timer TONA
Accumulate Off Delay Timer TOFA
Up Counter CTuU
Counter — Down Counter CTD
Up/Down Counter CTUD
Time Rsegd _I_Ti me 5]552'
. ime
Read/Write e Read Daie NRD
Set Date NSET
Continued
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Instruction List

Category Instruction Name Instruction
Add ADD
Subtract SUB
Arithmetic MuIIDt_l pllpatl on MUL
Operation Ivision DIV
Modulus MOD
Increment INC
Decrement DEC
Time Ti me Additiqn JADD
Time Subtraction JSUB
Logical AND AND
Logica Logical OR OR
_ Operation Logica XOR XOR
operation Cogical NOT NOT
Transfer (Copy) MOV
Transfer Block Transfer (Block Copy) BLMV
Multipoint Transfer (Multipoint Copy) FLMV
Exchange XCH
Shift Left SHL
Shift Shift Right SHR
Arithmetic Shift Left SAL
Arithmetic Shift Right SAR
Rotate L eft ROL
. Rotate Right ROR
Rotation Rotate Left with Carry Over RCL
Rotate Right with Carry Over RCR
Sum SUM
Average AVE
Operation Square Root SQRT
Bit Count BCNT
PID PID
Sine SIN
Function Cosine cOS
Instruction | Tri gonomaric ;I’a:%e?]te ,;‘rgINN
Function Arc Cosine ACOS
Arc Tangent ATAN
Cotangent CoT
Exponentia EXP
Fg;[(?t?(r)n Logarithm LN
Log Base 10 LG10
Continued
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Instruction List

Category Instruction Name Instruction
= EQ
> GT

. . < LT
Arithmetic = CE
<= L E
# NE
= JEQ
> JGT
Compare . < JLT
Instrugti on Time >= JGE
<= JL E
# INE
= NEQ
> NGT
< NLT
Date >= NGE
<= NLE
# NNE
BCD Convert BCD
BIN Convert BIN
Encode ENCO
Data Convert Decode DECO
Convert to Radian RAD
Convert Degree DEG
Scale SCL
Irgﬂ\éﬁr(t)n Integer — Float Conversion I12F
Integer — Rea Conversion 2R
Float — Integer Conversion F2l
Type Convert Float — Real Convers on F2R
Real — Integer Conversion R2|
Read — Float Conversion R2F
Convert to Seconds H2S
Convert Secondsto Time S2H
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Instruction Notation List

30.2

Instruction Notation List

Thislist shows the categorized instruction names and symbols.

eraadl © The number of steps in the instructions differs depending on the format (the
use of modifiers) specified for the operands.
» For details on the number of steps, please refer to the relevant instructions.

30.2.1  Basic Instruction
Pro EX Number of
Category [Instruction Name| Instruction | Steps in the %“@Paer{d‘;f Ladder Symbol
Notation Instructions P
Normally Open NO 1to5 Step 1 4 F
Normally Closed] NC 1to5 Step 1 s
Output Coil ouT 1to5 Step 1 ()
5 i
NegatVe QUIPUL | oUTN | 1105 Step 1 @)
Set Cail SET 1to5 Step 1 ()
Reset Coil RST 1to5 Step 1 (R)
Positive
%é 8 transition l 2105 Step 1 1Th
o |7 Negati
egative
transition NT 2t0 5 Step 1 11F
Jump JMP 2 Step — 3> LABEL-001
Up .
_ Detection JMPP 2to 5 Step — WSTLABEL-0O01
[ Jump B
c .
3 S“béglult'ne JSR 2 Step — SUB-01
&
? Detléjcr’zmn
T Subroutine JSRP 2 Step — SUB-01 {{
Cdll
Return RET 1Step — RET
Continued
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Instruction Notation List

Pro EX Number of N @
Category [Instruction Name| Instruction | Steps in the OEE s Ladder Symbol
Notation | Instructions P

FOR
FOR 2t04 Step 1 .
Repeat El
NEXT 1 Step — NEXT }
Inverse INV 1 Step —
Processing
Completed EXIT 1 Sep T _BAT F

Basic
Program Control

PBC 3Step 2 i %
Power Bar 15

PBR 2 Step 1 _

PEC
1 D
Control SER
51
L,
51

Logic Wait LWA 2 Step 1 - }~
(Note)

To use 1 Step, the number of steps must be fewer than the clear bit variables (M address) +
1536. If more than 1536 bit variables are created with clear bit variable settings, therewill be
2 Steps.

Set up adialog log in the save area settings.
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Instruction Notation List

30.2.2  Timer Instruction
g Pro EX Number of
Category lns,\tngr?]gon Instruction Steps in the I\(I)urgpaenrdosf Ladder Symbol
Notation Instructions P
TOM
On Delay
Timer TON 2 Step 1 {ms)
FT ET
TOF
Off Delay
Timer TOF 2 Step 1 {ms) G
FT ET
TP
Pulse
- Timer TP 2 Sep 1 tma) @
Timer FT ET
. TOMA
Integrating (s} O
On Delay TONA 2 Step 1
Timer a
\PT ET
Integrating . T(?nzf‘ a
Off Delay TOFA 2 Step 1
Timer R
T ET
30.2.3  Counter Instruction
: Pro EX | Number of At
Category Ins’,\tlgjr%telzon Instruction |Stepsinthe Noun;rb;nrdosf Detgfrmlnjlttlon Ladder Symbol
Notation |Instructions| ~P p
CTu
CTU | 2Sep 1 Level s &
P Y
Counter |Up Counter
CTUP
CTUP | 2tep 1 UpEdge | ©
W A
Continued
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Instruction Notation List

Pro EX

Number of

Instruction : : Number of | Determination
Category Instruction |Stepsinthe Ladder Symbol
Name Notation |Instructions Operands of Input
CTD
CTD | 2ep 1 Level . “
Down PV GV
Counter STon
CTDP | 2tep 1 UpEdge | | v
P oW
Counter CTUD
: 0]
CTUD | 2Step 1 Level uP au
R []B]
Up/Down P S
Counter
CTUDP
: 0]
CTUDP | 2 Step 1 Up Edge = o]l
R []B]
P oW
30.2.4 R/W Instructions
g Pro EX | Number of Ao
Category Ins’,\tlgjr%téon Instruction |Stepsinthe Noungrbaenrdc;f Detgfrrl?]mlzjitnon Ladder Symbol
Notation |Instructions| P p
JRED
JRD 6 Step 1 Level -
_ D1
Time Read
JRDP
JRDP 6 Step 1 Up Edge
[
5\/6% Time
JSET
JSET 3 Step 2 Level
_ 51 Df
Time Set
JEETP
JSETP | 3Step 2 Up Edge
=1 B
Continued
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Instruction Notation List

Pro EX

Number of

Instruction - ; Number of | Determination
Category Instruction |Stepsinthe Ladder Symbol
NI Notation |Instructions Operands of Input
MRD
NRD 5 Step 1 Level =
[
Date Read :
NREDP
NRDP | 5Step 1 Up Edge - -
[
sveﬁg Date
MNEET
NSET 3 Step 2 Level -
=1 [
Date Set _
MNSETP
NSETP | 3Step 2 Up Edge - -
51 D
30.2.5 Arithmetic Operation

eraadl ¢ The actual number of steps depends on the format of the operands in the
basic instructions. The number of steps shown in the following table applies
when variables are not modified, the number of array elements is 0, and
Keep is disabled. For details on the number of steps, please see the relevant
instructions.

7 Pro EX | Number of .
Category Ins,\tlgjrtr:]téon Instruction |Stepsinthe I\(l)un(;rb:nrd%f Detgfrrlrrllmgtnon Ladder Symbol
Notation |Instructions| P P
ADD
4t0 13 '
ADD Sep 3 Level 3 D1
c ©
.% o] =
5| £ Add _
o =
o) = ADDP
41013 |
ADDP Sep 3 Up Edge 31 D1
2 .
Continued
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Instruction Notation List

Pro EX

Number of

Instruction : : Number of | Determination
Category Instruction |Stepsinthe Ladder Symbol
Name Notation |Instructions Operands of Input
SUE
41013 |
SUB Step 3 Level 51 M
=2
Subtract
=UBR
4t0 13 1 B
SUBP Sep 3 Up Edge 51 o1
52
hALIL
41013 n |
MUL Step 3 Level 51 D1
c =
o
B *g Multiplica- £
T | = tion VTR
O | & B [
4t013
MULP Step 3 Up Edge =1 01
=
AN
41013 N B
DIV Sep 3 Level =1 D1
=2
Division
CIvP
4t013 N B
DIVP Sep 3 Up Edge 21 D1
=2
Continued
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Instruction Notation List

] Pro EX | Number of .
Category Ins’flgjrggon Instruction |Stepsinthe Nourgrbaenrdosf Detgfrrlrrl]ml?tnon Ladder Symbol
Notation |Instructions| P P
nADD
41013
MQOD Step 3 Level 51 o1
=2
Modulus
WCODR
4t013
MODP Sep 3 Up Edge =1 D1
=
c ©
o jo}
‘B MG
S| E INc | 2lo4 1 Level
O < D1
Increment -
MNP
INCP | ot 1 | UpEdge
€p
B
DEC
2to4
DEC Step 1 Level .
Decrement
DECP
pECP | 4104 1 | UpEdge
€p
B
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Instruction Notation List

30.2.6  Time Operation
g Pro EX | Number of At
Category lns,\tngr?]gon Instruction |Stepsinthe I\(l)ungrb:nrdc;f Detgfrmlngttlon Ladder Symbol
Notation |Instructions| P p
JADD
JADD | 4Sep 3 Level 51 M
Time e
Addition FE—
JADDF
JADDP | 4 Step 3 Up Edge 51 5]
5
= =2
=
g)- = JEUE
@)
JSUB 4 Step 3 Leve 31 1
Time o
Subtraction R
JEUEBP
JSUBP | 4 Step 3 Up Edge s D
52
30.2.7 Logical Operation
: Pro EX | Number of At
Category Ins’,\tlgjr%on Instruction | Stepsinthe Noun;rbaenrdc;f Detgfrmm&tnon Ladder Symbol
Notation |Instructions| ~P p
ARD
41013
AND Sep 3 Level =1 D1
5
=] ?_3 Logical o2
o} S AND
2 — ArDP
@)
41013
ANDP Sep 3 Up Edge =1 o1
52
Continued
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Instruction Notation List

Pro EX

Number of

Instruction : : Number of | Determination
Category Instruction |Stepsinthe Ladder Symbol
Name Notation |Instructions Operands of Input
OF
41013
OR Step 3 Level 51 M
=2
Logical OR
ORF
4t013
ORP Sep 3 Up Edge =1 D1
=
HOR
- L
S | ® 41013
= 8 XOR Step 3 Level 51 D1
g | 8
|
O Logical =2
XOR —
*ORF
4t013 |
XORP Step 3 Up Edge =1 01
=
MNOT
NOT 3Stt° 9 2 Leve i
€p
Logical il
NOT 3109 MNOTP
NOTP St 2 Up Edge -
€p
=1 B
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Instruction Notation List

30.2.8 Transfer Instructions
g Pro EX | Number of .
Category |nS’\'jI;Jr(;120n Instruction |Stepsinthe I\(l)ungrb:nrdc;f Detgfrrlrrlllngttlon Ladder Symbol
Notation |Instructions| P P
MY
MOV SStt‘;pg 2 Level ] i
=1 B
Transfer
AP
MOVP 3Sigp9 2 Up Edge . F
=1 D1
ELMA
6to 10 N B
BLMV Sep 3 Level 51 o1
Block
Transfer o2
(Block —
Transfer) BLMVE
6t0 10 ] B
BLMVP Sep 3 Up Edge 51 o1
=2
5 | © FLMV
? E 41010 B |
8_ = FLMV Sep 3 Level 21 01
Multipoint
Tran_sfer =2
(Rl FLMMWE
Transfer)
41010 B
FLMVP Sep 3 Up Edge =1 D1
=2
¥CH
3to7 1 B
XCH Step 2 Level 5]
[
Exchange
HCHP
3to7 1 B
XCHP Sep 2 Up Edge B
02
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Instruction Notation List

30.2.9 Shift Instructions
g Pro EX | Number of .
Category lns,\tngr?]gon Instruction |Stepsinthe I\(l)ungrb:nrdc;f Detgfrmlngttlon Ladder Symbol
Notation |Instructions| P P
SHL
41010 | B
SHL Sep 3 Level =1 C1
=2
Shift Left -
SHLF
41010 |
SHLP Sep 3 Up Edge 51 o1
C
.% = 52 |
g)- 5 SHR:
(@)
41010
SHR Sep 3 Leve 31 D1
=
Shift Right
sHEFP
41010 |
SHRP Sep 3 Up Edge =1 D1
52
Continued
GP-Pro EX Reference Manual 30-15



Instruction Notation List

] Pro EX | Number of .
Category Ins’,\tlgjr%téon Instruction |Stepsinthe Nourgrbaenrdosf Detgfrrlrrl]ml?ttmn Ladder Symbol
Notation |Instructions| P p
SAL
41010 N |
SAL Step 3 Level 51 D1
Arithmetic =2
Shift Left I
4t0 10 N B
SALP Sep 3 Up Edge =1 D1
C
_% = =2
® =
Q ﬁ SAR
O N -
41010
SAR Step 3 Level 51 M
Arithmetic =2
Shift Right ShRD
4t0 10 | B
SARP Step 3 Up Edge =1 01
52
30.2.10 Rotation Instructions
] Pro EX | Number of .
Category Ins’,\tlgjr%téon Instruction |Stepsinthe Nourgrbaenrdosf Detgfrrlrrl]ml?ttmn Ladder Symbol
Notation |Instructions| P p
ROL
41010 n |
ROL Step 3 Level 51 D1
S |8 50
B | ® |RotatelLeft
& £ ROLP
41010 B |
ROLP Sep 3 Up Edge =1 D1
=
Continued
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Instruction Notation List

q Pro EX | Number of At
Category Ins’,\tlgjr%ttleon Instruction |Stepsinthe Nourgrbaenrdosf Detgfrrlrrl]ml?tnon Ladder Symbol
Notation |Instructions| ~P p
ROR
41010 B
ROR Step 3 Level 51 D
Rotate o2
Right .
RORP
4t010 | B
RORP Sep 3 Up Edge =1 D1
|52
RCL
41010 _ |
RCL Step 3 Level s D
S | § |RotaeLeft 52
B | ® |withCary
& £ Over RCLP
4t010 1 B
RCLP Sep 3 Up Edge =1 D1
32
RCR
41010 N B
RCR Sep 3 Leve 51 M
Rotate 52
Right with
Carry Over RCRP
41010 - B
RCRP Sep 3 Up Edge =1 o1
=2
GP-Pro EX Reference Manual 30-17




Instruction Notation List

30.2.11 Function Operations

Pro EX

Number of

Instruction : : Number of | Determination
Category Instruction |Stepsinthe Ladder Symbol
N Notation |Instructions Operancs Dnptt
S
41010 |
SUM Sep 3 Level 3 Bl
S
Sum
SLIMP
4t010
SUMP Sep 3 Up Edge 31 D1
=2
ANE
4t010
AVE Sep 3 Level 31 D1
=2
Average
AVER
avep | 40 10 3 | UpEdge| |51 o
c = ®
o 0
g | B 52
5|8 sorT ]
L (@) 3t07 SORT
SORT Sep 2 Level .
Square 51 Dl
Root 2107 SoRTP |
SQRTP Sep 2 Up Edge .
=1 D1
BCHNT
BCNT 3sttgp9 2 Level |
_ 51 D1
Bit Count —_—
BCNTF
BCNTP 3Sttgp9 2 | UpEdge|
31 o1
FID
31 o1
PID PID 1osttgp18 5 Level
S
=3
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Instruction Notation List

30.2.12 Trigonometric Function

Pro EX

Number of

Instruction : : Number of | Determination
Category Instruction |Stepsinthe Ladder Symbol
Name Notation |Instructions Operands of Input
=M
3to7
SIN Step 2 Level - L
. =1 1
Sine
SIMP
3to7
SINP Sep 2 Up Edge - L
=1 1
COs
2 cos | 87 2 Leved | _ i
c o Step
= = ) 51 1
*% g Cosine —
L k=) 3to7
= COsP Step 2 Up Edge . L
=1 1
TAM
3to7
TAN Step 2 Level - L
=1 1
Tangent
TAMNP
3to7
TANP Sep 2 Up Edge 4 L
=1 B
Continued
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Instruction Notation List

Pro EX

Number of

Instruction : : Number of | Determination
Category Instruction |Stepsinthe Ladder Symbol
Name Notation |Instructions Operands of Input
ASIM
3to7
ASIN Step 2 Level _ L
_ 51 )]
Arc Sine ———
ASINP
3to7
ASINP Step 2 Up Edge _ L
=1 1
ACOS
3to7
ACOS Step 2 Level .
_ 51 D1
Arc Cosine —
ACOEP
2 Acosp | 3107 2 | UpEdge|
c T Step
o = S1 D1
g g ATAMN
o k=) 3to7
= ATAN Step 2 Level 4 L
Arc =1 B
Tangent 2107 ATANP |
ATANP Sep 2 Up Edge - -
=1 1
caT
3to7
CoT Step 2 Level - L
=1 B
Cotangent
COTR
3to7
COTP Step 2 Up Edge . L
=1 1
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Instruction Notation List

30.2.13 Other Functions

Pro EX

Number of

Instruction - " Number of | Determination
Category Instruction |Stepsinthe Ladder Chart
N Notation |Instructions Operancs Dnptt
ExP
3to7
EXP Step 2 Leve L
. =1 B
Exponentid —
EXFP
3to7
EXPP Sep 2 Up Edge L
=1 o
LI
0 LN sto7 2 Level L
c o Step
= = i 51 D1
% g Logarithm —
L k=) 3to7
= LNP Step 2 Up Edge i
=1 o
LG10
3to7
LG10 Step 2 Level .
=1 B
Log Base 10 —
LG10P
3to7
LG10P Step 2 Up Edge |
=1 B
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Instruction Notation List

30.2.14 Arithmetic Compare

Pro EX

Number of

Instruction : : Number of | Determination
Category Instruction |Stepsinthe Ladder Symbol
Name Notation |Instructions Operands of Input
o
- — =
Comparison 3to9
E 2 Level
& Q| sep e
=2
a1
Comparison| ¢ 3t09 5 Level _81 -
(>) Step
=
LT
Comparison 3t09 09
LT 2 Level
) Step o
(&)
Gé "é 52
£ | £
| < bt
Comparison 3to9 BB
GE 2 Level
=) Step °
=2
LE
Comparison 3t09 o<
LE 2 Level
(<) Step o
=
ME
. — )
Comparison 3to9
() NE Sep 2 Level =1
=2
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Instruction Notation List
]

30.2.15 Time Compare

Pro EX | Number of

Instruction - " Number of | Determination
Category Instruction |Stepsinthe Ladder Symbol
N Notation |Instructions Operancs Dnptt
JEG
Comparison 1.9 r
(Fg JEQ | 3Step 2 Level 51
52
JGT
Comparison 1% r
&) JGT 3 Step 2 Level 51
=2
JLT
Comparison 1.9
(rg AT | 3tep 2 Level s1
= =2
A
5| F
o JGE
Comparison 00T
(fj) JGE | 3Step 2 Level a1
52
JLE
Comparison 1.
(fj) JLE | 3Sep 2 Level s1
=2
JME
. — Oy =
Comparison| - g | 3gep 2 Level st
(<)
52
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Instruction Notation List
]

30.2.16 Date Compare

Pro EX | Number of

Instruction - " Number of | Determination
Category Instruction |Stepsinthe Ladder Symbol
N Notation |Instructions Operancs Dnptt
MEC
Comparison 1.9 T
(rg NEQ | 3Step 2 Level 51
52
MNGET
Comparison 1% T
&) NGT 3 Step 2 Level 51
=2
MLT
Comparison 1.9
(rg NLT | 3Step 2 Level 51
= =2
g
g 0 MNGE
®)
Comparison ©=
(fj) NGE | 3Step 2 Level S1
52
MLE
Comparison 1.
(fj) NLE | 3Step 2 Level s1
=2
MME
. SO o
Comparison| - \\NE | 3step 2 Level St
(<)
52
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30.2.17 Data Conversion Instructions

Pro EX

Number of

Instruction : : Number of | Determination
Category Instruction |Stepsinthe Ladder Symbol
Name Notation |Instructions Operands of Input
BCD
BCD SSttgg 2 Level i i
BCD =1 M
Convert 2107 T
BCDP S 2 Up Edge - -
€ep
=1 B
EIN
BIN 3Stt° ! 2 Leve i L
€p
BIN =1 B
Convert 2107 CINE
BINP St 2 Up Edge - L
ep
=1 B
ENCO
ENCO 3stt0 7 2 Level i i
= €ep
O @© =1 D1
2 g Encode ——
8 3t07 ENCOP
ENCOP Sep 2 Up Edge , L
31 D1
DECO
3to7
DECO Step 2 Level 4 L
=1 1
Decode =
DECOP
3to7
DECOP Sep 2 Up Edge . L
=1 1
RAD
3to7
RAD Sep 2 Level .
Convert to 51 D1
3to7
RADP Step 2 Up Edge .
31 D1
Continued
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Instruction Notation List

Pro EX

Number of

Instruction : : Number of | Determination
Category Instruction |Stepsinthe Ladder Symbol
Name Notation |Instructions Operands of Input
DEG
DEG 3Sttgp7 2 Leve |
Convert 51 D1
Degree
DEGP | 307 2 | UpEd e
_ Step p Edge I
O © =1 A
2 B
S | B SCL
(@]
scL gfe;l 2 Level i L
Scale =1 B
SCLP
SCLP 7;?‘3;1 2 | UpEdge| i
=1 1
30.2.18 Type Conversion Instructions
] Pro EX | Number of .
Category Ins,,\tlgjr%téon Instruction |Stepsinthe Noun;rb;nr dosf Detgfrmlnjlttlon Ladder Symbol
Notation |Instructions| P P
[2F
I12F 3sttgp7 2 Level | -
Integer to St L1
Float [2FP
12FP 3Sttgp7 2 | UpEdge| i
=1 B
2R
12R SSttgg 2 Leve | i
2 § Intsgezlr to 51 D1
8 = 3to7 [ZRF
I2RP Sep 2 Up Edge - L
=1 1
Fzl
F2l Ssttgp7 2 Level
Float to 51 L1
Integer
F2p | 3107 2 | UpEd -
Step p Edge I
=1 B
Continued
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Instruction Notation List

Pro EX

Number of

Instruction : : Number of | Determination
Category Instruction |Stepsinthe Ladder Symbol
Name Notation |Instructions Operands of Input
F2R
3to7
F2R Step 2 Level I
Float to 51 D1
Real FzRF
3to7
F2RP Step 2 Up Edge .
=1 1
Rzl
3to7
R2I Step 2 Level 4 L
Rea to =1 A
I nteger 2107 o
R2IP Step 2 Up Edge -
=1 B
R2F
3to7
_ R2F Step 2 Level 4 L
HEB gg RFelal atto 51 D1
8| F 0 3t07 R2FP
R2FP Sep 2 Up Edge - -
=1 1
Hz=
3to5
H2S Step 2 Level _ L
Convert to 51 D1
Seconds e
3to5
H2SP Sep 2 Up Edge | L
=1 1
=2H
S2H 3Stt° 5 2 Levd | _ i
Convert & =1 D1
Seconds to —_—
Time S2HP
3to5
S2HP Sep 2 Up Edge i L
=1 B
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Operand-Configurable Addresses

30.3

Operand-Configurable Addresses

The instructions for the symbol variables, connection device addresses, and constants that are
configurable for an operand are outlined.
The configurable contents differ depending on the instructions. Please see the description for

each instruction.

30.3.1  Connection Device Address
The address specified in the communication settings for a connection device.
Name Type example Description
The bit address for the communication
Bit [PLC1]X0000 |device address specified in the communica-
Connection tion settings
Device The word address for the connection device
Word [PLC1]D0000 | address specified in the communication set-
tings
30.3.2  Symbol

This function allows you to change the connection device address to aname that is easy for

users to understand. Be sure to link the connection device to the arbitrary name.

e.g. Toassign the arbitrary name “RUN” to PLC “X0000" of Mitsubishi Electronic
Corporation, you must define “RUN" and “X0000.”

Name Type

example

Description

Bit
Symbol

RUN =X0000

Thisisabit symbol configured in the sym-
bol variableslist and defined by the connec-
tion device address and the arbitrary name.

Word

Data = D0O000

It isaword symbol configured in the sym-
bol variableslist and defined by the connec-
tion device address and the arbitrary name.

30.3.3 LS Address

It isthe address of theinternal memory area of the GP unit. Please be noted that the specifica-
tion method differs depending on the communication settings.

Name Type example Description
Bit  |[#INTERNAL]LSO10000 |C'tSpecificationsfor GP
Internal Internal Memory
Memory Word [#INTERNAL]LS0100 Word Specifications for GP
Internal Memory
. Bit Specifications for GP
Memory Link Bit [#MEMLINK]010000 Internal Memory
Setting Word [#MEMLINK]0100 Word Specifications for GP
Internal Memory

GP-Pro EX Reference Manual
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Operand-Configurable Addresses

30.3.4 User Area

Thisistheinternal memory area of a GP unit. Any specification method can be used.
Addressing from 0-29999 is available.

Name Type example Description
Bit  |[#INTERNAL]JUSR0010000 |C't Specificationsfor GP
Internal Memory
User Area Word Specifications for GP
Word [#INTERNAL]USR00100
Internal Memory

30.3.5 System Variable

Thisisthe system area of a GP unit. Any connection device settings can be used.
Any settings can be used for system variables.

Name Type example Description
System Bit #L_Clock100ms Bit Type for GP System Variables
Variable Integer  |#L_ScanTime Inte_ger Typesfor GP System
Variables
30.3.6  Variable

The variables can be used with all GP models. You can use the variables as you like, since
there is no need to pay attention to the addresses. The variables have modifiers (1) and
sequences (*2). Using modifiers allows bit access or byte access for integer variables.

Name Type example Description
. . Bit-type variable. Sequence spec-
Bit Arbitrary Name ifications are allowed.
Integer-type variable. Sequence
Integer Same as above and modifier specifications are
allowed.
Float Same as above 32 b@tfflogt variable. Sequence
. specifications are allowed.
Varigble 64-bit real variable. Sequence
Real Same as above e . '
specifications are allowed.
Timer Same as above Timer variable. Sructure variable.
Counter Same as above Counter varidble. Sructure varidble.
Date Same as above Date variable. Structure variable.
Time Same as above Time variable. Structure variable.
PID Same as above PID variable. Structure variable.

*1 As modifiers, you can use 3 specifications; bit specification, byte specification, and word
specification. Modifiers can only use integer variables.
Specification method: bit specification to variable name.X[0], byte specification to
variable name.BJ[ 0], word specification to variable name.W[(]

*2 Sequential memories can be specified. Only these configurable variables can be used: bit,
integer, float, and real. Specification method: variable name[10]

*3 Variable assemblies become a structure. The variables defined as structure variables are:
timer, counter, time, date, and PID.
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B Structure Variable

Timer Variable

Operand-Configurable Addresses

Timer Variable Variable Settings Description
Variable Name.TI Bit Variable | Turns ON when timer begins counting.
Variable Name.Q Bit Variable | Turns ON when the timer finishes counting.
Variable Name.R Bit Variable  |Resets the current value on the timer. O clear.
Variable Name.PT Integer Variable |The setting value on the timer.
Variable Name.ET Integer Variable [The current value on the timer.

Counter Variable

Counter Variable

Variable Settings

Description

Variable Name.R Bit Variable  |Resetsthe current value. Clear (0).
Variable Name.Q Bit Variable Turns ON when the current value reaches the
preset value.
Variable Name.UP Bit Variable | Turns ON while counting up.
. . . For Up/Down counters, turns ON when the cur-
Variable Name.QU Bit Varigble rent value reaches the preset value.
Varizble Name.QD Bit Variable For Up/Down counters, turns ON when the cur-
rent value reaches O or less.
Variable Name.PV Integer Variable |Counter setting value.
Variable Name.CV Integer Variable |Current value on the counter.
Time Variable
Time Variable Variable Settings Description
Variable Name.HR Integer Variable |BCD is used for hoursindicating the time.
Variable Name.MIN | Integer Variable |Minutesare input in BCD.
Variable Name.SEC | Integer Variable |Secondsareinputin BCD.

Date Variable

Date Variable

Variable Settings

Description

Variable Name .YR Integer Variable [Theyear isinput in BCD.
Variable Name .MO | Integer Variable |The month isinputin BCD.
Variable Name .DAY | Integer Variable |The day isinput in BCD.
PID Variable

PID Variable Variable Settings Description
Variable Name.Q Bit Variable |Completion Flag for PID Instruction Processing
Variable Name.PF Bit Variable  |Processing Invalidity Range Flag
Variable Name.UO Bit Variable  |Output Values over the Upper Limit
Variable Name.TO Bit Variable  |Output Values over the Lower Limit
Variable Name.lF Bit Variable |Range for Integral Settings
Variable Name.KP Integer Variable |Proportional Constant
Variable Name. TR Integer Variable |Integral Calculus TimeaTime
Variable Name.TD Integer Variable |Differential Calculus TimeaTime
Variable Name.PA Integer Variable |PID Processing Invalidity Range
Variable Name.BA Integer Variable |Bias (Offset)
Variable Name .ST Integer Variable [Frequency in Sampling
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Operand-Configurable Addresses

30.3.7 Logic Device when using the Address Format
When logic is set for the address format, the devices below become available.
Name Type Name Description
Bit X_IY_IM_ |Bit-type logic address.
Word-type logic address. Same as for variables,
Integer D_/1_IQ_ modifiers can be used.
Float F_ Float-type logic address.
Redl R_ Real-type logic address.
Timer T Timer-type _Iogl c address. It isa structure, the
Logic - same as variables.
Address Counter c Counter-typ_e logic address. It isa structure, the
same as variables.
Date-type logic address. It is a structure, the
Date N .
- same as variables.
. Time-type logic address. It is a structure, the
Time J .
- same as variables.
PID-type logic address. It is a structure, the
PID U )
- same as variables.
GP-Pro EX Reference Manual 30-31




The Number of Steps

30.4 The Number of Steps

The conversion of the number of stepsis described. (For details on the number of stepsin the
instructions, please refer to the relevant instructions.)
The following program uses only the output coil OUT which is always ON.

Definition of variable OUT
Variable Name : OUT
Keep/Clear Setting : Clear
Array Elements: None

—

AN START

MAIN START takes 1 Step.

W]
The beginning of a rung takes 1 Step.

ouT
2 (O
0]

3 |-MaAIN END /
4) T

Output coil instruction takes 1 Step.
MAIN END takes 2 Steps. (See instruction details)

There are atotal number of 5 Steps.

Since 1-Step instructions are optimized by saving and error checking, the actual number of
steps may differ from the tally indicated under each rung number.
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Explanations of Each Instruction

30.5

30.5.1

Bit Instructions

Explanations of Each Instruction

B NO (Normally Open) /NC (Normally Closed)

Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Instrutltci)c')r?fSteps
NO s1
(Normally Open) 1k Input 105
: No. of
Ladder Instruction Name Ladder Symbol Feature Instruction Steps
NC s1
(Normally Closed) Ik Input 1tos
@ Operand Settings
The following table lists the configurable conditions for Operand (S1).
. No. of Possible: O
Name Type Condition Instruction Steps | Not Possible: x
Externd Bit — 2 O
Device Specify abit in the word.
Address Word | Example: [PLC1]D0000.00) 3 O
Bit — 2 O
Internal Specify abit in the word.
Address Word (Example: [#INTER- 3 @)
NAL]LS000000)
Bit — 2 O
Symbol Word — — »
Continued
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Explanations of Each Instruction

bl Type Condition Instrulzlt(i)c.)r?fSteps Ngt0 Igg'gsl?blg X
Arrays are not specified.
Specify inputs, outputs, 1 @)
or up to 1536 Clear items.
Bit Arrays are not specified.
Keepitemsor morethan 1536 2 @)
Clear items.
Specify bit array ([constant]) 3 O
Specify bit array ([variable]) 4 o)
Arrays and modifiers are not L B
specified
Specify Integer Variable 3
Variable X[constant]
Format Integer Specify Integer Variable 4
X[variable]
Specify integer variable
[constant/variable] 5 O
X [constant/variable]
Float — — x
Real — — x
Timer .Q/.TI/.R only 3 O
Counter |.R/.UP/.QU/.QD/.Q only 3 O
Date — _ <
Time — — X
PID Q/.UO/.TO/.PF/.IF only 3 @)
X_ — 1 o)
Y_ — 1 o)
M ~Within the range of Clear 1 o
- items (M_0000 to M_1535)
| — — x
Q_ — — X
Modifiers are not specified — X
Address D_ D_##xx X [constant] 3 O
Format D_x#xx X [address] 4 O
F_ — — X
R_ — — X
T Q/.TI/.R only 3 [®)
C_ .R/.UP/.QU/.QD/.Q only 3 [®)
N_ — — X
J — — X
u_ .Q/.UO/.TO/.PF/.IF only 3 O
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Explanations of Each Instruction

€ Explanation of the NO Instruction
* UseaNO instruction to determine the ON or OFF state. The NO instruction can be used
to determine the ON or OFF state of an external input or an internal coil.
¢ You cannot use a NO instruction without including another instruction just to the left of

the right power bar. The other instruction can be an output instruction or any instruction
other than an input.

Program example

Start I ator
2 I
fl

Start

Motor

(o [ I

Point A When the bit variable Start turns ON, the NO instruction closes the contacts and
the bit variable Motor turns ON.

Point B When the bit variable Start turns OFF, the NO instruction opens the contacts and
the bit variable Motor turns OFF.
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Explanations of Each Instruction

€ Explanation of the NC Instruction
* Usean NC instruction to determine the ON or OFF state. The instruction can be used to
determine the ON or OFF state of an external input or an internal coil.
¢ You cannot use a NC instruction without including another instruction just to the left of
the right power bar. The other instruction can be an output instruction or any instruction
other than an input.

Program example

Start I ator
24
fl

Start

Motor

W -— g o —

Point A When the hit variable Start turns ON, the NC instruction opens the contacts and
the bit variable Motor turns OFF.

Point B When the bit variable Start turns OFF, the NC instruction closes the contacts and
the bit variable Motor turns ON.

Note: To retain the state when the power is turned OFF, set the symbol variable to
Keep.
Use akeep address for the address format. (The keep setting cannot be used for
external inputs and outputs.)
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Explanations of Each Instruction

B OUT (Output Coil)/ OUTN (Negative Output Coil)

Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Instrutlt(i)c')r?fSteps
ouT D1
(Output Coil) O Output 105
L - No. of
adder Instruction Name Ladder Symbol Feature Instruction Steps
OUTN D1
(Negative Output Coil) () Outtput 105
@ Operand Settings
The following table lists the configurable conditions for Operand (D1).
M 1B Condition Instrult\:lt(i)ér? fSteps NcF;IO Igzlgsl(ieblg:) X
External Bit — 2 O
Device ecify abit in the word.
Address Word (Eipampl)é: [PLC1]D0000.00) 3 O
Bit — 2 [9)
Internal Specify abit in the word.
Address Word (Example: [#INTER- 3 @)
NAL]L S000000)
Bit — 2 [9)
Symbol Word — — x
Arrays are not specified.
Up to 1536 Outputs set to 1 O
Clear
Bit Arrays are not specified.
Keepitemsor morethan 1536 2 e)
Clear items.
Specify bit array ([constant]) 3 @)
Specify bit array ([variable]) 4 O
Arrays and modifiers are not B N
specified
Specify Integer Variable 3
Variable X[constant]
Format Integer Specify Integer Variable 4
X[variable]
Specify integer variable
[constant/variabl €] 5 ®)
X [constant/variable]
Float — — X
Real — — X
Timer .Q/.TI/.R only 3 [e)
Counter |.R/.UP/.QU/.QD/.Q only 3 O
Date — — X
Time — — X
PID Q/.UO/.TO/.PF/.IF only 3 @)
Continued
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Explanations of Each Instruction

bl Type Condition Instrulzlt(i)c.)l?fSteps Ngt0 Igg'gsl?blg X
X_ — — X
Y_ — 1 o)
Specify within the range of
M_ Clear items (M_0000 to 1 ®)
M_1535).
| — — x
Q_ — — X
Modifiers are not specified — x
éddmﬁ D D_ww##.X [constant] 3 o
ormat D_wx#x X [address 4 o
F_ — — X
R_ — — X
T_ Q/.TI/.R only 3 O
C_ R/.UP/.QU/.QD/.Q only 3 O
N_ — — X
J — — X
U .Q/.UO/.TO/.PF/.IF only 3 O
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Explanations of Each Instruction

€ Explanation of the OUT Instruction

e Usean OUT instruction to output an ON or OFF result. Use the OUT instruction to turn
ON or OFF an external input or an internal cail.

¢ Only one OUT instruction can be used in one rung. If abranch instruction is used, multi-
ple OUT instructions can be used.

* Place OUT instructions immediately to the left of the right power bar.

Program example
Start M atar
2 |
m

Start

Motor

W -—---f-

Point A When the bit variable Start turns ON, the bit variable Motor of the OUT instruc-
tion turns ON.

Point B When the bit variable Start turns OFF, the bit variable Motor of the OUT
instruction turns OFF.
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Explanations of Each Instruction

€ Explanation of the OUTN Instruction

e Usean OUTN instruction to invert and output an ON or OFF result. Usethisinstruction to
turn ON or OFF an external input or an internal coil.

¢ Only one OUTN instruction can be used in one rung. If a branch instruction is used, mul-
tiple OUTN instructions can be used.

« Place OUTN instructionsimmediately to the left of the right power bar.

Program example

Start I ator
2 | /
fl

Start 1 |
0

Motor

p - S,
@ e=== ===

Point A When the bit variable Start turns ON, the bit variable Motor of the OUTN
instruction turns OFF.

Point B When the bit variable Start turns OFF, the bit variable Motor of the OUTN
instruction turns ON.

Note: To retain the state when the power is turned OFF, set the symbol variable to
Keep.
Use a keep address for the address format. (The keep setting cannot be used for
external inputs and outputs.)

When using multiple OUT and OUTN instructions

Moot INooz  IN.OO3 OUT_001
2|—] 1 ®
)

OUT 002
OUT 003

The example above shows how to use multiple OUT instructions by branching OUT instruc-
tions. An error will occur if OUT_001 and OUT_002 are placed in a series.
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Explanations of Each Instruction

B SET (Set Coil)/RST (Reset Coil)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Instrutlt(i)f)r?fSteps
D1
(Set Cail) @) Output 1to5
L : No. of
adder Instruction Name Ladder Symbol Feature Instruction Steps
D1
(Reset Cail) ) Output 1to5
@ Operand Settings
The following table lists the configurable conditions for Operand (D1).
Name Type Condition Instrutlt(i)c')ﬁ fSteps Ngt0 Igglsbskiabk(a): X
External Bit — 2 [®)
Device ecify abit in the word.
Address Word (Eﬁpanplﬁ: [PLC1]D0000.00) 3 O
Bit — 2 O
Internal Specify abit in the word.
Address Word (Example: [#INTER- 3 O
NAL]L S000000)
Bit — 2 O
Symbol Word — — >
Arrays are not specified.
Up to 1536 Outputs set to 1 O
Clear
Bit Arrays are not specified.
Keepitemsor morethan 1536 2 O
Clear items.
Specify bit array ([constant]) 3 @)
Specify bit array ([variable]) 4 ®)
Arrays and modifiers are not . o
specified
Specify Integer Variable .X 3
Variable [constant]
Format Integer Specify Integer Variable 4
X[variabl€e]
Specify Integer Variable
[constant/variable] 5 e
X [constant/variable]
Float — — X
Real — — X
Timer .Q/.TI/.R only 3 O
Counter |.R/.UP/.QU/.QD/.Q only 3 o)
Date — — X
Time — — X
PID .Q/.UO/.TO/.PF/.IF only 3 @)
Continued
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Explanations of Each Instruction

bl Type Condition Instrulzlt(i)c.)l?fSteps Ngt0 Igg'gsl?blg X
X_ — — X
Y_ — 1 o)
Specify within the range of
M_ Clear items (M_0000 to 1 ®)
M_1535).
| — — x
Q_ — — X
Modifiers are not specified — x
éddmﬁ D D_ww##.X [constant] 3 o
ormat D_wx#x X [address 4 o
F_ — — X
R_ — — X
T_ Q/.TI/.R only 3 O
C_ R/.UP/.QU/.QD/.Q only 3 O
N_ — — X
J — — X
U .Q/.UO/.TO/.PF/.IF only 3 O
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Explanations of Each Instruction

€ Explanation of the SET and RST Instructions

e The SET instruction keeps the ON state regardless of the input state.

« The RST instruction keeps the OFF state regardless of the input state.

e Usethe SET and RST instructions to turn ON or OFF external outputs or internal coils.

e Only one OUT indruction can be used in onerung. If abranch ingruction isused, multiple OUT
ingructions can be used.

Program example

Point A

Point B
Point C

Point D

Start I ator
2 | 5
fl

Stop b atar
|

[E]

Start 1 | |

o

Motor

O+ O B

Stop

I
1
|
1
:
A B C D

The bit variable (Start) turns ON, the SET instruction executes, and then, bit
variable (Motor) turns ON.

Thebit varigble (Start) turns OFF; however, hit variable (Motor) kegpsthe ON date.
The bit variable (Stop) turns ON, the RST instruction executes. Then, bit vari-
able Motor turns ON.

When the RST instruction turns the bit variable (Motor) ON, the stateis cleared
and the bit variable (Mator) changes from ON to OFF.

The bit variable (Motor) remains in the OFF state until the bit variable (Start)
turns ON.
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30.5.2

Explanations of Each Instruction

Pulse Instruction

B PT (Positive Transition)/NT (Negative Transition)

Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Instrulél':i)c')r?fSteps
PT s1
(Positive Transition) 11+ Input 2105
Ladder Instruction Name Ladder Symbol Feature | No. of
nstruction Steps
NT s1
(Negative Transition) 11F Input 2105
@ Operand Settings
The following table lists the configurable conditions for Operand (S1).
Name Type Condition Instrult\:lt(i)ér? fSteps NcF;IO Igzlgsl(ieblg:) X
External Bit — 2 O
Device ecify abit in the word.
Address Word (Eipampl)é: [PLC1]D0000.00) 3 O
Bit — 2 O
Internal Specify abit in the word.
Address Word (Example: [#INTER- 3 @)
NAL]LS000000)
Bit — 2 O
Symbol Word — — >
Specify ahit 2 O
Bit Specify bit array ([constant]) 3 O
Specify bit array ([variable]) 4 O
Arrays and modifiers are not . o
specified
Specify Integer Variable 3
X[constant]
Integer Specify Integer Variable 4
, X[variable]
\I/:?)r ;ﬁ]bgte Specify Integer Variable
[constant/variable] 5 @)
X [constant/variable]
Float — — x
Real — — X
Timer .Q/.TI/.R only 3 o)
Counter |.R/.UP/.QU/.QD/.Q only 3 o)
Date — — X
Time — — x
PID .Q/.UO/.TO/.PF/.IF only 3 @)
Continued
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Explanations of Each Instruction

bl Type Condition Instrulzlt(i)c.)l?fSteps Ngt0 Igg'gsl?blg X

X_ — 2 [9)

Y_ — 2 O

M_ — 2 [®)

| — — x

Q_ — — X

Modifiers are not specified — x

D_ D_##xx X [constant] 3 @)

'?‘:g?rz]easf D_x#xx X [address] 4 @)
F_ — — X

R_ — — X

T Q/.TI/.R only 3 O

C_ R/.UP/.QU/.QD/.Q only 3 O

N_ — — X

J — — x

U .Q/.UO/.TO/.PF/.IF only 3 [®)

€ Explanation of the Positive Transition (PT) Instruction

*  When aPT instruction bit variable turns ON, only the first scan turns ON. Subsequent
scans are OFF even though the bit variable may bein the ON state. You can use the PT
instruction for counting the number of ON states.

* You cannot use aNO instruction without including another instruction just to the left of
the right power bar. The other instruction can be an output instruction or any instruction
other than an input.

Program example
Start M atar
21l
m

Previous t Current ' Next I Scan after
scan ' scan scan ! the next scan

1

1

Start 1 ¥
0 T ; |—

]

[l

1

7

Motor 1 I

o

Positive Transition : - .

A B C

Point A The variable (Start) turns ON, and then the variable motor turns ON.
Point B After a scan is executed one time, the variable (Motor) turns OFF.

Point C The variable (Motor) remains OFF because the upward transition of the variable
(Start) is not detected.
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Explanations of Each Instruction

@ Explanation of the Negative Transition (NT) Instruction
¢ When an NT instruction is executed, if the variable that was ON during the previous scan
turns OFF during the current scan, the NT instruction will execute only during the current
scan. The NT instruction cannot execute on an initial scan because the state of the previ-
ous scan is always considered to be OFF. Therefore, on an initial scan, the NT instruction
will not be conducted even after the instruction is executed. The following example
describes the features of the NT instruction.

Program example

Start I ator
2l
fl

Previous : Current : Next 1 Scan after
scan ! scan . scan ! the next scan
1 1 |
1 : [
Start - I
0 |
' : I
1
, ! !
Motor 1 :
0 .
i \ !
1
[ I : I
1 1
1
Negative Transition . ! !
A B C

Point A The variable (Start) turns OFF, and then variable motor turns ON.

Point B After a scan is executed once, the variable motor turns OFF.

Point C The variable (Motor) remains OFF because the upward transition of the variable
(Start) is not detected.

(Supplementary)
For the positive transition and negative transition instruction operands, you
must pay attention when performing indirect addressing to each element, espe-
cially when an element is specifying an array or bit using variables. The variable
in the operand of the previous execution is compared with the variable in the
operand of the current execution, and then an instruction is executed. Therefore,
if the variable value to be specified is different, the target for comparison will
differ.
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Explanations of Each Instruction

30.5.3  Program Control

® IJMP (Jump)/JMPP (Positive Transition Jump)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
(jlllj\:lnlz) > LABEL-001 Control 2

Ladder Instruction Name Ladder Symbol Feature Number of Steps
(Negative '\Izl;/larF:sFl) tion Jump) YT LABEL-001 Control 2

Up to 192 |labels can be specified for a IMP instruction. When specifying alabel for the IMP
destination, previoudy specified label nameswill display. (If alabel has not been specified,
the label name will not display.) Insert the label first and then specify the label for the jump
instruction.

@ Specifying Labels

4 |—-LABEL-001
an
& | ABEL-192 Right-click and select [Insert Label], or on the [Logic] menu click
a2 [Insert Label].
You can select alabel from 192 labels ranging from LABEL-
001 to LABEL-192.
Label names cannot be arbitrarily specified.
tﬁggtiggé Only labels used in the program are displayed. The same
LABELUL label names cannot be used on the INIT, MAIN, and SUB
screens.

When you execute a IMP instruction, the program jumps to the specified label. Unlike a JSSR
instruction, the program does not automatically return to the rung of the jump source. It is not
possibleto jump over the INIT or SUB block. Create a program that jumpsto alabel within a
block. Also, note that if the program jumps up the program, it may result in an infinite loop.
A JMPP instruction executes ajump instruction only when an upward transition is detected.
The processing after ajump is the same as the IMP instruction.
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Explanations of Each Instruction

Program Example
JMP

2 | ¥ LABEL-0O1
0]

Start Fun
I H

[E]

4 |-LABEL-OM
L]

When the NO variable (Jump) turns ON, the IMP instruction is executed and the program
jumps to the fourth rung set up with the label name: “LABEL-001".

After the jump, the program continues executing after the fourth rung. Aslong as the Nor-
mally Open (NO) instruction remains ON, the program in the third rung will not execute.

Program Example
JMPP

2 | ¥ LABEL-0D1
0]

Start Fun
I H

[E]

4 |-LABEL-OM
L]

Only the upward transition of the normally open instruction is detected, and the IMPP
instruction executes. Then, the program jumps to the fourth rung with the label name:
“LABEL-001". After the jump, the program continues executing after the fourth rung. Dur-
ing subsequent scans, the IMPP instruction does not execute, even if the normally open
instruction remains ON. After one scan, the program in the third rung executes.
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Explanations of Each Instruction

B JSR (Subroutine Call)/ JSRP (Positive Transition Subroutine Call)

Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
JSR
(Subroutine Call) SUB-01 Control 2
Ladder Instruction Name Ladder Symbol Feature Number of Steps
JSRP
(Positive Transition - SUB-01  {{ Control 2
Subroutine Call)

Using JSR instructions you can specify up to 32 subroutines.
To specify the subroutine destination, first create a subroutine screen. If a subroutine screen
has not been created, the subroutine destination cannot be specified. You can only specify

subroutine screens as the subroutine destination.

@ Specifying Subroutines

To create a subroutine screen, on the [Screen List Window] select [New Screen], or on the
[Screen] menu click [New Screen].

43 Base Screen

=1 0001
g} window Screen
g} Logic Screen

INIT

MAIN

SUB-O1
g} 1/0 Screen

EE FLEX M

[Urttitled)

[Urttitled)
[Urttitled)
[Urttitled)

[Urttitled)

@* New Screen E

Screen Type ILogic 'l

Logic Mame

Title

SUE-02 'l

Untitled

Mew Cancel

The destinations you can specify for a subroutine instruction are SUB-01 to SUB-32.
The subroutine name is fixed and cannot be arbitrarily named.
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Explanations of Each Instruction

Program Example

JSR
Errar
4|—H S osuem
(3

When the normally open instruction turns ON to indicate a problem, the JSR instruction exe-
cutes. The JSR instruction jumps to the subroutine screen “SUB-01" and executes the pro-
gram. When “SUB-01" ends, the program returns to the rung after the JSR instruction and
continues executing. In subsequent scans, if the normally open instruction is still ON, the
JSR instruction will execute. Place JSR instructions at the end of rungs.

Place aJSR instruction in the last row.

Program Example

JSRP
Error
4|—1 I DT susot
(3]

When the upward transition of anormally open instruction is detected the a JSSRP instruction
isexecutes. The JSRP instruction jumpsto the subroutine screen“ SUB-01" and executesthe
program. When “ SUB-01" ends, the program returns to the rung after the JSRP instruction
and continues executing. In subsequent scans, if the normally open instruction remains ON,
the JSRP instruction will not execute. After the first scan, the subroutine does not run, and
the program continues executing rungs that follow. Place JSRP instructions at the end of
rungs.

After one scan, the subroutine processing is not performed, and the processing in the next
rung is performed.

Place a JSRP instruction in the last row.

@ Restrictions

(1) JSR and JSRP instructions are placed only at the right end of arow.

(2) A subroutine jump is possible up to 128 times.
One stack is used for one subroutine jump. A total of 128 stacks can be used for alogic
program.
Other instructions that use stacks are FOR and NEXT instructions. Each instance of FOR/
NEXT instructions use two stacks.
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B RET (Return)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
RET
(Return) RET Control 1

RET instructions return the program from a subroutine to the original JSR instruction call,

and continues executing instructions in rungs that follow.

Use RET ingructionsto interrupt the subroutine and return to the MAIN program.

Because the program automatically returnsto the caller after the subroutine processing ends,

it isnot always necessary to use an RET instruction.

Place RET instructions at the end of rungs. RET instructions can only be used in subroutines.

Program Example
RET

-5SUB-01 START
]

SubProcess
2 |

SubStart

0]

Intermupt

e| -
(6]

Mormal

=l

O_

RET

Start

]

5}-SUE-01 END
5]

RET instructions can only be used in subroutines. When the subroutine call instruction is
executed in MAIN, the program flow moves to the subroutine. The subroutine processes
instructionsin rungs 1 and 2. If the variable for the normally open instructioninrung 3 is
ON, the RET instruction is executed and returns the program flow to MAIN without execut-

ing the fourth rung.

When the RET instruction is not executed, the program is executes the fourth rung, then

returns the program to MAIN after the subroutine ends (END).
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Explanations of Each Instruction

B FOR NEXT (Repeat)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
FOR
FOR
| Control 2to4
(Repest)
|51
Ladder Instruction Name Ladder Symbol Feature Number of Steps
NEXT
(Repeat) NEXT } Control 1

@ Operand Settings
The following table lists the configurable conditions of Operand (S1) in the FOR instruction.

Name Type Condition Instrulglt?bl? fSteps NcF))t0 Igcs)lsbsl?blg X
External Bit — — X
Device ecify by words onl
Address Word (E?(pampl)(/e: PPL.C1]D0000) 2 ©
Bit — — x
Internal Specify abit in the word.
Address Word (Example: [#INTER- 2 @)
NAL]L S000000)

Bit — — X
Symiol Word — 2 O
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — x
Arrays and modifiers are not > o

specified
Specify integer variable 3 o

[constant]
Integer Specify integer variable 4 o

[variable]

Variable Specify Integer Variable
Format [constant/variable] — X
X [constant/variable]
Float — — x
Rea — — x
Timer PT/.ET only 2 @)
Counter PV /.CV only 2 [e)
Date .YR/.MO/ .DAY only 2 [®)
Time HR/ .MIN/ .SEC only 2 O
KP/.TR/.TD/ .PA/ BA/ .ST
PID only 2 O
Continued
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bl Type Condition Instrutlt(i)c')ﬁ fSteps Ngt0 Igg'gsl?blg X
X_ — — x
Y_ — — X
M_ — — X
| — 2 o)
Q_ — 2 )
Modifiers are not specified 2 [e)
D_ D_sxx X [constant] — X
Address D_#x#xx X [address] — x
Format F_ — — x
R_ — — X
T PT/ET only 2 O
C_ .PV/.CV only 2 @)
N_ YR/ .MO/ .DAY only 2 @)
J .HR/ .MIN/ .SEC only 2 [e)
KP/ TR/ TD/ .PA/ .BA/ .ST
u_ only 2 O
Constant — 0to 2147483647 2 [e)
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€ Explanation of FOR and NEXT Instructions
FOR and NEXT instructions repeat the logic between FOR and NEXT the number of times
specified in S1. After the processing between the FOR and NEXT instructions has been exe-
cuted the number of times specified in S1, the rung that followsthe NEXT instruction isrun
without any conditions. When S1is0 or less, the logic between FOR and NEXT will not exe-
cute and the program will jump to the rung that follows the NEXT instruction.
Always use FOR and NEXT instructions as a pair. These instructions always run.

Program Example
FOR and NEXT

Other instructions cannot coexist on the same rung as FOR and NEXT instructions. You can
use a JMP instruction to specify conditions for executing FOR and NEXT instructions. The
following program example of FOR and NEXT instructions shows how you can use a condi-
tion to run FOR and NEXT instructions.

Irvealid
2 | ¥ LABEL-0O1
fl
FOR
3 -
1] N |51
[l
4
9 Input[M] |51 D1 SavelM]
[1?? MEXT '—
£ |-LABEL-0M
14

When the variable of the normally open instruction turns ON FOR and NEXT will not exe-
cute, and the program will jump to “LABEL-001". When the variable is OFF, the FOR and
NEXT instructions execute. The value (N) of the FOR instruction’s operand S1 indicates the
number of times that the rungs between the FOR and NEXT instructions will be repeated.
When S1 = 10, the FOR loop is repeated 10 times. After exiting the FOR loop, processing
continues with instructions that follow the NEXT instruction.

@ Restrictions

(2) After inserting a FOR instruction, you need to also insert the corresponding NEXT instruction.

(2) Do not insert instructions on the same rung as FOR and NEXT instructions.
(You cannot add conditions in the same rung as FOR and NEXT instructions.)

(3) You cannot change the number of executions between FOR and NEXT instructions.

(4) You cannot exit FOR and NEXT instructions midway.

(5) You can nest FOR and NEXT instructions up to 64 times. After exceeding 64 nests, a
major error occurs and error code 4 is written to# L_FaultCode.
For each nest, two stacks are used. A total of 128 stacks can be used in the logic program.
Other than the FOR and NEXT instructions, the JSR instruction a so uses stacks. The JSR
instruction uses only one stack.
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B INV (Invert)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
INV
(Invert) Control 1

@ Explanation of the Invert (INV) Instruction
When an INV instruction is executed, invert processing is performed. If the state is OFF
before the INV instruction is executed, the state will be inverted to ON.
If the stateis ON before the INV instruction is executed, the state will changeto OFF asa
result of the INV instruction.

Program example

Start Fun
[ﬁ =

When the operand of the normally open instruction is ON, the INV instruction will execute
and the OUT coil turns OFF.
When the operand of the normally open instruction is ON, the INV instruction will execute
and the OUT caoil turns OFF.

B EXIT (End of Processing)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
EXIT
(End of Processing) -IW i Control 1

@ Explanation of the EXIT Instruction
An EXIT instruction can be used only in the MAIN program. After thisinstruction is exe-
cuted, the program jumpsto END.
After theinstruction has been executed, processing of instructions between EXIT and END is
not performed. Thisinstruction jumpsto the END label in the same way as ajump instruc-
tion.

Program example

Irvealid
7 | EXIT
(20

When the switch turns ON, the EXIT instruction at the end of the rung is run. Processing of
instructions between EXIT and END is not performed.
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B PBC (Power Bar Control) and PBR (Power Bar Reset)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
" PEC
PBC
(Power Bar Control) 1 Control 3
s D
Ladder Instruction Name Ladder Symbol Feature Number of Steps
FER
PBR
(Power Bar Reset) 4 . L Control 2

@ Operand Settings
The following table lists the configurable conditions for Operands (S1) and (D1) inthe PBC

instruction.
Name Type Condition Instrulélt?t')lgJ fSteps Ncl:))t0 Iggls?sl?blg X
External Bit — — X
Device Word Specify by words only L y
Address (Example: [PLC1]D0000)
Bit — — x
Internal Specify abit in the word.
Address Word (Example: [#INTER- — X
NAL]L S000000)
Bit — — x
Symbol Word — — X
Bit gpadfications(D1 oparand only) 3 @)
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — x
Arrays and modifiers are not B N
specified
Specify integer variable B N
[constant]
Integer Specify integer variable . 9
[variable]
Variable Specify integer variable
Format [constant/variable] — X
X [constant/variable]
Float — — x
Rea — — x
Timer PT/ET only — X
Counter .PV/.CV only — X
Date YR/ .MO/ .DAY only — X
Time .HR/ .MIN/ .SEC only — X
PID KP/ TR/ .TD/ .PA/ .BA/ .ST B N
only
Continued
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N e Comglgen Instrutlt(i)c')ﬁ fSteps Ngt0 Igg'gsl?blg X
X — — x
Y (D1 operand only) 3 [e)
M_ (D1 operand only) 3 [e)
I — — x
Q_ — — x
Modifiers are not specified — x
D_ D_xxx X [constant] — x
Address D . X [address) — x
Format F_ — —_ x
R_ — — x
T PT/.ET only — X
C_ .PV/.CV only — X
N_ YR/ .MO/ .DAY only — x
J .HR/ .MIN/ .SEC only — x
U KP/.TR/.TD/ .PA/ .BA/ .ST L B
- only
Constant — 0to 7 (S1 operand only) 3 O
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@ Operand Settings
The following table lists the configurable conditions for Operand (S1) in the PBR instruction.

Name Type Condition Nuggé)gsr gl N(F;to ;?g?t;'g <
External Bit — — X
Device Word Specify abit in the word. . 9
Address (Example: [PLC1]D0000.00)
Bit — — X
Internal Specify abit in the word.
Address Word (Example: [#INTER- — X
NAL]L S000000)
Bit — — X
Symbol Word — — ”
Specify abit — X
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) — x
Arrays and modifiers are not . «
specified
Specify Integer Variable .X B N
[constant]
Integer Specify Integer Variable .X o y
, [variable]
\I/:?)r ;%baltte Specify integer variable
[constant/variable] — x

X [constant/variable]
Float — —
Real — —

Timer .Q/.TI/.Ronly —

Counter R/.UP/.QU/.QD/.Qonly —

Time — —
PID .Q/.UO/.TO/ .PF/.IF only —

Modifiers are not specified —
D D_xsxx X [constant] —

OXXXXXXXXXXXXXXXXXXXXXX

Apgfﬁs - D_#*xx X [address] —
R —_ —_
T .Q/.TI/.Ronly —
C_ R/.UP/.QU/.QD/.Qonly —
N_ — —
J — —_
VI .Q/.UO/.TO/ .PF/.IFonly —
Constant — 0to 7 (S1 operand only) 2
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@ Explanation of the Power Bar Control (PBC) and Power Bar Reset (PBR)
Instructions

When aPBC ingruction is executed, the program between PBC and PBR executes ON processing.
PBC and PBR instructions can be used only in MAIN. They cannot be used in other parts of
the program.

When the PBC instruction is ON, the bit variable in D1 turns ON. The program running
between PBC and PBR instructions executes ON processing until the PBC instruction turns
OFF.

For every PBC instruction, one PBR instruction is always required.

Operand S1 of PBC and PBR instructions specifies the nesting level.

Program example (without nesting)

Start FEC
l
I
10| 1151 D1fRun

ra

Calculate ADD

7 alst o

L}

Copy b

14 C |51 01

L

FER

[20] 151

When the variable of the normally open instruction is ON, the PBC instruction will execute.
When the PBC instruction is executed, processing between PBC and PBR instructionsis exe-
cuted.

(1) When the PBC instruction is OFF (PBC execution bit is OFF)
The ADD instruction does not execute even when the normally open instruction in the
third rung is ON.
The MOV instruction does not execute even when the normally open instruction in the
fourth rung is ON.

(2) When the PBC instruction is ON (PBC execution bit is ON)
The ADD instruction is executed when the normally open instruction in the third rung
turns ON.
The MOV instruction is executed when the normally open instruction in the fourth rung
turns ON.
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& State of Each Instruction

Elements that keep their state: Elements driven by an accumulative timer, counter, or SET
and RST instructions.
Elements that turn OFF: Elements driven by atimer and an OUT instruction.

Program example (with nesting, three levels)

Start FEC
2 | 3
M 0131 [1) MestingLevel_0 ( )
Calculate ADD
a— | -
7 Alst D1 C
B |52
Start FEC
4 I
n4 1151 D1 Nestinglevel_1 2)
Copy b

L

[20] Cls1 D1

Start FEC

[26] 2151 D1 MestingLevel_2

M

FER

[32) 2|51

FER

[35] 151

FER

(28] 0|51

€ PBC instruction Nesting
A PBC instruction can be programmed with up to eight levels of nesting.
When a PBC instruction is used within a PBC instruction, nesting level numbers (S1) must
be incremented.
0>1-52-5354>55-56->7)
To release nesting levels, use a PBR instructions.
(7>6—>55-54-53-52->1-0)
For example, if you release nesting PBR 5 without before releasing PBR 6 and PBR 7,
nesting levels down to the fifth level will be released.

(D) Thisisnesting level 2. In the previous program, the state is low.
(2) Thisisnesting level 1. In the previous program, the state is medium.
(3) Thisis nesting level 0. In the previous program, the state is high.
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B LWA (Logic Wait)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
LWA LA
(Logic Wait) - Control 2
|51
@ Operand Settings
The following table lists the specifiable contents of operand (S1).
Name Type Condition Nugsggsr o Ngfgg'sbslﬁ;g o
External Bit — — X
Device Word Specify by words only L o
Address (Example: [PLC1]D0000)
Bit — — x
Internal Specify abit in the word.
Address Word (Example: [#INTER- — X
NAL]L S000000)
Bit — — X
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — x
Arrays and modifiers are not B N
specified
Specify integer variable L B
[constant]
Integer Specify integer variable . y
[variable]
Variable Specify Integer Variable
Format [constant/variabl €] — X
X [constant/variabl€]
Float — — x
Real — — x
Timer PTLET only — X
Counter .PV/.CV only — x
Date .YR/ .MO/ .DAY only — x
Time .HR/ .MIN/ .SEC only — x
PID KP TR/ .TD/ .PA/ BA/.ST o N
only
Continued
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Name Type Condition Nugt]ggsr of NEIOFS’ZISbsl?t:)l((E): y
X — — x
Y_ — — x
M_ — — x
| — — x
Q_ — — x
Modifiers are not specified — x
D_ D_xxx X [constant] — x
Address D_#*xx X [address] — X
Format F_ — —_ x
R_ — — x
T_ PTL.ET only — x
C_ .PV/.CV only — X
N_ YR/ .MO/ .DAY only — x
J_ HR/ .MIN/ .SEC only — x
U KPP/ .TR/.TD/ .PA/ .BA/ .ST o B
- only
Constant — 1to 10 2 O
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€ Explanation of the Logic Wait (LWA) Instruction
An LWA instruction stops the logic for the time specified in S1. If aflicker occurswhile a
movieis being played, use the LWA instruction.
You can use LWA instructionsto prevent flickering while amovieis played. The flow of exe-
cution Power always passes through the LWA instruction.

Setting range: 1to 10 ms

Notes

(1) If alarge number of LWA instructions are used, aWDT (watch dog time) error may occur.
Attention must be paid when using LWA instructions since WDT errors affect the scan
time.

Restrictions on use

(2) Only one LWA instruction can be placed in one rung.

(2) An LWA instruction must be the last instruction on the rung, just to the left of the right
power bar.

(3) An LWA instruction can be used only in MAIN and SUB. It cannot be used in INIT.

Program example

1HAIN START
]

Dizplaytdovie Ly
2 | -
1 10|51

3 MAIN END
[E]

(1) When the bit variable turns ON, the LWA instruction is executed.

(2) When the LWA instruction is executed, the logic program stops for the time (1 to 10 ms)
specified in operand S1.

(3) After the specified time has elapsed, processing will continue on the next rung.
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3054 Timer Instruction

B TON (ON Delay Timer) and TOF (OFF Delay Timer)

Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
HP
TON TOM .
(On Delay Timer) (=) 0 Timer 2
PT ET
Ladder Instruction Name Ladder Symbol Feature Number of Steps
HP
TOF TOF .
(Off Delay Timer) mo @ Timer 2
PT ET

@ Explanation of the ON Delay Timer (TON) and OFF Delay Timer (TOF) Instructions
Timer variables used in TON and TOF instructions are structure variables. The following

table liststhe internal structures.

Timer Variable

Timer Variable Variable Settings Description

Variable Name.TI  [Bit Variable Turns ON when the timer begins.
Variable Name.Q Bit Variable Turns ON upon completion of the timer.
Variable Name.PT  |Integer Variable |Preset Time (32 hits)
Variable Name.ET |Integer Variable |Elapsed Time (32 bits)
Double-click the timer instruction to display the following dialog box. Enter the preset time
in this dialog box.
Enter the timer value and units.

W T w LTI

Q Q J J

Value  [100 =1 R vaue [0 =1 R

oK@ | Cancel | oK@ | Cancel |
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For time-based settings, double-click the timer instruction to display the setup dialog box.

Time base Description PT value/ET value

The PT valueis specified and displayed in
units of ms.

The ET valueisdisplayed in units of ms.
Setting range = 0 to 2147483647 x 1 ms

Specify thetime in units
ms of ms.
0to 2147483647 x 1 ms

The PT valueis set and displayed in units of
Specify thetimein units |10 ms.

10ms of 10 ms. The ET valueisdisplayed in units of 10 ms.
Setting range = 0 to 214748364 x 10 ms
The PT valueis specified and displayed in

0.1s Specify thetimein units |unitsof 0.1 s.

' of 0.1s. The ET valueisdisplayed in unitsof 0.1 s.

Setting range = 0 to 21474836 x 100 ms
The PT valueis specified and displayed in

s Specify thetimein units |unitsof 1s.

of 1s. The ET valueisdisplayed in unitsof 1 s.
Setting range = 0 to 2147483 x seconds

Program Example

TON
Timner
Start TOM
2 | (ms] O
1 a0 |PT ET

(1) When the variable of the normally open instruction turns ON, because the TON instruc-
tion istriggered, the elapsed time .ET increases in the specified time-based units.
e Thetimer measurement bit .TI turns ON.
e Thetimer output bit .Q turns OFF.

(2) When the elapsed time .ET increases to equal the preset time .PT, the elapsed time .ET
keeps the current value.
» Thetimer measurement bit .TI turns OFF.
e Thetimer output bit .Q turns ON and allows power to pass.

(3) When variable of the normally open instruction turns OFF , the elapsed time (.ET) resets
to 0.
* Thetimer measurement bit .TI turns OFF.
» Thetimer output bit .Q turns OFF.
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€ Timing Chart for TON Instruction Operation

IN ) .
I .
o I | .
—r—
A B c D E

Point A Thetimer turns ON and the timer measurement bit .T1 turns ON. The timer mea-
surement starts and the elapsed time .ET increases. The timer output bit .Q
remains OFF.

Point B When theegpsed time .ET equalsthe preset time .PT, thetimer output bit .Q turns ON.
Thevaue of the elgpsed time. ET remains the same asthe preset time .PT. Thetimer
measurement bit . T turns OFF.

Point C The timer turns OFF and the timer output bit .Q turns OFF. The elapsed time
ET resetsto 0.

Point D The timer turns ON and the timer measurement bit .TI turns ON. The timer mea-
surement starts and the elapsed time .ET increases.

Point E The timer turns OFF before the elapsed time .ET reaches the preset time .PT.

While the timer output bit .Q remains OFF, the elapsed time .ET resetsto 0.

Program Example

TOF

Tirner

Start
3 I
(4] 100

TOF
[mz]
PT ET

(1) When the variable for the NO instruction turns ON , because the TON instruction is trig-

gered, the elapsed time .ET resetsto 0.
* Thetimer measurement bit .TI turns OFF.
e Thetimer output bit .Q turns ON and allows power to pass.

(2) When the TOF instruction is triggered and the measurement start bit turns OFF, the

elapsed time .ET increases in the specified time-based units.
» Thetimer measurement bit .TI turns ON.
e Thetimer output bit .Q remains ON.

(3) When the elapsed time .ET increases to equal the preset time .PT, the elapsed time .ET

keeps the current value.
¢ Thetimer measurement bit .TI turns OFF.
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€ Timing Chart for TOF Instruction Operation

TI

Point A

Point B

Point C

Point D

Point E

Point F

—r— b

The timer turns ON. The timer measurement bit . Tl remains OFF. The timer out-
put bit .Q turns ON. The elapsed time .ET resetsto 0.

The timer turns OFF. The timer starts measurement (.T1 turns ON.) The timer
output bit remains ON.

The elapsed time .ET equals the preset time .PT. The timer output bit .Q turns
OFF. The timer stops measurement (.T1 turns OFF). The elapsed time .ET
remains equal to the setup time (ET = PT).

Thetimer turns ON. The timer measurement bit . TI remains OFF. The timer out-
put bit .Q remains ON. The elapsed time .ET resetsto 0.

The timer turns OFF. The timer starts measurement (.T1 turns ON.) The timer
output bit .Q remains ON.

Thetimer turns ON before the elapsed time .ET reaches the preset time .PT, and
the timer stops measurement (.TI turns OFF). The timer output bit .Q remains
ON and the elapsed time .ET resetsto 0.

€ Confirming Execution Results

(1) When avalue outside the setting range isinput, an error occurs and error code “6706” is
set in#L_CalcErrCode. To check details of the error, refer to #L_CalcErrCode. The
instruction is not executed when a value outside the setting range is input.
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B TP (Pulse Timer)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
HP
TP TP )
(Positive Transition Timer) {ms) @ Timer 2
PT ET

€ Explanation of the Pulse Timer (TP) Instruction

Timer variables used in TP instructions are structure variables. The following table lists the

internal structures.

Timer Variable

Timer Variable Variable Settings

Description

Variable Name. Tl Bit Variable

Turns ON when the timer begins.

Variable Name.Q Bit Variable

Turns ON upon completion of the timer.

Variable Name.PT  |Integer Variable

Preset Time (32 bits)

Variable Name.ET  |Integer Variable

Elapsed Time (32 bits)

Double-click the timer instruction to display the following dialog box. Enter the preset time

in this dialog box.

Enter the timer value and units.

ML

Walue |1 o ﬁg Ims j

oK () I

Cancel
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For time-based settings, double-click the timer ingtruction to display the setup didog box.

Time base Description PT value/ET value

The PT valueis specified and displayed in
units of ms.

The ET valueisdisplayed in units of ms.
Setting range = 0 to 2147483647 x 1 ms
The PT valueis set and displayed in units of
Specify thetimein units |10 ms.

Specify thetime in units
ms of ms.
0to 2147483647 x 1 ms

10ms of 10 ms. The ET valueisdisplayed in units of 10 ms.
Setting range = 0 to 214748364 x 10 ms
The PT valueis specified and displayed in

0.1s Specify thetimein units |unitsof 0.1 s.

' of 0.1s. The ET valueisdisplayed in unitsof 0.1 s.

Setting range = 0 to 21474836 x 100 ms
The PT valueis specified and displayed in

s Specify thetimein units |unitsof 1s.

of 1s. The ET valueisdisplayed in unitsof 1 s.
Setting range = 0 to 2147483 x seconds

Program example

Timner
Start TF
2 | fms) @
1 a0 |PT ET

(1) When the variable of the normally open instruction turns ON, the TP instruction is trig-
gered. When the TP instruction istriggered, it starts the timer measurement to detect pos-
itive transition, regardless of the condition of the instruction before the timer instruction.
The elapsed time .ET increases in the specified time-based units.

» Thetimer measurement bit .TI turns ON.
e Thetimer output bit .Q turns ON and allows power to pass.

(2) When the elapsed time .ET increases to equal the preset time .PT, the TP instruction turns OFF.
After the preset time elapses, the timer output bit .Q turns OFF regardless of the instruc-
tion conditions to the left of the TP instruction.

e When PT =< ET, .ET immediately resetsto O.

*  When the elapsed time .ET has become equal to the preset time .PT, the timer measure-
ment bit . Tl turns OFF.

« If the TPinstruction is disabled, the timer output bit .Q isturned OFF.

(3) When the variable of the normally open instruction turns OFF, if the elapsed time .ET has
reached the preset time .PT, the elapsed time .ET resetsto 0.

* Thetimer output bit .Q turns OFF.
» Otherwise, the timer continues measurement and the timer output bit .Q remains ON.
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€ Timing Chart for the TP Instruction

TI

N— PT —

Point A

Point B

Point C

Point D

Point E

Point F

N—PT
D E F

[@ TN Tops RN, PRI (R,

m -

The timer turns ON. The timer starts measurement (.TI turns ON). The timer
output bit .Q turns ON.

The elapsed time .ET equals the preset time .PT. The timer output bit .Q turns
OFF. The timer stops measurement (.T1 turns OFF). The elapsed time .ET
remains equal to the preset time (ET = PT).

The timer turns OFF. The elapsed time .ET resetsto 0.

The timer turns ON. The timer starts measurement (.TI turns ON). The timer
output bit .Q turns ON.

The timer turns OFF. The timer continues measurement (.T1 remains ON). The
timer output bit .Q remains ON.

The elapsed time .ET equals the preset time .PT. The timer output bit .Q turns
OFF. The timer stops measurement (.T1 turns OFF). Because the timer input bit
IN is OFF, the elapsed time .ET resetsto 0.

@ Confirming Execution Results

(1) When a value outside the setting range is input, an error occurs and error code “6706” is
set in#L_CalcErrCode. To check details of the error, refer to #L._CalcErrCode. The
instruction is not executed when a value outside the setting range is input.
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B TONA (Accumulated ON Delay Timer) and TOFA (Accumulated OFF

Delay Timer)
Symbols and Features
Ladder Instruction Name Ladder Symbol Feature Number of Steps
HP
TONA TOMA
(Accumulated ON Delay {ms) O Timer 2
Timer) R
[FT ET
Ladder Instruction Name Ladder Symbol Feature Number of Steps
HP
TOFA TOFA
(Accumulated OFF Delay {ms) O Timer 2
Timer) R
= ET

& Explanation of the Accumulated ON Delay Timer (TONA) and Accumulated
OFF Delay Timer (TOFA) Instructions

Timer variablesin TONA and TOFA instructions are structure variables. The following table
lists the internal structures.

Timer Variable

Timer Variable Variable Settings Description
Variable Name. Tl |Bit Variable Turns ON when the timer begins.
Variable Name.Q Bit Variable Turns ON upon completion of the timer.
Variable Name.R  [Bit Variable Resets the current timer. Clear (0).
Variable Name.PT  |Integer Variable |Preset Time (32 bits)
Variable Name.ET |Integer Variable |Elapsed Time (32 hits)

Double-click the timer instruction to display the following dialog box. Enter the preset time

in this dialog box.

Enter the timer value and units.

& TONA [ =]

o T

TI

=5

W |
R

PT T
—l it

Q

s

Walue  [100

oK () I

= e

Cancel |

0K (@) Cancel |
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For time-based settings, double-click the timer ingtruction to display the setup didog box.

Time base Description PT value/ET value

The PT valueis specified and displayed in
units of ms.

The ET valueisdisplayed in units of ms.
Setting range = 0 to 2147483647 x 1 ms
The PT valueis set and displayed in units of
Specify thetimein units |10 ms.

Specify thetime in units
ms of ms.
0to 2147483647 x 1 ms

10ms of 10 ms. The ET valueisdisplayed in units of 10 ms.
Setting range = 0 to 214748364 x 10 ms
The PT valueis specified and displayed in

0.1s Specify thetimein units |unitsof 0.1 s.

' of 0.1s. The ET valueisdisplayed in unitsof 0.1 s.

Setting range = 0 to 21474836 x 100 ms
The PT valueis specified and displayed in

s Specify thetimein units |unitsof 1s.

of 1s. The ET valueisdisplayed in unitsof 1 s.
Setting range = 0 to 2147483 x seconds

Program Example
TONA

Timner
Start TOMA
2 | fms) @
fl R
a0 |PT ET

(1) When the variable of the normally open instruction turns ON , because the TONA instruc-
tion istriggered, the elapsed time .ET increases in the specified time-based units.
* Thetimer measurement bit .TI turns ON.
* Thetimer output bit .Q turns OFF.

(2) When the elapsed time .ET increases to equal the preset time .PT, the elapsed time .ET
keeps the current value.
e Thetimer measurement bit .TI turns OFF.
e Thetimer output bit .Q turns ON and allows power to pass.

(3) When the TONA instruction turns OFF , the elapsed time .ET keeps the current value.
e Thetimer measurement bit .TI turns OFF.
e Thetimer output bit .Q turns OFF.

(4) The TONA instruction isamultiply instruction. The current valueis not reset unlessthe R
coil (reset) isturned ON.

GP-Pro EX Reference Manual 30-72



Explanations of Each Instruction

@ Timing Chart for the TONA Instruction

IN I
1 i
TI | —
i i
| L ' ! :
| I I ] I
| I | ] |
! ! ! | I
Q | ] 1 T T
I i | i 1 1 |
i | H i 1 p— | |
i i H i i i |
I i H i 1 i |
R ! ! | H H H 1
| ] 1 : :
i
I PTA ! 1 PTB ' o | E PTA |
o P A EE—
| 1 ] ! ! | I
A B C D E F G

PointsA and F The timer input bit IN turns ON and the timer measurement bit TI turns ON.
The timer starts and the elapsed time ET increases. The timer output bit Q
remains OFF.

PointsB and G Thetimer input bit IN turns OFF, and if the elgpsed time ET isless than the preset
time PT, thetimer output bit Q remains OFF. Theelgpsed time ET isin the keep Sate.

Point C Thetimer input bit IN turns ON and the timer measurement bit T1 turns ON.
The timer measurement starts again and the elapsed time ET is added to the
kept value. The timer output bit Q remains OFF.

Point D When the elapsed time ET reaches the preset time PT, the timer measurement
bit TI turns OFF.

The timer output bit Q turns ON.

Point E The timer input bit IN turns OFF and the timer output bit Q turns OFF. Reset

the elapsed time ET to zero using the reset bit (R).

& Operational Example of the TOFA Instruction

Tirner

Start TOFA
3 I [mz] 0O
3] R
a0 |PT ET

(1) When the timer turns OFF, because the TOFA instruction is triggered, the elapsed time
.ET increases in the specified time-based units.
* Thetimer measurement bit .TI turns ON.
* Thetimer output bit .Q turns OFF.

(2) When the elapsed time .ET increases to equal the preset time .PT, the elapsed time .ET
keeps the current value.
* Thetimer measurement bit .TI turns OFF.
e Thetimer output bit .Q turns ON and allows power to pass.

(3) When the TONA instruction turns OFF , the elapsed time .ET keeps the current value.
* Thetimer measurement bit .TI turns OFF.
» Thetimer output bit .Q turns OFF.
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Explanations of Each Instruction

€ Timing Chart for the TOFA Instruction
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When IN (input) turns ON, Q (output) turns ON.

When IN (input) is OFF, Tl (timer measurement) turns ON. When TI turns
ON, the timer measurement starts.

When IN (input) turns ON, the timer measurement pauses.

When IN (input) turns OFF, the paused timer measurement continues.

When the preset time (PT) value has increased to the point that PT equals ET,
TI (timer measurement) and Q (output) turn OFF.

Evenwhen IN (input) turns ON or OFF, Q (output) and T (timer measurement) do
not turn ON.

Turning ON R resetsthe timer. The timer isreset when an upward transitionis
detected.

When IN (input) turns ON, Q (output) turns ON.

When R (reset) turns ON, Q (output) and TI (timer measurement) are reset.
The ET timer valueis also reset and cleared to zero.

When IN (input) turns ON, Q (output) turns ON.

When IN (input) turns OFF, TI (timer measurement) turns ON. When TI turns
ON, the timer measurement starts.

When the timer setting (PT) value hasincreased so that PT equalsET, Tl (timer
measurement) and Q (output) turn OFF.

(1) If avalue out of the setting range is entered, an error occurs and error code “6706" issetin
#L_CalcErrCode. For details of the error, check the content of #L_CalcErrCode. The
instruction is not executed when a value out of the setting range is entered.
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30.5.5
B CTU and CTUP (Up Counter)

Explanations of Each Instruction

Symbols and Features

Counter Instruction

Ladder Instruction Name Ladder Symbol Feature Number of Steps
HP
CTU T
(Up Counter - Q Counter 2
level transition) R
P W
Ladder Instruction Name Ladder Symbol Feature Number of Steps
HP
CTUP CTUP
(Up Counter - Q Counter 2
positive transition) R
P o

€ Explanation of the CTU and CTUP Instructions

Counter variablesin CTU and CTUP instructions are structure variables. The following table

lists the internal structures.

Counter Variable

Counter Variable Variable Settings Description
Variable Name .R  |Bit Variable Resets the current value. Clear (0).

. . . Turns ON when the current value reaches
Variable Name .Q |Bit Variable the presat value.

Variable Name .UP |Bit Variable Counts up when the variable is ON.

. . . For Up/Down counters, turns ON when the
VarigbleName.QU | Bit Variable current value reaches the preset value.
Varizble Name .QD |Bit Variable For Up/Down counters, turns ON when the

current value reaches O or less.
Variable Name .PV |Integer Variable |Preset value
Variable Name .CV |Integer Variable |Current value

When executing CTU and CTUP instructions, if the counter reset bit variable .R is OFF and
the current value .CV isless than the preset value .PV, the current value .CV increases by 1.
When the current value .CV equals the preset value .PV, the counter output bit variable .Q
turns ON. When the counter reset bit variable .R is ON, the current value .CV resetsto 0. The
counter output bit variable .Q aso turns OFF.
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Explanations of Each Instruction

Program Example

CTuU

In the following example, if five operation errors are counted within one minute, an error is
displayed.

In the program example, the timer instruction is not shown. Only the one-minute timer start
trigger for timer start is shown.

To count operation errors, create a separate error input trigger.

AN START
]

Start Counter.R
l

ra

f
0]

Counter
Errarln CcTu
sl o
7] R
5 P |

Counter. ErrarOut
4 ! |
Nz

5 |-MAIN END
8

(1) When the normally open instruction of the one-minute timer turns ON, the OUT instruc-
tion assigned to counter .R (reset) turns ON.
When the operation error counter .R (reset) turns ON, the operation error counter .CV of
the CTU instruction is cleared to zero.

(2) When the positive transition normally open instruction in rung 3 turns ON, the operation
error counter .CV value (current value) increases by 1.

(3) When the operation error counter .CV value (current value) equals the .PV value (preset
value), the operation error counter .Q of the CTU instruction turns ON , and the OUT
instruction in rung 4 outputs the error detection message.

Program Example
CTUP

Counter
Errarln CTuP
3 - ]
7] R
5 P |

The difference between CTU and CTUP instructions is whether the .CV value increasesasa
level counter, or as a positive transition counter.

The difference in program creation is that the positive transition normally open instruction
located on rung 3 to detect operation errorsis anormally open instruction.

Thereis no difference in operation other than how the input is determined.
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Explanations of Each Instruction

B CTD and CTDP (Down Counters)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
HP
CTD CTD
(Down Counter - % Counter 2
level transition) R
PV OV
Ladder Instruction Name Ladder Symbol Feature Number of Steps
HP
CTDP CTDP
(Down Counter - - & Counter 2
positive transition) R
PV CV

€ Explanation of the CTD and CTDP Instructions

Counter variablesin CTD and CTDP instructions are structure variables. The following table

lists the internal structures.

Counter Variable

Counter Variable Variable Settings Description
Variable Name .R  |Bit Variable Resets the current value. Clear (0).

. . . Turns ON when the current value reaches
Variable Name .Q |Bit Variable the preset value.

Variable Name .UP |Bit Variable Counts up when the variable is ON.

. . . For Up/Down counters, turns ON when the
VariableName .QU - Bit Variable current value reaches the preset value.
Varizble Name .QD |Bit Variable For Up/Down counters, turns ON when the

current value reaches 0 or less.
Variable Name .PV |Integer Variable |Preset value
Variable Name .CV |Integer Variable |Current value

When the CDT and CDT instructions are ON, if the counter reset bit variable .R is OFF, the

current value .CV decreases by 1.

When the current value .CV isless than 0, the counter output bit .Q turns ON. When the
counter reset bit variable .R turns ON, the preset value .PV is copied to the current value vari-

able .CV. And, the counter output variable .Q turns OFF.
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Explanations of Each Instruction

Program Example

CTD

In the following example, if five operation errors are counted within one minute, an error is
displayed.

In the program example, the timer instruction is not shown. Only the one-minute timer start
trigger for timer start is shown.

To count operation errors, create a separate error input trigger.

AN START
]

Start Counter.R

2 |
fl
Counter

Errarln CTD
i | o
7] R

5 P |

Counter. ErrarOut

4 ! | O

1z

5 |-MAIN END
8

(2) When the normally open instruction of the one-minute timer turns ON, the OUT instruc-
tion assigned to counter .R (reset) turns ON.
When the operation error counter .R (reset) turns ON, the CDT instruction’s preset value
.PV is copied to the current value .CV. In the program example, 5 is copied to the current
value .CV.

(2) When the positive transition normally open instruction turns ON, the operation error
counter .CV value (current value) decreases by 1.

(3) When the value of the operation error counter .CV value (current value) is 0 or less, the
operation error counter .Q of the CDT instruction turns ON, and the OUT instruction in
rung 4 outputs the error detection message.

Program Example
CTDP

Counter
Errarln CTDP
3 - ]
7] R
5 P |

The difference between the CTD and CTDP instructions is whether they decrease the .CV
value based on the level or by detecting positive transition, as a counter instruction.

The difference in program creation is that the positive transition normally open instruction
located on rung 3 to detect operation errorsis anormally open instruction.

There is no difference in operation other than how the input is determined.
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Explanations of Each Instruction

B CTUD and CTUDP (Up/Down Counters)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
CTuUD
(Up/Down Counter - Counter
level transition)
Ladder Instruction Name Ladder Symbol Feature Number of Steps
HP
CTUDP
CTUDP o
(Up/Down counter - up ol Counter
positive transition)
ot on
P Y

@ Explanation of the CTUD and CTUDP Instructions

Counter variablesin CTUD and CTUDP instructions are structure variables. The following

table liststhe internal structures.

Counter Variable

Counter Variable Variable Settings Description
Variable Name.R  [Bit Variable Resets the current value. Clear (0).

. . . Turns ON when the current value reaches
Variable Name .Q |Bit Variable the presat value.

Variable Name .UP |Bit Variable Counts up when the variable is ON.

. . . For Up/Down counters, turns ON when the
VariableName .QU | Bit Variable current value reaches the preset value.
Varizble Name .QD |Bit Variable For Up/Down counters, turns ON when the

current value reaches O or less.
Variable Name .PV |Integer Variable |Preset value
Variable Name .CV |Integer Variable |Current value

When the .UP bit of CTUD and CTUDP instructionsis ON, they operate the sameas CTU
instructions. When the .UP bit is OFF, CTUD and CTUDP instructions operate the same as
CTD instructions.

When .UPisON (counts up) and if .CV (current value) is larger than .PV (preset value), .Q
turns ON when the current value reaches the preset value and .QU turns ON.

When .UP is OFF (counts down) is OFF and .CV (current value) is 0 or less, then .Q turns
ON when the current value reaches the preset value and .QD turns ON.
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Explanations of Each Instruction

Program Example

CTUD

In the following example, if five operation errors are counted within one minute, an error is
displayed.

In the program example, the timer instruction is not shown. Only the one-minute timer start
trigger for timer start is shown.

To count operation errors, create a separate error input trigger.

1AM START
W]
Start Counter.R
2 |
fl
Counter
Errarln CTuD
i | o
7] UFau
5|R ap
P |
Counter. ErrarOut
s | O
Nz
5 |-HalN END
8]

(L)When the normally open instruction of the one-minute timer turns ON, the OUT instruc-
tion assigned to counter .R (reset) turns ON.

When the operation error counter .R (reset) turns ON, if .UPisON, the CTU instructionis
executed, and .CV (current value) is cleared to zero. If .UPis OFF, the CTD instructionis
executed, and .PV (preset value) is copied to .CV (current value).

(2) When the positive transition normally open instruction in rung 3 turns ON, and if .UPis
ON, the .CV vaueincreases by 1. If .UPis OFF, the .CV value (current value) decreases
by 1.

(3) When .UP (enables up count while ON) is ON and the .CV value (current value) of the
operation error counter becomes equal to the .PV value (preset value), .Q (turns ON when
the current value reaches the preset value) and .QU (turns ON when the current value
reaches the preset value while the Up/Down counter is used) turn ON. When .UP (enables
up count while ON) is OFF and the .CV value (current value) becomes 0 or less, .Q (turns
ON when the current value reaches the preset value) and .QD (turns ON when the current
value reaches 0 or less while the Up/Down counter is used) turn ON.

(4) The operation error counter .Q of the CTUD instruction (turns ON when the current value
reaches the preset value) turns ON and the OUT instruction outputs the error detection

message.
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Explanations of Each Instruction

Program Example
CTUDP

Counter

Errarln CTUDP
3 - 5}
7] up au

The difference between CTUD and CTUDP instructions is whether the .CV value increases
or decreases as alevel counter, or as a positive transition counter. The difference in program
creation isthat an positive transition normally open instruction located on rung 3 to detect
operation errorsisanormally open instruction. Thereis no differencein operation other than
how the input is determined.
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Explanations of Each Instruction

30.5.6 R/W Instruction

S

B JRD and JRDP (Time Read)

Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
JRD JRD
(Time Read - Read 2
level transition) D1
Ladder Instruction Name Ladder Symbol Feature Number of Steps
JRDP JRDP
(Time Read - Read 2
positive transition) D1

€ Explanation of the JRD and JRDP Instructions

Time variablesin JRD and JRDP instructions are structure variables. The following table
lists the internal structures.

Time Variable

Time Variable

Variable Settings

Description

Variable Name.HR  |Integer Variable

Hours areinput in BCD.

Variable Name.MIN |Integer Variable

Minutes are input in BCD.

Variable Name.SEC |Integer Variable

Seconds are input in BCD.

When JRD and JRDP instructions receive power, the current time is stored in the variable in
D1. The stored time variable can be extracted into hours, minutes and seconds by specifying
the structure element. When thetime 12:10:45 is stored in the time variable D1, the .HR time

is12, the .MIN timeis 10, and the .SEC time is 45.
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Explanations of Each Instruction

@ Confirming Execution Results

(1) When avalue outside the setting range isinput, an error occurs and error code “6706” is
set in#L_CalcErrCode. To check details of the error, refer to #L._CalcErrCode.
(2)#L_Caczero turns ON when the value of the readout result D1 is 00 (h):00 (min):00 (s).

Program Example

JRD
Stores the current time in the time variable.

AN START
]

Settings JRD

2|1l

m D1f Timel ata

3 f-MAIN END
[E]

(1) When the positive transition instruction turns ON, a JRD instruction will execute. When
the JRD instruction is executed, the current timeis stored in D1.

Program Example
JRDP

AN START
]

Settings JRDP
2 |
m D1f Timel ata

3 f-MAIN END
[E]

(1) When the normally open instruction turns ON, the JRDP instruction will execute. When
the JRDP instruction is executed, the current timeis stored in D1.
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B JSET and JSETP (Time Set)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
JSET JSET
(Time Set - Settings 6
level transition) 1 D
Ladder Instruction Name Ladder Symbol Feature Number of Steps
JSETP JEETP
(Time Set - Settings 6
positive transition) 1 D

€ Explanation of the JSET and JSETP Instructions
Time variables used in JSET and JSETP instructions are structure variables. The following
table lists the internal structures.

Time Variable

Time Variable Variable Settings Description
Variable NameHR  |Integer Variable |Hoursareinputin BCD.
Variable Name.MIN |Integer Variable |Minutesareinputin BCD.
Variable Name.SEC |Integer Variable |Secondsareinputin BCD.

When JSET and JSETP instructions receive power, the specified time is stored in the time
variable. To set the time, use JSET and JSETP instructions. The time variable in D1 can be

extracted into hours, minutes, and seconds by specifying structure elements.
When the current time 12:10: 45 is stored in the time variable in D1, the time variables .HR,

.MIN, and .SEC are set to 12, 10, and 45 respectively.

& Time Set Dialog Box
Double-click JSET and JSETP instructions to display a dialog box for setting the time.

&= ISET

Hours Minutes Seconds

po ={# : 7 ={# : 9 {4

oK@ | cance |

In the above dialog box, specify the desired time in hours, minutes and seconds.

Setting Range
Hour 0-23
Minute 0-59
Second 0-59
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Explanations of Each Instruction

@ Confirming Execution Results

(1) When avalue outside the setting range isinput, an error occurs and error code “6706” is
set in#L_CalcErrCode. To check details of the error, refer to #L._CalcErrCode.
(2)#L_Caczero turns ON when the value of the readout result D1 is 00 (h):00 (min):00 (s).

Program Example

JSET
Stores the defined time in the time variable.

1HAIN START
]

Settings JSET

2|1l

m 17:30:00 |51 D1 TimeData

3 f-MAIN END
]

(1) When the positive transition instruction turns ON, the JSET instruction will execute.
When the JSET instruction executes, the defined time 17:30:01 is stored in the time vari-
ablein D1.

Program Example
JSETP

AN START
]

Settings JSETP
2 |
m 17:30:00 |51 D1 TimeData

3 f-MAIN END
]

(2) When the normally open instruction turns ON, the JSETP instruction will execute. When
the JSETP instruction executed, the defined time 17:30:00 is stored in the time variablein
D1.
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B NRD and NRDP (Date Read)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
NRD MRD
(Date Read - = Read 2
level transition) 01
Ladder Instruction Name Ladder Symbol Feature Number of Steps
NRDP [ NRDP
(Date Read - . Read 2
positive transition) D1

€ Explanation of the NRD and NRDP Instructions

The date variables used in the NRD and NRDP instructions are structure variables. The fol-
lowing table lists the internal structures.

Date Variable

Date Variable

Variable Settings

Description

Variable Name .YR |Integer Variable |Theyear isinputin BCD.
Variable Name .MO |Integer Variable |The monthisinputin BCD.
Variable Name DAY |Integer Variable |Theday isinputin BCD.

When the NRD and NRDP instructions receive power, the current date is stored in D1. The
stored date variable can be extracted into year, month and day by specifying structure ele-
ments. When a date 10 (month) 20 (day), 2005 is stored in the date variable D1, the .HR date
is 05, the .MO date is 10, and the .DAY dateis 20.
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Explanations of Each Instruction

@ Confirming Execution Results

(1) When avalue outside the setting range isinput, an error occurs and error code “6706” is
set in#L_CalcErrCode. To check details of the error, refer to #L._CalcErrCode.

Program Example

NRD
Stores the current date in the date variable.

1HAIN START
]

Settings MRD

2|1

m 01| DateDrata

3 MAIN END
[E]

(1) When the positive transition instruction turns ON, the NRD instruction is executed. When
the NRD instruction is executed, the current date is stored in the date variable in D1.

Program Example
NRDP

AN START
]

Settings MRDP
|
m 01| DateDrata

3 MAIN END
[E]

(1) When the normally open instruction turns ON, the NRDP instruction will be executed.
When the NRDP instruction is executed, the current date is stored in the date variable in
D1.
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B NSET and NSETP (Date Set)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
NSET NSET
(Date Set - Settings 5
level transition) 1 D
Ladder Instruction Name Ladder Symbol Feature Number of Steps
NSETP [ NSETP
(Date Set - - Settings 5
positive transition) s D

€ Explanation of the NSET and NSETP Instructions
The date variables used in the NSET and NSETP instructions are structure variables. The fol-
lowing table lists the internal structures.

Date Variable

Date Variable Variable Settings Description
Variable Name .YR |Integer Variable |Theyear isinputin BCD.
Variable Name .MO |Integer Variable |The monthisinputin BCD.
Variable Name .DAY |Integer Variable |Theday isinputin BCD.

When the NSET and NSETP instructions receive power, the specified dateis stored in the
datevariable. To set the date, use NSET and NSETP instructions. The date variablein D1 can
be extracted into hours, minutes, and seconds by specifying structure elements.

When the date specified with the JSET instruction, October 20, 2005, is stored in the date
variablein D1, the date variables .YR, .MO, and .DAY are set to 05, 10, and 20 respectively.

@ Date Set Dialog Box
Double-click the NSET and NSETP instructions to display the dialog box for setting the date.

" NGET

Year tanth Day

B =g/ [0 ==/ b0 =&

oK@ | Cancel |

In the above dialog box, enter the desired date in years, months and days.

Setting Range
Year 0-99
Month  1-12

Day 1 - 31 (The range depends on the month. Leap years can be specified.
Example: February 2008 has 29 days.)
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Explanations of Each Instruction

@ Confirming Execution Results

(1) When avalue outside the setting range isinput, an error occurs and error code “6706” is
set in#L_CalcErrCode. To check details of the error, refer to #L._CalcErrCode.

Program Example

NSET
Stores the setup date in the date variable.

1HAIN START
]

Settings MSET

2|1

fl 05/10/20{51  D1| DateData)

3 MAIN END
£l

(2) When the positive transition instruction turns ON, the NSET instruction will be executed.
When the NSET instruction is executed, the date 10 (month) 20 (day), 2005 specified in
the dialog box is stored in the date variablein D 1.

Program Example
NSETP

AN START
]

Settings MSETP
2| |
m 0510/20(51  D1| DateDatal

3 MAIN END
£l

(2) When the normally open instruction turns ON, the NSETP instruction will be executed.
When the NSETP instruction is executed, the date 10 (month) 20 (day), 2005 specified in
the dialog box is stored in the date variablein D 1.
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Explanations of Each Instruction

30.5.7  Operation (Arithmetic)

B ADD and ADDP (Add)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
ADD
ADD | i
(Add - 51 o1 Operation 4t013
level transition)
52
Ladder Instruction Name Ladder Symbol Feature Number of Steps
ADDP |
ADDP -
(Add - 1 D Operation 41013
positive transition)
=2

@ Operand Settings

The following table lists the specifiable contents of operands (S1, S2, and D1) for the ADD

and ADDP instructions.

The actual number of stepsin the ADD and ADDP instructions depends on how operand val-
ues are specified. The following describes how to calculate the number of steps.
Number of stepsin operand S1 + Number of steps in operand S2 + Number of stepsin oper-

and D1 + 1 = Total number of stepsin oneinstruction

e.g. Converting the number of stepsin ADD and ADDP instructions
(For the number of stepsin an operand, refer to the operand settings on the next page.)

[ata_1

Data_2[0]

ADD

52

51 01| Resullndirect]

{Datal=1Step} +{Data2[0] = 2 Steps} + { Result [indirect specification] = 3 Steps} +

{1 Step} = 7 Steps.

Thelast 1 step isincluded in the total number of stepsin the instruction. Be sure to add 1

step.
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Explanations of Each Instruction

@ Operand Settings

The following table lists the configurable conditions for Operands (S1) and (S2) in the ADD
and ADDP instructions.

o L e et Possible: O
Name Type Condition . theStOeBZrand T
External Bit — — X
Device ecify by words onl
Address Word (Eipamplé: PL.C1IDO000) 1 ©
Bit — — x
Internal Specify by words only
Address Word (Example: [#INTER- 1 @)
NAL]LS0000)
Bit — — x
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified
Specify integer variable
[constant] or 5 o
Specify integer variable B/W
Integer [constant]
. i Specify integer variable
(including 10) :
[variable] or 3 o
Specify integer variable B/W
[variable]
Specify integer variable
[constant/variabl €] 4 @)
Variable .B/W [constant/variabl €]
Format — 1 O
Specify float variable 5 o
Float [constant]
Specify float variable 3 o
[variable]
_ 1 19)
Specify real variable 5 o
Redl [constant]
Specify real variable 3 o
[variable]
Timer .PT/.ET only 2 O
Counter PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 @)
Time .HR/ .MIN/ .SEC only 2 @)
PID KP/.TR/.TD/.PA/.BA/.ST 5 o
only
Continued
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Explanations of Each Instruction

Number of g
Name Type Condition ~ Steps Ngfgg'sbslﬁ;g o
in the Operand
X_ — — X
Y_ — — X
M_ — — X
| — 1 O
Q_ — 1 )
Modifiers are not specified 1 O
D_ D_sxxx B/W [constant] 2 @)
Address D_#xx B/W [address] 3 @)
Format F_ — 1 @)
R_ — 1 O
T PT/.ET only 2 [e)
C_ PV /.CV only 2 O
N_ .YR/.MO/.DAY only 2 O
J HR/.MIN/.SEC only 2 [e)
u_ KP/ TR/ TD/.PA/ BA/.ST 5 o
only
+1.175494351e - 38 to
Float + 3.402823466¢ + 38 1 O
Constant +2.2250738585072014e-308
Red to 2 @)
+ 1.7976931348623158e+308
Integer -2147483648 t0 2147483647 1 O

@ Operand Settings
The following table lists the configurable conditions for Operand (D1) in the ADD and

ADDP instructions.

Number of .
Name Type Condition Steps Ngt0 Igglsbsl?blg x
in the Operand '
External Bit — — X
Device Specify by words only
Address Word (Exampie: [PLC1]D0000) 1 ©
Bit — — X
Internal Specify by words only
Address Word (Example: [#INTER- 1 O
NAL]LS0000)
Bit — — X
Symbol Word — 1 O
Continued
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Name

Type

Condition

Number of
Steps
in the Operand

Possible: O
Not Possible: x

Variable
Format

Bit

Specify abit

X

Specify bit array ([constant])

X

Specify bit array ([variable])

X

I nteger
(only output)

Arrays and modifiers are not
specified

1

O

Specify integer variable
[constant] or
Specify integer variable B/W
[constant]

Specify integer variable
[variable] or
Specify integer variable B/W
[variable]

Specify integer variable
[constant/variable]
.B/W [constant/variabl €]

Float

Specify float variable [constant]

Specify float variable [variable]

Specify real variable
[constant]

N | W N

Specify real variable
[variable]

PTL.ET only

.PV/.CV only

YR/ .MO/ .DAY only

.HR/ .MIN/ .SEC only

KP/.TR/.TD/.PA/.BA/.ST
only

N INNINN W

O |O|0|0|0] O | O |O|0|0|0| ©

Address
Format

Modifiers are not specified

D_sxxx B/W [constant]

D_x#xx B/W [address]

.PT / .ET only

O|—|I:U|'r|

PV /.CV only

YR/ MO/ DAY only

ol Z2

HR/ MIN/.SEC only

c

KP/ TR/ TD/.PA/ BA/.ST
only

NN N N N R | w| N R -

O |O|O|O|O|O|O|0|O|0O|0O| x| x| x| x

Constant

X
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Explanations of Each Instruction

@ Explanation of the ADD and ADDP Instructions
The ADD and ADDP instructions are add instructions. When an ADD instruction is exe-
cuted, Sl isadded to S2 and the result is stored in D1.
The ADD and ADDP instructions always pass power. When using ADD and ADDP instruc-
tions, if variables specified in operands S1, S2, and D1 are not the same type, an error will
occur. Specify the same variable type in operands S1, S2, and D1.
Refer to the following for specifying a constant.

When operand D1 is an integer variable

ADD

10|51 D1|OUT! Operand S2  Integer constant 20

‘ Operand S1  Integer constant 10
Operand D1 Integer variable OUT1

20 |52

When operand D1 is an integer variable and you want to input hexadecimal values in
operands S1 and S2.
When 0x (zero and lower case “X”) isinput, the following values are interpreted as hexadeci-

mal values.
[ ADD
Operand S1 Integer constant OxFF
OFF |51 DI QUT2 Operand S2 Integer constant OxFE
- Operand D1 Integer variable OUT2
<FE |52

When operand D1 is a float variable
When Of (zero and lower case “f”) isinput, the following values become float values.

ADD
Operand S1 Float constant  0.11
0f011 |51 D1|OUTS Operand S2 Float constant  0.12
o012 | Operand D1 Float variable OUT3

When operand D1 is a real variable
When Or (zero and lower case “r”) is input, the following values become real values.

ADD
Operand S1 Rea constant  0.11
0011181 D1joUT4 Operand S2 Real constant  0.12
Operand D1  Red constant OUT4

012 |52
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When adding the specified array data (integer variable array) Specify the array using data[0]
or data[N] (N indicates an integer variable).

When all operands S1, S2, and D1 specify the entire array, an error will occur even if the
specified variables are the same type.

0D Datal Arraysize= 5
Data2 Arraysize= 5
Data 1 |51 D1|Resul Result Array size= 5
Data.2 |52 The operand specification in the |eft diagram

resultsin an error.

ADD Datal[0] Arraysize=5

E— Data2[0] Arraysize=5

Data_'l [D] 51 01 Hesult[n] Re&]lt[n] Al’l’ay S|ZG - 5
Data_2[0] |52 Arithmetic operations are performed only on

individually specified arrays.

€ Confirming Execution Results

(1) If an overflow occurs after the execution of the instruction, the system variable (bit)
#L._CalcCarry turns ON.

(2) If you use any numeric value that cannot be expressed in operands S1 and S2 (infinite or
non-numeric value), the instruction will not be executed.
Aserror indication, error code “6706" isset in #L_CalcErrCode.
The output result D1 maintains the value from the last successfully executed instruction.

(3)#L_Error turns ON and an error code (6706) is generated in #L_CalcErrCode.

(4) When the result of the execution is O, the system variable #L_CalcZero turns ON.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of
the last processed instruction will be stored in the system variables.
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Program Example

ADD
Adds one constant to another and stores the result in the integer variable.

1HAIN START
]

Start ADD

2|1l

m 25151 D1| Result

3 MAIN END
L]

(1) When the positive transition instruction in the operation turns ON, the ADD instruction
will be executed. When the ADD instruction is executed, the result value of 40, obtained
from 25 +15 = 40, isstored in D1.

When the operation isanormally open instruction, aslong asthe variableis ON, the ADD
instruction is aways executed.

Program Example
ADDP

AN START
]

Start ADDP
|

ra

I
m 25151 D1| Result

3 MAIN END
L]

(2) When the normally open instruction turns ON, the ADDP instruction will be executed.
When the ADDP instruction is executed, the result value of 40, obtained from 25 +15 =
40, isstored in D1.

Even when the operation is a normally open instruction, only when the upward transition
is detected, will the ADDP instruction execute.

Therefore, even when the variable of the normally open instruction is always ON, the
ADDP instruction is executed only for one scan.
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B SUB and SUBP (Subtract)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
SUE
SUB
(Subtract - 51 D1 Operation 4t013
level transition)
=2
Ladder Instruction Name Ladder Symbol Feature Number of Steps
ENER
SUBP -
(Subtract - 51 D1 Operation 4t013
positive transition)
152

@ Operand Settings
The following table lists the specifiable contents of the (S1, S2, and D1) operands for the
SUB and SUBP instructions.
The actual number of stepsin the SUB and SUBP instructions depends on the specified oper-
and. The following describes how to calculate the number of steps.
Number of stepsin operand S1 + Number of stepsin operand S2 + Number of stepsin oper-
and D1 + 1 = Total number of stepsin oneinstruction

e.g. Converting the number of stepsin SUB and SUBP instructions
(For the number of stepsin an operand, refer to the operand settings on the next page.)

SUB

Data_1 |51 01 Resul]lndirect]

Data_2[0] |52

{Datal = 1 Step} +{Data2[0] = 2 Steps} + {Result [indirect specification] = 3 Steps}
+{1Step} =7 Steps.
Thelast 1 step isthe number of stepsin an instruction. Be sure to add 1 step.
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@ Operand Settings

The following table lists the configurable conditions for Operands (S1) and (S2) in the SUB
and SUBP instructions.

o L e et Possible: O
Name Type Condition . theStOeBZrand T
External Bit — — X
Device ecify by words onl
Address Word (Eipamplé: PL.C1IDO000) 1 ©
Bit — — x
Internal Specify by words only
Address Word (Example: [#INTER- 1 @)
NAL]LS0000)
Bit — — x
Symbol Word — 1 O
Specify ahit — X
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified
Specify integer variable
[constant] or 5 o
Specify integer variable B/W
Integer [constant]
. i Specify integer variable
(including 10) :
[variable] or 3 o
Specify integer variable B/W
[variable]
Specify integer variable
Variable [constant/variabl €] 4 @)
Format .B/W [constant/variabl €]
_ 1 19)
Specify float variable 5 o
Float [constant]
Specify float variable 3 o
[variable]
_ 1 9)
Real Specify red variable [constant] 2 @)
Specify red variable [variable] 3 [e)
Timer .PT/.ET only 2 @)
Counter .PV/.CV only 2 e
Date YR/ MO/ .DAY only 2 o)
Time .HR/ .MIN/ .SEC only 2 O
PID KP/ TR/ TD/.PA/BA/.ST > o
only
Continued
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Number of g
Name Type Condition ~ Steps Ngfgg'sbslﬁ;g o
in the Operand
X_ — — X
Y_ — — X
M_ — — X
| — 1 O
Q_ — 1 )
Modifiers are not specified 1 O
D_ D_sxxx B/W [constant] 2 @)
Address D_#xx B/W [address] 3 @)
Format F_ — 1 @)
R_ — 1 O
T PT/.ET only 2 [e)
C_ PV /.CV only 2 O
N_ .YR/.MO/.DAY only 2 O
J HR/.MIN/.SEC only 2 [e)
u_ KP/ TR/ TD/.PA/ BA/.ST 5 o
only
+1.175494351e - 38 to
Float + 3.402823466¢ + 38 1 O
Constant +2.2250738585072014e-308
Red to 2 @)
+ 1.7976931348623158e+308
Integer -2147483648 t0 2147483647 1 O

@ Operand Settings
Thefollowing table lists the configurable conditions for Operand (D1) inthe SUB and SUBP

instructions.
Number of .
Name Type Condition Steps Ngt0 Igglsbsl?blg x
in the Operand '
External Bit — — X
Device Specify by words only
Address Word (Exampie: [PLC1]D0000) 1 ©
Bit — — »
Internal Specify by words only
Address Word (Example: [#INTER- 1 O
NAL]LS0000)
Bit — — »
Symbol Word — 1 O
Continued
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Name

Type

Condition

Number of
Steps
in the Operand

Possible: O
Not Possible: x

Variable
Format

Bit

Specify abit

X

Specify bit array ([constant])

X

Specify bit array ([variable])

X

I nteger
(output only)

Arrays and modifiers are not
specified

1

O

Specify integer variable
[constant] or
Specify integer variable B/W
[constant]

Specify integer variable
[variable] or
Specify integer variable B/W
[variable]

Specify integer variable
[constant/variable]
.B/W [constant/variabl €]

Float

=

Specify float variable
[constant]

N

Specify float variable
[variable]

Specify red variable [congtant]

Specify red variable [variable]

PTLET only

PV/.CV only

YR/ .MO/ .DAY only

.HR/ .MIN/ .SEC only

KP/.TR/.TD/.PA/.BA/.ST
only

N INNNDNWNEF W

O |O|0|0|0|0|0|0] O | © |0 ©

Address
Format

Modifiers are not specified

D_sxx: B/W [constant]

D_x#xx B/W [address]

.PT / .ET only

O|—|I:U|'r|

PV /.CV only

YR/ .MO/ DAY only

ol Z2

HR/ MIN7/.SEC only

c

KP/ TR/ TD/.PA/ BA/.ST
only

NN N N N R | | N R -

O |O|O|O|O|O|O|0|O|O|0O| x| x| x| x

Constant

X
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@ Explanation of the SUB and SUBP Instructions
The SUB and SUBP instructions are subtraction instructions. When a SUB instruction is exe-
cuted, Sl is subtracted from S2 and the result is stored in D1.
The SUB and SUBP instructions always pass power. When using SUB and SUBP instruc-
tions, if the types of variables specified in operands S1, S2, and D1 are not the same, an error
will occur. Specify the same variable type for operands S1, S2, and D1.
Refer to the following for specifying a constant.

When operand D1 is an integer variable

o ‘ Operand S1  Integer constant 10

10|51 D1 oUTI Operand S2 Integer constant 20

Operand D1 Integer constant OUT1
20 =52

When operand D1 is an integer variable and you want to input hexadecimal values in
operands S1 and S2.
When 0x (zero and lower case “X”) isinput, the following values are interpreted as hexadeci-

mal values.
[ sue
Operand S1 Integer constant OxFF
OxFF |1 DI| OUT2 Operand S2 Integer constant OXFE
- Operand D1 Integer variable OUT2
<FE |52

When operand D1 is a float variable
When Of (zero and lower case “f”) isinput, the following values become float values.

o Operand S1 Float constant 0.11

0f0.11 |31 D1|OUTS Operand S2 Float constant  0.12

oo Operand D1  Float variable OUT3
. 52

When operand D1 is a real variable
When Or (zero and lower case “r”) is input, the following values become real values.

o Operand S1 Real constant  0.11
0011 [s1 D1 OUT4 Operand S2 Real constant  0.12
Operand D1  Red variable OUT4

012 |52
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When subtracting specified array data (integer variable array) Specify the array using data
[Q] or data[N] (N indicates an integer variable).

When all operands S1, S2, and D1 specify the entire array, an error will occur even if the
specified variables are the same type.

sUE Datal Arraysize=5

Data2 Arraysize= 5

Data_l (ST D1f Result Result Array size= 5
Data 2 |52 The operand specification in the left diagram

resultsin an error.

5LB Datal]0] Arraysize= 5

Data2[0] Arraysize= 5

Data 1007 151 [} Result[n] ReSUIt[n] Al’ray sze= 5
Data2(0] |52 Arithmetic operations are performed only on

individually specified arrays.

€ Confirming Execution Results

(1) If an overflow occurs after the execution of the instruction, the system variable (bit)
#L._CalcCarry turns ON.

(2) If you use any numeric value that cannot be expressed in operands S1 and S2 (infinite or
non-numeric value), the instruction will not be executed.
As error indication, error code “6706" isset in #L_CalcErrCode.
The output result D1 maintains the value from the last successfully executed instruction.

(3)#L_Error turns ON and an error code (6706) is generated in #L_CalcErrCode.

(4) When the result of the execution is O, the system variable #L_CalcZero turns ON.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed instruction will be stored in the system variables.
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Program Example

SUB
Subtracts one constant from another and stores the result in the integer variable.

1HAIN START
]

Start SUB

2|1l

m 25151 D1| Result

3 MAIN END
L]

(1) When the positive transition instruction turns ON, the SUB instruction will be executed.
When the SUB instruction is executed, the result value of 10, obtained from 25 - 15 =10,
isstored in D1.

When using anormally open instruction, as long asthe variable is ON, the SUB instruc-
tion is always executed.

Program Example
SUBP

AN START
]

Start SUBP
2 |

m 25151 D1| Result

3 MAIN END
L]

(2) When the normally open instruction turns ON, the SUBP instruction will be executed.
When the SUBP instruction is executed, the result value of 10, obtained from 25 - 15 =
10, isstored in D1.

Even when using anormally open instruction, only the upward transition is detected, and
the SUBP instruction is executed.

Therefore, even when the normally open instruction is always ON, the SUBP instruction
is executed only for one scan.
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B MUL and MULP (Multiplication)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
hALIL
MUL | I
(Multiplication - 51 M Operation 41013
level transition)
=2
Ladder Instruction Name Ladder Symbol Feature Number of Steps
ML
MULP I
(Multiplication - 51 M Operation 41013
positive transition)
=2

@ Operand Settings
The following table lists the specifiable contents of the (S1, S2, and D1) operands for the
MUL and MULP instructions.
The actual number of stepsin the MUL and MULP instructions depends on the specified
operands. The following describes how to calculate the number of steps.
Number of stepsin operand S1 + Number of stepsin operand S2 + Number of stepsin oper-
and D1 + 1 = Total number of stepsin oneinstruction

e.g. Converting the number of stepsin MUL and MULP instructions
(For the number of stepsin an operand, refer to the operand settings on the next page.)

MUL

Data 1 |51 D1| Result{indirect]

Data_2[0] |52

{Datal = 1 step} +{Data2[0] = 2 steps} + { Result [indirect specification] = 3 steps} +

{1step} =7 steps.
Thelast 1 step isthe number of stepsin the instruction. Be sureto add 1 step.
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@ Operand Settings

The following table lists the configurable conditions for Operands (S1) and (S2) in the MUL
and MULP instructions.

o L e et Possible: O
Name Type Condition . theStOeBZrand T
External Bit — — X
Device ecify by words onl
Address Word (Eipamplé: PL.C1IDO000) 1 ©
Bit — — x
Internal Specify by words only
Address Word (Example: [#INTER- 1 @)
NAL]LS0000)
Bit — — x
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified
Specify integer variable
[constant] or 5 o
Specify integer variable B/W
Integer . [c_onstant] :
(including 10) Specify integer variable
[variable] or 3 o
Specify integer variable B/W
[variable]
. Specify integer variable
\I/:?Jr:;b;te [constant/variabl €] 4 @)
.B/W [constant/variable]
_ 1 9)
Specify float variable
Float [constan] 2 ®)
Specify float variable [variable] 3 O
_ 1 19)
Real Specify rea variable [constant] 2 @)
Specify redl variable [variable] 3 ®)
Timer .PT/.ET only 2 @)
Counter .PV/.CV only 2 [e)
Date YR/ .MO/ .DAY only 2 [®)
Time .HR/ .MIN/ .SEC only 2 O
PID KP/TR/.TD/.PA/.BA/.ST > o
only
Continued
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Number of g
Name Type Condition ~ Steps Ngfgg'sbslﬁ;g o
in the Operand
X_ — — X
Y_ — — X
M_ — — X
| — 1 O
Q_ — 1 )
Modifiers are not specified 1 O
D_ D_sxxx B/W [constant] 2 @)
Address D_#xx B/W [address] 3 @)
Format F_ — 1 @)
R_ — 1 O
T PT/.ET only 2 [e)
C_ PV /.CV only 2 O
N_ .YR/.MO/.DAY only 2 O
J HR/.MIN/.SEC only 2 [e)
u_ KP/ TR/ TD/.PA/ BA/.ST 5 o
only
+1.175494351e - 38 to
Float + 3.402823466e + 38 1 O
Constant +2.2250738585072014e-308
Red to 2 @)
+ 1.7976931348623158e+308
Integer -2147483648 t0 2147483647 1 O

@ Operand Settings
The following table lists the configurable conditions for Operand (D1) in the MUL and

MULP instructions.

Number of .
Name Type Condition Steps Ngt0 Igglsbsl?blg x
in the Operand '
External Bit — — X
Device Specify by words only
Address Word (Exampie: [PLC1]D0000) 1 ©
Bit — — X
Internal Specify by words only
Address Word (Example: [#INTER- 1 O
NAL]LS0000)
Bit — — X
Symbol Word — 1 O
Continued
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" AL e et Possible: O
Name Type Condition . theStgg:rand e
Specify abit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) — x
Arrays and modifiers are not 1 o
specified
Specify integer variable
[constant] or 5 o
Specify integer variable B/W
Integer : [(_:onstant] :
(output only) Specify m_teger variable
[variable] or 3 o
Specify integer variable B/W
[variable]
. Specify integer variable
\I/%r:;b;te [constant/variabl €] 4 ®)
.B/W [constant/variabl €]
I 1 O
Specify float variable
Hoat [constant] 2 @)
Specify float variable [variable] 3 @)
_ 1 19)
Redl Specify red variable [congtant] 2 [e)
Specify red variable [variable] 3 e
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 O
Date YR/ .MO/ .DAY only 2 @)
Time .HR/ .MIN/ .SEC only 2 @)
PID KP/.TR/.TD/.PA/.BA/.ST 5 o
only
X_ — — X
Y_ — — X
M_ — — X
I — — X
Q_ — 1 )
Modifiers are not specified 1 O
D_ D_#x+x B/W [constant] 2 O
Address D_sxxx B/W [address] 3 @)
Format F_ — 1 @)
R_ — 1 O
T PT/.ET only 2 @)
C_ PV /.CV only 2 O
N_ .YR/.MO/ .DAY only 2 [9)
J .HR/.MIN/ .SEC only 2 @)
U KP/ TR/ TD/.PA/ BA/.ST > o
- only
Constant — — — X
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@ Explanation of the MUL and MULP Instructions
The MUL and MUL P instructions are multiplication instructions. When aMUL instructionis
executed, S1 ismultiplied by S2 and the result is stored in D1.
The MUL and MULP instructions always pass power. When using MUL and MULP instruc-
tions, if the types of variables specified in operands S1, S2, and D1 are not the same, an error
will aoccur. Specify the same variable type for operands S1, S2, and D1.
Refer to the following for specifying a constant.

When operand D1 is an integer variable

MUL . Operand S1 Integer constant 10

1081 DIl QUTY Operand S2 Integer constant 20

Operand D1 Integer variable OUT1
20 =52

When operand D1 is an integer variable and you want to input hexadecimal values in
operands S1 and S2.
When 0x (zero and lower case “X”) isinput, the following values are interpreted as hexadeci-

mal values.
Y
Operand S1 Integer constant OxFF
OFF |31 Di|OUT2 Operand S2 Integer constant OxFE
0fE o Operand D1 Integer variable OUT2

When operand D1 is a float variable
When Of (zero and lower case “f”) isinput, the following values become float values.

hALIL
Operand S1 Float constant  0.11
0fo11 |81 D1 OUT3 Operand S2 Float constant  0.12
012 |52 Operand D1 Float variable OUT3

When operand D1 is a real variable
When Or (zero and lower case “r”) is input, the following values become real values.

M Operand S1 Rea constant  0.11
0011 31 Di|QUT4 Operand S2 Read constant  0.12
Operand D1  Red constant OUT4

012 |52
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When multiplying the specified array data (integer variable array) Specify the array using data
[O] or data[N] (N indicates an integer variable).

When all operands S1, S2, and D1 specify the entire array, an error will occur even if the
specified variables are the same type.

ML Datal Arraysize= 5

Data2 Arraysize= 5

Data_1 |51 D1| Result Result Arraysize= 5
Data 2 o2 The operand specification in the left diagram

resultsin an error.

Datal[0] Arraysize=5

_ Data2[0] Arraysize=5
Data_1[0] (51 D1| Resuln] Result[n] Arraysize= 5

Arithmetic operations are performed only on
individually specified arrays.

Diata_2[0] |52

€ Confirming Execution Results

(1) If an overflow occurs after the execution of the instruction, the system variable (bit)
#L_CalcCarry turns ON.

(2) If you use any numeric value that cannot be expressed in operands S1 and S2 (infinite or
non-numeric value), the instruction will not be executed.
As error indication, error code “6706” isset in #L_CalcErrCode.
The output result D1 maintains the value from the last successfully executed instruction.

(3)#L_Error turns ON and an error code (6706) is generated in #L_CalcErrCode.

(4) When the execution result is 0, the system variable #L_CalcZero turns ON.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of
the last processed instruction will be stored in the system variables.
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Program Example

MUL
Multiplies one constant by another and stores the result in the integer variable.

1HAIN START
]

Start MUL

21

m 25151 D1| Result

3 MAIN END
L]

(1) When the positive transition instruction turns ON, the MUL instruction will be executed.
When the MUL instruction is executed, the result value 375, obtained from 25 x 15 = 375,
isstored in D1.

When using a normally open instruction, as long as the instruction variable is ON, the
MUL instruction is always executed.

Program Example
MULP

AN START
]

Start MULP

ra

m 25151 D1| Result

3 MAIN END
L]

(1) When the normally open instruction turns ON, the MULP instruction will be executed.
When the MULP instruction is executed, the result value of 10, obtained from 25 x 15 =
375, isstored in D1.

Even when using a normally open instruction, only the upward transition is detected, and
the MULP instruction is executed.
Therefore, even when the variable of the NO instruction is always ON, the MULP instruc-
tion is executed only for one scan.
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W DIV and DIVP (Division)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
b
DIV
(Division - 51 ™ Operation 41013
level transition)
=2
Ladder Instruction Name Ladder Symbol Feature Number of Steps
DIvP
DIVP -
(Division - 51 D1 Operation 41013
positive transition)
=2

@ Operand Settings
The following table lists the specifiable contents of the (S1, S2, and D1) operands for DIV
and DIVP instructions.
The actual number of stepsin the DIV and DIV P instructions depends on the specified oper-
ands. The following describes how to calcul ate the number of steps.
Number of stepsin operand S1 + Number of stepsin operand S2 + Number of steps in oper-
and D1 + 1 = Total number of stepsin oneinstruction

e.g. Converting the number of stepsin DIV and DIV P instructions
(For the number of stepsin an operand, refer to the operand settings on the next page.)

Dl
Data_1 |51 01| Rezult{indirect]

Data_2[0] |52

{Datal=1Step} +{Data2[0] =2 Steps} + { Result [indirect specification] = 3 Steps} +
{1Step} = 7 Steps.
Thelast 1 step isthe number of stepsin the instruction. Be sure to add 1 step.

GP-Pro EX Reference Manual 30-111



Explanations of Each Instruction

@ Operand Settings

The following table lists the configurable conditions for Operands (S1) and (D2) in the DIV
and DIVP instructions.

o L e et Possible: O
Name Type Condition . theStOeBZrand T
External Bit — — X
Device ecify by words onl
Address Word (Eipamplé: PL.C1IDO000) 1 ©
Bit — — x
Internal Specify by words only
Address Word (Example: [#INTER- 1 @)
NAL]LS0000)
Bit — — x
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified
Specify integer variable
[constant] or 5 o
Specify integer variable B/W
Integer . [c_onstant] :
(including 10) Specify integer variable
[variable] or 3 o
Specify integer variable B/W
[variable]
. Specify integer variable
\I/:?Jr:;b;te [constant/variabl €] 4 @)
.B/W [constant/variable]
_ 1 9)
Specify float variable
Float [constan] 2 ®)
Specify float variable [variable] 3 O
_ 1 19)
Real Specify rea variable [constant] 2 @)
Specify redl variable [variable] 3 ®)
Timer .PT/.ET only 2 @)
Counter .PV/.CV only 2 [e)
Date YR/ .MO/ .DAY only 2 [®)
Time .HR/ .MIN/ .SEC only 2 O
PID KP/TR/.TD/.PA/.BA/.ST > o
only
Continued
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Number of g
Name Type Condition ~ Steps Ngfgg'sbslﬁ;g o
in the Operand
X_ — — X
Y_ — — X
M_ — — X
| — 1 O
Q_ — 1 )
Modifiers are not specified 1 O
D_ D_sxxx B/W [constant] 2 @)
Address D_#xx B/W [address] 3 O
Format F_ — 1 @)
R_ — 1 O
T PT/.ET only 2 [e)
C_ PV /.CV only 2 O
N_ .YR/.MO/.DAY only 2 O
J HR/.MIN/.SEC only 2 [e)
u_ KP/ TR/ TD/.PA/ BA/.ST 5 o
only
+1.175494351e - 38 to
Float + 3.402823466e + 38 1 O
Constant +2.2250738585072014e-308
Red to 2 @)
+ 1.7976931348623158e+308
Integer -2147483648 t0 2147483647 1 O

@ Operand Settings
The following table lists the configurable conditions for Operand (D1) in the DIV and DIVP

instructions.
Number of .
Name Type Condition Steps Ngt0 Igglsbsl?blg x
in the Operand :
External Bit — — X
Device Specify by words only
Address Word (Exampie: [PLC1]D0000) 1 ©
Bit — — X
Internal Specify by words only
Address Word (Example: [#INTER- 1 O
NAL]LS0000)
Bit — — X
Symbol Word — 1 @)
Continued
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" AL e et Possible: O
Name Type Condition . theStgg:rand e
Specify abit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) — x
Arrays and modifiers are not 1 o
specified
Specify integer variable
[constant] or 5 o
Specify integer variable B/W
Integer : [(_:onstant] :
(output only) Specify m_teger variable
[variable] or 3 o
Specify integer variable B/W
[variable]
. Specify integer variable
\I/%r:;b;te [constant/variabl €] 4 ®)
.B/W [constant/variabl €]
I 1 O
Specify float variable
Hoat [constant] 2 @)
Specify float variable [variable] 3 @)
_ 1 19)
Redl Specify red variable [congtant] 2 [e)
Specify red variable [variable] 3 e
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 O
Date YR/ .MO/ .DAY only 2 @)
Time .HR/ .MIN/ .SEC only 2 @)
PID KP/.TR/.TD/.PA/.BA/.ST 5 o
only
X_ — — X
Y_ — — X
M_ — — X
I — — X
Q_ — 1 )
Modifiers are not specified 1 O
D_ D_#x+x B/W [constant] 2 O
Address D_sxxx B/W [address] 3 @)
Format F_ — 1 @)
R_ — 1 O
T PT/.ET only 2 @)
C_ PV /.CV only 2 O
N_ .YR/.MO/ .DAY only 2 [9)
J .HR/.MIN/ .SEC only 2 @)
U KP/ TR/ TD/.PA/ BA/.ST > o
- only
Constant — — — X
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@ Explanation of the DIV and DIVP Instructions
The DIV and DIVP instructions are division instructions. When aDIV instruction is exe-
cuted, Sl isdivided by S2 and theresult is stored in D1.
The DIV and DIVP instructions aways pass power. When using the DIV and DIVP instruc-
tions, if the types of variables specified in operands S1, S2, and D1 are not the same, an error
occurs. Specify the same variable type for operands S1, S2, and D1.
Refer to the following for specifying a constant.

When operand D1 is an integer variable
Operand S1 Integer constant 10

o Operand S2 Integer constant 3
1051 D1 OUT! Operand D1 Integer variable OUT1
The operation result is rounded off to the nearest
3 [s2 integer.

Example: 10 (S1) + 3 (S2) = 3 (D)

When operand D1 is an integer variable and you want to input hexadecimal values in
operands S1 and S2.
When 0x (zero and lower case “x") isinput, the following values are interpreted as hexadeci-

mal values.
i Operand S1L  Integer constant OxA
Operand S2 Integer constant 0x3
OxA 151 DT OUT2 Operand D1 Integer variable OUT2
o |s2 _The operation result isrounded off to the nearest
- integer.

Example: OxA (S1) + 0x3 (S2) = 3(D1)

When operand D1 is a float variable
When Of (zero and lower case “f”) isinput, the following values become float values.

O Operand S1  Float constant  15.0
Operand S2 Float constant 0.8
0ft50 |81 D1|OUT3 Operand D1  Float variable OUT3
The operation result is avalue including the
0f08 |52 . .
decimal point.

Example: Of 15.0 (S1) + Of 0.8 (S2) = 18.75(D1)

When operand D1 is a real variable
When Or (zero and lower case “r") isinput, the following values become real values.

O Operand S1  Float constant  15.0
Operand S2 Float constant 0.8
0r15.0 |51 D1jOUT4 ‘ D1Operand  Float variable OUT4
008 |52 The operation result is avalue including the

decimal point.
Example: Or 15.0 (S1) + Or 0.8 (S2) = 18.75(D1)
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When dividing specified array data (integer variable array) Specify the array using data[0] or
data[N] (N indicates an integer variable).

When all operands S1, S2, and D1 specify the entire array, an error will occur even if the
specified variables are the same type.

O Datal Arraysize=5
Data2 Arraysize= 5
Data 1 |51 D) Result Result Array size= 5
Data 2 |52 The operand specification in the | eft diagram

resultsin an error.

Datal[0] Arraysize= 5

Data2[0] Arraysize= 5
Data_1[0] (51 D1| Resuln] Resultin] Array size= 5

Arithmetic operations are performed only on
Data_2[0] |52 individually specified arrays.

€ Confirming Execution Results

(1) If an overflow occurs after the execution of the instruction, the system variable (bit)
#L._CalcCarry turns ON.
(2) If you use any numeric value that cannot be expressed in operands S1 and S2 (infinite or
non-numeric value), the instruction will not be executed.
As error indication, error code “6706" isset in #L_CalcErrCode.
The output result D1 maintains the value from the last successfully executed instruction.
(3)#L_Error turns ON and an error code (6706) is generated in #L_CalcErrCode.
(4) When the execution result is O, the system variable #L_CalcZero turns ON.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed instruction will be stored in the system variables.

GP-Pro EX Reference Manual 30-116



Explanations of Each Instruction

Program Example

DIV
Divides one constant by another and stores the result in the float variable.

1HAIN START
]

Start DI

2|1l

m 0f25.0 {51 D1f Result

050 52

3 MAIN END
L]

(1) When the positive transition instruction turns ON, the DIV instruction will be executed.
When the DIV instruction is executed, the result value of 1.66666..., obtained from
25+15=1.66666..., isstored in the result data (float variable) in D1. When the value can-
not be divided, it isrounded off to the nearest digit.

When using anormally open instruction, as long as the variable for the instruction is ON,
the DIV instruction is always executed.

Program Example
DIVP

AN START
]

Start DIvE
l

I
m 0f25.0 {51 D1f Result

ra

050 52

3 MAIN END
L]

(1) When the normally open instruction turns ON, the DIV P instruction will be executed.
When the DIVP instruction is executed, the result value of 1.66666..., obtained from 25
+15 = 1.66666..., is stored in the result data (float variable) in D1. When the value cannot
be divided, it is rounded off to the nearest digit.

Even when using a normally open instruction, only the upward transition is detected, and
the DIVP instruction is executed.

Therefore, even when the instruction is always ON, the DIV P instruction is executed only
for one scan.
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B MOD and MODP (Modulus)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
hAD D
MOD | -
(Modulus - 51 D1 Operation 41013
level transition)
=2
Ladder Instruction Name Ladder Symbol Feature Number of Steps
hDDP
MODP
(Modulus - 51 M Operation 41013
positive transition)
=2

@ Operand Settings
The following table lists the specifiable contents of operands (S1, S2, and D1) for the MOD
and MODP instructions.
The actual number of stepsin the MOD and MODP instructions depends on the specified
operands. The following describes how to calculate the number of steps.
Number of stepsin operand S1 + Number of stepsin operand S2 + Number of steps in oper-
and D1 + 1 = Total number of stepsin oneinstruction

e.g. Converting the number of stepsin MOD and MODP instructions
(For the number of stepsin an operand, refer to the operand settings on the next page.)

MOD

Data_1 |51 01| Result{lndirect]

Data_2[0] |52

{Datal =1 Step} + {Data2[0] = 2 Steps} + { Result [indirect specification] = 3 Steps} +

{1 step} =7 steps.
Thelast 1 step isincluded in the total number of stepsin theinstruction. Be sureto add 1 step.
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@ Operand Settings

Thefollowing table lists the configurable conditions for Operands (S1) and (S2) in the MOD
and MODP instructions.

o L e et Possible: O
Name Type Condition . theStOeBZrand T
External Bit — — X
Device ecify by words onl
Address Word (Eipamplé: PL.C1IDO000) 1 ©
Bit — — X
Internal Specify by words only
Address Word (Example: [#INTER- 1 @)
NAL]LS0000)
Bit — — x
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified
Specify integer variable
[constant] or 5 o
Specify integer variable B/W
Integer . [c_onstant] :
(including 10) Specify integer variable
[variable] or 3 o
Specify integer variable B/W
[variable]
. Specify integer variable
\I/:?Jr:;b;te [constant/variabl €] 4 @)
.B/W [constant/variable]
—_— —_— X
Float Specify float variable L B
[constant]
Specify float variable [variable] — x
— — X
Red Specify red variable [congtant] — X
Specify redl variable [variable] — X
Timer .PT/.ET only 2 [e)
Counter .PV/.CV only 2 [e)
Date YR/ .MO/ .DAY only 2 [®)
Time .HR/ .MIN/ .SEC only 2 O
PID KP/TR/.TD/.PA/.BA/.ST > o
only
Continued
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Number of ;
Name Type Condition ~ Steps Ngfgg'sbslﬁ;g o
in the Operand
X_ — — X
Y_ — — X
M_ — — X
I — 1 O
Q_ — 1 )
Modifiers are not specified 1 O
D_ D_sxxx B/W [constant] 2 @)
Address D_#xx B/W [address] 3 O
Format F_ — — X
R_ — — X
T PT/.ET only 2 [e)
C_ PV /.CV only 2 o)
N_ .YR/.MO/.DAY only 2 O
J_ HR/ .MIN/.SEC only 2 e
U KP/.TR/.TD/.PA/ BA/.ST 5 o
only
Float 1+ 1.175494351e - 38 to o y
+ 3.402823466e + 38
+2.2250738585072014e-308
Constant
Real to — x
+ 1.7976931348623158e+308
Integer —2147483648 to 2147483647 1 O

@ Operand Settings

The following table lists the configurable conditions for Operand (D1) in the MOD and
MODP instructions.

Number of .
Name Type Condition Steps Ngt0 Igglsbsl?blg x
in the Operand '
External Bit — — X
Device Specify by words only
Address Word (Exampie: [PLC1]D0000) 1 ©
Bit — — X
Internal Specify by words only
Address Word (Example: [#INTER- 1 O
NAL]LS0000)
Bit — — X
Symbol Word — 1 O
Continued
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" AL e et Possible: O
Name Type Condition . theStgg:rand e
Specify abit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) — x
Arrays and modifiers are not 1 o
specified
Specify integer variable
[constant] or 5 o
Specify integer variable B/W
Integer : [(_:onstant] :
(output only) Specify m_teger variable
[variable] or 3 o
Specify integer variable B/W
[variable]
. Specify integer variable
\I/%r:;b;te [constant/variabl €] 4 ®)
.B/W [constant/variabl €]
— — X
Float Specify float variable o N
[constant]
Specify float variable [variabl ] — x
—_— —_— X
Redl Specify red variable [congtant] — x
Specify red variable [variable] — x
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 [e)
Date YR/ .MO/ .DAY only 2 @)
Time HR/ .MIN/ .SEC only 2 @)
PID KP/.TR/.TD/.PA/.BA/.ST 5 o
only
X_ — — X
Y_ — — X
M_ — — X
I — — X
Q_ — 1 )
Modifiers are not specified 1 O
D_ D_#x+x B/W [constant] 2 O
Address D_sxxx B/W [address] 3 @)
Format F_ — — x
R_ — — X
T PT/.ET only 2 @)
C_ PV /.CV only 2 O
N_ .YR/.MO/ .DAY only 2 [®)
J .HR/.MIN/ .SEC only 2 @)
u_ KP/ TR/ TD/.PA/ BA/.ST > o
only
Constant — — — X
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€ Explanation of the MOD and MODRP Instructions

The MOD and MODP instructions are modulus operations. When aMOD instruction is exe-
cuted, Sl isdivided by S2 and the value of the remainder is stored in D1. The MOD and
MODP instructions are always conducted. When using the MOD and MODP instructions, if
the types of variables specified in operands S1, S2, and D1 are not the same, an error will
occur. Specify the same variable type for operands S1, S2, and D1. Refer to the following
when specifying a constant.

When operand D1 is an integer variable

MOD Operand S1 Integer constant 10

Operand S2 Integer constant 3

Operand D1 Integer variable OUTL1

382 Example: 10(S1) + 3 (S2) =3 Remainder 1
Therefore, D1 =1

10 131 D1 ouTt

When operand D1 is an integer variable and you want to input hexadecimal values in
operands S1 and S2.

When 0x (zero and lower case “Xx") isinput, the following values are interpreted as hexadeci-
mal values.

MOD Operand S1 Integer constant OXFF
‘ Operand S2 Integer constant OXFE

OxA ST DI OUT2 Operand D1 Integer variable OUT2

Example: 10(S1) + 3 (S2) =3 Remainder 1
Therefore, D1 =1

O3 |52

When performing a module operation for specified array data (integer variable array) Specify
an array using data[0] or data[N] (N indicates an integer variable).

When all operands S1, S2, and D1 specify the entire array, an error will occur even if the
specified variables are the same type.

i Datal Arraysize= 5

Data2 Arraysize= 5
Data_1 |51 D) Resul Result Arraysize= 5

The operand specification in the |eft diagram

Dats 2 |52 resultsin an error.
Datal[0] Arraysize=5
MOD Data2[0] Arraysize= 5
Data_1M0] |51 D] Resultin] Re'SUIt[n]_ Array size= 5
Arithmetic operations are performed only on
Data_2(0] |52 individually specified arrays.
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@ Confirming Execution Results
(2) If an overflow occurs after the execution of the instruction, the system variable (bit)
#L._CalcCarry turns ON.
(2)#L_Error turns ON and an error code (6706) is generated in #L_CalcErrCode.
(3) When the result of the execution is 0, the system variable #L_CalcZero turns ON.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed instruction will be stored in the system variables.

Program Example

MOD
Performs modulus operation on two constants and stores the result in the integer variable.

1HAIN START
]

Start MO0

21

m 25151 D1| Result

3 MAIN END
L]

(1) When the positive transition instruction turns ON, the MOD instruction will be executed.
When the MOD instruction is executed, the result value of 10, obtained from 25 +15=1
(remainder 10), isstored in D1.

When using a normally open instruction, as long as the operation is ON, the MOD
instruction is always executed.
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Program Example
MODP

1HAIN START
]

Start MODP

2} 1

m 25151 D1| Result

3 MAIN END
L]

(2) When the normally open instruction start turns ON, the MODP instruction will be exe-
cuted. When the MODP instruction is executed, the result value of 10, obtained from 25 +
15 =1 (remainder 10), isstored in D1.
Even when using anormally open instruction, only the upward transition is detected, and
the MODP instruction is executed.
Therefore, even when the NO instruction isalways ON, the MODP instruction is executed
only for one scan.

GP-Pro EX Reference Manual 30-124



Explanations of Each Instruction

B INC and INCP (Increment)

Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
INC NG
(Increment - Operation 2to4
level transition) D
Ladder Instruction Name Ladder Symbol Feature Number of Steps
INCP INCP
(Increment - Operation 2to4
positive transition) D1

@ Operand Settings

The following table lists the configurable conditions for Operand (D1) in the INC and INCP

instructions.
- No. of Possible: O
Name Type Condition Instruction Steps| Not Possible: x
External Bit — — x
Device Specify by words only
Address Word | Example: [PLC1]D0000) 2 ©
Bit — — X
Internal Specify by words only
Address Word (Example: [#INTER- 2 O
NAL]LS0000)
Bit — — X
mbol
> Word — 2 e)
Continued
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bt Type Condition Instrulglt?bl? fSteps NcF))t0 Igcs)lsbsl?l;lg X
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — x
Arrays and mo_djfi ersare not > o
specified
Specify integer variable 3 o
[constant]
|nteger Specify integer variable
(output only) variable] 4 '0)
Specify integer variable
[constant/variable] — x
.B/W [constant/variabl €]
Variable — — X
Format Flot Specify float variable — .
[constant]
Specify float variable [variable] — x
— — X
Real Specify red variable [constant] — x
Specify red variable[variable] — x
Timer PT/.ET only 3 O
Counter .PV/.CV only 3 e
Date YR/ .MO/ .DAY only 3 ®)
Time .HR/ .MIN/ .SEC only 3 O
PID KP/. TR/ .T[z):“.)F/A /[ BA/.ST 3 o
Continued
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bt Type Condition Instrulglt(i)élsfSteps NcF))t0 Igcs)lsbsl?l;lg X
X_ — — X
Y_ — — X
M — — X
| — — X
Q_ — 1 @)
Modifiers are not specified 1 O
D_ D_sxxx B/W [constant] — X
Address D_xxx B/W [address] — x
Format F_ — — x
R_ — — X
T PT /.ET only 3 ®)
C_ PV /.CV only 3 O
N_ .YR/.MO/ .DAY only 3 ®)
J HR/.MIN/.SEC only 3 ®)
U KP/.TR/.TD/.PA/BA/.ST 3 o
only
Float + 1.175494351e - 38 to o y
+ 3.402823466¢e + 38
Constant +2.2250738585072014e-308
Real to — X
+ 1.7976931348623158e+308
Integer | -2147483648 to 2147483647 — x
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€ Explanation of the INC and INCP Instructions
The INC and INCP instructions are increment instructions. When an INC instruction is exe-
cuted, 1 isadded to D1.
The INC and INCP instructions always pass power.

@ Confirming Execution Results
(2) If an overflow occurs after the execution of the instruction, the system variable (bit)
#L._CalcCarry turns ON.
(2) When the execution result is 0, the system variable #L_CalcZero turns ON.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed ingtruction will be stored in the system variables.

Program Example

INC
lisadded to D1 every time the INC instruction is conducted.

1HAIN START
]

Start INC

2|1l

m D1f Result

3 f-MAIN END
[E]

(1) When the positive transition instruction turns ON, the INC instruction will be executed.
When the INC instruction is executed, 1 is added to the result data (integer variable) in
D1.

When using a normally open instruction, as long as the variable is ON, the INC instruc-
tion is always executed, and 1 is added every time a scan is executed.
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Program Example
INCP

AN START
]

Start INCF

2} 1

m D1f Result

3 f-MAIN END
[E]

(1) When the normally open instruction turns ON, the INCP instruction will be executed.
When the INCP instruction is executed, 1 is added to the result data (integer variable) in
D1.

Even when using a normally open instruction, only the upward transition is detected, and
the INCP instruction is executed.

Therefore, even when the instruction is always ON, the INCP instruction is executed only
for one scan and 1 is added to the result data (integer variable).
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B DEC and DECP (Decrement)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
DEC | DEC
(Decrement - Operation 2t04
level transition) D
Ladder Instruction Name Ladder Symbol Feature Number of Steps
DECP DECP
(Decrement - Operation 2t04
positive transition) D1

@ Operand Settings

Thefollowing table lists the configurable conditions for Operand (D1) in the DEC and DECP

instructions.
- No. of Possible: O
Name Type Condition Instruction Steps| Not Possible: x
External Bit — — x
Device Specify by words only
Address Word | Example: [PLC1]D0000) 2 O
Bit — — x
Internal Specify by words only
Address Word (Example: [#INTER- 2 O
NAL]LS0000)
bol Bit — — x
mbo
S Word — 2 @)
Continued
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bt Type Condition Instrulglt?bl? fSteps NcF))t0 Igcs)lsbsl?l;lg X
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — x
Arrays and mo_djfiers are not 5 o
specified
Specify integer variable 3 o
Integer [constant]

(output Specify integer variable 4

only) [variable] O
Specify integer variable
[constant/variabl €] — X
.B/W [constant/variabl €]
Variable — — x
Format Float Speci R;;L (;at ar\],t?l able - y
Specify float variable [variable] — x
—_— —_— X
Real Specify red variable [constant] — x
Specify red variable[variable] — x
Timer PT/LET only 3 O
Counter .PV/.CV only 3 ®)
Date YR/ .MO/ .DAY only 3 o)
Time .HR/ .MIN/ .SEC only 3 ®)
PID KP/. TR/ .T[z)él.)F/A [/ BA/.ST 3 o
Continued
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bt Type Condition Instrulglt(i)élsfSteps NcF))t0 Igcs)lsbsl?l;lg X
X_ — — X
Y_ — — X
M — — X
| — — X
Q_ — 1 @)
Modifiers are not specified 1 O
D_ D_sxxx B/W [constant] — X
Address D_xxx B/W [address] — x
Format F_ — — x
R_ — — X
T PT /.ET only 3 ®)
C_ PV /.CV only 3 O
N_ .YR/.MO/ .DAY only 3 ®)
J HR/.MIN/.SEC only 3 ®)
U KP/.TR/.TD/.PA/BA/.ST 3 o
only
Float + 1.175494351e - 38 to o y
+ 3.402823466¢e + 38
Constant +2.2250738585072014e-308
Real to — X
+ 1.7976931348623158e+308
Integer | -2147483648 to 2147483647 — x
GP-Pro EX Reference Manual 30-132




Explanations of Each Instruction

@ Explanation of the DEC and DECP Instructions
The DEC and DECP instructions are decrement instructions. When the DEC instruction is
executed, 1 is subtracted from D1.
The DEC and DECP instructions always pass powe.

@ Confirming Execution Results
(2) If an overflow occurs after the execution of the instruction, the system variable (bit)
#L._CalcCarry turns ON.
(2) When the execution result is 0, the system variable #L_CalcZero turns ON.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed ingtruction will be stored in the system variables.

Program Example

DEC
1 issubtracted from D1 every time the DEC instruction receives power.

1HAIN START
]

Start DEC

2|1l

m D1f Result

3 MAIN END
[E]

(1) When the positive transition instruction turns ON, the DEC instruction will be executed.
When the DEC instruction is executed, 1 is subtracted from D1.
When using a normally open instruction, aslong asthe variable is ON, the DEC instruc-
tion is always executed, and 1 is subtracted every time a scan is executed.
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Program Example
DECP

AN START
]

Start DECP

2| |

1 01| Fesult

3 MAIN END
[E]

(2) When the normally open instruction turns ON, the DECP instruction will be executed.
When the DECP instruction is executed, 1 is subtracted from D1.
Even when using anormally open instruction, only the upward transition is detected, and
the DECP instruction is executed.
Therefore, even when the operation is continuously ON, the INCP instruction is executed
only for one scan.
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30.5.8 Operation (Time)

B JADD and JADDP (Time Addition)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
JADD
JADD - -
(Time Addition - =1 D Operation 4
level transition)
=2
Ladder Instruction Name Ladder Symbol Feature Number of Steps
JADDP
JADDP
(Time Addition - =1 D1 Operation 4
positive transition)
=2

@ Operand Settings

The following table lists the configurable conditions for Operands (S1, S2, and D1) in the
JADD and JADDP instructions.

o No. of Possible: O
Name Type Condition Instruction Steps | Not Possible: x
External Bit — — =
Device Specify by words only
Address Word | (Example: [PLC1]D0000) - .
Bit — — x
Internal Specify by words only
Address Word (Example: [#INTER- — X
NAL]LS0000)
Bit — — x
mbol
S Word — — x
Continued
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N e Comglgen Instrulglt?bl? fSteps NcF))t0 Igcs)lsbsl?l;lg X
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — x
Arrays and modifiers are not o 8
specified
Specify integer variable o y
Integer [constant]
(output Specify integer variable
only) [variable] — %
Specify integer variable
[constant/variable] — X
.B/W [constant/variabl €]
Variable — — <
Format Float Specify float variable — )
[constant]
Specify float variable [variable] — x
e —_— X
Resal Specify real variable [constant] — x
Specify red variable[variable] — x
Timer PT/.ET only — x
Counter PV/.CV only — x
Date YR/ .MO/ .DAY only — x
Time Other than .HR/ .MIN / .SEC 4 @)
PID KP/. TR/ .T[;él.)F/A [ BA/.ST o y
Continued
GP-Pro EX Reference Manual 30-136




Explanations of Each Instruction

bt Type Condition Instrulglt(i)blsfSteps NcF))t0 Igcs)lsbsl?l;lg X
X_ — — X
Y_ — — x
M — — X
| — — X
Q_ — — X
Modifiers are not specified — X
D_ D_sxxx B/W [constant] — x
Address D_xs#xx B/W [address] — x
Format F_ — — x
R_ — — x
T .PT/.ET only — x
C_ PV /.CV only — x
N _ .YR/.MO/ .DAY only — x
J_ Other than .HR/.MIN / .SEC 4 O
U KP/TR/.TD/.PA/ BA/.ST L o
- only
Float +1.175494351e - 38 to _ y
+ 3.402823466€e + 38
Constant +2.2250738585072014e-308
Real to — x
+ 1.7976931348623158e+308
Integer | -2147483648 to 2147483647 — X
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& Explanation of the JADD and JADDP Instructions

The JADD and JADDP instructions are time addition instructions. When aJADD instruction
is executed, thetime variable in operand S1 is added to the time variable in S2, and the result
of the addition is stored in the time variable in operand D1. The JADD and JADDP instruc-
tions always pass powe.

Time Variable

Time Variable Variable Settings Description
Variable NameHR  |Integer Variable |Hoursareinputin BCD.
Variable Name.MIN |Integer Variable |Minutesareinputin BCD.
Variable Name.SEC |Integer Variable |Secondsareinputin BCD.

In the JADD instruction, you cannot run time add operations on individual time variable ele-
ments (HR .MIN .SEC).
The time variables and each element thereof are saved as BCD data.

€ Confirming Execution Results
(2) If the result exceeds 00 (h):00 (min):00 (s) after the instruction is executed, an overflow
will occur. The system variable (bit) #L_CalcCarry turns ON.

(2) If the operation result is 00 (h):00 (min):00 (s), the system variable #L._CalcZero turns
ON.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed instruction will be stored in the system variables.
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Program Example

JADD

When the positive transition instruction turns ON, time addition is performed.

1
]

0]

2|1l

AN START

Start

JapD

[rata_1

[rata_2

ST M

52

Result

3 MAIN END
L]

(1) When the positive transition instruction turns ON, the JADD instruction will be executed.
When the JADD instruction is executed, data 1 (time variable) in operand Sl is added to
data 2 (time variable), and the result of the addition is stored in operand D1. When using a
Normally Open instruction, as long as the instruction variable is ON, the JADD instruc-
tion is always executed, and time addition is performed every time a scan is executed.

e.g. Whendatalinoperand S1is12:10:45, and data 2 in operand S2 is 6:55:20, if aJADD
instruction is executed, the result is 19:06:05, and 19:06:05 is stored in theresult datain
operand D1.

Program Example
JADDP

AN START
]

Stan JADDP
21— |

Il Data 1|51 01| Result

Data_2 |52

3 MAIN END
L]

(1) When the Normally Open instruction turns ON, the JADDP instruction will be executed.
When the JADDP instruction is executed, data 1 (time variable) in operand Sl is added to
data 2 (time variable) in operand S2, and the result of the addition is stored in operand D1.
Even when using aNormally Open instruction, only the upward transition is detected, and
the JADDP instruction is executed.

Therefore, even when the variable of the NO instruction is always ON, the JADDP
instruction is executed only for one scan.
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B JSUB and JSUBP (Time Subtraction)

Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
JEUE
JSUB
(Time Subtraction - 51 D Operation 4
level transition)
52
Ladder Instruction Name Ladder Symbol Feature Number of Steps
JELEBR
JSUBP
(Time Subtraction - 1 D Operation 4
positive transition)
52

@ Operand Settings

The following table lists the configurable conditions for Operands (S1, S2, and D1) in the

JSUB and JSUBP instructions.

Number of i
Name Type Condition Steps | \oCoes e, x
in the Operand '

External Bit — — x
Device Specify by words only
Address Word (Exampie: [PLC1]D0000) - X

Bit — — X
Internal Specify by words only
Address Word (Example: [#INTER- — X

NAL]LS0000)
Bit — — X
mbol

> Word — — X

Continued
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Number of .
Name Type Condition o eStCe)BZ and NEIOFS’ZISbsl?bl((E): «
Specify ahit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — x
Arrays and modifiers are not
specified — x
Specify integer variable L 8
Integer m [c.onstant] 5

integer variable
(output only) | SPeEC y[varieagble] _ x

Specify integer variable
[constant/variabl €] — x

.B/W [constant/variabl €]
Variable — — X
Format Float Specify float variable - .

[constant]
Specify float variable [variabl €] — x
— — X
Redl Specify red variable [congtant] — X
Specify red variable [variabl€e] — x
Timer .PT/.ET only — x
Counter .PV/.CV only — X
Date YR/ .MO/ .DAY only — X
Time Other than .HR/.MIN / .SEC 4 O
PID KP/. TR/ .T[()J:\I.BI;A [ BA/.ST L N
Continued
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Number of

Name Type Condition - eStCe)B: g NEIOFS’ZISbsl?blg y
X_ — — x
Y — — X
M_ — — X
| — — x
Q. — — X
Modifiers are not specified — x
D_ D_ s+ B/W [constant] — x
Address D_s#s#** B/W [address] — X
Format F_ _ _ %
R_ — — x
T PT /[ .ET only — x
C_ PV /.CV only — X
N_ .YR/.MO/.DAY only — X
J Other than .HR / .MIN / .SEC 4 ®)
U KP/ TR/ TD/.PA/ BA/.ST L o
- only
Float + 1.175494351e - 38 to - y
+ 3.402823466€ + 38
Constant +2.2250738585072014e-308
Red to — X
+ 1.7976931348623158e+308
Integer 2147483648 to 2147483647 — X
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& Explanation of the JSUB and JSUBP Instructions
The JSUB and JSUBP instructions are time subtraction instructions. When a JSUB instruc-
tion is executed, the time variable in operand S2 is subtracted from the time variable in oper-
and S1, and the result of the subtraction is stored in the time variable in operand D1. The
JSUB and JSUBP instructions always pass powe.

Time Variable

Time Variable Variable Settings Description
Variable NameHR  |Integer Variable |Hoursareinputin BCD.
Variable Name.MIN |Integer Variable |Minutesareinputin BCD.
Variable Name.SEC |Integer Variable |Secondsareinputin BCD.

In the JSUB instruction, you cannot run time subtract operations on individua time variable
elements (HR .MIN .SEC).

The time variables and each element thereof are saved as BCD data.

€ Confirming Execution Results
(2) If the result is below 00 (h):00 (min):00 (s) after the instruction is executed, an overflow
will occur. The system variable (bit) #L_CalcCarry turns ON.

(2) If the operation result is 00 (h):00 (min):00 (s), the system variable #L._CalcZero turns
ON.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed instruction will be stored in the system variables.
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Program Example

JSUB

When the positive transition instruction turns ON, time subtraction is performed.

1
]

0]

AN START

Start

J5UB

i1

[rata_1

[rata_2

ST M

52

Result

3 MAIN END
L]

(2) When the positive transition instruction turns ON, the JSUB instruction will be executed.
When the JSUB instruction is executed, data 2 (time variable) in operand S2 is subtracted
from data 1 (time variable) in operand S1, and the result of the subtraction is stored in
operand D1. When using a Normally Open instruction, aslong as the instruction variable
isON, the JSUB instruction is always executed, and time subtraction is performed every
time ascan is executed.

e.g. Whendatalinoperand S1is12:10:45, and data 2 in operand S2 is 6:55:20 , if aJSUB
instruction is executed, the result is 5:15:25, and 5:15:25 is stored in operand D1.

Program Example
JSUBP

AN START
]

Start JSUBP
gy

Il Data 1|51 01| Result

Data_2 |52

3 MAIN END
L]

(1) When the Normally Open instruction turns ON, the JSUBP instruction will be executed.
When the JSUBP instruction is executed, data 2 (time variable) in operand S2 is sub-
tracted from data 1 (time variable) in operand S1, and the result of the subtraction is
stored in operand D1. Even when using a Normally Open instruction, only the upward
transition is detected, and the JSUBP instruction is executed.

Therefore, even when the variable of the NO instruction is always ON, the JSSUBP
instruction is executed only for one scan.
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30.5.9 Operation (Logical)

B AND and ANDP (Logical AND)

Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
AND
AND
(Logical AND - 51 o1 Operation 4t013
level transition)
52
Ladder Instruction Name Ladder Symbol Feature Number of Steps
AMDP
ANDP
(Logical AND - 51 D Operation 4t013
positive transition)
=2

@ Operand Settings

The following table lists the configurable conditions for Operands (S1, S2, and D1) in the

AND and ANDP instructions.

The actual number of stepsin the AND and ANDP instructions depends on the specification
method of the operand. The following describes how to calculate the number of steps.
Number of stepsin operand S1 + Number of steps in the S2 operand + Number of stepsin

operand D1 + 1 = Total number of stepsin oneinstruction

e.g. Converting the number of stepsin AND and ANDP instructions
(For the number of stepsin an operand, refer to the operand settings on the next page.)

Data_1

Drata_2[0]

AMD

51 01| Result{lndirect]

52

{Datal =1 Step} + {Data2[0] = 2 Steps} + { Result [indirect specification] =3 Steps} +

{1step} =7 steps.

Thelast 1 step isincluded in the total number of stepsin theinstruction. Be sure to add 1 step.
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@ Operand Settings

The following table lists the configurable conditions for Operands (S1 and S2) in the AND
and ANDP instructions.

o L e et Possible: O
Name Type Condition . theStOeBZrand T
External Bit — — X
Device ecify by words onl
Address Word (Eipamplé: PL.C1IDO000) 1 ©
Bit — — x
Internal Specify by words only
Address Word (Example: [#INTER- 1 ®)
NAL]LS0000)
Bit — —_ <
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) — x
Arrays and modifiers are not 1 o
specified
Specify integer variable
[constant] or
Specify integer variable B/W 5
[constant] ©
Integer Specify_i nteger array
(including 10) (entire array)
Specify integer variable
[variable] or 3
Specify integer variable B/W O
. [variable]
Varigble Specify integer variable
Format [constant/variable] 4 o)
.B/W [constant/variable]
— — X
Float Specify float variable o N
[constant]
Specify float variable [variable] — x
—_— —_— X
Redl Specify red variable [congtant] — x
Specify red variable [variable] — x
Timer PTL.ET only 2 @)
Counter .PV/.CV only 2 'e)
Date YR/ .MO/ .DAY only 2 'e)
Time .HR/ .MIN/ .SEC only 2 O
PID KP/TR/.TD/.PA/BA/.ST ° o
only
Continued
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Name Type Condition . Nugt]ggsr o Ngfgg'sbslﬁ;g o
in the Operand
X_ — — X
Y_ — — X
M — — X
| — 1 ®)
Q_ — 1 O
Modifiers are not specified 1 'e)
D_ D_#xx, B/W [constant] 2 'e)
Address D_x*xx B/W [address] 3 O
Format F_ — X
R_ — — X
T PT /.ET only 2 @)
C_ PV /.CV only 2 'e)
N_ YR/.MO/ .DAY only 2 O
J .HR/.MIN /.SEC only 2 ®)
KP/.TR/.TD/.PA/BA/.ST
u_ 2 O
only
Constant Integer -2147483648 to 2147483647 1 ®)

@ Operand Settings
The following table lists the configurable conditions for Operand (D1) in the AND and

ANDP instructions.

Number of .
Name Type Condition Steps Ngt0 Igglsbsl?blg x
in the Operand '
External Bit — — X
Device Specify by words only
Address Word (Exampie: [PLC1]D0000) 1 ©
Bit — —_ X
Internal Specify by words only
Address Word (Example: [#INTER- 1 e)
NAL]LS0000)
Bit — — X
Symbol Word — 1 O
Continued
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Name

Type

Condition

Number of
Steps
in the Operand

Possible: O
Not Possible: x

Variable
Format

Bit

Specify abit

X

Specify bit array ([constant])

X

Specify bit array ([variable])

X

I nteger
(output
only)

Arrays and modifiers are not
specified

1

O

Specify integer variable
[constant] or
Specify integer variable B/W
[constant]

Specify integer array
(entire array)

Specify integer variable
[variable] or
Specify integer variable B/W
[variable]

Specify integer variable
[constant/variable]
.B/W [constant/variable]

Float

Specify float variable
[constant]

X

Specify float variable [variabl €]

Real

Specify red variable [congtant]

Specify red variable [variable]

Timer

.PT/.ET only

Counter

.PV/.CV only

Date

YR/ .MO/ .DAY only

Time

HR/ .MIN/ .SEC only

O|0I0|0| x| x| x|x

PID

KP/.TR/.TD/.PA/ BA/.ST
only

O

Continued
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Number of

Name Type Condition o eStgg:rand NEIOIZS’ZISbSl?bl((E)ZX

X_ — — X

Y_ — — X

M — — x

| — — x

Q_ — 1 O

Modifiers are not specified 1 '®)

D_ D_#xx B/W [constant] 2 'e)

Address D_xxx B/W [address] 3 e
Format F_ — — x
R_ — — x

T PT /[ .ET only 2 @)

C_ PV /.CV only 2 'e)

N_ YR/.MO/ .DAY only 2 O

J .HR/.MIN /.SEC only 2 ®)

KP/.TR/.TD/.PA/BA/.ST
u_ 2 O
only
Constant Integer —2147483648 to 2147483647 — x
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@ Explanation of the AND and ANDP Instructions
The AND and ANDP instructions are logical AND instructions. When the AND instruction
is executed, S1 and S2 arelogically ANDed and the result is stored in D1.
The AND and ANDP instructions always pass power. When using the AND and ANDP
instructions, if the types of variables specified in the S1, S2, and D1 operands are not the same
type, an error will occur. Specify the same variable type for the S1, S2, and D1 operands.
Refer to the following for specifying a constant.

S1 Operator S2 D1
OFF OFF OFF
ON OFF OFF
OFF AND ON OFF
ON ON ON

When an AND instruction is executed, the D1 bit tuns ON only when S1 and S2 are ON.
Otherwise, the D1 bit is OFF.

When operand D1 is an integer variable
Operand S1
Operand S2
Operand D1

When operand D1 is an integer variable and you want to input hexadecimal values in
operands S1 and S2.

When Ox (zero and lower case x) isinput, the following values are interpreted as hexadeci-
mal values.

e Operand S1
OxA (51 DI|OUT2 Operand S2
Operand D1

Ox3 |52

When Calculating Data in a Specified Array (Integer Variable Array)

AND
Integer constant 10

Integer constant 3
Integer variable OUTL1

10 131 D1 ouTt

3|52

Integer constant OxA
Integer constant 0x3
Integer variable OUT2

Specifying the entire array
AND Datal Arraysize= 5
Data2 Arraysize= 5
Data_1 |51 01| Result Result Array §ze= 5
Dats_2 |52 Logical operations are performed on all arrays.

Individually Specifying Array Variables

D Datal[0] Arraysize=5
N Data2[0] Arraysize=5
Data_1[0] (51 D1| Resuln] Result[n] Arraysize= 5
Logical operations are performed on individual
Data_2[0] |52

variablesin the arrays.
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@ Confirming Execution Results
(1) When the execution result is O, the system variable #L_CalcZero turns ON.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed instruction will be stored in the system variables.

Program Example
AND

AN START
]

Start AND

2|1l

Il Data_& |51 01| Result

OxFOFF |52

3 MAIN END
L]

(2) When the positive transition instruction turns ON, the AND instruction will be executed.
When the AND instruction is executed, the result value obtained by ANDing data A with
FOFF isstored in D1.

When using a normally open instruction, as long as the instruction variable is ON, the
AND instruction is always executed.
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Program Example
ANDP

AN START
]

Start AMNDP
2 |

Il Data_& |51 01| Result

OxFOFF |52

3 MAIN END
L]

(2) When the normally open instruction turns ON, the ANDP instruction will be executed.
When the ANDP instruction is executed, the result value obtained by ANDing data A
with FOFF isstored in D1.

Even when using a normally open instruction, only the upward transition is detected, and
the ANDP instruction is executed.
Therefore, even when the variable of the NO instruction is always ON, the ANDP instruc-
tion is executed only for one scan.
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B OR and ORP (Logical OR)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
OR
OR
(Logical OR - 51 ™ Operation 41013
level transition)
=2
Ladder Instruction Name Ladder Symbol Feature Number of Steps
aRP
ORP
(Logical OR - 51 M Operation 41013
positive transition)
=2

@ Operand Settings
Thefollowing table lists the configurable conditions for Operands (S1, S2, and D1) inthe OR
and ORP instructions.
The actual number of stepsin the OR and ORP instructions depends on the specification
method of the operand. The following describes how to cal culate the number of steps.
Number of stepsin operand S1 + Number of stepsin operand S2 + Number of steps in oper-
and D1 + 1 = Total number of stepsin oneinstruction

e.g. Converting the number of stepsin OR and ORP instructions
(For the number of stepsin an operand, refer to the operand settings on the next page.)

oR

Data 1|51 01| Resullindirect]

Data_2[0] (52

{Datal =1step} + {Data2[0] =2 steps} + {Result [indirect specification] =3 steps} +
{1lstep} = 7 steps

Onefinal step isrequired in the total number of stepsin the instruction. Be sure to add 1 step.
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@ Operand Settings

The following table lists the configurable conditions for Operands (S1 and S2) in the OR and
ORP instructions.

Number of ;
- . Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Only aword is specified.
Address Word (Example: [PLC1]D0000) L ©
Bit — — X
Internal Only aword is specified.
Address Word (Example: [#INTER- 1 0)
NAL]LS0000)
Bit — — x
Symbol Word — 1 O
Specify ahit — X
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) — x
Arrays and modifiers are not 1
specified O
Specify integer variable
[constant] or
Specify integer variable B/W 2
[constant] O
Specify integer array
(i g 0) (entire aray)
9 Specify integer variable
[variable] or 3
Specify integer variable B/W O
[variable]
Variable Specify integer variable
Format [constant/variable] 4 O
.B/W [constant/variabl €]
— — X
Specify float variable o
Float [constant] x
Specify float variable [variable] — x
N —_— X
Redl Specify red variable [congtant] — x
Specify red variable [variable] — x
Timer PTL.ET only 2 @)
Counter PV/.CV only 2 O
Date YR/ .MO/ .DAY only 2 'e)
Time .HR/ .MIN/ .SEC only 2 O
KP/ TR/ .TD/ .PA/ .BA/.ST
PID only 2 o)
Continued
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Number of

Name Type Condition Stgg: rQﬂt{?e NEIOFS’?)ISbSl?blg o
X_ — — X
Y _ — — X
M_ — — X
| — 1 ®)
Q_ — 1 O
Modifiers are not specified 1 '®)
D_ D_#xx B/W [constant] 2 'e)
Address D_x*xx B/W [address) 3 'e)
Format [= _ %
R: — — X
T PTLET only 2 @)
C_ .PV/.CV only 2 'e)
N_ YR/ .MO/ .DAY only 2 )
J HR/ .MIN/ .SEC only 2 ®)
KP TR/ .TD/ .PA/ .BA/.ST
u_ only 2 O
Constant Integer —-2147483648 to 2147483647 1 ®)

@ Operand Settings

The following table lists the configurable conditions for Operand (D1) in the OR and ORP

instructions.
Number of e
Name Type Condition Steps in the NEPFS,‘:')'SbSl?blS »
Operand :
External Bit — — X
Device Only aword is specified.
Address Word (Example: [PLC1]D0000) 1 ©
Bit — —_ X
Internal Only aword is specified.
Address Word (Example: [#INTER- 1 ®)
NAL]LS0000)
Bit — — X
Symbol Word — 1 O
Continued
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" LTl o Possible: O
Name Type Condition Stgg:;gntge e
Specify abit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) — x
Arrays and modifiers are not 1
specified O
Specify integer variable
[constant] or
Specify integer variable B/W > o
[constant]
Specify integer array
(oultgtueigglly) (entire array)
Specify integer variable
~ [variable] or 3 O
Specify integer variable B/W
. [variable]
\I/:?)r:ranb;te Specify integer variable
[constant/variable] 4 @)
.B/W [constant/variable]
— — X
Float Specify float variable [congtant] — X
Specify float variable [variabl€] — x
_— _— X
Real Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter PV/.CV only 2 O
Date YR/ .MO/ .DAY only 2 ®)
Time .HR/ .MIN/ .SEC only 2 @)
KP/ .TR/.TD/ .PA/ .BA/ .ST
PID only 2 ®)
X_ — — X
Y_ — — X
M_ — — X
| — — x
Q_ — 1 O
Modifiers are not specified 1 '®)
D_ D_#xx B/W [constant] 2 O
Address D+ B/W [address] 3 e)
Format F_ — — x
R_ — — x
T PTLET only 2 @)
C_ PV/.CV only 2 'e)
N_ YR/ .MO/ .DAY only 2 O
J HR/ .MIN/ .SEC only 2 ®)
u_ KPP/ TR/ .TE)AIS/FA/ .BA/.ST 2 o
Constant Integer -2147483648 to 2147483647 — X
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€ Explanation of the OR and ORP Instructions

The OR and ORP instructions are logic OR instructions. When an OR instruction is executed,
S1 and S2 are logically ORed and the result is stored in D1.

The OR and ORP instructions always pass power. When using the OR and ORP instructions,
if the variables specified in operands S1, S2, and D1 are not the same type, an error will
occurs. Specify the same variable typein operands S1, S2, and D1.

Refer to the following for specifying a constant.

S1 Operator S2 D1
OFF OFF OFF
ON OFF ON
OFF OR ON ON
ON ON ON

When an OR instruction is executed, the D1 bit turns ON only when S1 and S2 are ON. Oth-
erwise, the D1 bit is OFF.

When operand D1 is an integer variable

OR

Operand S1 Integer constant 10
10|31 D1 oUTY Operand S2 Integer constant 3
Operand D1  Integer variable OUT1

3|52

When operand D1 is an integer variable and you want to input hexadecimal values in
operands S1 and S2.
When 0x (zero and lower case X) isinput, the following values are interpreted as hexadeci-

mal values.
OR
Operand S1 Integer constant OxA
O<4 51 D1|OUT2 Operand S2 Integer constant 0x3
Operand D1 Integer variable OUT2
Ox3 |52
When Calculating Data in a Specified Array (Integer Variable Array)
Specifying the entire array
UF Datal Array size= 5
Data2 Array size= 5
Data_1 |51 01| Result ‘ Result Array Sze= 5
Data_2 |52 Logical operations are performed on all arrays.

Individually Specifying Array Variables
Datal[Q] Array size= 5

OF Data2[0] Arraysize= 5
Data 1001 |51 D1 Resutin] Result[n]  Array size= 5
Logical operations are performed on
Data_2[0] |52 individual variablesin the arrays.
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@ Confirming Execution Results
(1) When the execution result is O, the system variable #L_CalcZero turns ON.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed instruction will be stored in the system variables.

Program Example
OR

AN START
]

Start OR

2|1l

Il Data_& |51 01| Result

OxFOFF |52

3 MAIN END
L]

(1) When the positive transition instruction start turns ON, the OR instruction will be exe-
cuted. When the OR instruction is executed, the result value obtained by ORing data A
with FOFF isstored in D1.

When using a normally open instruction, aslong asthe instruction variableis ON, an OR
instruction is aways executed.
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Program Example
ORP

AN START
]

Start ORF
l

ra

I
Il Data_& |51 01| Result

OxFOFF |52

3 MAIN END
L]

(2) When the normally open instruction turns ON, the ORP instruction will be executed.
When the ORP instruction is executed, the result value obtained after data A is ORed with
FOFF isstored in D1.

Even when using a normally open instruction, only the upward transition is detected, and
the ORP instruction is executed.

Therefore, even when the variable of the NO instruction is always ON, the ORP instruc-
tion is executed only for one scan.
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B XOR and XORP (Logical XOR)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
XOR
XOR | I
(Logical XOR - 51 M Operation 41013
level transition)
=2
Ladder Instruction Name Ladder Symbol Feature Number of Steps
HORP
XORP |
(Logical XOR - 51 M Operation 41013
positive transition)
=2

@ Operand Settings
The following table lists the configurable conditions for Operands (S1, S2, and D1) in the
XOR and XORP instructions.
The actual number of stepsin the XOR and X ORP instructions depends on the specification
method of the operand. The following describes how to cal culate the number of steps.
Number of stepsin operand S1 + Number of stepsin operand S2 + Number of steps in oper-
and D1 + 1 = Total number of stepsin oneinstruction

e.g. Converting the number of stepsin the XOR and XORP instructions
(For the number of stepsin an operand, refer to operand settings on the next page.)

»OR

Data_1 |51 01| Result{indirect]

Data_2[0] |52

{Datal =1step} +{Data2[0] =2 steps} + {Result [indirect specification] = 3 steps} +
{1 step} = 7 steps

Onefinal step isrequired in the total number of stepsin the instruction. Be sureto add 1 step.
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@ Operand Settings

The following table lists the configurable conditions for Operands (S1 and S2) in the XOR
and XORP instructions.

Number of ;
- . Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Only aword is specified.
Address Word (Example: [PLC1]D0000) L ©
Bit — — X
Internal Only aword is specified.
Address Word (Example: [#INTER- 1 0)
NAL]LS0000)
Bit — — x
Symbol Word — 1 O
Specify ahit — X
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) — x
Arrays and modifiers are not 1
specified O
Specify integer variable
[constant] or
Specify integer variable B/W 2
[constant] O
Specify integer array
(i g 0) (entire aray)
9 Specify integer variable
[variable] or 3
Specify integer variable B/W O
[variable]
Variable Specify integer variable
Format [constant/variable] 4 O
.B/W [constant/variabl €]
— — X
Specify float variable o
Float [constant] x
Specify float variable [variable] — x
N —_— X
Redl Specify red variable [congtant] — x
Specify red variable [variable] — x
Timer PTL.ET only 2 @)
Counter PV/.CV only 2 O
Date YR/ .MO/ .DAY only 2 'e)
Time .HR/ .MIN/ .SEC only 2 O
KP/ TR/ .TD/ .PA/ .BA/.ST
PID only 2 o)
Continued
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Number of

Name Type Condition Stgg: rQﬂt{?e Ngtogglgsl?ljlé): o
X_ — — X
Y_ — — X
M_ — — X
| — 1 o)
Q_ — 1 @)
Modifiers are not specified 1 '®)
D_ D_#xx B/W [constant] 2 'e)
Address D+ B/W [address] 3 'e)
Format [= _ %
R: — — X
T PTLET only 2 @)
C_ PV/.CV only 2 'e)
N_ YR/ .MO/ .DAY only 2 O
J HR/ .MIN/ .SEC only 2 ®)
KP/.TR/.TD/ .PA/ .BA/.ST
u_ only 2 O
Constant Integer —-2147483648 to 2147483647 1 ®)
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@ Operand Settings

The following table lists the configurable conditions for Operand (D1) in the XOR and
XORP instructions.

Number of ;
- . Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Only aword is specified.
Address Word (Example: [PLC1]D0000) ! O
Bit — — x
Internal Only aword is specified.
Address Word (Example: [#INTER- 1 0)
NAL]LS0000)
Bit — —_ <
Symbol Word — 1 O
Specify abit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) — x
Arrays and modifiers are not 1
specified O
Specify integer variable
[constant] or
Specify integer variable B/W 2
[constant] O
Specify integer array
(oultntuetggrrll ) (entire array)
P y Specify integer variable
[variable] or 3
Specify integer variable B/W O
[variable]
Variable Specify integer variable
Format [constant/variable] 4 O
.B/W [constant/variabl €]
— — X
Specify float variable o
Float [constant] x
Specify float variable [variabl ] — x
N e X
Redl Specify red variable [congtant] — x
Specify red variable [variable] — x
Timer PTL.ET only 2 ®)
Counter PV/.CV only 2 O
Date YR/ .MO/ .DAY only 2 'e)
Time .HR/ .MIN/ .SEC only 2 O
KP/ TR/ .TD/ .PA/ .BA/.ST
PID only 2 o)
Continued
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Number of .
Name Type Condition Stgg: rQﬂt{?e NEIOFS’?)ISbSl?blg o
X_ — — X
Y_ — — X
M_ — — x
| — — x
Q_ — 1 O
Modifiers are not specified 1 '®)
D_ D_s#xx, B/W [constant] 2 O
Address D B/W [address] 3 'e)
Format F_ — — x
R_ — — X
T PT/.ET only 2 @)
C_ .PV/.CV only 2 'e)
N_ YR/ .MO/ .DAY only 2 O
J HR/ .MIN/ .SEC only 2 ®)
u_ KP . TR/ .Tg)r/“.ym/ .BA/.ST 2 O
Constant Integer -2147483648 to 2147483647 — X

€ Explanation of the XOR and XORP Instructions
The XOR and XORP instructions are logical XOR instructions. When an XOR instructionis
executed, S1 and S2 arelogically XORed and the result is stored in D1. The XOR and XORP
instructions always pass power. When using the XOR and XORP instructions, if the variables
specified in operands S1, S2, and D1 are not the same type, an error will occur. Specify the
same variable typein operands S1, S2, and D1.
Refer to the following for specifying a constant.

S1 Operator S2 D1
OFF OFF OFF
ON OFF ON
OFF XOR ON ON
ON ON OFF

When an XOR instruction is executed, the D1 bit turns ON only when either S1 or S2is ON.
Otherwise, the D1 bit is OFF.

When operand D1 is an integer variable
HOR
Operand S1 Integer constant 10
1051 D1 QUTT Operand S2 Integer constant 3

Operand D1 Integer variable OUT1

3|52
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When operand D1 is an integer variable and you want to input hexadecimal values in
operands S1 and S2.
When Ox (zero and lower case x) isinput, the following values are interpreted as hexadeci-

mal values.
HOR
Operand S1 Integer constant OxA
OxA (51 D1/ OUT2 Operand S2 Integer constant 0x3
Operand D1 Integer variable OUT2
Ox3 |52
When Calculating Data in a Specified Array (Integer Variable Array)
Specifying the entire array
OB Datal Array size= 5
Data 2 Array size= 5
Drata_1 151 D1} Result Result Array size= 5
Data 2 |52 Logical operations are performed on all arrays.

Individually Specifying Array Variables

Datal[0] Array size= 5

#0R Data2[0] Array size= 5

Result [n] Array size= 5

Logical operations are performed on individual
Diata_2[0] |52 variablesin the arrays.

Drata_1[0] |51 01| Result[n]

€ Confirming Execution Results
(1) When the execution result is 0, the system variable #L._CalcZero turns ON.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the gtate after multiple instructions have been executed, the result of the
last processed instruction will be stored in the system variables.
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Program Example
XOR

AN START
]

Il Data_& |51 01| Result

OxFOFF |52

3 MAIN END
L]

(2) When the positive transition instruction turns ON, the XOR instruction will be executed.
When the XOR instruction is executed, the result value obtained by XORing data A with
FOFF isstored in D1.

When using anormally open instruction, aslong as the instruction variable is ON, the
XOR instruction is always executed.

Program Example
XORP

AN START
]

Il Data_& |51 01| Result

OxFOFF |52

3 MAIN END
L]

(2) When the normally open instruction turns ON, the XORP instruction will be executed.
When the XORP instruction is executed, the result value obtained after data A is XORed
with FOFF is stored in D1.

Even when using anormally open instruction, only the upward transition is detected, and
the XORP instruction is executed.
Therefore, even when the variable of the NO instruction is aways ON, the XORP instruc-
tion is executed only for one scan.
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B NOT and NOTP (Logical NOT)

Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
NOT MOT
(Logical NOT - Operation 3t09
level transition) 1o
Ladder Instruction Name Ladder Symbol Feature Number of Steps
NOTP MNOTR
(Logical NOT - : Operation 3t09
positive transition) 1 D

@ Operand Settings

The following table lists the configurable conditions for Operands (S1 and D1) in the NOT

and NOTP instructions.

The actual number of stepsin the NOT and NOTP instructions depends on the specification
method of the operand. The following describes how to cal culate the number of steps.
Number of stepsin operand S1 + Number of stepsin operand D1 + 1 = Total number of steps

in one instruction

e.g. Converting the number of stepsin the NOT and NOTP instructions
(For the number of stepsin an operand, refer to the operand settings on the next page.)

MHOT

Data 1 151 D1} Resullindirect]

{Datal =1 step} +{Result [indirect specification] =3 steps} + {1 step} = 5 steps

Onefinal step isrequired in the total number of stepsin the instruction. Be sure to add 1 step.
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@ Operand Settings
Thefollowing table liststhe configurable conditions for Operand (S1) inthe NOT and NOTP

instructions.
Number of ;
- . Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Only aword is specified.
Address Word (Example: [PLC1]D0000) L ©
Bit — — X
Internal Only aword is specified.
Address Word (Example: [#INTER- 1 0)
NAL]LS0000)
Bit — —_ <
Symbol Word — 1 O
Specify ahit — X
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) — X
Arrays and modifiers are not 1
specified O
Specify integer variable
[constant] or
Specify integer variable B/W 2
~ [constant] ' O
Integer Specify mtggregly :;trray (entire
(including 10) —— .
Specify integer variable
[variable] or 3
Specify integer variable B/W O
[variable]
Variable Specify integer variable
Format [constant/variable] 4 O
.B/W [constant/variabl €]
— — X
Specify float variable o
Float [constant] x
Specify float variable [variabl ] — x
— — X
Redl Specify red variable [congtant] — x
Specify red variable [variable] — x
Timer PTL.ET only 2 @)
Counter PV/.CV only 2 O
Date YR/ .MO/ .DAY only 2 'e)
Time .HR/ .MIN/ .SEC only 2 O
KP/ TR/ .TD/ .PA/ .BA/.ST
PID only 2 o)
Continued
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Number of

Name Type Condition Stgg: rQﬂt{?e NEIOFS’?)ISbSl?blg o
X_ — — X
Y _ — — X
M_ — — X
| — 1 ®)
Q_ — 1 O
Modifiers are not specified 1 '®)
D_ D_#xx B/W [constant] 2 'e)
Address D_x*xx B/W [address) 3 'e)
Format [= _ %
R: — — X
T PTLET only 2 @)
C_ .PV/.CV only 2 'e)
N_ YR/ .MO/ .DAY only 2 )
J HR/ .MIN/ .SEC only 2 ®)
KP TR/ .TD/ .PA/ .BA/.ST
u_ only 2 O
Constant Integer —-2147483648 to 2147483647 1 ®)

@ Operand Settings

The following table lists the configurable conditions for Operand (D1) in the NOT and

NOTP instructions.

Number of .
Name Type Condition Steps in the stgg'gsl?t;lg »
Operand
External Bit — — X
Device Only aword is specified.
Address Word (Example: [PLC11D0000) ! ©
Bit — — X
Internal Only aword is specified.
Address Word (Example: [#INTER- 1 ®)
NAL]LS0000)
Bit — — X
Symbol Word — 1 O
Continued
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" LTl o Possible: O
Name Type Condition Stgg:;gntge e
Specify abit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) — x
Arrays and modifiers are not 1
specified O
Specify integer variable
[constant] or
Specify integer variable B/W > o
[constant]
Integer Specify mt:rggy a;rray (entire
(outpuit only) Specify integer variable
~ [variable] or 3 O
Specify integer variable B/W
. [variable]
\I/:?)r:ranb;te Specify integer variable
[constant/variable] 4 'e)
.B/W [constant/variable]
— — X
Float Specify float variable [congtant] — X
Specify float variable [variabl€] — x
— — X
Real Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter PV/.CV only 2 O
Date YR/ .MO/ .DAY only 2 ®)
Time .HR/ .MIN/ .SEC only 2 @)
KP/ .TR/.TD/ .PA/ .BA/ .ST
PID only 2 ®)
X_ — — X
Y _ — — X
M — — X
| — — x
Q_ — 1 O
Modifiers are not specified 1 '®)
D_ D_#xx B/W [constant] 2 'e)
Address D+ B/W [address] 3 e)
Format F_ — — x
R_ — — x
T PTLET only 2 @)
C_ PV/.CV only 2 'e)
N_ YR/ .MO/ .DAY only 2 O
J HR/ .MIN/ .SEC only 2 ®)
u_ KPP/ TR/ .Tg)rﬁlyl%/ .BA/.ST 2 o
Constant Integer -2147483648 to 2147483647 — X
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€ Explanation of the NOT and NOTP Instructions

The NOT and NOTP instructions are logical NOT instructions. When the NOT instructionis
executed, Slislogicaly inverted and theinverted result isstoredin D1. The NOT and NOTP
instructions always pass power. When using the NOT and NOTP instructions, if the variables
specified in operands S1 and D1 are not the same type, an error will occur. Specify the same
variable typein operands S1 and D1.

Refer to the following for specifying a constant.

S1 Operator D1
OFF ON
ON NOT OFF

When an NOT instruction is executed, if the S1 bit is OFF, the D1 bit turns ON. If the S1 bit
is ON, the D1 bit turns OFF.

When operand D1 is an integer variable

NOT ‘ Operand S1 Integer constant 10

Operand D1  Integer variable OUT1
10 =1 D1 OUTt

When operand D1 is an integer variable and you want to input a hexadecimal value
in operand S1.

When Ox (zero and lower case x) isinput, the following values are interpreted as hexadeci-
mal values.

NOT Operand S1 Integer constant OxA
ot st b1l ours Operand D1 Integer variable OUT2

When Calculating Data in a Specified Array (Integer Variable Array)

Specifying the entire array
NOT Datal Array size= 5
Result Array size= 5
Data 1 |51 D7) Resul Logical operations are performed on all arrays.

Individually Specifying Array Variables

NOT ‘ Datal[0] Arraysize= 5

— Result [n] Array size= 5

Data (0] |31 D) Resulin] Logical operations are performed on
individual variablesin the arrays.
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@ Confirming Execution Results
(1) When the execution result is O, the system variable #L_CalcZero turns ON.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed instruction will be stored in the system variables.

Program Example
NOT

AN START
]

Start WHOT

21

Il Data_& |51 D1] Fesult

3 MAIN END
(7]

(1) When the positive transition instruction turns ON, the NOT instruction will be executed.
When the NOT instruction is executed, the result value obtained by logically inverting
data A isstoredin D1.

When using a normally open instruction, as long as the instruction variable is ON, the
NOT instruction is always executed.

Program Example
NOTP

AN START
]

Start WOTP

2|l
Il Data_& |51 D1] Fesult

3 MAIN END
(7]

(1) When the normally open instruction turns ON, the NOTP instruction will be executed.
When the NOTP is executed, the result value obtained after data A islogically inverted is
stored in D1.

Even when using a normally open instruction, only the upward transition is detected, and
the NOTP instruction is executed.
Therefore, even when the variable of the NO instruction is always ON, the NOTP instruc-
tion is executed only for one scan.
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30.5.10 Operation (Transfer)

B MOV and MOVP (Transfer)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
MOV Loy |
(Transfer - | Transfer 3t09
level transition) 1
Ladder Instruction Name Ladder Symbol Feature Number of Steps
MOVP MOVP |
(Transfer - . Transfer 3to9
positive transition) 51 D1

@ Operand Settings

The following table lists the configurable conditions for Operands (S1, S2 and D1) in the

MOV and MOV P instructions.

The actua number of stepsin the MOV and MOV P instructions depends on the specification
method of the operand. The following describes how to calculate the number of steps.
Number of Stepsin Operand S1 + Number of Stepsin Operand D1 + 1 = Total number of

stepsin one instruction

e.g. Converting the number of stepsin the MOV and MOV P instructions
(For the number of stepsin an operand, refer to the operand settings on the next page.)

MO

Data_1 |51 01} Result{indirect]

{Datal=1 step} +{Result [indirect specification] =3 steps} + {1 step} = 5 steps

Onefina step isrequired in the total number of stepsin the instruction. Be sure to add 1 step.
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@ Operand Settings

The following table lists the configurable conditions for Operand (S1) in the MOV and
MOVP instructions.

o ey o Possible: O
Name Type Condition Stoegzrlgntge i

External Bit — — X

Device Only aword is specified.
Address Word (Example: [PLCS:E DO00O) L ©
Bit — — X

Internal Only aword is specified.
Address Word (Example: [#INTER- 1 0)

NAL]LS0000)
Bit — —_ <
Symbol Word — 1 O
Specify ahit — X
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) — x
Arrays and modifiers are not 1 O
specified

Specify integer variable

~ [constant] or > o
Specify integer variable B/W
Integer . [c_onstant] :

(including 10) Specify integer variable

~ [variable] or 3 O
Specify integer variable B/W
[variable]

Specify integer variable
Variable [constant/variable] 4 )

Format .B/W [constant/variable]
J— 1 @)

ify float variable
rox | Selyfiod z 0
Specify float variable [variabl €] 3 O
Real Specify rea variable [constant] 2 ®)
Specify red variable [variable] 3 'e)
Timer PTL.ET only 2 ®)
Counter .PV/.CV only 2 o)
Date YR/ .MO/ .DAY only 2 'e)
Time .HR/ .MIN/ .SEC only 2 O
KP/ TR/ .TD/ .PA/ .BA/ .ST
PID only 2 ®)
Continued
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Number of e
Name Type Condition Stgg: rQﬂt{?e NEIOFS’?)ISbSl?blg o
X_ — — X
Y_ — — X
M_ — — X
| — 1 ®)
Q_ — 1 O
Modifiers are not specified 1 'e)
D_ D_#xx B/W [constant] 2 'e)
Address D_ s B/W [address] 3 O
Format F_ — 1 o)
R_ — 1 O
T PTLET only 2 @)
C_ .PV/.CV only 2 'e)
N_ YR/ .MO/ .DAY only 2 ®)
J HR/ .MIN/ .SEC only 2 ®)
KPP .TR/.TD/ .PA/ .BA/.ST
u_ only 2 O
+1.175494351e-38 to
Float +3.4028234666+38 1 ©
Constant +2.2250738585072014e-308
Real to 2 O
+1.7976931348623158e+308
Integer -2147483648 to 2147483647 1 ®)

@ Operand Settings

The following table lists the configurable conditions for Operand (D1) in the MOV and
MOVP instructions.

Number of .
Name Type Condition Steps in the stgg'gsl?t;lg »
Operand
External Bit — — X
Device Only aword is specified.
Address Word (Example: [PLC11D0000) ! ©
Bit — — X
Internal Only aword is specified.
Address Word (Example: [#INTER- 1 ®)
NAL]LS0000)
Bit — — X
Symbol Word — 1 O
Continued
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Number of .
Name Type Condition Stgg: rQﬂt{?e NEIOFS’?)ISbSl?blg o
Specify abit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) — x
Arrays and modifiers are not 1 o
specified
Specify integer variable
~ [constant] or > o
Specify integer variable B/W
Integer : [(_:onstant] :
(output only) Specify integer variable
~ [variable] or 3 o
Specify integer variable B/W
[variable]
Specify integer variable
Variable [constant/variable] 4 @)
Format .B/W [constant/variable]
ify float variable
Float Spec Hlenls 2 o
Specify float variable [variabl€] 3 ®)
Redl Specify red variable [congtant] 2 'e)
Specify red variable [variable] 3 'e)
Timer .PT/.ET only 2 O
Counter PV/.CV only 2 O
Date YR/ .MO/ .DAY only 2 ®)
Time .HR/ .MIN/ .SEC only 2 @)
KP/ . TR/.TD/ .PA/ .BA/ .ST
PID only 2 ®)
X_ — — x
Y_ — — X
M_ — — X
I — — X
Q — 1 o
Modifiers are not specified 1 '®)
D_ D_s#x+ B/W [constant] 2 'e)
Address D_x*xx B/W [address] 3 O
Format F_ — 1 o)
R_ — 1 ©)
T PTLET only 2 @)
C_ .PV/.CV only 2 'e)
N_ YR/ .MO/ .DAY only 2 ®)
J HR/ .MIN/ .SEC only 2 'e)
KP/ TR/ .TD/ .PA/ .BA/ .ST
u_ only 2 O
Constant — — — X
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@ Explanation of the MOV and MOVP Instructions
The MOV and MOV P instructions are transfer instructions. When the MOV instruction is
executed, thevaluein Slisstored in D1.
The MOV and MOV P instructions always pass power. When using the MOV and MOV P
instructions, if the variables specified in operands S1 and D1 are not the same type, an error
will occur. Specify the same variable type in operands S1 and D1.
Refer to the following for specifying a constant.

When operand D1 is an integer variable

MoV Operand S1  Integer constant 10
10ls1 b1l ouTt Operand D1 Integer variable OUTL1

When operand D1 is an integer variable and you want to input a hexadecimal value
in operand S1.

When Ox (zero and lower case x) isinput, the following values are interpreted as hexadeci-
mal values.

MoV | Operand S1  Integer constant OxFF
Operand D1 Integer variable OUT2

OxFF |51 D1} OUT2

When operand D1 is a float variable
When Of (zero and lower case “f”) isinput, the following values are interpreted as float values.

| MoV OperandS1  Float constant  0.11
om11 51 D1 OUTa Operand D1 Float variable OUT3

When operand D1 is a real variable

When Or (zero and lower case “r”) isinput, the following values are interpreted as real values.
MY Operand S1 Red constant  0.11
o011 |51 o1louTa Operand D1  Redl constant OUT4

When transferring data in a specified array (integer variable array) Specify the array using
data[Q] or data[N] (N indicates an integer variable).
When operands S1 and D1 specify the entire array, an error will occur even if the variables
are the sametype.

Datal Array size= 5
MO Result Array size= 5
The operand specification in the left diagram
resultsin an error.

Vo Datal[0] Array size= 5

Result [n] Array size= 5
Data_1[0] |51 D) Resuln] ‘ The operand specificationin theleft diagramis
successful (no error).

Data_1 |51 01} Result
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€ Confirming Execution Results
(1) If anumeric value cannot be indicated by operand S1 (when the execution result exceeds
the range), the instruction will not be executed.
#L_Error turns ON and an error code (6706) isset in #L_CalcErrCode.
The output result D1 keeps its previous value with which the instruction was executed
successfully.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed instruction will be stored in the system variables.

Program Example

MOV
Stores the constant in the integer variable.

1HAIN START
]

Start MO

21

i 10(51 01| Result

3 MAIN END
(7]

(1) When the positive transition instruction turns ON, the MOV instruction will be executed.
When the MOV instruction is executed, the constant 10 is stored in D1.
When using a normally open instruction, aslong as the instruction variable is ON, the
MOV instruction is always executed.
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Program Example
MOVP

AN START
]

Start MOWF
2 |

i 10(51 01| Result

3 MAIN END
(7]

(2) When the normally open instruction turns ON, the MOV P instruction is executed. When
the MOV P instruction is executed, the constant 10 is stored in D1.
Even when using anormally open instruction, only the upward transition is detected, and
the MOV P instruction is executed.
Therefore, even when the variable of the NO ingtruction is always ON, the MOV P
instruction is executed only for one scan.
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B BLMV and BLMVP (Block Transfer)

Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
BLMW
BLMV
(Block Transfer - 51 D1 Transfer 6to 10
level transition)
=2
Ladder Instruction Name Ladder Symbol Feature Number of Steps
| BLMWP
BLMVP -
(Block Transfer - 51 D1 Transfer 6to 10
positive transition)
=2

@ Operand Settings

The following table lists the configurable conditions for Operands (S1, S2, and D1) in the

BLMV and BLMVP instructions.

The actual number of stepsin the BLMV and BLMV P instructions depends on the specifica-
tion method of the operand. The following describes how to calcul ate the number of steps.

Number of Stepsin operand S1 + Number of Stepsin operand S2 + Number of Stepsin oper-
and D1 + 1 = Total Number of Stepsin the Instruction

e.g. Converting the number of stepsin the BLMV and BLMVP instructions

(For the number of stepsin an operand, refer to the operand settings on the next page.)

BLMY

Data 1[0] |51 o

10|52

Fezult]0]

{Data 1[0] = 2 steps} + {10 =1 step} + {Result [0] = 2 steps} + {1 step} = 6 steps

Onefinal step isrequired in the total number of stepsin the instruction. Be sure to add 1 step.
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@ Operand Settings

Thefollowing table lists the configurable conditions for Operands (S1 and D1) inthe BLMV
and BLMVP instructions.

o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Word Only aword is specified. L y
Address (Example: [PLC1]D0000)
Bit — — x
Internal Only aword is specified.
Address Word (Example: [#INTER- — x
NAL]LS0000)

Bit — — x
Symbol Word — — X
Specify abit — X
Bit Specify bit array ([constant]) 2 'e)
Specify bit array ([variable]) 3 ®)
Arrays and modifiers are not . N

specified

Specify integer variable >
Integer [congtant]
(not includ- Specify integer variable 3
ing 1/0) [variable]
Specify integer variable
[constant/variable] — x
.B/W [constant/variable]
Variable — - >
Formet ify float variable
Float Spec Hortnt 2 o
Specify float variable [variable] 3 @)
— — X
Red Specify red variable [congtant] 2 'e)
Specify red variable [variable] 3 'e)
Timer PTLET only — x
Counter PV/.CV only — x
Date YR/ .MO/ .DAY only — x
Time .HR/ .MIN/ .SEC only — X
PID KP/ TR/ .TD/ .PA/ .BA/ .ST B
only
Continued
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" LTl o Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — 1 e}
I — — X
Q_ — — X
Modifiers are not specified 1 'e)
D_ D_sxxx B/W [constant] — x
Address D_sxxx B/W [address] — X
Format F_ — 1 o
R_ — 1 O
T .PT/.ET only — x
C_ .PV/.CV only — x
N_ YR/ .MO/ .DAY only — X
J HR/ .MIN/ .SEC only — X
U KPP .TR/.TD/ .PA/ .BA/.ST . o
- only
Float +1.175494351e-38 to L y
+3.402823466e+38
+2.2250738585072014e-308
Constant Real to L o
+1.7976931348623158e+308
Integer -2147483648 to 2147483647 — x

@ Operand Settings

The following table lists the configurable conditions for Operand (S2) in for the BLMV and
BLMVP instructions.

Number of .
i : Possible: O
Name Type Condition Stgg:;gntge N Pl s
External Bit — — X
Device Only aword is specified.
Address Word (Example: [PLC1]D0000) 1 ©
Bit — — X
Internal Only aword is specified.
Address Word (Example: [#INTER- 1 e)
NAL]LS0000)
Bit — — X
Symbol Word — 1 O
Continued
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Number of .
Name Type Condition Stgg: rQﬂt{?e NEIOFS’?)ISbSl?blg o
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — x
Arrays and modifiers are not 1 o
specified
Specify integer variable > o
I nteger . [gonstant] '
(including 10) Sped fy[\llrgieagbelre}/arl ale 3 ®)
Specify integer variable
[constant/variable] — X
.B/W [constant/variable]
Variable — — X
Format ify float variable

Hoat Spec [)éo nstant] — x
Specify float variable [variabl ] — x
— — X
Red Specify red variable [congtant] — x
Specify red variable [variable] — x
Timer PTL.ET only 2 ®)
Counter .PV/.CV only 2 'e)
Date YR/ .MO/ .DAY only 2 'e)
Time .HR/ .MIN/ .SEC only 2 'e)

KP/ TR/ .TD/ .PA/ .BA/.ST
PID only 2 @)
X_ — — X
Y_ — — X
M_ — — X
I — 1 o)
Q_ — 1 @)
Modifiers are not specified 1 'e)
D_ D B/W [constant] — x
Address D_x*xx B/W [address] — x
Format F_ — — X
R_ — — x
T .PT/.ET only 2 'e)
C_ .PV/.CV only 2 'e)
N_ YR/ .MO/ .DAY only 2 ®)
J HR/ .MIN/ .SEC only 2 ®)

KP/ TR/ .TD/ .PA/ .BA/ .ST
u_ only 2 O
Constant 1 to 4096 1 O
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€ Explanation of the BLMV and BLMVP Instructions

The BLMV and BLMVP instructions are block transfer instructions. When the BLMV
instruction is executed, the number of data elementsindicated in S2 are copied from S1 to
D1. The BLMV and BLMVP instructions always pass power. When using the BLMV and
BLMVPinstructions, if the variables specified in operands S1 and D1 are not the same type,
an error will occur. Specify the same variable type in the operands S1 and D1.

Refer to the following for specifying a constant.

When operand D1 is an integer variable

BLkY

Operand S2 Integer constant 5
Operand D1 Integer variable (array) Data2 [0]

Operand S1 Integer variable (array) Datal [O]
Diata_1[0] |51 01| Data_2[0] ‘

5|52

When operand D1 is an integer variable and you want to input a hexadecimal value
in operand S2

When Ox (zero and lower case “x”) isinput, the following values are interpreted as hexadec-
imal values.

BLMVF

Operand S2 Integer constant 0x5
Operand D1 Integer variable (array) Data2 [O]

Operand S1 Integer variable (array) Datal[0]
Diata_1[0] |51 01| Data_2[0] ‘

0:5 |52

€ Confirming Execution Results

(1) When the range of the array is exceeded (when the execution result exceeds the range), an
instruction will not be executed. #L._Error turns ON and an error codeis set in
#L._CalcErrCode. The output result D1 keepsthe last result of a successful operation.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed instruction will be stored in the system variables.
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Program Example
BLMV

Copies 1 through 5 from data 1 to data 2.

1HAIN START
]

Start

2|1l

BLKY

0]

3 MAIN END
]

Data_1[0] |5

5152

01| Data_200

(1) When the positive transition instruction turns ON, the BLMV instruction will be exe-
cuted. When the BLMYV instruction is executed, numbers O through 4 in data 1, stored in
D1, are copied to numbers 0 through 4 in data 2.
When the start is anormally open instruction, aslong as the start is ON, the BLMV
instruction is always executed.

Array Variable Name Data 1 5 Executed Instructions Data 2

Data 1[0] - Data2[0]

Data1[1] - Data2[1]

Datal[2] - Data2[2]

Datal[3] - Data2[3]

Data1[4] - Data 2 [4]

Element Datal[5] Data2[5]
Datal1l[6] Data2[6]

Datal[7] Data2[7]

Datal1l[g] Data2[8]

Datal1l[9] Data2[9]

Data1[10] Data 2 [10]

Program Example
BLMVP

AN START
]

0]

3 MAIN END
]

[rata_1[0]

5

51 01| Data_2[0))

(1) When the normally open instruction turns ON, the BLMV P instruction will be executed.
When the BLMVP instruction is executed, numbers O through 4 in data 1, stored in D1,
are copied to numbers O through 4 in data 2.
Evenwhen using anormaly open ingruction, only the start ON up edgeisdetected, and the BLMVP

ingtruction isexecuted.

Therefore, even when the variable of the NO instruction is always ON, the BLMVP
instruction is executed only for one scan.
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B FLMV and FLMVP (Multipoint Transfer)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
OFLMY |
FLMV — =
(Multipoint Transfer - 51 D Transfer 4t010
level transition)
52
Ladder Instruction Name Ladder Symbol Feature Number of Steps
FLMWP |
FLMVP =
(Multipoint Transfer - 1 o Transfer 410 10
positive transition)
52

@ Operand Settings
The following table lists the configurable conditions for Operands (S1, S2, and D1) in the
FLMV and FLMVP instructions.
The actual number of stepsin the FLMV and FLMVP instructions depends on the specifica-
tion method of the operand. The following describes how to calcul ate the number of steps.
Number of Stepsin operand S1 + Number of Stepsin operand S2 + Number of Stepsin oper-
and D1 + 1 = Total Number of Stepsin the Instruction

e.g. Converting the number of stepsin the FLMV and FLMVP instructions
(For the number of stepsin an operand, refer to the operand settings on the next page.)

FLMYF

Diata_1[0] |51 01| Data_2[0]

552

{Data1[0] =2 steps} +{5=1step} +{Data2[0] = 2 steps} + {1 step} = 6 steps

Onefinal step isrequired in the total number of stepsin the instruction. Be sure to add 1 step.
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@ Operand Settings

The following table lists the configurable conditions for Operand (S1) in the FLMV and
FLMVP instructions.

Number of o
Name Type Condition Stoegz rlgntge stgz'gsl%lg o

External Bit — — X

Device Only aword is specified.
Address Word (Example: [PLCS:E DO00O) L ©
Bit — — X

Internal Only aword is specified.
Address Word (Example: [#INTER- 1 0)

NAL]LS0000)
Bit — —_ <
Symbol Word — 1 O
Specify ahit — X
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) — x
Arrays and modifiers are not 1 O
specified
Specify integer variable > o
Integer : [(_:onstant] :

(including 10) Wf%\'ﬂ;?gbﬁre}’ar Iable 3 o

Specify integer variable
[constant/variable] — x

.B/W [constant/variable]
Variable — 1 O

Format ify float variable
Float Spec [{Ongam] 2 o
Specify float variable [variable] 3 @)
Redl Specify red variable [congtant] 2 o)
Specify red variable [variable] 3 'e)
Timer .PT/.ET only 2 'e)
Counter .PV/.CV only 2 O
Date YR/ .MO/ .DAY only 2 ®)
Time .HR/ .MIN/ .SEC only 2 ®)
KP/ TR/ .TD/ .PA/ .BA/ .ST
PID only 2 ®)
Continued
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Number of .
Name Type Condition Stgg: rQﬂt{?e NEIOFS’?)ISbSl?blg o
X_ — — X
Y_ — — X
M — — x
| — 1 O
Q_ — 1 @)
Modifiers are not specified 1 '®)
D_ D_x**x B/W [constant] — x
Address D_##xx B/W [address] — X
Format F_ — 1 @)
R_ — 1 O
T PTLET only 2 ®)
C_ .PV/.CV only 2 'e)
N_ YR/ .MO/ .DAY only 2 O
J HR/ .MIN/ .SEC only 2 ®)
KP . TR/.TD/ .PA/ .BA/.ST
u_ only 2 O
+1.175494351e-38 to
Float +3.4028234666+38 1 ©
Constant +2.2250738585072014e-308
Red to 2 'e)
+1.7976931348623158e+308
Integer -2147483648 to 2147483647 1 ®)

@ Operand Settings

The following table lists the configurable conditions for Operand (S2) in the FLMV and
FLMVP instructions.

Number of ;
- . Possible: O
Name Type Condition Stgg:;gntge T
External Bit — — X
Device Only aword is specified.
Address Word (Example: [PLC1]D0000) 1 ©
Bit — —_ X
Internal Only aword is specified.
Address Word (Example: [#INTER- 1 0)
NAL]L S0000)
Bit — —_ X
Symbol Word — 1 O
Continued
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" LTl o Possible: O
Name Type Condition Stgg:;gntge e
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — x
Arrays and modifiers are not 1
specified O
Specify integer variable L B
I nteger . [gonstant] '
(including 10)| ~ SPed f%\ugfgbelfe}’ar iable _ «
Specify integer variable
[constant/variable] — X
.B/W [constant/variabl €]
Variable — — X
Format ify float variable

Hoat Spec [)(/:0 nstant] — x
Specify float variable [variabl ] — x
— — X
Redl Specify red variable [congtant] — x
Specify red variable [variable] — X
Timer PT/.ET only 2 @)
Counter PV/.CV only 2 'e)
Date YR/ .MO/ .DAY only 2 'e)
Time .HR/ .MIN/ .SEC only 2 'e)

KP/ TR/ .TD/ .PA/ .BA/.ST
PID only 2 o)
X_ — — X
Y_ — — x
M_ — — X
| — 1 @)
Q_ — 1 @)
Modifiers are not specified 1 'e)
D_ D B/W [constant] — x
Address D_x*xx B/W [address] — x
Format F_ — — X
R_ — — X
T .PT/.ET only 2 'e)
C_ .PV/.CV only 2 'e)
N_ YR/ .MO/ .DAY only 2 ®)
J HR/ .MIN/ .SEC only 2 ®)

KP/ TR/ .TD/ .PA/ .BA/ .ST
u_ only 2 O
Constant o 1to0 4096 E)I}/I :;(rl ;yng)m number 1 o
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@ Operand Settings

The following table lists the configurable conditions for Operand (D1) in the FLMV and
FLMVP instructions.

o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Word Only aword is specified. L y
Address (Example: [PLC1]D0000)
Bit — — x
Internal Only aword is specified.
Address Word (Example: [#INTER- — x
NAL]LS0000)

Bit — — x
Symbol Word — — X
Specify abit — X
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) — x
Arrays and modifiers are not B N

specified

Specify integer variable >
Integer [constant]
(not includ- Specify integer variable 3
ing 1/0) [variable]
Specify integer variable
[constant/variable] — x
.B/W [constant/variable]
Variable —_ — X
Format ify float variable
Float Spec Hlenld 2 o
Specify float variable [variable] 3 0)
— — X
Real Specify red variable [constant] 2 ®)
Specify red variable [variable] 3 'e)
Timer PTLET only — x
Counter PV/.CV only — x
Date YR/ .MO/ .DAY only — x
Time .HR/ .MIN/ .SEC only — X
PID KP/ .TR/.TD/ .PA/ .BA/ .ST L B
only
Continued
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Number of

" - Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — x
I — — X
Q_ — — X
Modifiers are not specified 1 '®)
D_ D_sxxx B/W [constant] — x
Address D_sxxx B/W [address] — X
Format F_ — 1 @)
R_ — 1 ®)
T .PT/.ET only — x
C_ .PV/.CV only — x
N_ YR/ .MO/ .DAY only — x
J .HR/ .MIN/ .SEC only — x
U KPP .TR/.TD/ .PA/ .BA/.ST o
- only
Float +1.175494351e-38 to L y
+3.402823466e+38
12.2250738585072014e-308
Constant Real to L o
+1.7976931348623158e+308
Integer 2147483648 to 2147483647 — x

& Explanation of the FLMV and FLMVP Instructions

The FLMV and FLMVP instructions are multipoint transfer instructions. When the FLMV
instruction is executed, the datain Sl is stored in S2 e ements of D1. The FLMV and
FLMVP instructions always pass power. When using the FLMV and FLMVP instructions, if
the variables specified in operands S1 and D1 are not the same type, an error will occur.
Specify the same variable type in the operands S1 and D1.

Refer to the following for specifying a constant.

When operand D1 is an integer variable

FLMYF

Operand S2 Integer constant 5
Operand D1 Integer variable (array) Data 2 [0]

Operand S1 Integer variable (array) Data 1 [0]
Data_1[0] |51 D1) Drata_2[0] ‘

5|52

When operand D1 is an integer variable and you want to input hexadecimal values in operand S2.
When Ox (zero and lower casex) isinput, the following values areinterpreted as hexadecimal values.

FLMYF

Operand S2 Integer constant 0x5
Operand D1 Integer variable (array) Data2 [O]

Operand S1 Integer variable (array) Data 1 [0]
Drata (0] |51 [1) Data_2[0] ‘

0«5 |52
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@ Confirming Execution Results
(1) When the range of the array is exceeded (when the execution result exceeds the range), an
instruction will not be executed. #L._Error turns ON and an error codeis set in
#L_CalcErrCode. The output result D1 keeps its previous val ue with which the instruc-

tion was executed successfully.

(Notes)

When checking the execution result with system variables, check the result after the instruc-

tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the

last processed instruction will be stored in the system variables.

Program Example
FLMV

Copiesthe datain data 1 to elements O through 4 in data 2.

1HAIN START
]

Start

2|1l

FLMY

0]

3 MAIN END
£l

Data 1|51 01| Data_2[00)

(1) When the positive transition instruction turns ON, the FLMV instruction will be executed.
When the FLMV instruction is executed, data 1, stored in D1, is copied to elements O

through 4 in data 2.

When the start is a normally open instruction, as long as the start is ON, the FLMV

instruction is aways executed.

Array Variable Name

Data 1 5 Executed Instructions Data 2

Element

Datal

il il

Data2[0]
Data? [1]
Data2[2]
Data? [3]
Data?2 [4]
Data?2 [5]
Data 2 [6]
Data?2 [7]
Data2[8]
Data? [9]
Data 2 [10]
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Program Example
FLMVP

AN START
]

Start FLMWP
|

I
] Data_1 |51 D1) Data_2[0))

ra

3 MAIN END
£l

(1) When the normally open instruction turns ON, the FLMV P instruction will be executed.
When the FLMV P instruction is executed, the data in data 1, stored in D1, is copied to
numbers O through 4 in data 2.

Even when using a normally open instruction, only the upward transition is detected, and
the FLMVP instruction is executed.

Therefore, even when the variable of the NO instruction is aways ON, the FLMVP
instruction is executed only for one scan.
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B XCH and XCHP (Exchange)

Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
[ XCH
XCH —
(Exchange - D1 Transfer 3to7
level transition)
02
Ladder Instruction Name Ladder Symbol Feature Number of Steps
[ XCHP
XCHP —
(Exchange - D1 Transfer 3to7
positive transition)
02

@ Operand Settings

The following table lists the configurable conditions for Operands (D1 and D2) in the XCH

and XCHP instructions.

The actual number of stepsin the XCH and X CHP instructions depends on the specification
method of the operand. The following describes how to cal culate the number of steps.
Number of stepsin operand D1 + Number of stepsin operand D2 + 1 = Total number of

stepsin oneinstruction

e.g. Converting the number of stepsin the XCH and XCHP instructions
(For the number of stepsin an operand, refer to the operand settings on the next page.)

{Datal=1sgtep} +{Data2=1step} + {1step} = 3 steps

#CH

01} Data_1

DA Data_2

Onefinal step isrequired in the total number of stepsin the instruction. Be sure to add 1 step.
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@ Operand Settings

The following table lists the configurable conditions for Operands (S1 and D2) in the XCH
and XCHP instructions.

o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Only aword is specified.
Address Word (Example: [PLCS:E DO00O) L ©
Bit — — x
Internal Only aword is specified.
Address Word (Example: [#INTER- 1 @)
NAL]LS0000)
Bit — —_ <
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified
Specify integer variable > o
Integer [constant]
(Output Specify integer variable 3
included) [Variable] ©
Specify integer variable
[constant/variable] — x
_ .B/W [constant/variable]
Variable — —_ <
Format ify float varidble
Float Spec [)(/:OH stant] — X
Specify float variable [variabl€] — X
_— _— X
Red Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 o)
Time .HR/ .MIN/ .SEC only 2 o)
KP/ TR/ .TD/ .PA/ .BA/.ST
PID only 2 @)
Continued
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Number of

" - Possible: O
Name Type Condition Stgg:;;ntge e
X_ — — X
Y_ — — X
M_ — — X
| — — x
Q_ — 1 )
Modifiers are not specified 1 O
D_ D_sxxx B/W [constant] — x
Address D_sxxx B/W [address] — X
Format F_ — — x
R_ — — X
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 O
N_ YR/ .MO/ .DAY only 2 @)
J HR/ .MIN/ .SEC only 2 @)
KPP .TR/.TD/ .PA/ .BA/.ST
u_ only 2 O
Float +1.175494351e-38 to L y
+3.402823466e+38
+2.2250738585072014e-308
Constant Redl to o y
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — x

€ Explanation of the XCH and XCHP Instructions

The XCH and XCHP instructions are data exchange instructions. When the X CH instruction
is executed, the datain D1 and the datain D2 are exchanged.

The XCH and XCHP instructions always pass power. When using the XCH and XCHP
instructions, if the variables specified in operands D1 and D2 are not the same type, an error
will occur. Specify the same variable type for operands D1 and D2.

@ Confirming Execution Results

(1) When the range of the array is exceeded (when the execution result exceeds the range), an
instruction will not be executed. #L._Error turns ON and an error codeis set in
#L_CalcErrCode. The output resultsin D1 and D2 keep their previous values with which
the instruction was executed successfully.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed instruction will be stored in the system variables.
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Program Example

XCH
Exchanges the contents of data 1 and data 2.

1HAIN START
]

Start #CH

2|1l

1 01| Data_1[0]

02| Data_2[0]

3 MAIN END
£l

(2) When the positive transition instruction turns ON, the XCH instruction will be executed.
When the X CH instruction is executed, the contents of data 1]0] in D1 is exchanged with
the contents of data 2[0].

When using anormally open instruction, aslong as start is ON, the FLMV instruction is

aways executed.
Arral)\/l g/;gable Data 1 Instructtli%r:1 Execu- Data 2
Data 1[0] “—> Data2 [0]
Datal[1] Data2[1]
Element Datal[2] Data2[2]
Datal|[3] Data2[3]
Datal [4] Data?2 [4]

Program Example

XCHP

]

0]

AN START

Start

HCHP

— |

—tAIN END

£l

01| Data_1[0]

02| Data_2[0]

(1) When the normally open instruction turns ON, the XCHP instruction will be executed.
When the XCHP instruction is executed, the contents of data 1[0] in D1 is exchanged with
the contents of data 2[0].

Evenwhen using anormally openingtruction, only the upward transition isdetected, and the XCHP
indruction isexecuted.

Therefore, even when the variable of the NO instruction is aways ON, the XCHP instruc-
tion is executed only for one scan.
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30.5.11 Calculation Instruction (Shift Instruction)

B SHL and SHLP (Shift Left)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
EHL
SHL — —
(Shift Left - 51 D1 Shift 4t010
level transition)
=2
Ladder Instruction Name Ladder Symbol Feature Number of Steps
SHLP |
SHLP =
(Shift Left - g1 D Shift 410 10
positive transition)
=2

@ Operand Settings

The following table lists the specifiable content of operands S1, S2, and D1 for the SHL and

SHLP instructions.

The actual number of stepsin the SHL and SHLP instructions depends on the specified oper-
ands. The following describes how to cal culate the number of steps.
Number of stepsin operand S1 + Number of stepsin operand S2 + Number of steps in oper-
and D1 + 1 = Total number of stepsin oneinstruction

e.g. Converting the number of stepsin SHL and SHLP instructions
(For the number of stepsin an operand, refer to the operand settings on the next page.)

{Datal=1step} +{10=1step} +{Data2 =1 step} + {1 step} = 4 steps

Data 1 |51 M

SHL

Data_2

10|52

Onefinal step isrequired in the total number of stepsin the instruction. Be sure to add 1 step.
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@ Operand Settings
The following table lists the configurable conditions for Operand (S1) in SHL and SHLP

instructions.
Number of ;
- . Possible: O
Name Type Condition Stoegzrlgntge i

External Bit — — X

Device Only aword is specified.
Address Word (Example: [PLC1]D0000) L ©
Bit — — x

Internal Only aword is specified.
Address Word (Example: [#INTER- 1 @)

NAL]LS0000)
Bit — — x
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified

Specify integer variable > o

Integer [constant] or entire array

: : Specify integer variable
(including 10) [Variable] 3 O

Specify integer variable
[constant/variable] — x

_ .B/W [constant/variable]
Variable — —_ <

Format : .
Specify float variable L
Float [constant] X
Specify float variable [variable] — x
— — X
Redl Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 o)
Time .HR/ .MIN/ .SEC only 2 o)
KP/ TR/ .TD/ .PA/ .BA/.ST
PID only 2 @)
Continued
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" LTl o Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — x
| — 1 O
Q_ — 1 )
Modifiers are not specified 1 o)
D_ D_sxxx B/W [constant] — x
Address D_sxxx B/W [address] — X
Format F_ — — x
R_ — — X
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 e
N_ YR/ .MO/ .DAY only 2 @)
J .HR/ .MIN/ .SEC only 2 @)
KPP .TR/.TD/ .PA/ .BA/.ST
u_ only 2 O
Float +1.175494351e-38 to o y
+3.402823466e+38
+2.2250738585072014e-308
Constant Redl to o y
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 1 [e)
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@ Operand Settings
The following table lists the configurable conditions for Operand (S2) in SHL and SHLP

instructions.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Only aword is specified.
Address Word (Example: [PLCS:E DO00O) L ©
Bit — — x
Internal Only aword is specified.
Address Word (Example: [#INTER- 1 @)
NAL]LS0000)
Bit — — x
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable])] x
Arrays and modifiers are not 1 o
specified
Specify integer variable > o
Integer : [(_:onstant] :
(including 10) Wf%\'ﬂ;?gbﬁre}’ar igble 3 o
Specify integer variable
[constant/variable] — x
_ .B/W [constant/variable]
Variable — —
Format ify float varidble
Float Spec [)(/:OH stant] — X
Specify float variable [variabl€] — X
_— _— X
Red Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 o)
Time .HR/ .MIN/ .SEC only 2 o)
KP/ TR/ .TD/ .PA/ .BA/.ST
PID only 2 @)
Continued
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" LTl o Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — x
| — 1 O
Q_ — 1 )
Modifiers are not specified 1 o)
D_ D_sxxx B/W [constant] — x
Address D_sxxx B/W [address] — X
Format F_ — — x
R_ — — X
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 e
N_ YR/ .MO/ .DAY only 2 @)
J .HR/ .MIN/ .SEC only 2 @)
KPP .TR/.TD/ .PA/ .BA/.ST
u_ only 2 O
Float +1.175494351e-38 to o y
+3.402823466e+38
+2.2250738585072014e-308
Constant Redl to o y
+1.7976931348623158e+308
I nteger 010131071 1 O
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@ Operand Settings
The following table lists the configurable conditions for Operand (D1) in SHL and SHLP

instructions.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Only aword is specified.
Address Word (Example: [PLCS:E DO00O) L ©
Bit — — x
Internal Only aword is specified.
Address Word (Example: [#INTER- 1 @)
NAL]LS0000)
Bit — —_ <
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified
Specify integer variable > o
Integer [constant] or entire array
(Output Specify integer variable 3
included) [Variable] ©
Specify integer variable
[constant/variable] — x
_ .B/W [constant/variable]
Variable — —
Format ify float varidble
Float Spec [)(/:OH stant] — x
Specify float variable [variabl€] — x
— — X
Redl Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 o)
Time .HR/ .MIN/ .SEC only 2 o)
KP/ TR/ .TD/ .PA/ .BA/.ST
PID only 2 @)
Continued
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Explanations of Each Instruction

" LTl o Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — x
| — 1 O
Q_ — 1 )
Modifiers are not specified 1 o)
D_ D_sxxx B/W [constant] — x
Address D_sxxx B/W [address] — X
Format F_ — — x
R_ — — X
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 e
N_ YR/ .MO/ .DAY only 2 @)
J .HR/ .MIN/ .SEC only 2 @)
KPP .TR/.TD/ .PA/ .BA/.ST
u_ only 2 O
Float +1.175494351e-38 to o y
+3.402823466e+38
+2.2250738585072014e-308
Constant Redl to o y
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X
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€ Explanation of the SHL and SHLP Instructions

When an SHL or SHLP instruction is executed, the S1 bits are shifted to the left S2 number
of bits. Every time 1 bit is shifted, the leftmost bit (the most significant bit) islost. 0 is stored
in the rightmost empty bit. The results are stored in D1.

The SHL and SHLP instructions always pass power. When using SHL and SHLP instruc-
tions, an error will occur if the variables specified in operands S1 and D1 are not the same
type. Specify the same variable type in operands S1 and D1.

Refer to the following for specifying a constant.

S1: Shift address Specifies an address whose bits are shifted.
S2: Number of bitsto beshift  Specifies the number of bits to shift.
D1: Storage address Specifies an address for storing the results after bits are shifted.

e.g. When 1 bit is shifted left

32|31 |30|29 28|27 |26 |25 |24 ~ 7le]|s]alafe]

st{1 |11 ]Jojofjol1]oli ~ of1]ojJ1]of1]n

acum, {4 4L L LLL

ﬂ 3z |3 |aofzof2s|e7|e6 |25 |2a| ~ 765 ]alafe]1
i1 (1 |jofjofaof1]aof1]o ~ 1t Joft1]of1]|]0]o0 f+— Assign0

sz 1 Shift 1 bit to left

When operand D1 is an integer variable
SHL
Operand S1 Integer constant 10
1081 DI OUTT Operand S2 Integer constant 20

Operand D1 Integer variable OUT1

20 |52

When operand D1 is an integer variable and you want to input hexadecimal values in
operands S1 and S2.
When 0x (zero and lower case X) isinput, the following values are interpreted as hexadeci-

mal values.
SHL
Operand S1 Integer constant OxFF
OFF |51 D1|OUT2 Operand S2 Integer constant OxF
0 o Operand D1 Integer variable OUT2
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Use the same format when shifting datain a specified array (integer variable array) and when
specifying an array element.
An error will occur if the formats are different.

SHL Datal Array size= 5
Data 1|51 D1|Data 2 ‘ Dataz  Araysize=5
Number of bitsto shift Array specification  None

Shitt |52

If the S1 and D1 arrays are the same size, Sl istreated like a single giant integer. Bits are
shifted one element to the next element.

The topmost bits of each element are not lost. However, the topmost bit in the last element is
lost. Specify S2 as 0 or higher (32 x array size—1).

SHL Datal[0] Arraysize=5
Data_1[1] |51 D1| Data_2[0] Data2[0] Arraysize=5

Number of bitsto shift Array specification  None

Shift |52

If both S1 and D1 are not in an array, thisinstruction shiftsthe 32 bitsin S1. Specify avalue
between 0 and 31 for S2.

€ System Variables Indicating Execution Results

When the result of the execution is O, #L._CalcZero turns ON.

Thefina bit value which overflowed as aresult of the shift isstored in #L_CalcCarry.
If the execution resultsin an error, #L_ Status stores the error information.

If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of
the last processed instruction will be stored in the system variables.
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Program Example

SHL
Determines whether the most significant bit is ON or OFF.

1HAIN START
]

CheckBits SHL

2|1

1 Data_1 |51 0| Data_1

#L_CalcCarny TopBitOM
3 I L

1T
(8]

4 F-MAIN END
13

(1) When the positive transition instruction turns ON, an SHL instruction will be executed.
When the SHL instruction is executed, the result from shifting 1 bit to the left is stored in
D1.

(2) When 1 bit is shifted to the | eft, you can check whether the most significant bit before data
shifting is ON or OFF from the state of #L_CalcCarry.

(Note) When using anormally open instruction, the SHL instruction is always executed as
long as the normally open instruction is ON.

32 [31|30]20|2s |27 |26 ]25|24] ~ 765|432/
Datat]1 |1 |1 Jofjo|of1]|]oO]1 ~ o1 fof1f{o]1]oO
acnsam ) L LLLLLL L LSS
ﬁ 32 [31|30]20 |28 |27 |26 ]|25]24] ~ 7l6|s]a]laf2]n
Datat|1 |1 [o]lo]of1]o]1]o ~ 1t ]Jof1]o|1t[o] o0« Assign0

s2 1 Shift 1 bit to left

Program Example
SHLP

| CheckBits SHLP |
2 ||
1 Data_1 |51 0| Data_1

SHLP and SHL instructions have different ways of detecting when to execute. In SHLP
instructions, even when using a normally open instruction, only the upward transition is
detected and the SHLP instruction is executed.

Therefore, the SHLP instruction is executed only for one scan, even when the normally open
instruction remains ON.
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m SHR and SHRP (Shift Right)

Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
EHE
SHR
(Shift Right - 51 D1 Shift 4t010
level transition)
52
Ladder Instruction Name Ladder Symbol Feature Number of Steps
| SHRP
SHRP —
(Shift Right - 51 Bl Shift 41010
positive transition)
50

@ Operand Settings

The following describes the specifiable content of operands S1, S2, and D1 for the SHR and

SHRP instructions.

The number of stepsin the SHR and SHRP instructions depends on the specified operand.
The following describes how to cal culate the number of steps.
Number of stepsin operand S1 + Number of stepsin operand S2 + Number of stepsin
operand D1 + 1 = Total number of stepsin oneinstruction

e.g. Converting the number of stepsin SHR and SHRP instructions
(For the number of stepsin an operand, refer to the operand settings on the next page.)

{Datal=1step} +{10=1step} + {Data2 =1step} + {1 step} = 4 steps

SHR
Data_1 |51 1

10|52

Data_2

Onefinal step isrequired in the total number of stepsin the instruction. Be sure to add 1 step.
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@ Operand Settings
The following table lists the configurable conditions for Operand (S1) in SHR and SHRP

instructions.
Number of ;
- . Possible: O
Name Type Condition Stoegzrlgntge i

External Bit — — X

Device Only aword is specified.
Address Word (Example: [PLC1]D0000) L ©
Bit — — x

Internal Only aword is specified.
Address Word (Example: [#INTER- 1 O

NAL]LS0000)
Bit — — x
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified

Specify integer variable > o

| [constant] or entire array

Integer Specify integer variable
(including 10) [variable] 3 O

Specify integer variable
[constant/variabl €] — x

_ .B/W [constant/variabl €]
Variable — —_ <

Format : :
Specify float variable L
Float [constant] X
Specify float variable [variabl €] — x
— — X
Redl Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 @)
Counter .PV/.CV only 2 o)
Date YR/ .MO/ .DAY only 2 [e)
Time .HR/ .MIN/ .SEC only 2 O
KP/ TR/ .TD/ .PA/ .BA/ .ST
PID only 2 @)
Continued
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Explanations of Each Instruction

" LTl o Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — x
| — 1 O
Q_ — 1 )
Modifiers are not specified 1 o)
D_ D_sxxx B/W [constant] — x
Address D_sxxx B/W [address] — X
Format F_ — — x
R_ — — X
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 e
N_ YR/ .MO/ .DAY only 2 @)
J .HR/ .MIN/ .SEC only 2 @)
KPP .TR/.TD/ .PA/ .BA/.ST
u_ only 2 O
Float +1.175494351e-38 to o y
+3.402823466e+38
+2.2250738585072014e-308
Constant Redl to o y
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 1 [e)
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@ Operand Settings
The following table lists the configurable conditions for Operand (S2) in SHR and SHRP

instructions.
Number of ;
- . Possible: O
Name Type Condition Stoegzrlgntge i

External Bit — — X

Device Only aword is specified.
Address Word (Example: [PLC1]D0000) L ©
Bit — — x

Internal Only aword is specified.
Address Word (Example: [#INTER- 1 O

NAL]LS0000)
Bit — — x
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified
Specify integer variable > o
Integer [constant]

: : Specify integer variable
(including 10) [Variable] 3 O

Specify integer variable
[constant/variable] — x

_ .B/W [constant/variable]
Variable — — X

Format : .
Specify float variable L
Float [constant] X
Specify float variable [variabl€] — X
— — X
Red Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 o)
Time .HR/ .MIN/ .SEC only 2 o)
KP/ TR/ .TD/ .PA/ .BA/.ST
PID only 2 @)
Continued
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Explanations of Each Instruction

" LTl o Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — x
| — 1 O
Q_ — 1 )
Modifiers are not specified 1 o)
D_ D_sxxx B/W [constant] — x
Address D_sxxx B/W [address] — X
Format F_ — — x
R_ — — X
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 e
N_ YR/ .MO/ .DAY only 2 @)
J .HR/ .MIN/ .SEC only 2 @)
KPP .TR/.TD/ .PA/ .BA/.ST
u_ only 2 O
Float +1.175494351e-38 to o y
+3.402823466e+38
+2.2250738585072014e-308
Constant Redl to o y
+1.7976931348623158e+308
I nteger 010131071 1 O
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@ Operand Settings
The following table lists the configurable conditions for Operand (D1) in SHR and SHRP

instructions.
Number of ;
- . Possible: O
Name Type Condition Stoegzrlgntge i

External Bit — — X

Device Only aword is specified.
Address Word (Example: [PLC1]D0000) L ©
Bit — — x

Internal Only aword is specified.
Address Word (Example: [#INTER- 1 @)

NAL]LS0000)
Bit — — x
Symbol Word — 1 O
Specify abit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified

Specify integer variable

Int [constant] or 2 e)
( 85{%‘?}[ entire array

: Specify integer variable
included) [varizble] 3 @)

Specify integer variable
[constant/variable] — x

Variable .B/W [constant/variabl €]
Format — — X

Specify float variable B
Float [constant] x
Specify float variable [variabl€] — x
— — X
Real Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 [e)
Time .HR/ .MIN/ .SEC only 2 O
KP/ .TR/.TD/ .PA/ .BA/ .ST
PID only 2 @)
Continued
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Explanations of Each Instruction

" LTl o Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — x
| — 1 O
Q_ — 1 )
Modifiers are not specified 1 o)
D_ D_sxxx B/W [constant] — x
Address D_sxxx B/W [address] — X
Format F_ — — x
R_ — — X
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 e
N_ YR/ .MO/ .DAY only 2 @)
J .HR/ .MIN/ .SEC only 2 @)
KPP .TR/.TD/ .PA/ .BA/.ST
u_ only 2 O
Float +1.175494351e-38 to o y
+3.402823466e+38
+2.2250738585072014e-308
Constant Redl to o y
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X
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€ Explanation of SHR and SHRP Instructions

When the SHR or SHRP instruction is executed, the S1 bits are shifted to the right S2 number
of bits. Every time 1 bit is shifted, the rightmost bit (least significant bit) islost. O isstoredin
the empty topmost bit positions. The result is stored in D1.

The SHR and SHRP instructions always pass power. When using SHR and SHRP instruc-
tions, an error will occur if the variables specified in operands S1 and D1 operands are not
the same type. Specify the same variable type in the S1 and D1 operands.

Refer to the following for specifying a constant.

S1: Shift address Specifies an address whose bits are shifted.
S2: Number of bitsto be shift  Specifies the number of bits to shift.
D1: Storage address Specifies an address for storing the results after bits are shifted.

e.g. When 1 bit is shifted to the right

32 [31 [30]29 |28 [27 2625 24] ~ |76 [5]4a3 2]
st[1 [t [1JoJoJo[t1]o|1 | ~ Jo|1 o[t ]o[1]o
Assign 0 \. \,\\\\ 5‘\ \ N ;\\\\ #_CalCarry
. [2]31[s0]20 2827 26 [25]24] ~ [7[6][5[4]3]2]1 [o]
pifoft [t ]1|ojofJolt]o] ~ JoJo[t]o]t o]

$2 1 Shift 1 bit to right

When operand D1 is an integer variable

| o | Operand S1 Integer constant 10
1081 D1 ouTt Operand S2 Integer constant 20
20 | Operand D1  Integer variable OUT1

When operand D1 is an integer variable and you want to input hexadecimal values in
operands S1 and S2.
When Ox (zero and lower case x) isinput, the following values are interpreted as hexadeci-

mal values.
SHR OperandS1  Integer constant OxFF
OFF |51 D1 QUTZ Operand S2 Integer constant OxF
Operand D1 Integer variable OUT2
OxF |52
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Use the same format when shifting datain a specified array (integer variable array) and when
specifying an array element.
An error will occur if the formats are different.

sHA Datal Array size=5
Data_1 |51 D1 Data_2 Data 2 Array size=5
Number of bitsto shift Array specification  None
Shift |52

If the S1 and D1 arrays are the same size, Sl istreated like a single giant integer. Bits are
shifted one element to the next element.

The bottom bit of each element is not lost, except for the bottom bit in the last element. Spec-
ify S2 as 0 or higher, up to (32 x array size —-1).

SHR Datal[0] Arraysize=5
Data_1[0] |51 D1| Data_2[0] ‘ Data2[0] Array size=5

Number of bitsto shift Array specification  None

Shift [52

If both S1 and D1 are not arrays, 32 bits are shifted. Specify S2 between 0 and 31.

€ System Variables Indicating Execution Results
When the result of the execution is 0, #L_CalcZero turns ON.
Thefinal bit value which overflowed as aresult of the shift is stored in #L_CalcCarry.
If the execution resultsin an error, #L_ Status stores the error information.
If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed instruction will be stored in the system variables.
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Program Example

SHR
Determines whether the least significant bit is ON or OFF.

AN START
]

CheckBits SHR

2|1

1 Data_1 |51 0| Data_1

#L_CalcCarny TopBitOM
3 I L

1T
(8]

4 F-MAIN END
13

(1) When the variable of the positive transition instruction turns ON, the SHR instruction is
run. The SHR instruction shifts bitsin Datal one bit to the right and stores the result in
D1.

(2) After the bit shift operation is complete, you can check the previous value of the least sig-
nificant bit in Datal by using the #L_CalcCarry system variable.

(Supplementary) When using a normally open instruction, the SHR instruction is always
executed as long as the bit remains ON.

3231 [30]29 (28 [27]26 26 24| ~ |7 [6 [543 [2]1
st(a [t [1JoJojoft]o|t [ ~ Jo|1]of[t]o|1]|o0
Assign 0 \\ \\\\\\ \\\-\\«\\4 AL CalCary
[z s02a e 27 26 25 24 ~ |76 [543 ]2]1 [o]
oot [t ]r]ojofolt|ol ~ Jolo[t o]t o]l
s2 1 Shift 1 bit to right
Program Example
SHRP
| CheckBits SHRP |
2f—1 |

1 Data_1 |51 0| Data_1

When to run the instruction is different between SHRP and SHR instructions. In the SHRP
instruction, even when using a normally open instruction, only the upward transition of the
bit is detected, and the SHRP instruction is executed. Even if the bit of the normally open
instruction remains ON, the SHRP instruction is executed only for one scan.

GP-Pro EX Reference Manual 30-217



Explanations of Each Instruction

B SAL and SALP (Arithmetic Shift Left)

Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
SAL
SAL — —
(Arithmetic Shift Left - 51 M Shift 410 10
level transition)
52
Ladder Instruction Name Ladder Symbol Feature Number of Steps
SALP |
SALP =
(Arithmetic Shift Left - 51 D Shift 4t010
positive transition)
52

@ Operand Settings

The following table lists the specifiable content of operands S1, S2, and D1 for the SAL and

SALP instructions.

The number of stepsin the SAL and SALP instructions depends on the specified operand.
The following describes how to cal culate the number of steps.

Number of stepsin operand S1 + Number of steps in operand S2 + Number of stepsin oper-
and D1 + 1 = Total number of stepsin one instruction

e.g. Converting the number of stepsin SAL and SALP instructions
(For the number of stepsin an operand, refer to the operand settings on the next page.)

Sal

Data_1 |51

10|52

D1

Data_z2

{Datal=1step} +{10=1step} + {Data2 =1step} + {1 step} = 4 steps

Onefinal step isrequired in the total number of stepsin the instruction. Be sure to add 1 step.
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@ Operand Settings
The following table lists the configurable conditions for Operand (S1) in SAL and SALP

instructions.
Number of ;
- . Possible: O
Name Type Condition Stoegzrlgntge i

External Bit — — X

Device Only aword is specified.
Address Word (Example: [PLC1]D0000) L ©
Bit — — x

Internal Only aword is specified.
Address Word (Example: [#INTER- 1 O

NAL]LS0000)
Bit — — x
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified
Specify integer variable > o
Integer [constant]

: : Specify integer variable
(including 10) [Variable] 3 O

Specify integer variable
[constant/variable] — x

_ .B/W [constant/variable]
Variable — — X

Format : .
Specify float variable L
Float [constant] X
Specify float variable [variabl€] — X
— — X
Red Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 o)
Time .HR/ .MIN/ .SEC only 2 o)
KP/ TR/ .TD/ .PA/ .BA/.ST
PID only 2 @)
Continued
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Explanations of Each Instruction

" LTl o Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — x
| — 1 O
Q_ — 1 )
Modifiers are not specified 1 o)
D_ D_sxxx B/W [constant] — x
Address D_sxxx B/W [address] — X
Format F_ — — x
R_ — — X
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 e
N_ YR/ .MO/ .DAY only 2 @)
J .HR/ .MIN/ .SEC only 2 @)
KPP .TR/.TD/ .PA/ .BA/.ST
u_ only 2 O
Float +1.175494351e-38 to o y
+3.402823466e+38
+2.2250738585072014e-308
Constant Redl to o y
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 1 [e)
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operand (S2) in SAL and SALP

instructions.
Number of ;
- . Possible: O
Name Type Condition Stoegzrlgntge i

External Bit — — X

Device Only aword is specified.
Address Word (Example: [PLC1]D0000) L ©
Bit — — x

Internal Only aword is specified.
Address Word (Example: [#INTER- 1 O

NAL]LS0000)
Bit — — x
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified
Specify integer variable > o
Integer [constant]

: : Specify integer variable
(including 10) [Variable] 3 O

Specify integer variable
[constant/variable] — x

_ .B/W [constant/variable]
Variable — — X

Format : .
Specify float variable L
Float [constant] X
Specify float variable [variabl€] — X
— — X
Red Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 o)
Time .HR/ .MIN/ .SEC only 2 o)
KP/ TR/ .TD/ .PA/ .BA/.ST
PID only 2 @)
Continued
GP-Pro EX Reference Manual 30-221




Explanations of Each Instruction

" LTl o Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — x
| — 1 O
Q_ — 1 )
Modifiers are not specified 1 o)
D_ D_sxxx B/W [constant] — x
Address D_sxxx B/W [address] — X
Format F_ — — x
R_ — — X
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 e
N_ YR/ .MO/ .DAY only 2 @)
J .HR/ .MIN/ .SEC only 2 @)
KPP .TR/.TD/ .PA/ .BA/.ST
u_ only 2 O
Float +1.175494351e-38 to o y
+3.402823466e+38
+2.2250738585072014e-308
Constant Redl to o y
+1.7976931348623158e+308
I nteger Oto31 1 O
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operand (D1) in SAL and SALP

instructions.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Only aword is specified.
Address Word (Example: [PLCS:E DO00O) L ©
Bit — — x
Internal Only aword is specified.
Address Word (Example: [#INTER- 1 @)
NAL]LS0000)
Bit — —_ <
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified
Specify integer variable > o
Integer [constant]
(Output Specify integer variable 3
included) [Variable] ©
Specify integer variable
[constant/variable] — x
_ .B/W [constant/variable]
Variable — —_ <
Format ify float varidble
Float Spec [)(/:OH stant] — X
Specify float variable [variabl€] — X
— — X
Red Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 o)
Time .HR/ .MIN/ .SEC only 2 o)
KP/ TR/ .TD/ .PA/ .BA/.ST
PID only 2 @)
Continued
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Explanations of Each Instruction

" LTl o Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — x
| — 1 O
Q_ — 1 )
Modifiers are not specified 1 o)
D_ D_sxxx B/W [constant] — x
Address D_sxxx B/W [address] — X
Format F_ — — x
R_ — — X
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 e
N_ YR/ .MO/ .DAY only 2 @)
J .HR/ .MIN/ .SEC only 2 @)
KPP .TR/.TD/ .PA/ .BA/.ST
u_ only 2 O
Float +1.175494351e-38 to o y
+3.402823466e+38
+2.2250738585072014e-308
Constant Redl to o y
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X
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Explanations of Each Instruction

€ Explanation of the SAL and SALP Instructions

When the SAL or SALP ingtruction is executed, the S1 bits are shifted to the left S2 number of
bits. Every time 1 bit is shifted, the 30th bit islogt. 0 is stored in the bottom-most empty bit. The
result isstored in D1.

The SAL and SALP instructions always pass power. When using SAL and SALP instruc-
tions, an error will occur if the variables specified in operands S1 and D1 are not the same
type. Specify the same variable typein the S1 and D1 operands.

Refer to the following for specifying a constant.

S1: Shift address Specifies an address whose bits are shifted.
S2: Number of bitsto be shift  Specifies the number of bits to shift.
D1: Storage address Specifies an address for storing the results after bits are shifted.

e.g. When 1 bit is shifted left

Most significant bit Least significant bit

Before 31|30 |29 | 28 3| 2(11]o0
Instruction
11011

execution 1 0 is stored in

0 1 1
Erased e // //// the least signifi-
Adter v cant bit.
instruction | 1 | 1 | 1 | | 0 | 1 | 1 | 0 |<_| 0 ‘
execution

When operand D1 is an integer variable

AL Operand S1  Integer constant 10
1051 pilouT Operand S2 Integer constant 20
Operand D1 Integer variable OUTL1
20 |52

When operand D1 is an integer variable and you want to input hexadecimal values in oper-
ands S1 and S2.

When Ox (zero and lower case X) isinput, the following values are interpreted as hexadeci-
mal values.

SAL

OFF |51 Di|OUT2 Operand S2 Integer constant OxF

Operand S1 Integer constant OxFF
‘ Operand D1 Integer variable OUT2

O |52

When specifying an array variable, specify an array element.

Sal Data 1 [O] Array size= 5
Data_1[0] |51 0| Data_2[0] ‘ Data2[0] Array size= 5

Number of bitsto shift Array specification  None

Shift |52

31 array element bits are shifted. For S2, specify a value between 0 and 31.
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Explanations of Each Instruction

& System Variables Indicating Execution Results
When the result of the execution is 0, #L_CalcZero turns ON.
If the execution resultsin an error, #L_ Status stores the error information.
If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed instruction will be stored in the system variables.

Program Example
SAL

AN START
]

CheckBits SAL

2|1

1 Data_1 |51 0| Data_1

3 MAIN END
L]

(1) When the positive transition instruction turns ON, the SAL instruction is executed. When
the SAL instruction is executed, the result of the bit shift is stored in D1. The most signif-
icant bit is not shifted, and zero is stored in the least significant bit.

(Supplementary) When the using anormally open ingtruction, the SHR instruction is aways
executed aslong as the normally open bit is ON.

Program Example
SALP

| CheckBits SALP |
2 ||
1 Data_1 |51 0| Data_1

The SALP and SAL instructions have different ways of detecting when to execute. In the
SALPinstruction, even when using anormally open instruction, only the upward transition is
detected, and the SALP instruction is executed.

Asaresult, if the bit remains ON, the SALP instruction is executed only for one scan.
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Explanations of Each Instruction

B SAR and SARP (Arithmetic Shift Right)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
SAR
SAR
(Arithmetic Shift Right - 51 ™ Shift 410 10
level transition)
=2
Ladder Instruction Name Ladder Symbol Feature Number of Steps
| SARP
SARP —
(Arithmetic Shift Right - 51 D Shift 4t010
positive transition)
50

@ Operand Settings
The following table lists the specifiable content of operands S1, S2, and D1 for the SAR and
SARP instructions.
The actual number of stepsin the SAR and SARP instructions depends on the specified oper-
ands. The following describes how to cal culate the number of steps.
Number of stepsin operand S1 + Number of steps in operand S2 + Number of stepsin oper-
and D1 + 1 = Total number of stepsin oneinstruction

e.g. Converting the number of stepsin SAR and SARP instructions
(For the number of stepsin an operand, refer to the operand settings on the next page.)

S&R

Data_1 151 D1 Data_2

10|52

{Datal=1step} +{10=1step} +{Data2=1step} + {1step} = 4 steps

Onefinal step isrequired in the total number of stepsin the instruction. Be sure to add 1 step.
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operand (S1) in SAR and SARP

instructions.
Number of ;
- . Possible: O
Name Type Condition Stoegzrlgntge i

External Bit — — X

Device Only aword is specified.
Address Word (Example: [PLC1]D0000) L ©
Bit — — x

Internal Only aword is specified.
Address Word (Example: [#INTER- 1 O

NAL]LS0000)
Bit — — x
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified
Specify integer variable > o
Integer [constant]

: : Specify integer variable
(including 10) [Variable] 3 O

Specify integer variable
[constant/variable] — x

_ .B/W [constant/variable]
Variable — — X

Format : .
Specify float variable L
Float [constant] X
Specify float variable [variabl€] — X
— — X
Red Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 o)
Time .HR/ .MIN/ .SEC only 2 o)
KP/ TR/ .TD/ .PA/ .BA/.ST
PID only 2 @)
Continued
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Explanations of Each Instruction

" LTl o Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — x
| — 1 O
Q_ — 1 )
Modifiers are not specified 1 o)
D_ D_sxxx B/W [constant] — x
Address D_sxxx B/W [address] — X
Format F_ — — x
R_ — — X
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 e
N_ YR/ .MO/ .DAY only 2 @)
J .HR/ .MIN/ .SEC only 2 @)
KPP .TR/.TD/ .PA/ .BA/.ST
u_ only 2 O
Float +1.175494351e-38 to o y
+3.402823466e+38
+2.2250738585072014e-308
Constant Redl to o y
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 1 [e)
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operand (S2) in SAR and SARP

instructions.
Number of ;
- . Possible: O
Name Type Condition Stoegzrlgntge i

External Bit — — X

Device Only aword is specified.
Address Word (Example: [PLC1]D0000) L ©
Bit — — x

Internal Only aword is specified.
Address Word (Example: [#INTER- 1 O

NAL]LS0000)
Bit — — x
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified
Specify integer variable > o
Integer [constant]

: : Specify integer variable
(including 10) [Variable] 3 O

Specify integer variable
[constant/variable] — x

_ .B/W [constant/variable]
Variable — — X

Format : .
Specify float variable L
Float [constant] X
Specify float variable [variabl€] — X
— — X
Red Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 o)
Time .HR/ .MIN/ .SEC only 2 o)
KP/ TR/ .TD/ .PA/ .BA/.ST
PID only 2 @)
Continued
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Explanations of Each Instruction

" LTl o Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — x
| — 1 O
Q_ — 1 )
Modifiers are not specified 1 o)
D_ D_sxxx B/W [constant] — x
Address D_sxxx B/W [address] — X
Format F_ — — x
R_ — — X
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 e
N_ YR/ .MO/ .DAY only 2 @)
J .HR/ .MIN/ .SEC only 2 @)
KPP .TR/.TD/ .PA/ .BA/.ST
u_ only 2 O
Float +1.175494351e-38 to o y
+3.402823466e+38
+2.2250738585072014e-308
Constant Redl to o y
+1.7976931348623158e+308
I nteger Oto31 1 O
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operand (D1) in SAR and SARP

instructions.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Only aword is specified.
Address Word (Example: [PLCS:E DO00O) L ©
Bit — — x
Internal Only aword is specified.
Address Word (Example: [#INTER- 1 @)
NAL]LS0000)
Bit — —_ <
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified
Specify integer variable > o
Integer [constant]
(Output Specify integer variable 3
included) [Variable] ©
Specify integer variable
[constant/variable] — x
_ .B/W [constant/variable]
Variable — —_ <
Format ify float varidble
Float Spec [)(/:OH stant] — X
Specify float variable [variabl€] — X
— — X
Red Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 o)
Time .HR/ .MIN/ .SEC only 2 o)
KP/ TR/ .TD/ .PA/ .BA/.ST
PID only 2 @)
Continued
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Explanations of Each Instruction

" LTl o Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — x
| — 1 O
Q_ — 1 )
Modifiers are not specified 1 o)
D_ D_sxxx B/W [constant] — x
Address D_sxxx B/W [address] — X
Format F_ — — x
R_ — — X
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 e
N_ YR/ .MO/ .DAY only 2 @)
J .HR/ .MIN/ .SEC only 2 @)
KPP .TR/.TD/ .PA/ .BA/.ST
u_ only 2 O
Float +1.175494351e-38 to o y
+3.402823466e+38
+2.2250738585072014e-308
Constant Redl to o y
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X
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Explanations of Each Instruction

@ Explanation of the SAR and SARP Instructions
When the SAR or SARP instruction is executed, the S1 bits are shifted to the right of the S2
number of bits. For each bit shift, the bottom-most bit (the least significant bit) islost, and the
most significant bit is stored in the topmost empty bit. The result isstored in D1. The SAR
and SARP instructions always pass power. When using the SAR and SARP instructions, an
error will occur if the variables specified in operands S1 and D1 are not the same type. Spec-
ify the same variable type in the S1 and D1 operands.
Refer to the following for specifying a constant.

S1: Shift address Specifies an address whose bits are shifted.
S2: Number of bitsto be shift  Specifies the number of bits to shift.
D1: Storage address Specifies an address for storing the results after bits are shifted.

e.g. When 1 bit is shifted to the right

Most significant bit Least significant bit

Before 31130 | 29 | 28 3 211]0

instruction
execution

1 0 1 1 e
After %\|41\|‘0\|A _ \\\\ Erased

instruction |
execution

When operand D1 is an integer variable

SAR

10 '31 D1 | QUT Operand S2 Integer constant 20

Operand S1 Integer constant 10
‘ Operand D1 Integer variable OUT1

20 |32

When operand D1 is an integer variable and you want to input hexadecimal values in
operands S1 and S2.
When Ox (zero and lower case X) isinput, the following values are interpreted as hexadeci-

mal values.
AR Operand S1  Integer constant OxFF
OFF |51 D1l oUT2 Operand S2 Integer constant OxF
Operand D1 Integer variable OUT2
OxF |52

When specifying an array variable, specify an array element.

AR Datal [0] Array size=5
‘ Data?2 [0] Array size=5

Drata_1[0] |51 01| Drata_2[0] . . I
Number of hitsto shift Array specification  None

Shift |52
31 array element bits are shifted. For S2, specify a value between 0 and 31.
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Explanations of Each Instruction

& System Variables Indicating Execution Results
When the result of the execution is 0, #L_CalcZero turns ON.
If the execution resultsin an error, #L_ Status stores the error information.
If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed ingtruction will be stored in the system variables.

Program Example
SAR

AN START
]

CheckBits SAR

2|1

1 Data_1 |51 0| Data_1

3 MAIN END
L]

(1) When the positive transition instruction turns ON, the SAR instruction will be executed.
When the SAR ingtruction is executed, the 1 bit to the right is stored in D1. The most sig-
nificant bit is not shifted but is also copied to D1. For every bit that shifts, the most signif-
icant bit is copied to the topmost empty bit .

(Supplementary) When using a normally open instruction, the SAR instruction is always exe-
cuted aslong asthe bit is ON.

Program Example
SALP

| CheckBits SARP |
2 ||
1 Data_1 |51 0| Data_1

The SARP and SAR instructions have different ways of detecting when to execute. In the
SARP instruction, even when using anormally open instruction, the SARP instruction is exe-
cuted only when a positive transition is detected. As aresult, even if the bit remains ON, the
SARP instruction is executed only for one scan.
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Explanations of Each Instruction

30.5.12 Operation (Rotation Instruction)

B ROL and ROLP (Rotate Left)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
ROL
ROL | i
(Rotate Left - 51 o1 Rotate 4t0 10
level transition)
=2
Ladder Instruction Name Ladder Symbol Feature Number of Steps
ROLP
ROLP | i
(Rotate Left - 51 D Rotate 4t010
positive transition)
52

@ Operand Settings
The following table lists the specifiable content of operands S1, S2, and D1 for the ROL and
ROLP instructions.
The actual number of steps in the ROL and ROL P instructions depends on the specified oper-
ands. The following describes how to calculate the number of steps.
Number of Stepsin operand S1 + Number of Stepsin operand S2 + Number of Stepsin oper-
and D1 + 1 = Total Number of Steps in the Instruction

e.g. Converting the number of stepsin ROL and ROLP instructions
(For the number of stepsin an operand, refer to the operand settings on the next page.)

ROL

Data_1 |51 D1f Data_2

10|52

{Datal=1step} +{10=1step} +{Data2 =1 step} + {1 step} = 4 steps

Onefinal step isrequired in the total number of stepsin the instruction. Be sureto add 1 step.
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operand (S1) in ROL and ROLP

instructions.
Number of ;
- . Possible: O
Name Type Condition Stoegzrlgntge i

External Bit — — X

Device Only aword is specified.
Address Word (Example: [PLC1]D0000) L ©
Bit — — x

Internal Only aword is specified.
Address Word (Example: [#INTER- 1 @)

NAL]LS0000)
Bit — — x
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified

Specify integer variable > o

Integer [constant] or entire array

: : Specify integer variable
(including 10) [Variable] 3 O

Specify integer variable
[constant/variable] — x

_ .B/W [constant/variable]
Variable — —_ <

Format : .
Specify float variable L
Float [constant] X
Specify float variable [variable] — x
— — X
Redl Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 o)
Time .HR/ .MIN/ .SEC only 2 o)
KP/ TR/ .TD/ .PA/ .BA/.ST
PID only 2 @)
Continued
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Explanations of Each Instruction

" LTl o Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — x
| — 1 O
Q_ — 1 )
Modifiers are not specified 1 o)
D_ D_sxxx B/W [constant] — x
Address D_sxxx B/W [address] — X
Format F_ — — x
R_ — — X
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 e
N_ YR/ .MO/ .DAY only 2 @)
J .HR/ .MIN/ .SEC only 2 @)
KPP .TR/.TD/ .PA/ .BA/.ST
u_ only 2 O
Float +1.175494351e-38 to o y
+3.402823466e+38
+2.2250738585072014e-308
Constant Redl to o y
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 1 [e)
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operand (S2) in ROL and ROLP

instructions.
Number of ;
- . Possible: O
Name Type Condition Stoegzrlgntge i

External Bit — — X

Device Only aword is specified.
Address Word (Example: [PLC1]D0000) L ©
Bit — — x

Internal Only aword is specified.
Address Word (Example: [#INTER- 1 O

NAL]LS0000)
Bit — — x
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified
Specify integer variable > o
Integer [constant]

: : Specify integer variable
(including 10) [Variable] 3 O

Specify integer variable
[constant/variable] — x

_ .B/W [constant/variable]
Variable — — X

Format : .
Specify float variable L
Float [constant] X
Specify float variable [variabl€] — X
— — X
Red Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 o)
Time .HR/ .MIN/ .SEC only 2 o)
KP/ TR/ .TD/ .PA/ .BA/.ST
PID only 2 @)
Continued
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Explanations of Each Instruction

" LTl o Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — x
| — 1 O
Q_ — 1 )
Modifiers are not specified 1 o)
D_ D_sxxx B/W [constant] — x
Address D_sxxx B/W [address] — X
Format F_ — — x
R_ — — X
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 e
N_ YR/ .MO/ .DAY only 2 @)
J .HR/ .MIN/ .SEC only 2 @)
KPP .TR/.TD/ .PA/ .BA/.ST
u_ only 2 O
Float +1.175494351e-38 to o y
+3.402823466e+38
+2.2250738585072014e-308
Constant Redl to o y
+1.7976931348623158e+308
I nteger 0to 131071 1 O
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operand (D1) in ROL and ROLP

instructions.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i

External Bit — — X

Device Only aword is specified.
Address Word (Example: [PLCS:E DO00O) L ©
Bit — — x

Internal Only aword is specified.
Address Word (Example: [#INTER- 1 @)

NAL]LS0000)
Bit — —_ <
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified

Specify integer variable > o

Integer [constant] or entire array

(Output Specify integer variable 3

included) [Variable] ©

Specify integer variable
[constant/variable] — x

_ .B/W [constant/variable]
Variable — —_ <

Format ify float varidble
Float Spec [)(/:OH stant] — x
Specify float variable [variabl€] — x
— — X
Redl Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 o)
Time .HR/ .MIN/ .SEC only 2 o)
KP/ TR/ .TD/ .PA/ .BA/.ST
PID only 2 @)
Continued
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Explanations of Each Instruction

" LTl o Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — x
| — 1 O
Q_ — 1 )
Modifiers are not specified 1 o)
D_ D_sxxx B/W [constant] — x
Address D_sxxx B/W [address] — X
Format F_ — — x
R_ — — X
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 e
N_ YR/ .MO/ .DAY only 2 @)
J .HR/ .MIN/ .SEC only 2 @)
KPP .TR/.TD/ .PA/ .BA/.ST
u_ only 2 O
Float +1.175494351e-38 to o y
+3.402823466e+38
+2.2250738585072014e-308
Constant Redl to o y
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X
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Explanations of Each Instruction

€ Explanation of the ROL and ROLP Instructions

When the ROL or ROLP instruction is executed, the S1 bits are rotated to the left S2 number
of bits. Every time 1 bit is rotated, the topmost bit (the most significant bit) is rotated to the
bottom-most bit (least significant bit). The result is stored in D1. The ROL and ROLP
instructions always pass power. When using the ROL and ROLP instructions, if the variables
specified in operands S1 and D1 are not the same type, an error will occur. Specify the same
variable type in the S1 and D1 operands.

Refer to the following for specifying a constant.

S1: Rotation device Specifies a device to rotate bits.
S2: Number of bitsto rotate Specifies the number of bitsto rotate.
D1: Storage device Specifies adevice for storing the result after bits are rotated.

e.g. When 1 bit isrotated to left

Bit 31[130(29(28|27(26(25(|24|23|22|--|3|2|1]|0

11010|/0|0|O0O|O0O|O|1|O|=-JO|O|O]|O

o //////////////
to left

|?|0|0|0|0|0|0|1|0|---|0|0|0|0|}|

Most significant bit Least significant bit

When operand D1 is an integer variable

| OperandS1  Integer constant 10
10 /51 Di|ouTt Operand S2 Integer constant 20
Operand D1  Integer variable OUT1
20 |52

When operand D1 is an integer variable and you want to input hexadecimal values in
operands S1 and S2.
When Ox (zero and lower case x) isinput, the following values are interpreted as hexadeci-

mal values.
FeL Operand S1  Integer Constant OxFF
OFF |51 D1l OUT2 Operand S2 Integer constant OxF
Operand D1 Integer variable OUT2
OxF |52
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Explanations of Each Instruction

Use the same format when rotating datain aspecified array (integer variable array) and when
specifying an array element.
An error will occur if the formats are different.

ROL Datal Array size=5
‘ Data2 Array size=5

Data_1 |51 01| Data_2 . i e
Number of bitsto shift Array specification  None

Shift |52

If the arrays of S1 and D1 arethe same size, Sl istreated asif it's agiant integer. Bitsare
rotated from one element to the next.

The entire array is rotated, not bits within each element. Specify S2 as 0 or higher, up to (32
x array size-1).

Aok Datal[0] Array size=5
Data_1[0] (51 O] Data_2[0] ‘ Data2 [0] Array size=5

Number of bitsto shift Array specification  None

Shift |52
If both S1 and D1 are not arrays, 32 bits are rotated. For S2, specify avalue between 0 and 31.

€ System Variables Indicating Execution Results

When the result of the execution is 0, #L_CalcZero turns ON.

Thefina bit value which overflowed as aresult of the rotation is stored in #L_ CalcCarry.
If the execution resultsin an error, #L_Status stores the error information.

If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed instruction will be stored in the system variables.
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Explanations of Each Instruction

Program Example
ROL

—MalM START
]

CheckBits ROL
(N
| TI

1 Data 1 (51 D1| Data_1

%]

(1) When a positive transition instruction turns ON, the ROL instruction is executed. When
the ROL instruction is executed, the result of rotating 1 bit is stored in D1.
(Supplementary) When using anormally open instruction, the ROL instruction is dways exe-
cuted aslong asthe bit isON.

Bit 31[130(29(28|27|26(25(24|23|22|--|{3|2|1]|0

1710|0|0|O0O|O|O|O|1|O|-JO|O|O]|O

e e //////////////
to left

|?|0|0|0|0|0|0|1|0|---|0|0|0|0|}|

Most significant bit Least significant bit

Program Example
ROLP

| CheckBits ROLP |
2 | |
1 Data 1 (51 D1| Data_1

The ROLP and ROL instructions have different ways of detecting when to execute. In the
ROLP instruction, even when using a normally open instruction, only the upward transition
of the bit is detected, and the ROL P instruction is executed.

Asaresult, even if the bit remains ON, the ROLP instruction is executed only for one scan.
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Explanations of Each Instruction

B ROR and RORP (Rotate Right)

Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
ROR
ROR
(Rotate Right - 51 ™ Rotate 410 10
level transition)
=2
Ladder Instruction Name Ladder Symbol Feature Number of Steps
| RORP
RORP -
(Rotate Right - 51 o1 Rotate 4t0 10
positive transition)
52

@ Operand Settings

The following table lists the specifiable content of operands S1, S2, and D1 for ROR and

RORP instructions..

The number of stepsin the ROR and RORP instructions depends on the specified operand.
The following describes how to cal culate the number of steps.

Number of Stepsin operand S1 + Number of Stepsin operand S2 + Number of Stepsin oper-
and D1 + 1 = Total Number of Stepsin the Instruction

e.g. Converting the number of stepsin the ROR and RORP instructions
(For the number of stepsin an operand, refer to the operand settings on the next page.)

ROR

[rata_1 |51

1|52

01

Daty 2

{Datal=1step} +{10=1step} +{Data2=1step} +{1step} = 4 steps

Onefinal step isrequired in the total number of stepsin the instruction. Be sure to add 1 step.
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operand (S1) in ROR and RORP

instructions.
Number of ;
- . Possible: O
Name Type Condition Stoegzrlgntge i

External Bit — — X

Device Only aword is specified.
Address Word (Example: [PLC1]D0000) L ©
Bit — — x

Internal Only aword is specified.
Address Word (Example: [#INTER- 1 @)

NAL]LS0000)
Bit — — x
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified

Specify integer variable > o

Integer [constant] or entire array

: : Specify integer variable
(including 10) [Variable] 3 O

Specify integer variable
[constant/variable] — x

_ .B/W [constant/variable]
Variable — —_ <

Format : .
Specify float variable L
Float [constant] X
Specify float variable [variable] — x
— — X
Redl Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 o)
Time .HR/ .MIN/ .SEC only 2 o)
KP/ TR/ .TD/ .PA/ .BA/.ST
PID only 2 @)
Continued
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Explanations of Each Instruction

" LTl o Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — x
| — 1 O
Q_ — 1 )
Modifiers are not specified 1 o)
D_ D_sxxx B/W [constant] — x
Address D_sxxx B/W [address] — X
Format F_ — — x
R_ — — X
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 e
N_ YR/ .MO/ .DAY only 2 @)
J .HR/ .MIN/ .SEC only 2 @)
KPP .TR/.TD/ .PA/ .BA/.ST
u_ only 2 O
Float +1.175494351e-38 to o y
+3.402823466e+38
+2.2250738585072014e-308
Constant Redl to o y
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 1 [e)
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operand (S2) in ROR and RORP

instructions.
Number of ;
- . Possible: O
Name Type Condition Stoegzrlgntge i

External Bit — — X

Device Only aword is specified.
Address Word (Example: [PLC1]D0000) L ©
Bit — — x

Internal Only aword is specified.
Address Word (Example: [#INTER- 1 O

NAL]LS0000)
Bit — — x
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified
Specify integer variable > o
Integer [constant]

: : Specify integer variable
(including 10) [Variable] 3 O

Specify integer variable
[constant/variable] — x

_ .B/W [constant/variable]
Variable — — X

Format : .
Specify float variable L
Float [constant] X
Specify float variable [variabl€] — X
— — X
Red Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 o)
Time .HR/ .MIN/ .SEC only 2 o)
KP/ TR/ .TD/ .PA/ .BA/.ST
PID only 2 @)
Continued
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Explanations of Each Instruction

" LTl o Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — x
| — 1 O
Q_ — 1 )
Modifiers are not specified 1 o)
D_ D_sxxx B/W [constant] — x
Address D_sxxx B/W [address] — X
Format F_ — — x
R_ — — X
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 e
N_ YR/ .MO/ .DAY only 2 @)
J .HR/ .MIN/ .SEC only 2 @)
KPP .TR/.TD/ .PA/ .BA/.ST
u_ only 2 O
Float +1.175494351e-38 to o y
+3.402823466e+38
+2.2250738585072014e-308
Constant Redl to o y
+1.7976931348623158e+308
I nteger 0to 131071 1 O
GP-Pro EX Reference Manual 30-250




Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operand (D1) in ROR and RORP

instructions.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i

External Bit — — X

Device Only aword is specified.
Address Word (Example: [PLCS:E DO00O) L ©
Bit — — x

Internal Only aword is specified.
Address Word (Example: [#INTER- 1 @)

NAL]LS0000)
Bit — —_ <
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified

Specify integer variable > o

Integer [constant] or entire array

(Output Specify integer variable 3

included) [Variable] ©

Specify integer variable
[constant/variable] — x

_ .B/W [constant/variable]
Variable — —_ <

Format ify float varidble
Float Spec [)(/:OH stant] — x
Specify float variable [variabl€] — x
— — X
Redl Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 o)
Time .HR/ .MIN/ .SEC only 2 o)
KP/ TR/ .TD/ .PA/ .BA/.ST
PID only 2 @)
Continued
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Explanations of Each Instruction

" LTl o Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — x
| — 1 O
Q_ — 1 )
Modifiers are not specified 1 o)
D_ D_sxxx B/W [constant] — x
Address D_sxxx B/W [address] — X
Format F_ — — x
R_ — — X
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 e
N_ YR/ .MO/ .DAY only 2 @)
J .HR/ .MIN/ .SEC only 2 @)
KPP .TR/.TD/ .PA/ .BA/.ST
u_ only 2 O
Float +1.175494351e-38 to o y
+3.402823466e+38
+2.2250738585072014e-308
Constant Redl to o y
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X
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Explanations of Each Instruction

€ Explanation of the ROR and RORP Instructions

When the ROR or RORP instruction is executed, the S1 bits are rotated to the right S2 num-
ber of bits. Every time 1 bit is rotated, the information of the bottom-most bit (the least sig-
nificant bit) is stored in the topmost empty bit.

Theresult is stored in D1. The ROR and RORP instructions always pass power. When using
the ROR and RORP instructions, an error will occur if the variables specified in operands S1
and D1 are not the same type. Specify the same variable type in the S1 and D1 operands.
Refer to the following for specifying a constant.

S1: Rotation device Specifies a device to rotate bits.
S2: Number of bitsto rotate Specifies the number of bitsto rotate.
D1: Storage device Specifies adevice for storing the result after bits are rotated.

e.g. When 1 bit isrotated to right

Bit 31130(29(28|27(26(25(|24|23|22|--|{3|2|1]|0
1770(0|/0|0|0|O|O|1|O|=-|O|O0O|O]|O
\\\\\\\\\\\\\\ ot
to right
|?|0|0|0|0|0|0|1|0|---|0|0|0|0|}|

Most significant bit Least significant bit

When operand D1 is an integer variable

| PR Operand S1  Integer constant 10
10151 o1l ouTt Operand S2 Integer constant 20
Operand D1 Integer variable OUT1
20 |52

When operand D1 is an integer variable and you want to input hexadecimal values in
operands S1 and S2.
When Ox (zero and lower case x) isinput, the following values are interpreted as hexadeci-

mal values.
FOR Operand S1  Integer Constant OxFF
oFF |51 pilouTe Operand S2 Integer constant OxF
Operand D1 Integer variable OUT2
OxF |52
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Explanations of Each Instruction

Use the same format when rotating datain aspecified array (integer variable array) and when
specifying an array element.
An error will occur if the formats are different.

ROR Datal Array size= 5
‘ Data 2 Array size= 5
[ata 1 Data 2

= Number of bitstoshift ~ Array specification  None

Shift |52

If the arrays of S1 and D1 arethe same size, Sl istreated asif it's agiant integer. Bitsare
rotated from one element to the next.

The entire array isrotated, not just bitsin each element. For S2, specify avaluefrom 0to (32
x array size-1).

ROR Datal[0] Arraysize= 5
Data_1[0] |51 D1| Data_2[0] ‘ Daa2[0] Array sze= 5

Number of bitstoshift ~ Array specification  None

Shift |52
If both S1 and D1 are not arrays, 32 bits are rotated. For S2, specify avalue between 0 and 31.

€ System Variables Indicating Execution Results

When the result of the execution is 0, #L_CalcZero turns ON.

Thefina bit value which overflowed as aresult of the rotation is stored in #L_ CalcCarry.
If the execution resultsin an error, #L_Status stores the error information.

If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed instruction will be stored in the system variables.
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Explanations of Each Instruction

Program Example
ROR

1 -Mald START

CheckBits ROR
2|1

1 Data_1 (51 01| Data_1

(1) When the positive transition instruction turns ON, the ROR instruction is executed. When
the ROR instruction is executed, the result of rotating 1 bit to the right is stored in D1.
(Supplementary) When using a normally open instruction, the ROR instruction is always
executed as long asthe bit is ON.

Bit 31130|29(28(27|26|25|24|23|22|--|{3|2(1]0
1/0{0|0jO0O|O|O|O|1]|]0O|-|]O0O|O0|0O]|O
\\\\\\\\\\\\\\ orgnt
to right
|?|0|0|0|0|0|0|1|0|---|0|0|0|0|i|

Most significant bit Least significant bit

Program Example
RORP

| CheckBits RORF |
2 |

[
[1]‘ Data_1 |51 n}l Data_‘l‘

The RORP and ROR instructions have different ways of detecting when to execute. For
RORP, even when using a normally open instruction, only the upward transition is detected,
and the RORP instruction is executed. Therefore, the RORP instruction is executed only for
one scan, even when the bit confirmation continues to turn ON.
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Explanations of Each Instruction

B RCL and RCLP (Rotate Left with Carry Over)

Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
RCL
RCL | i
(Rotate Left with Carry- 51 M Rotate 410 10
over - level transition)
=2
Ladder Instruction Name Ladder Symbol Feature Number of Steps
RCLP
RCLP i
(Rotate Left with Carry- 51 o1 Rotate 4t0 10
over - positive transition)
=2

@ Operand Settings

The following table lists the specifiable content of operands S1, S2, and D1 for the RCL and

RCLP instructions.

The actual number of stepsin the RCL and RCLP instructions depends on the specified oper-
ands. The following describes how to cal culate the number of steps.

Number of Stepsin operand S1 + Number of Stepsin operand S2 + Number of Stepsin oper-
and D1 + 1 = Total Number of Stepsin the Instruction

e.g. Converting the number of stepsin the RCL and RCLP instructions
(For the number of stepsin an operand, refer to the operand settings on the next page.)

RCL

Data_1 |51

1o |52

D1

Data_2

{Datal=1step} +{10=1step} +{Data2=1step} + {1step} = 4 steps

Onelast step isincluded in the instruction. Be sure to add that one step.
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operand (S1) in RCL and RCLP

instructions.
Number of ;
- . Possible: O
Name Type Condition Stoegzrlgntge i

External Bit — — X

Device Only aword is specified.
Address Word (Example: [PLC1]D0000) L ©
Bit — — x

Internal Only aword is specified.
Address Word (Example: [#INTER- 1 O

NAL]LS0000)
Bit — — x
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified
Specify integer variable > o
Integer [constant]

: : Specify integer variable
(including 10) [Variable] 3 O

Specify integer variable
[constant/variable] — x

_ .B/W [constant/variable]
Variable — — X

Format : .
Specify float variable L
Float [constant] X
Specify float variable [variabl€] — X
— — X
Red Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 o)
Time .HR/ .MIN/ .SEC only 2 o)
KP/ TR/ .TD/ .PA/ .BA/.ST
PID only 2 @)
Continued
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Explanations of Each Instruction

" LTl o Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — x
| — 1 O
Q_ — 1 )
Modifiers are not specified 1 o)
D_ D_sxxx B/W [constant] — x
Address D_sxxx B/W [address] — X
Format F_ — — x
R_ — — X
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 e
N_ YR/ .MO/ .DAY only 2 @)
J .HR/ .MIN/ .SEC only 2 @)
KPP .TR/.TD/ .PA/ .BA/.ST
u_ only 2 O
Float +1.175494351e-38 to o y
+3.402823466e+38
+2.2250738585072014e-308
Constant Redl to o y
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 1 [e)
GP-Pro EX Reference Manual 30-258




Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operand (S2) in RCL and RCLP

instructions.
Number of ;
- . Possible: O
Name Type Condition Stoegzrlgntge i

External Bit — — X

Device Only aword is specified.
Address Word (Example: [PLC1]D0000) L ©
Bit — — x

Internal Only aword is specified.
Address Word (Example: [#INTER- 1 O

NAL]LS0000)
Bit — — x
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified
Specify integer variable > o
Integer [constant]

: : Specify integer variable
(including 10) [Variable] 3 O

Specify integer variable
[constant/variable] — x

_ .B/W [constant/variable]
Variable — — X

Format : .
Specify float variable L
Float [constant] X
Specify float variable [variabl€] — X
— — X
Red Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 o)
Time .HR/ .MIN/ .SEC only 2 o)
KP/ TR/ .TD/ .PA/ .BA/.ST
PID only 2 @)
Continued
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Explanations of Each Instruction

" LTl o Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — x
| — 1 O
Q_ — 1 )
Modifiers are not specified 1 o)
D_ D_sxxx B/W [constant] — x
Address D_sxxx B/W [address] — X
Format F_ — — x
R_ — — X
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 e
N_ YR/ .MO/ .DAY only 2 @)
J .HR/ .MIN/ .SEC only 2 @)
KPP .TR/.TD/ .PA/ .BA/.ST
u_ only 2 O
Float +1.175494351e-38 to o y
+3.402823466e+38
+2.2250738585072014e-308
Constant Redl to o y
+1.7976931348623158e+308
I nteger Oto 32 1 O
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operand (D1) in RCL and RCLP

instructions.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Only aword is specified.
Address Word (Example: [PLCS:E DO00O) L ©
Bit — — x
Internal Only aword is specified.
Address Word (Example: [#INTER- 1 @)
NAL]LS0000)
Bit — —_ <
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified
Specify integer variable > o
Integer [constant]
(Output Specify integer variable 3
included) [Variable] ©
Specify integer variable
[constant/variable] — x
_ .B/W [constant/variable]
Variable — —_ <
Format ify float varidble
Float Spec [)(/:OH stant] — X
Specify float variable [variabl€] — X
— — X
Red Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 o)
Time .HR/ .MIN/ .SEC only 2 o)
KP/ TR/ .TD/ .PA/ .BA/.ST
PID only 2 @)
Continued
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Explanations of Each Instruction

" LTl o Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — x
| — 1 O
Q_ — 1 )
Modifiers are not specified 1 o)
D_ D_sxxx B/W [constant] — x
Address D_sxxx B/W [address] — X
Format F_ — — x
R_ — — X
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 e
N_ YR/ .MO/ .DAY only 2 @)
J .HR/ .MIN/ .SEC only 2 @)
KPP .TR/.TD/ .PA/ .BA/.ST
u_ only 2 O
Float +1.175494351e-38 to o y
+3.402823466e+38
+2.2250738585072014e-308
Constant Redl to o y
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X
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Explanations of Each Instruction

€ Explanation of the RCL and RCLP Instructions

When the RCL or RCLP instruction is executed, the S1 bits are rotated to the left S2 number
of bits. The topmost bit (the most significant bit) is stored in acarry flag, and the carry flag (1
or 0) is rotated to the bottom-most bit (the least significant bit).

Theresultis stored in D1. The RCL and RCLP instructions aways pass power. When using
the RCL and RCLP instructions, an error will occur if the variables specified in operands S1
and D1 are not the same type. Specify the same variable type in the S1 and D1 operands.
Refer to the following for specifying a constant.

S1: Rotation device Specifies a device to rotate bits.
S2: Number of bitsto rotate Specifies the number of bitsto rotate.
D1: Storage device Specifies adevice for storing the result after bits are rotated.

e.g. When 1 bit isrotated to left (with carry over)

Most significant bit Least significant bit
Before instruc- Information in a carry flag before
tion execution 31 30 29 28 e 3 2 1 0 execution of an instruction

1o 1] B 1 o] 1]+ [0 |
" // //// A%m{’;ltionfin a'cartry fltgg after

A er instrup- execution of an Instruction

tion execution | 0 | 1 | 1 | . | 0 | 1 | 1 | 0 |

The most significant bit is stored in a carry flag.

When operand D1 is an integer variable

10 .81 D1-OUT1 Operand S2 Integer constant 20

ROL Operand S1 Integer constant 10
. Operand D1 Integer variable OUT1

20 |32

When operand D1 is an integer variable and you want to input hexadecimal values in
operands S1 and S2.
When Ox (zero and lower case x) isinput, the following values are interpreted as hexadeci-

mal values.
ROL Operand S1 Integer Constant OxFF
OFF |51 pilouTe Operand S2 Integer constant OxF
Operand D1 Integer variable OUT2
OxF |52
RCL Datal[Q] Array Size= 5
Data 10 |51 D7| Data_2[0] Data 2 [0 Arrey Size= 5
Number of bitsto shift ~ Array specification  None
Shift |52

If both S1 and D1 are not an array, 32 bits are rotated with carry over.
For S2, specify avaue between 0 and 32.
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Explanations of Each Instruction

& System Variables Indicating Execution Results
When the result of the execution is 0, #L_CalcZero turns ON.
Thefinal bit value which overflowed as aresult of the rotation is stored in #L_CalcCarry.
If the execution resultsin an error, #L_ Status stores the error information.
If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of
the last processed instruction will be stored in the system variables.
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Explanations of Each Instruction

Program Example

RCL
1 -Mald START
[
CheckBits RCL
2|
1] Data_1 |51 01| Data_1
1|52
HL_CalcCarry TopBitOM
3 !
()
4 —HalN END
13

(2) When the positive transition instruction turns ON, the RCL instruction is executed. When
the RCL instruction is executed, the result from rotating 1 bit with carry over is stored in
D1.

(2) When 1 bit is shifted to the left with carry over, you can use #L_CalcCarry to check the
value of the most significant bit before the rotate operation.

(Supplementary) When using anormally open ingtruction, the RCL ingtruction is aways exe-
cuted aslong asthe bit is ON.

Most significant bit Least significant bit

Information in a carry flag before
0 execution of an instruction

Before 31 30 29 28 3 2 1

e T I e B B o o]
P S /
o[ 1[1] o[1]1]0]

The most significant bit is stored in a carry flag.

After
instruction
execution

Program Example
RCLP

| CheckBits RCLP |
|

1 Data 1 (51  D1| Data_1

The RCLP and RCL instructions have different ways of detecting when to execute. In the
RCLPinstruction, even when using anormally open instruction, only the upward transitionis
detected, and the RCLP instruction is executed. Therefore, the RCLP instruction is executed
only for one scan, even when the bit remains ON.
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B RCR and RCRP (Rotate Right with Carry Over)

Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
RCR
RCR
(Rotate Right with Carry- 51 D1 Rotate 410 10
over - level transition)
=2
Ladder Instruction Name Ladder Symbol Feature Number of Steps
RCRFP
RCRP -
(Rotate Right with Carry- 51 o1 Rotate 4t0 10
over - positive transition)
=2

@ Operand Settings

The following table lists the specifiable content of operands S1, S2, and D1 for the RCR and

RCRP instructions.

The actual number of stepsin the RCR and RCRP instructions depends on the specified oper-
ands. The following describes how to cal culate the number of steps.
Number of Stepsin operand S1 + Number of Stepsin operand S2 +Number of Stepsin oper-
and D1 + 1 = Total Number of Stepsin the Instruction

e.g. Converting the number of stepsin RCR and RCRP instructions
(For the number of stepsin an operand, refer to the operand settings on the next page.)

{Datal=1step} +{10=1step} +{Data2=1step} +{1step} = 4 steps

Data_1 |51 01

RCR

10|52

Data_2

Onelast step isincluded in the instruction. Be sure to add that one step.
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@ Operand Settings
The following table lists the configurable conditions for Operand (S1) in RCR and RCRP

instructions.
Number of ;
- . Possible: O
Name Type Condition Stoegzrlgntge i

External Bit — — X

Device Only aword is specified.
Address Word (Example: [PLC1]D0000) L ©
Bit — — x

Internal Only aword is specified.
Address Word (Example: [#INTER- 1 O

NAL]LS0000)
Bit — — x
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified
Specify integer variable > o
Integer [constant]

: : Specify integer variable
(including 10) [Variable] 3 O

Specify integer variable
[constant/variable] — x

_ .B/W [constant/variable]
Variable — — X

Format : .
Specify float variable L
Float [constant] X
Specify float variable [variabl€] — X
— — X
Red Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 o)
Time .HR/ .MIN/ .SEC only 2 o)
KP/ TR/ .TD/ .PA/ .BA/.ST
PID only 2 @)
Continued
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" LTl o Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — x
| — 1 O
Q_ — 1 )
Modifiers are not specified 1 o)
D_ D_sxxx B/W [constant] — x
Address D_sxxx B/W [address] — X
Format F_ — — x
R_ — — X
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 e
N_ YR/ .MO/ .DAY only 2 @)
J .HR/ .MIN/ .SEC only 2 @)
KPP .TR/.TD/ .PA/ .BA/.ST
u_ only 2 O
Float +1.175494351e-38 to o y
+3.402823466e+38
+2.2250738585072014e-308
Constant Redl to o y
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 1 [e)
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@ Operand Settings
The following table lists the configurable conditions for Operand (S2) in RCR and RCRP

instructions.
Number of ;
- . Possible: O
Name Type Condition Stoegzrlgntge i

External Bit — — X

Device Only aword is specified.
Address Word (Example: [PLC1]D0000) L ©
Bit — — x

Internal Only aword is specified.
Address Word (Example: [#INTER- 1 O

NAL]LS0000)
Bit — — x
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified
Specify integer variable > o
Integer [constant]

: : Specify integer variable
(including 10) [Variable] 3 O

Specify integer variable
[constant/variable] — x

_ .B/W [constant/variable]
Variable — — X

Format : .
Specify float variable L
Float [constant] X
Specify float variable [variabl€] — X
— — X
Red Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 o)
Time .HR/ .MIN/ .SEC only 2 o)
KP/ TR/ .TD/ .PA/ .BA/.ST
PID only 2 @)
Continued
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" LTl o Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — x
| — 1 O
Q_ — 1 )
Modifiers are not specified 1 o)
D_ D_sxxx B/W [constant] — x
Address D_sxxx B/W [address] — X
Format F_ — — x
R_ — — X
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 e
N_ YR/ .MO/ .DAY only 2 @)
J .HR/ .MIN/ .SEC only 2 @)
KPP .TR/.TD/ .PA/ .BA/.ST
u_ only 2 O
Float +1.175494351e-38 to o y
+3.402823466e+38
+2.2250738585072014e-308
Constant Redl to o y
+1.7976931348623158e+308
I nteger Oto 32 1 O
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@ Operand Settings
The following table lists the configurable conditions for Operand (D1) in RCR and RCRP

instructions.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Only aword is specified.
Address Word (Example: [PLCS:E DO00O) L ©
Bit — — x
Internal Only aword is specified.
Address Word (Example: [#INTER- 1 @)
NAL]LS0000)
Bit — —_ <
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified
Specify integer variable > o
Integer [constant]
(Output Specify integer variable 3
included) [Variable] ©
Specify integer variable
[constant/variable] — x
_ .B/W [constant/variable]
Variable — —_ <
Format ify float varidble
Float Spec [)(/:OH stant] — X
Specify float variable [variabl€] — X
— — X
Red Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 o)
Time .HR/ .MIN/ .SEC only 2 o)
KP/ TR/ .TD/ .PA/ .BA/.ST
PID only 2 @)
Continued
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" LTl o Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — x
| — 1 O
Q_ — 1 )
Modifiers are not specified 1 o)
D_ D_sxxx B/W [constant] — x
Address D_sxxx B/W [address] — X
Format F_ — — x
R_ — — X
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 e
N_ YR/ .MO/ .DAY only 2 @)
J .HR/ .MIN/ .SEC only 2 @)
KPP .TR/.TD/ .PA/ .BA/.ST
u_ only 2 O
Float +1.175494351e-38 to o y
+3.402823466e+38
+2.2250738585072014e-308
Constant Redl to o y
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X
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€ Explanation of the RCR and RCRP Instructions

When the RCR or RCRP instruction is executed, the S1 bits are rotated to the right S2 num-
ber of bits. The bottom-most bit (the least most bit) is stored in acarry flag and the carry flag
(1 or 0) isrotated to the topmost bit (the most significant hit).

Theresult is stored in D1. The RCR and RCRP instructions always pass power. When using
the RCR and RCRP instructions, an error will occur if the variables specified in operands S1
and D1 are not the same type. Specify the same variable type in the S1 and D1 operands.
Refer to the following for specifying a constant.

S1: Rotation device Specifies a device to rotate bits.
S2: Number of bitsto rotate Specifies the number of bitsto rotate.
D1: Storage device Specifies adevice for storing the result after bits are rotated.

e.g. When 1 bit isrotated to right (with carry over)

Most significant bit Least significant bit

Information in a carry flag before
Before 31 30 | 29 | 28 e 3 2 1 0 execution of an instruction
instruction
1

execution 1 0 1 y — ] 5 1
SO NN \

After
instruction ‘
execution

Information in a carry flag is stored in the most significant bit.

When operand D1 is an integer variable

RCR Operand S1 Integer constant 10
1051 b1l ouTt Operand S2 Integer constant 20
Operand D1 Integer variable OUT1
20 |52

When operand D1 is an integer variable and you want to input hexadecimal values in
operands S1 and S2.

When Ox (zero and lower case x) isinput, the following values are interpreted as hexadeci-
mal values.

RCR Operand S1 Integer Constant OXFF
oFF |51 piloute Operand S2 Integer constant OxF
Operand D1 Integer variable OUT2
OxF |52
RLA Data1[0] Array Size= 5
Data (0] |51 1| Data_2(0] Data 2 [0] Array Size= 5
Number of bitstoshift ~ Array specification  None
Shift |52

If both S1 and D1 are not an array, 32 bits are rotated with carry over.
For S2, specify avaue between 0 and 32.
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& System Variables Indicating Execution Results

When the result of the execution is 0, #L_CalcZero turns ON.

The bit value which overflowed as aresult of the shift is stored in #L_CalcCarry.
If the execution resultsin an error, #L_ Status stores the error information.

If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed instruction will be stored in the system variables.
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Program Example

RCR
1-MalN START
[
CheckBits RCR
2|11l
1 Data 1|51 D1 Data_1
1|52
HL_CalcCary BottormBitO M
3 1l
()
4 —HMall END
13

(1) When the positive transition instruction turns ON, the RCR instruction will be executed.
When the RCR instruction is executed, the result of rotating 1 bit with carry over is stored
inD1.

(2) When 1 bit is shifted to the right with carry over, you can use #L_CalcCarry to check the
value of the least significant bit before rotation.

(Supplementary) When using anormally open instruction, as long as the bit is ON, the RCR
instruction is always executed.

Most significant bit Least significant bit

Information in a carry flag before

Before 31 30 | 29 | 28 pe. 3 2 1 0 execution of an instruction

instruction

execution 1 0 1 1 e 1 0 1 El
\\\\ \\ wr‘mation in a carry flag after
After execution of an instruction
instruction 0 | 1 | 1 | . | 0 | 1 | 1 | 0

execution

Information in a carry flag is stored in the most significant bit.

Program Example
RCRP

| CheckBits RCAP |
2— |

1] Data_1 |51 01| Data_1

The RCRP and RCR instructions have different ways of detecting when to execute. In the
RCRP instruction, even when using a normally open instruction, only the upward transition
is detected, and the RCRP instruction is executed. Therefore, the RCRP instruction is exe-
cuted only for one scan, even when the bit remains ON.
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30.5.13 Function Instruction

B SUM/SUMP (Total)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
S
SUM ' .
(Total - level transition) s Operation | 61010
=2
Ladder Instruction Name Ladder Symbol Feature Number of Steps
SLIMP
SUMP ' ,
(Total - positive transition) o bl Operation 6t 10
52

@ Operand Settings
Thefollowing table lists the specifiable contents of operands S1, S2, D1 for the SUM/SUMP
instructions.
The actual number of steps in the SUM/SUMP instructions depends on the operand specifi-
cation method. The following describes how to calcul ate the number of steps.
Number of Steps in operand S1 + Number of Stepsin operand S2 + Number of Stepsin
Operand D1 + 1 = Total Number of Stepsin the Instruction

e.g. Caculate the number of stepsinthe SUM/SUMP instructions
(For the number of stepsin an operand, refer to the operand settings in the next section.)

SUM

Data 100 |51 01| Resultf0]

10|52
{Datal[0] =2 Steps} + {10= 1 Step} + {Result [0]= 2 Steps} + {1 Step} = 6 Steps

Onelast step isincluded in the instruction. Be sure to add that one step.
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@ Operand Settings
The following table lists the configurable conditions for Operand Sl in the SUM/SUMP

instructions.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Word Only aword is specified. L y
Address (Example: [PLC1]D0000)
Bit — — x
Internal Only aword is specified.
Address Word (Example: [#INTER- — x
NAL]LS0000)

Bit — — x
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) — x
Arrays and modifiers are not B N

specified

Specify integer variable >
Integer [constant]
(not includ- Specify integer variable 3
ing 1/0) [variable]
Specify integer variable
[constant/variable] — x
_ .B/W [constant/variable]
Variable — — X
Format ify float variable
Float Spec [ﬁonstant] 2 o
Specify float variable [variabl €] 3 [e)
_— _— X
Real Specify red variable [constant] 2 @)
Specify red variable [variable] 3 @)
Timer PTL.ET only — x
Counter .PV/.CV only — x
Date YR/ .MO/ .DAY only — x
Time .HR/ .MIN/ .SEC only — X
PID KP TR/ .TD/ .PA/ .BA/.ST L y
only
Continued
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Number of

" - Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — x
I — — X
Q_ — — X
Modifiers are not specified 1 o)
D_ D_sxxx B/W [constant] — x
Address D_sxxx B/W [address] — X
Format F_ — 1 [®)
R_ — 1 @)
T .PT/.ET only — x
C_ .PV/.CV only — X
N_ YR/ .MO/ .DAY only — X
J HR/ .MIN/ .SEC only — X
U KPP .TR/.TD/ .PA/ .BA/.ST . o
- only
Float +1.175494351e-38 to o «
+3.402823466e+38
+2.2250738585072014e-308
Constant Redl to o 9
+1.7976931348623158e+308
Integer —2147483648 to 2147433647 — x
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@ Operand Settings
The following table lists the configurable conditions for Operand S2 in the SUM/SUMP

instructions.
Number of ;
- . Possible: O
Name Type Condition Stoegzrlgntge i

External Bit — — X

Device Only aword is specified.
Address Word (Example: [PLC1]D0000) L ©
Bit — — x

Internal Only aword is specified.
Address Word (Example: [#INTER- 1 O

NAL]LS0000)
Bit — — x
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified
Specify integer variable > o
Integer [constant]

: : Specify integer variable
(including 10) [Variable] 3 O

Specify integer variable
[constant/variable] — x

_ .B/W [constant/variable]
Variable — — X

Format : .
Specify float variable L
Float [constant] X
Specify float variable [variabl€] — X
— — X
Red Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 o)
Time .HR/ .MIN/ .SEC only 2 o)
KP/ TR/ .TD/ .PA/ .BA/.ST
PID only 2 @)
Continued
GP-Pro EX Reference Manual 30-279




Explanations of Each Instruction

. Number of Possible: O
Name Type Condition Stgg:;gntge e

X_ — — X

Y_ — — X

M_ — — x

| — 1 O

Q_ — 1 )

Modifiers are not specified 1 o)

D_ D_sxxx B/W [constant] — x

Address D_sxxx B/W [address] — X
Format F_ — — x
R_ — — X

T .PT/.ET only 2 [e)

C_ .PV/.CV only 2 e

N_ YR/ .MO/ .DAY only 2 O

J .HR/ .MIN/ .SEC only 2 @)

KP/ TR/ .TD/ .PA/ .BA/.ST
u_ only 2 O
Constant — 1 to 4096 1 @)
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@ Operand Settings
The following table lists the configurable conditions for Operand D1 in the SUM/SUMP

instructions.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Word Only aword is specified. L y
Address (Example: [PLC1]D0000)
Bit — — x
Internal Only aword is specified.
Address Word (Example: [#INTER- — x
NAL]LS0000)

Bit — — x
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) — x
Arrays and modifiers are not B N

specified

Specify integer variable >
Integer [constant]
(Output Specify integer variable 3
included) [variable]
Specify integer variable
[constant/variable] — x
_ .B/W [constant/variable]
Variable — — X
Format ify float variable
Float Spec [Xonstant] 2 o
Specify float variable [variabl€] 3 @)
—_— _— X
Real Specify rea variable [constant] 2 @)
Specify red variable [variable] 3 @)
Timer PTLET only — x
Counter .PV/.CV only — x
Date YR/ .MO/ .DAY only — x
Time .HR/ .MIN/ .SEC only — X
PID KPP .TR/.TD/ .PA/ .BA/.ST L y
only
Continued
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" LTl o Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
| — — X
Q_ — 1 )
Modifiers are not specified 1 o)
D_ D_sxxx B/W [constant] — x
Address D_sxxx B/W [address] — X
Format F_ — 1 [®)
R_ — 1 [e)
T .PT/.ET only 2 @)
C_ .PV/.CV only 2 o)
N_ YR/ .MO/ .DAY only 2 @)
J HR/ .MIN/ .SEC only 2 @)
KP . TR/.TD/ .PA/ .BA/.ST
u_ only 2 O
Float +1.175494351e-38 to o «
+3.402823466e+38
+2.2250738585072014e-308
Constant Redl to o 9
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X
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€ Explanation of the SUM and SUMP Instructions

The SUM/SUMP instructions both cal culate sums. When the SUM instruction is executed,
S2 array elements beginning at address S1 are totaled and the result issaved to D1. The
SUM/SUMP instructions always pass power. If the variables designated to operands S1 and
D1 are not the same type, an error will occur when using SUM/SUMP instructions. Desig-
nate the same variable type in operands S1 and D1.

Refer to the following for specifying a constant.

When operand D1 is an integer variable

SUM Operand S1 Integer Variable (Array) Data 1 [0]
Data_1[0] |51 0| Data_2[0] Operand S2 Integer Constant 5
Operand D1 Integer Varigble (Array) Data 2 [0]
5|52

When operand D1 is an integer variable and you want to input hexadecimal values in

operand S2.
When 0x (zero and lower case X) isinput, the following values are interpreted as hexadeci-
mal values.
S Operand S Integer Variable (Array) Data 1 [0]
Data_1[0] |51 01| Drata_2[0] ‘ Operand S2 Integer Constant 0x5
05 |52 Operand D1 Integer Varigble (Array) Data 2 [0]

Confirming Execution Results

(2) If you use any numeric value that cannot be expressed in operands S1 and S2 (infinite or
nonnumeric value), the instruction will not be executed.
As error indication, error code “6706” isset in #L_CalcErrCode.
The output result D1 maintains the value from the last successfully executed instruction.

€ System Variables Indicating Execution Results
If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of
the last processed instruction will be stored in the system variables.
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Program Example

SUM
Totals 1 through 5 in Data 1 and saves the total in Data 2.

|
m

i

o

—Malt START

Start

i1l

SUM

—MalH END

Data_1[0] |51

552

[| Data_ 200

(2) When the positive transition instruction turns ON, the SUM instruction will be executed.
When the SUM instruction is executed, array elements O through 4 of Data 1 are totaled,

and theresult at D1 is stored in Data 2.

When using a normally-open instruction, as long as the instruction variable is ON, the

SUM instruction is always executed.

Arral)\/l ;/:]gable Data 1 ﬁ] E{;ﬁ&%ﬁg Save in Data 2
Datal [0] + - Data 2 [O]
Datall[]] + Data? [1]
Datal[Z2] + Data2[2]
Datal([3] + Data2 [3]
Datal [4] + Data?2 [4]
Element Datal[5] Data?2 [5]
Datal|6] Data2[6]
Datal(7] Data2[7]
Datal[8] Data?2 [8]
Datal[9] Data?2 [9]
Datal[10] Data 2 [10]

Program Example
SUMP

(1

Start

SUMP I

Data 1[0] |5

=

552

01| Data_2[0]

(2) The SUMP and SUM instructions differ in how they detect the instruction start. The
SUMP instruction only detects the upward transition and executes the SUMP instruction
even when using a normally open instruction. Even if the variable of the NO instruction
stays ON, the SUMP instruction is executed only once (on the first scan).
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B AVE/AVEP (Average)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
AVE
AVE |
(Average - 51 o1 Operation 61010
level transition)
=2
Ladder Instruction Name Ladder Symbol Feature Number of Steps
AVEP
AVEP |
(Average - 51 o1 Operation 6to 10
positive transition)
=2

@ Operand Settings
The following table lists the specifiable contents of operands S1, S2 and D2 for the AVE/
AVEP instructions.
The actual number of stepsin the AV E/AV EP instructions depends on the operand specifica-
tion method. The following describes how to calculate the number of steps.
Number of Stepsin operand S1 + Number of Stepsin operand S2 + Number of Stepsin oper-
and D1 + 1 = Total Number of Stepsin the Instruction

e.g. Calculate the number of stepsin the AVE/AVEP Instructions
(For the number of stepsin the operand, refer to the operand settings in the next
section.)

AWE

Data_1[0] |51 01| Result]0]

10 |52
{Datal[0] =2 Steps} + {10 =1 Step} + {Result [0] =2 Steps} + {1 Step} = 6 Steps

Onelast step isincluded in the instruction. Be sure to add that one step.

GP-Pro EX Reference Manual 30-285




Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operand S1 in the AVE/AVEP

instructions.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Word Only aword is specified. L y
Address (Example: [PLC1]D0000)
Bit — — x
Internal Only aword is specified.
Address Word (Example: [#INTER- — x
NAL]LS0000)

Bit — — x
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) — x
Arrays and modifiers are not B N

specified

Specify integer variable >
Integer [constant]
(not includ- Specify integer variable 3
ing 1/0) [variable]
Specify integer variable
[constant/variable] — x
_ .B/W [constant/variable]
Variable — — X
Format ify float variable
Float Spec [ﬁonstant] 2 o
Specify float variable [variabl €] 3 [e)
_— _— X
Real Specify red variable [constant] 2 @)
Specify red variable [variable] 3 @)
Timer PTL.ET only — x
Counter .PV/.CV only — x
Date YR/ .MO/ .DAY only — x
Time .HR/ .MIN/ .SEC only — X
PID KP TR/ .TD/ .PA/ .BA/.ST L y
only
Continued
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Number of

" - Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — x
I — — X
Q_ — — X
Modifiers are not specified 1 o)
D_ D_sxxx B/W [constant] — x
Address D_sxxx B/W [address] — X
Format F_ — 1 [®)
R_ — 1 @)
T .PT/.ET only — x
C_ .PV/.CV only — X
N_ YR/ .MO/ .DAY only — X
J HR/ .MIN/ .SEC only — X
U KPP .TR/.TD/ .PA/ .BA/.ST . o
- only
Float +1.175494351e-38 to o «
+3.402823466e+38
+2.2250738585072014e-308
Constant Redl to o 9
+1.7976931348623158e+308
Integer —2147483648 to 2147433647 — x
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@ Operand Settings
The following table lists the configurable conditions for Operand S2 in the AV E/AVEP

instructions.
Number of ;
- . Possible: O
Name Type Condition Stoegzrlgntge i

External Bit — — X

Device Only aword is specified.
Address Word (Example: [PLC1]D0000) L ©
Bit — — x

Internal Only aword is specified.
Address Word (Example: [#INTER- 1 O

NAL]LS0000)
Bit — — x
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified
Specify integer variable > o
Integer [constant]

: : Specify integer variable
(including 10) [Variable] 3 O

Specify integer variable
[constant/variable] — x

_ .B/W [constant/variable]
Variable — — X

Format : .
Specify float variable L
Float [constant] X
Specify float variable [variabl€] — X
— — X
Red Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 o)
Time .HR/ .MIN/ .SEC only 2 o)
KP/ TR/ .TD/ .PA/ .BA/.ST
PID only 2 @)
Continued
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. Number of Possible: O
Name Type Condition Stgg:;gntge e

X_ — — X

Y_ — — X

M_ — — x

| — 1 O

Q_ — 1 )

Modifiers are not specified 1 o)

D_ D_sxxx B/W [constant] — x

Address D_sxxx B/W [address] — X
Format F_ — — x
R_ — — X

T .PT/.ET only 2 [e)

C_ .PV/.CV only 2 e

N_ YR/ .MO/ .DAY only 2 O

J .HR/ .MIN/ .SEC only 2 @)

KP/ TR/ .TD/ .PA/ .BA/.ST
u_ only 2 O
Constant — 1 to 4096 1 @)
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@ Operand Settings
The following table lists the configurable conditions for Operand D1 in the AVE/AVEP

instructions.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Word Only aword is specified. L y
Address (Example: [PLC1]D0000)
Bit — — x
Internal Only aword is specified.
Address Word (Example: [#INTER- — x
NAL]LS0000)

Bit — — x
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) — x
Arrays and modifiers are not B N

specified

Specify integer variable >
Integer [constant]
(Output Specify integer variable 3
included) [variable]
Specify integer variable
[constant/variable] — x
_ .B/W [constant/variable]
Variable — — X
Format ify float variable
Float Spec [Xonstant] 2 o
Specify float variable [variabl€] 3 @)
—_— _— X
Real Specify rea variable [constant] 2 @)
Specify red variable [variable] 3 @)
Timer PTLET only — x
Counter .PV/.CV only — x
Date YR/ .MO/ .DAY only — x
Time .HR/ .MIN/ .SEC only — X
PID KPP .TR/.TD/ .PA/ .BA/.ST L y
only
Continued
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" LTl o Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
| — — X
Q_ — 1 )
Modifiers are not specified 1 o)
D_ D_sxxx B/W [constant] — x
Address D_sxxx B/W [address] — X
Format F_ — 1 [®)
R_ — 1 [e)
T .PT/.ET only 2 @)
C_ .PV/.CV only 2 o)
N_ YR/ .MO/ .DAY only 2 @)
J HR/ .MIN/ .SEC only 2 @)
KP . TR/.TD/ .PA/ .BA/.ST
u_ only 2 O
Float +1.175494351e-38 to o «
+3.402823466e+38
+2.2250738585072014e-308
Constant Redl to o 9
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X
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€ Explanation of the AVE and AVEP Instructions

The AVE/AVEP instructions both calculate the average. When the AVE instruction is exe-
cuted, S2 array elements beginning at address S1 are averaged and the result is saved in D1.
The AVE/AV EP instructions always pass power. If the variables designated to operands S1
and D1 are not the same type, an error will occur when using the AVE/AVEP instructions.
Designate the same variable type in operands S1 and D1.

Refer to the following for specifying a constant.

When operand D1 is an integer variable

AE Operand S1 Integer Variable (Array) Data 1 [0]
Data_1{0] |51 01| Data_2[0] Operand S2 Integer Cor\stant 5
Operand D1 Integer Variable (Array) Data 2 [0]
5|52

When operand D1 is an integer variable and you want to input hexadecimal values in

operand S2.
When Ox (zero and lower case x) isinput, the following values are interpreted as hexadeci-
mal values.
AVE Operand S1 Integer Variable (Array) Data 1 [0]
Data 1[0] |51 01| Data, 2101 Operand S2 Integer Copaant 0x5
Operand D1 Integer Variable (Array) Data 2 [O]
045 |52

Confirming Execution Results

(1) If you use any numeric value that cannot be expressed in operands S1 and S2 (infinite or
nonnumeric value), the instruction will not be executed.
Aserror indication, error code “6706” isset in #L_CalcErrCode.
The output result D1 maintains the value from the last successfully executed instruction.

€ System Variables Indicating Execution Results
If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of
the last processed instruction will be stored in the system variables.

If there are no items to be calculated, the total is zero and the result is zero.
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Program Example

AVE

Averages 1 through 5 in Data 1 and savesthe result in Data 2.

1
]

—MAIN START

Skart

i

EE

[-MalN END

Data_1[0] |5

iy

5152

D1

Diata_2[00

(1) When the positive transition instruction turns ON, the AV E instruction will be executed.
When the AVE instruction is executed, the average of array elements 0 through 4 of Data
1 are calculated and the result at D1 is stored in Data 2.
When using a normally-open instruction, as long as the instruction variable is ON, the
AVE instruction is always executed.

Arral)\/l ;/:]gable Data 1 ﬁ] E{;ﬁ&%ﬁg Save in Data 2
Datal [0] + - Data 2 [O]
Datal[]] + Data? [1]
Datal[Z2] + +5 Data2[2]
Datal[3] + Data2[3]
Datal [4] + Data?2 [4]
Element Datal [5] Data?2 [5]
Datal|6] Data 2 [6]
Datal[7] Data2[7]
Datal(§] Data2[8]
Datal[9] Data2[9]
Data1[10] Data 2 [10]
Program Example
AVEP
Skart AWEP
2 I
il Data_1[0] |51 D1| Data_2[0]

552

(2) AVEP and AVE instructions differ in how they detect theinstruction start. The AVEP only
detects the upward transition and executes the AV EP instruction even when using a nor-
mally open instruction. Even if the variable of the NO instruction stays ON, the AVEP
instruction is executed only once (on the first scan).
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B SQRT/SQRTP (Square Root)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
SQRT SORT
(Square Root - - Operation 3to7
level transition) o1 D1
Ladder Instruction Name Ladder Symbol Feature Number of Steps
SQRTP SORTP
(Square Root - - Operation 3to7
positive transition) o 0

@ Operand Settings

The following table lists the specifiable contents of operands S1 and D1 for the SQRT/

SQRTP instructions.

The actual number of stepsin the SQRT/SQRTP instructions depends on the operand specifi-
cation method. The following describes how to calculate the number of steps.
Number of Stepsin operand S1 + Number of Stepsin operand D1 + 1 = Total Number of

Stepsin the Instruction.

e.g. Caculate the number of stepsin the SQRT/SQRTP instructions
(For the number of stepsin an operand, refer to the operand settings in the next section.)

[rata 1[0]

SORT

51 1] Result{M]

{Datal[0] =2 Steps} + {Result [N] =3 Steps} + {1 Step} = 6 Steps

One last step isincluded in the instruction. Be sure to add that one step.
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@ Operand Settings

The following table lists the configurable conditions for Operands (S1 and D1) in the SQRT/
SQRTP instructions.

Number of

" : Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Word Only aword is specified. L y
Address (Example: [PLC1]D0000)
Bit — — X
Internal Only aword is specified.
Address Word (Example: [#INTER- — x
NAL]LS0000)
Bit — — x
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) — x
Arrays and modifiers are not B N
specified
Specify integer variable B N
Integer [constant]
(not includ- Specify integer variable
ing 1/0) [variable] — )
Specify integer variable
[constant/variable] — x
_ .B/W [constant/variable]
\é%f;gqb;te Specify float variable 1 0
ify float variable
Float Spec [Xonstant] 2 o
Specify float variable [variabl€] 3 @)
Specify red variable 1 O
Real Specify rea variable [constant] 2 @)
Specify red variable [variable] 3 @)
Timer PTLET only — x
Counter .PV/.CV only — x
Date YR/ .MO/ .DAY only — x
Time .HR/ .MIN/ .SEC only — X
PID KPP .TR/.TD/ .PA/ .BA/.ST L y
only
Continued
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Number of

. 3 Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — x
I — — X
Q_ — — X
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
Address D_xxx B/W [address] — X
Format F_ — 1 O
R_ — 1 [e)
T .PT/.ET only — X
C_ .PV/.CV only — X
N_ .YR/ .MO/ .DAY only — x
J HR/ .MIN/ .SEC only — x
U KP/ TR/ .TD/ .PA/ .BA/.ST B o
- only
+1.175494351e-38 t0
ot Float +3.402823466e+38 1 ©
(Cannot use el 12.22507385?5072014&308 )
for D1.) 0 O
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X
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@ Explanation of the SQRT and SQRTP Instructions
The SQRT/SQRTP instructions both cal cul ate the square root. When the SQRT instructionis
executed, the square root of Sl is calculated and the valueis saved in D1.
The SQRT/SQRTP instructions always pass power. If the variables designated in operands
S1 and D1 are not the same type, an error will occur when using the SQRT/SQRTP instruc-
tions. Designate the same variable type in operands S1 and D1.
Refer to the following for specifying a constant.

When operand D1 is a float variable
When Of (zero and lower case “f”) isinput, the following values become float values.

SLRT ‘ Operand S1 Float constant  0.11

oot lst o1 outs Operand D1~ Float variable  OUT1

When operand D1 is a real variable

When Or (zero and lower case “r") isinput, the following values are interpreted as real val-
ues.

o1t Ist  pilour Operand D1  Readl variable  OUT2

SGRT ‘ OperandS1 ~ Real constant  0.11

When calculating data in a specified array, specify the array with Data[0] or Data[N] (N isan

integer variable).
When operands S1 and D1 specify the entire array, an error will occur even if the variables
are the sametype.
Datal Array size=5
SURT Result Array size=5
Data_1 |51 1| Result The operand specification in the left diagram

resultsin an error.

Datal [Q] Array size=5

SURT Result [N] Array size=5

Data_1[0] |51 1| FresultN] Calculations are performed on individual
variablesin the array.
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Confirming Execution Results

(2) If you use any numeric value that cannot be expressed in operands S1 and S2 (infinite or
nonnumeric value), the instruction will not be executed.
As error indication, error code “6706” isset in #L_CalcErrCode.
The output result D1 keeps the previous value of the successfully executed instruction.

€ System Variables Indicating Execution Results

When the result of the execution is O, #L._CalcZero turns ON.
If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)
When checking the execution result with system variables, check the result after the instruc-

tion has been executed.
Note that when checking the state after multiple instructions have been executed, the result of

the last processed instruction will be stored in the system variables.
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Program Example
SQRT

AN START

jry

]

Start SORT

2|l

] Data_& |51 01| Result

3 -MaIN EWND
7

(1) When the positive transition instruction turns ON, the SQRT instruction will be executed.
When the SQRT instruction is executed, the square root of Data A is stored in the calcula-
tion result (real/float variable) in D1.

When using a normally-open instruction, as long as the instruction variable is ON, the
SQRT instruction is always executed.

Program Example
SQRTP

Start SORTP
2 I
1 Data_ & |51 011} Result

(1) The SQRTP and SQRT instructions differ in how they detect the instruction start. The
SQRTP only detects the upward transition and executes the SQRTP instruction even when
using a normally open instruction. Even if the variable of the NO instruction stays ON,
the SQRTP instruction is executed only once (on the first scan).
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B BCNT/BCNTP (Bit Count)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
BCNT BCMT
(Bit Count - - Operation 3t09
level transition) o1 D1
Ladder Instruction Name Ladder Symbol Feature Number of Steps
BCNTP BCNTP
(Bit Count - - Operation 3t09
positive transition) o 0

@ Operand Settings

The following table lists the specifiable contents of operands S1 and D1 for the BCNT/

BCNTP instructions.

The actual number of steps in the BCNT/BCNTP instructions depends on the operand speci-
fication method. The following describes how to calcul ate the number of steps.
Number of Stepsin Operand S1 + Number of Stepsin Operand D1 + 1 = Total Number of

Stepsin One Instruction

e.g. Caculate the number of stepsinthe BCNT/BCNTP instructions
(For the number of stepsin an operand, refer to the operand settings in the next section.)

[rata_1[1]

BCWT

51 01| Resullindirect]

{Datal[1] =2 Step} + {Result [indirectly specify] = 3 Step} + {1 Step} =6 Step

One last step isincluded in the instruction. Be sure to add that one step.
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@ Operand Settings

The following table list the configurable conditions for Operands (S1 and D1) in the BCNT/
BCNTP instructions.

o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Only aword is specified.
Address Word (Example: [PLCS:E DO00O) L ©
Bit — — x
Internal Only aword is specified.
Address Word (Example: [#INTER- 1 @)
NAL]LS0000)
Bit — — x
Symbol Word — 1 O
Specify ahit — X
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified
Specify integer variable
~ [constant] or > o
Specify integer variable B/W
Integer . [(_:onstant] :
*(Notes 1) Specify integer variable
~ [variable] or 3 o
Variable Specify integer variable B/W
Format [variable]
*(Notes 1) Specify integer variable
sl=10 [constant/variable] 4 ©)
Enabled .B/W [constant/variable]
Dibie if fl_ iabl — :
Disabled ify float variable
Float Spec [zonstant] _ x
Specify float variable [variable] — x
— — X
Redl Specify red variable [congtant] — x
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter PV/.CV only 2 [e)
Date YR/ .MO/ .DAY only 2 @)
Time .HR/ .MIN/ .SEC only 2 [e)
KPP/ .TR/.TD/ .PA/ .BA/ .ST
PID only 2 @)
Continued
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" LTl o Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — x
|_*(Notes 2) — 1 o)
Q_ — 1 )
Modifiers are not specified 1 O
Address D_ D_+#xx B/W [constant] 2 @)
Format D_#xx B/W [address] 3 @)
*(Notes 2) F_ — — x
D1 = Disabled R — — x
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 O
N_ YR/ MO/ .DAY only 2 )
J .HR/ .MIN/ .SEC only 2 @)
KP/ TR/ .TD/ .PA/ .BA/ .ST
u_ only 2 O
Float +1.175494351e-38 to o «
+3.402823466e+38

Constant 12.2250738585072014e-308
*(Notes 3) Red to — x

D1 =Disabled +1.7976931348623158e+308
. (',{l‘f)etgg 3 | 2147483648 to 2147483647 1 o
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@ Explanation of the BCNT and BCNTP Instructions
The BCNT/BCNTP instructions both count bits. When the BCNT instruction is executed, the
ON bitsin S1 data are counted and the number of ON bitsissaved in D1. The BCNT/
BCNTP instructions always pass power. If the variables designated to operands S1 and D1
are not the same type, an error will occur when using the BCNT/BCNTP instructions.
Specify the same variable type in operands S1 and D1.
Refer to the following for specifying a constant.

When operand D1 is an integer variable

BCNT ‘ Operand S1 Integer Constant 10

Operand D1 Integer variable OUT1

10|51 01 OuT1

When operand D1 is an integer variable and you want to input hexadecimal values in

operand S2.
When Ox (zero and lower case x) isinput, the following values are interpreted as hexadeci-
mal values.
BONT Operand S1 Integer Constant OxFF
e P Operand D1 Integer variable OUT2

When calculating data in a specified array (integer variable array), use Data[0] or Data[N]
(N isan integer variable) to specify the array.
When operands S1 and D1 specify the entire array, an error will occur even if the variables

are the sametype.
Datal Array size=5
BENT Result Array size=5
Data_1 |51 D1| Result The operand specification in the left diagram

resultsin an error.

Datal[Q] Array size=5

HENT Result [N] Array size=5

Data_1[0] |51 01| Resultfn] Calculations are performed on individual
variablesin the array.
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& System Variables Indicating Execution Results

When the result of the execution is 0, #L_CalcZero turns ON.
If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed ingtruction will be stored in the system variables.

Program Example
BCNT
Counts the number of bitsthat are ON, and saves the number in an integer variable.

T -MAIN START
]

Start BCWT

21

M 1051 D1| Result

3 -Mal EWD
(7]

(1) When the positive transition instruction turns ON, the BCNT instruction will be executed.
When the BCNT instruction is executed, the ON bits in the value 10 (binary 1010) are
counted and the result of 2 is saved in the result data. The result datais configured in D1.
When using a normally-open instruction, as long as the instruction variable is ON, the
BCNT instruction is always executed.

Program Example
BCNTP

—

L MAIN START
[0

Start BCNTP
21 |

M 10|51 01| Result

3 -Mal EWD
(7]

(1) The BCNTP and BCNT instructions differ in how they detect the instruction start, The
BCNTP only detects the upward transition and executes the BCNTP instruction even
when using a normally open instruction. Even if the variable of the NO instruction stays
ON, the BCNTP instruction is executed only once (on the first scan).
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m PID
Symbols and Features
Ladder Instruction Name Ladder Symbol Feature Number of Steps
HP
FID
PID 51 Bl .
(PID - level transition) Operation | 10to 18
=2
=3

€ Explanation of the PID Instruction
The PID variable in the PID instruction is a structure variable. You cannot allocate variables
other than PID variables (Address Format: U_) to operand HP. For the internal structure of
the PID variable designated to operand HP, refer to the below table.

PID Variable

PID Variable Variable Settings Description
VarisbleName.Q  |Bit Variable Elo?nmgtggﬁtllgr;gproc ng
Variable Name.PF  [Bit Variable Processing Invalidity Range Flag
Variable Name.UO |Bit Variable Output Values over the Upper Limit
Variable Name.TO |Bit Variable Output Values over the Lower Limit
Variable Name.lF  |Bit Variable Range for Integral Settings
Variable Name.KP |Integer Variable Proportional Constant
Variable Name .TR |Integer Variable Integral Calculus TimeaTime
Variable Name.TD |Integer Variable Differential Calculus Time
Variable Name.PA  |Integer Variable Processing Invalidity Range
Variable Name.BA |Integer Variable Bias (Offset)
Variable Name.ST  |Integer Variable Frequency in Sampling
Other operands are as follows.

S1: Setpoint

S2: Present Value
S3: Tieback Value (The setting value is output when an instruction is disabled)
D1: Output Value
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@ Operand Settings

The following table lists the specifiable contents of operands S1, S2, S3, and D1 for the PID
instruction. The actual number of stepsin the PID instruction depends on the operand speci-
fication method. The following describes how to calcul ate the number of steps.

Number of Steps in operand HP + Number of Stepsin operand S1 + Number of Stepsin
operand S2 + Number of Stepsin operand S3 + Number of Stepsin operand D1 + 5 = Total

Number of Steps

e.g. Caculate the number of stepsin the PID instruction
(For the number of stepsin an operand, refer to the operand settings in the next section.)

PID

Pl
Currentalue |51

Presetfalus |52

Tiehack[M] (53

D1

Output

{PID Control = 1 Step (the PID variablesfor the HP operand arefixed in 1 Step)} + { Current
Vaue =1 Step} + {Setting Value = 1 Step} + { Tieback Value [N]
=3 Steps} + {Output = 1 Step} + {5 Steps}t = 12 Steps

Thelast 5 steps are included in the PID instruction. Be sure to add 5 steps.
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@ Operand Settings

The following table lists the configurable conditions for Operands (S1, S2, S3, and D1) in
the PID instruction.

o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Only aword is specified.
Address Word (Example: [PLCS:E DO00O) L ©
Bit — — x
Internal Only aword is specified.
Address Word (Example: [#INTER- 1 @)
NAL]LS0000)
Bit — —_ <
Symbol Word — 1 O
Specify ahit — X
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified
Specify integer variable > o
Integer Specif [gﬁtngant] 20
* integer variable
(Notes 1) y[variegbl g 3 0
Variable Specify integer variable
Format [constant/variable] — x
*(Notes 1) .B/W [constant/variabl €]
S1, S2,S3= = — X
|O Enabled Float Specify float variable L B
D1=10 [congtant]
Disabled Specify float variable [variabl€] — x
— — X
Redl Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 o)
Time .HR/ .MIN/ .SEC only 2 o)
KP/ TR/ .TD/ .PA/ .BA/.ST
PID only 2 @)
Continued
GP-Pro EX Reference Manual 30-307




Explanations of Each Instruction

Number of .
Name Type Condition Stgg: ri{::ntge NEIOFS’?)ISbSl?blg o
X_ — — X
Y_ — — X
M — — X
|_*(Notes 2) — 1 o)
Q_ — 1 )
Modifiers are not specified 1 O
Address D_ D_+#xx B/W [constant] 2 [e)
Format D_#xx B/W [address] 3 @)
*(Notes 2) F_ — — x
D1 =Disabled R — — <
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 O
N_ .YR/ .MO/ .DAY only 2 [9)
J .HR/ .MIN/ .SEC only 2 @)
KP/ .TR/.TD/ .PA/ .BA/ .ST
u_ only 2 O
Float +1.175494351e-38 to o «
Constant +3.402823466e+38

L constan +2.2250738585072014e 308
D(]|-\| Ostgs _3) Real to — X

Disabled e +1.7976931348623158e+308
* (Notes 3) —2147483648 to 2147483647 1 e)
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@ Basic Function

The PID instruction compares the measured values (current values) and the setting values
(target values). The measured values are based on analog input and temperature input. The
instruction then adjusts the output values to even the gap between the current values and the
target values. You can combine P control, | control, and D control in PID control. Specify
each below mentioned parameter to be controlled.

The output value calculated by the PID control is generally expressed by the below formula.

CV =KP (E + Resat [{ ()t + Rate—2— )

dt

KP : Proportional constant

E . Deviation (SP-PV or PV-SP)
Reset : Integral Cycles

Rate : Differentia calculustime

Using the [Tuning] tab that will be described later, adjust the sampling time to reduce the
effect of noise on deviation. The below formula shows the result of filtering on the deviation.

EF = EFpg + —=— (Ex~EF,9)

Trilter

EF : Resultof filtering on deviation
Tioop © Frequency data

Teiter :  Sampling Frequency

E . Deviation (SP-PV or PV-SP)
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€ Function Summary

When the PID instruction is enabled, the PID is calculated and the operation volumeis
adjusted and output (calculated). When the instruction is disabled as below, it outputs the
Tieback value. The Tieback valueis specified in S3. Input the constant O if no output is nec-
essary when the instruction is disabled.

—

L b&IN START
]

FID
Switch FID

1 Currenttalue |51 01} Output
Fresetalue |52

Tieback |53

3 -MAIN END
4]

To usethe PID instruction in alogic program, alocate variables to the PID variable operand
(HP) and to the integer variable operands S1, S2, S3 and D1.

PID Variable

After avariable has been alocated to the PID instruction, the relevant members are automat-
ically alocated to the variables.

PID Variable

PID Variable Variable Settings Description
VarisbleName.Q  |Bit Variable E'O?n'[;l‘jggﬁ“lgggpmc ng
Variable Name.PF  |Bit Variable Processing Invalidity Range Flag
Variable Name.UO |Bit Variable Output Values over the Upper Limit
Variable Name.TO |Bit Variable Output Values over the Lower Limit
Variable Name.lF  |Bit Variable Range for Integral Settings
Variable Name.KP |Integer Variable Proportional Constant
Variable Name .TR |Integer Variable Integral Calculus TimeaTime
Variable Name.TD |Integer Variable Differential Calculus Time
Variable Name.PA  |Integer Variable Processing Invalidity Range
Variable Name.BA |Integer Variable Bias (Offset)
Variable Name.ST  |Integer Variable Frequency in Sampling

» Values substituted into the proportional constant, integral calculus time, and differential
calculus time appear differently between when they are entered from the “PID monitor
window” and when entered to each PID variable member on the program. To enter the
value on the program, multiply the values of the proportional constant, integral calculus
time, and differential calculus time by 1000.

Example: Proportional constant 0.1 x 1000 — 100

(Notes)
All the PID variables are keep-type variables. Up to 8 PID instructions are allowed per project.
1 PID instruction can be specified for 1 PID variable.
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Explanations of Each Instruction
€ Explanation of the PID Variable Members
PID Instruction Processing Completion Flag (variable name.Q)
.Q turns ON when the calculation processing is completes and the calculated valueis output

to operand D1. The PID Instruction Processing Completion Flag remains ON during the
scan.

PID Instruction ___|

1 Bit >

. 4

v

Output

Processing Invalidity Range Flag (variable name.PF)

The flag turns ON when the current value reaches the target value in the range specified in
the PID variable members (processing invalidity range, variable name.PF). When the current
value exceeds the range, the flag turns OFF.

Target Value

| | PID Processing Invalidity Range

L J

PID Processing Invalidity
Range Flag
(variable name.PF) Time

‘r
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Output Values over the Upper/Lower Limits (variable name.UO, variable name.TO)

Double-click the PID instruction to display a dialog box for specifying the PID variable out-
put range. If the calculated result exceeds the specified output value, the variable name.UO
turns ON. When the result is below the specified lower limit, the variable name. TO turns ON.
The PID continues even when the status bits turn ON and the calculated value is output as
either the specified upper or lower limit.

Scaled Maximum )
Value B sl

Scaled Minimum
Value

Output Limit Range

¥

Variable Name.UO

¥

Variable Name.TO

v

|
|
|
t
|
|
|
|
|
|
I
- Time
\ When the value is within the range, the variable
name.TO will not turn ON.

Exceeding Processing of Integral Cycles (variable name.IF)

Double-clicking the PID instruction displays a dialog box for specifying the execution range
of the PID instruction. When the value exceeds the range for the integral settings, the variable
name.lF turns ON. The PID continues even when the status bits turn ON and the calcul ated
value is output as the specified upper limit.

Therange for the integral settingsin each statusis a setting item that executes integration
only within the specified range.

Proportional Constant (variable name.KP)

Specify aproportional constant (variable name.KP) to output a value corresponding to the
deviation between the target and current val ues.

A smaller proportional constant produces asmaller output val ue to reach the target value, and
eliminates overshoot but may increase the remaining deviation. A larger proportional con-
stant produces alarger output value to reach the target value and reduces the time to reach the
target, but may result in hunting.

Settings range from 0.01 to 1000.00 Internal dataare integer variables. Decimals cannot be used.
To set 0.01, specify 0.01 x 1000 = 10.
Specify variable.KP as the value multiplied by 1000.

When the proportional constant is large

Target Value f--—--qr--A - — oA ._..___/_\jk _______ _

Deviation

—_ Remaining Deviation

\ When the proportional constant is small

v

Time
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Explanations of Each Instruction

(Note)In the proportional control, the operation volume will be the maximum 100% if the
current value is smaller than the target value. The operation value will be 0% if the tar-
get value and the current value match (no deviation).

Operation Volumex*

ON

100%

0%

Target Value Current Value

«*Operation Volume: Output per unit time

Integral Calculus Time (variable name.TR)

Specifying the integral calculus time (variable name.TR) can eliminate deviation in reaching
the target value.

If you only use proportional control, the operation volume will decrease too much as it
reaches the target value and will not be large enough to even out the deviation (control out-
put). Thissmall gap is called the “remaining deviation” and can be eliminated by integral
control. Integral control is acontrol method that accumulates deviations over time and
adjusts (increases) the operation volume to eliminate deviations once the volume reaches a
certain size. A shorter integral calculus time requires alarger operation volume and shorter
time to reach the target, but results in overshoot and hunting. A longer integral calculustime
requires a smaller operation volume to reach the target and reduces overshoot and hunting,
but requires more time to reach the target.

Theintegral calculus time specifies an interval time (in seconds) for executing integral pro-
cessing.

Settings range from 0.100 to 3000.000 Interna dataareinteger variables. Decimals cannot be used.
To set 0.1, specify 0.1 x 1000 = 100.
Specify variable. TR as the value multiplied by 1000.

When the integral calculus time is short

Target Value e L . Ny

When the integral calculus time is long

Y

Time
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Differential Calculus Time (variable name.TD)

By specifying the differentia calculustime (variable name.TD), it will immediately respond
to the change.

The proportional control and integral control require acertain amount of time (time constant)
and cannot respond immediately to external disturbances. It takes time to return to the origi-
nal target value. The differential control responds promptly and assigns alarge operation vol-
ume when the gap between the current and previous deviationsis large compared to the
external disturbance. A longer differential cal culustime requires shorter timeto recover from
the effects of external disturbances, but results in overshoot and frequent hunting. A shorter
differential calculus time reduces overshoot and hunting but takes more time to recover from
the effects of external disturbances.

When the differential calculus time is long

/
Target Value JE SR WUV IO S TR A W _Ji/\\_

N

When the differential calculus time is short

Y

Time

Settings range from 0.00t0 3000.00  Internd dataareinteger variables. Decimals cannot be used.
To set 0.1, specify 0.1 x 1000 = 100.
Specify variable. TD as the value multiplied by 1000.

Processing Invalidity Range (variable name.PA)

In the “ processing invalidity range,” PID control does not occur and the minimum valueis
output for smooth control without hunting.

Target Value

PID Processing Invalidity Range

¥

Time
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Explanations of Each Instruction

Bias (variable name.BA)
Sets the bias value (offset). This reduces any remaining deviation incurred in the proportional
control.

When the bias value is specified

Target Value

\ When the bias value is not specified

Remaining Deviation

Y

Time
Operation Volumex*
When the bias value is specified
100% et /— -------------------------------
When the bias value is not specified
0% I
Target Value Current Value

+*Operation Volume: Output per unit time

Sampling Frequency (variable name.ST)

This eliminates noise in the S2 value obtained in the control setting frequency. The moving
average is calculated based on the previous filtering result and the newly obtained data. Spec-
ifying the sampling frequency minimizes the effect on the output value when the current data
contain unexpected values. This is because the average of the previously measured data and
the current datais used for the calculation. Specify alarger value than the control setting fre-
guency for the sampling frequency. Specify O for the sampling frequency to disable thefilter.
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@ Set Up by Double-clicking the PID Instruction
Double-click the PID instruction to specify the PID variables.

&* PID [x]
ing ——— | [ Contol Setting ————————
Ol = User Settings Loop update time
Output Area 1000 jg TS

Hi imit | EE— Action
Lowlimit [T =2 & Ditect{SP-PY)

" ReverselPY-5P)

—Integral Setting

Hi limit [ross = B o —
Lowlmt 0 =2 I Filter

Hi limit | EE—
Lowlimic 1 =]

QK. () I Cancel

Output Setting (Range of Operand D1)
Specifies the upper and lower limits for the output value. The result of the calculation must
be within this range.

Fixed Settings The Output range is 0 to 4095.

User Settings Specify the output range as required.
Range for the Upper Limit Lower Limit +1 to 32767

Range for the Lower Limit 0 to Upper Limit-1

Integral Setting
Specifies the upper and lower limits for the integral settings.
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Control Setting

Loop Update Time:
Sets the temporal frequency of obtaining S2 data. The frequency of obtaining datais
also the frequency of updating the D1 output.
You can use the filtering feature to specify the frequency. The sampling frequency
must be larger than the frequency of obtaining data.
Settings range from 10 to 65535 ms

Action:
Direct (D1-D2)
Used to control the increase in operation volume when the process variable is smaller
than the setpoint. (heating, and so on)

Target Value

v

Time

Reverse (D1-D2)
Used to control the increase in operation volume when the process variableis larger than
the setpoint. (cooling, and so on)

Target Value

Filter Settings

Specifies the upper and lower limits for the output value. If the val ue exceeds the range, the
value will be output as either the upper or lower limit. When the value exceeds the range, the
bits above the upper and lower limits (variable name.UO, variable name.TO) turn ON.
SettingsRange  Dependent on the Output Settings Range

Upper Limit Output Settings Range (upper limit) to 32767

Lower Limit Output Settings Range (lower limit) to —32768
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@ PID Constant Adjust

The following explanation uses temperature control as an example. To optimize the result of
the PID control, you need to optimize the constant values of P (proportional element), | (Inte-
gral element), and D (differential element). You can use the step-response method to derive a
PID temperature constant for various setpoints. Note that the value might not be optimized
depending on the use and the setpoint. In that case, perform online monitoring and adjust the
value in the PID monitor window. Specify the setpoint value for the step-response method
and output 100% of the operation volume onto the control target step. At thistime, measure
the maximum temperature inclination (R) and lost time (L) in the temperature graph shown
below.

Operation Volume

Time

Maximum Temperature
Inclination (R)
R = Variation/t

%)

5 N
=3
8
S
=1
- m—— - —

Time (minute)

Lost Time (L)

Insert the measured val ues for maximum temperature slope (R) and lost time (L) in the below
formulato calculate the proportional constant, integral calculus time, and differential calcu-
lus time constants. Assign the calculated values to the valuesin the PID monitor window.
“Proportional Constant” = 100/(0.83-R-L) [%0]

“Integral Calculus Time” = 1/(2-L) [events/min] (formula = unidentified)

“Differential Calculus Time” = 0.5-L [min]
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30.5.14 Function Instruction

B SIN and SINP (Sine)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
=Y . :
SIN B B Trigonometric 3t07
(Sine - level transition) Function
=1 [
Ladder Instruction Name Ladder Symbol Feature Number of Steps
[ sINP . :
SINP B B Trigonometric 3t07
(Sine - positive transition) » o Function

@ Operand Settings

The following table lists the specifiable contents of operands S1 and D1 for the SIN and

SINP instructions.

The actual number of stepsin the SIN and SINP instructions depends on the specified oper-
and. The following describes how to calcul ate the number of steps.
Number of stepsin operand S1 + Number of stepsin operand D1 + 1 = Total number of steps

in one instruction

e.g. Converting the number of stepsin SIN and SINP instructions
(For the number of stepsin an operand, refer to the operand settings on the next page.)

Drata_1[0]

SIM

51 D1

Result[M]

{Datal[0] = 2 steps} + { Result [N] =3 steps} + {1 step} = 6 steps

Onefinal step isrequired in the total number of stepsin the instruction. Be sureto add 1 step.
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@ Operand Settings
The following table lists the configurable conditions for Operands (S1) and (D1).

o Number of Possible: O
Name Type Condition Stgg:rlgntge Not Possible: x
External Bit — — X
Device Word Only aword is specified. L o
Address (Example: [PLC1]D0000)
Bit — — x
Internal Only aword is specified.
Address Word (Example: [#INTER- — X
NAL]LS0000)
Bit — — x
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — X
Arrays and modifiers are not
specified — x
Specify integer variable B N
Integer [constant]
(not includ- Specify integer variable
ing 1/0) [variable] - %
Specify integer variable
[constant/variable] — x
. .B/W [constant/variable]
\gﬁb{:ﬁe Spexify float variable 1 o
ify float variable
Float Spec [ﬁonstant] 2 o
Specify float variable [variable] 3 @)
Specify red variable 1 [e)
Redl Specify red variable [congtant] 2 [e)
Specify red variable [variable] 3 o)
Timer PTLET only — X
Counter PV/.CV only — X
Date YR/ .MO/ .DAY only — x
Time .HR/ .MIN/ .SEC only — x
PID KP/ .TR/.TD/ .PA/ .BA/ .ST L B
only
Continued
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Explanations of Each Instruction

Number of

. 3 Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — x
I — — X
Q_ — — X
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
Address D_xxx B/W [address] — X
Format F_ — 1 O
R_ — 1 [e)
T .PT/.ET only — X
C_ .PV/.CV only — X
N_ .YR/ .MO/ .DAY only — x
J HR/ .MIN/ .SEC only — x
U KP/ TR/ .TD/ .PA/ .BA/.ST B o
- only
+1.175494351e-38 t0
ot Float +3.402823466e+38 1 ©
(Cannot use el 12.22507385?5072014&308 )
for D1.) 0 O
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X
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€ Explanation of the SIN and SINP Instructions

The SIN and SINP instructions are sine instructions for trigonometric functions. The SIN
instruction calculates the sine of S1 and storesthe result in D1.

Enter the number of radiansin S1 to get theresultin D1 asareal value between—1.0 and 1.0.
The SIN and SINP instructions always pass power. When using the SIN and SINP instruc-
tions, an error will occur if the variables specified in operands S1 and D1 are not the same
type. Specify the same variable type in operands S1 and D1.

Refer to the following for specifying a constant.

When operand D1 is a float variable
When Of (zero and lower case “f") isinput, the following values become float values.

SIN Operand S1 ~ Float constant  0.11
ol lst  iloutt Operand D1~ Float variable  OUT1

When operand D1 is a real variable
When Or (zero and lower case “r”) is input, the following values become real values.

SIN ‘ OperandS1 ~ Real constant  0.11

011 st o1 ouT2 Operand D1  Red variable OUT2

When calculating data in a specified array, specify the array with Data[0] or Data[N] (N isan

integer variable).
When operands S1 and D1 specify the entire array, an error will occur even if the variables
are the sametype.
Datal Array size=5
5[ Result Array size=5
Data_1 |51 D1| Result The operand specification in the left diagram

resultsin an error.

Datal1[0] Array size=5

=N Result [N] Array size=5

Drata_1[0] |51 01| ResultN] Calculations are performed on individual
variablesin the array.
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System Variables Indicating Execution Results

When the result of the execution is 0, #L_CalcZero turns ON.
If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed instruction will be stored in the system variables.

Program Example
SIN

—

L MAIN START
]

Start SIMN

2|1l

1 Data_& |51 1| Result

3 -MalM END
(7]

(1) The SIN instruction is executed when the positive transition instruction turns ON. The
SIN instruction calculates the sine of DataA and storestheresult in D1.
When using anormally open instruction, the SIN instruction is always executed aslong as
the normally open instruction is ON.

Program Example
SINP

Start SINP
2 I
1] Data_& |51 D) Result

(1) SINP and SIN instructions differ in when they run. In SINP instructions, even when using
anormally open instruction, only the upward transition is detected, and the SINP instruc-
tionisexecuted. Therefore, the SINP instruction is executed only for one scan, even when
the normally open instruction bit remains turn ON.
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B COS and COSP (Cosine)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
COS cos Trigonometric
(Cosine - - Function 3to7
level transition) 51 D
Ladder Instruction Name Ladder Symbol Feature Number of Steps
cosP cosP Trigonometric
(Cosine - - Eunction 3to7
positive transition) 51 o

@ Operand Settings
The following table lists the specifiable contents of operands S1 and D1 for the COS and
COSP instructions.
The actual number of stepsin the COS and COSP instructions depends on the specified oper-
and. The following describes how to calcul ate the number of steps.
Number of stepsin operand S1 + Number of stepsin operand D1 + 1 = Total number of steps
in oneinstruction

e.g. Converting the number of stepsin COS and COSP instructions
(For the number of stepsin an operand, refer to the operand settings on the next page.)

cos

Data_T[0] |51 01| ResulM]

{Data 1[0] = 2 steps} + { Result [N] = 3 steps} + {1 step} = 6 steps

Onefinal step isrequired in the total number of stepsin the instruction. Be sureto add 1 step.
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@ Operand Settings

The following table lists the specifiable contents of operands S1 and D1 for the COS and
COSP instructions.

o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Word Only aword is specified. L y
Address (Example: [PLC1]D0000)
Bit — — X
Internal Only aword is specified.
Address Word (Example: [#INTER- — x
NAL]LS0000)
Bit — — x
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) — x
Arrays and modifiers are not B N
specified
Specify integer variable B N
Integer [constant]
(not includ- Specify integer variable
ing 1/0) [variable] — )
Specify integer variable
[constant/variable] — x
_ .B/W [constant/variable]
\é%f;gqb;te Specify float variable 1 0
ify float variable
Float Spec [Xonstant] 2 o
Specify float variable [variabl€] 3 @)
Specify real variable 1 O
Real Specify red variable [constant] 2 @)
Specify red variable [variable] 3 @)
Timer PTL.ET only — x
Counter .PV/.CV only — x
Date YR/ .MO/ .DAY only — x
Time .HR/ .MIN/ .SEC only — X
PID KP TR/ .TD/ .PA/ .BA/.ST L y
only
Continued
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Number of

. 3 Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — x
I — — X
Q_ — — X
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
Address D_xxx B/W [address] — X
Format F_ — 1 O
R_ — 1 [e)
T .PT/.ET only — X
C_ .PV/.CV only — X
N_ .YR/ .MO/ .DAY only — x
J HR/ .MIN/ .SEC only — x
U KP/ TR/ .TD/ .PA/ .BA/.ST B o
- only
+1.175494351e-38 t0
ot Float +3.402823466e+38 1 ©
(Cannot use el 12.22507385?5072014&308 )
for D1.) 0 O
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X
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@ Explanation of the COS and COSP Instructions
The COS and COSP instructions are cosine instructions for trigonometric functions. The
COSinstruction cal culates the cosine of S1 and stores the result in D1. Enter the number of
radiansin S1to get theresultin D1 asareal value between —1.0 and 1.0.
The COS and COSP instructions are always conducted. When using the COS and COSP
instructions, an error will occur if the variables specified in operands S1 and D1 are not the
same type. Specify the same variable type in operands S1 and D1.
Refer to the following for specifying a constant.

When operand D1 is a float variable
When Of (zero and lower case “f") isinput, the following values become float values.

cos Operand S1 Float constant  0.11
Operand D1  Float variable OUT1

Of011 |51 D1 ouTt

When operand D1 is a real variable
When Or (zero and lower case “r”) is input, the following values become real values.

cos ‘ OperandS1 ~ Real constant  0.11

o1t Ist  pilour Operand D1  Readl variable  OUT2

When calculating data in a specified array, specify the array with Data[0] or Data[N] (N isan
integer variable).

When operands S1 and D1 specify the entire array, an error will occur even if the specified
variables are the same type.

Datal Array size=5
tos Result Array size=5
Data_1 |51 D1 Result The operand specification in the left diagram
resultsin an error.

Datal1[0] Array size=5
tos ‘ Result [N] Array size=5

Diata_10] |51 01| Result[M] Calculations are performed on individual
variablesin the array.
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& System Variables Indicating Execution Results

When the result of the execution is 0, #L_CalcZero turns ON.
If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed ingtruction will be stored in the system variables.

Program Example
COS

—

MalN START
m

Start cos

2|1l

1] Data_ & |51 1| Result

3 -MAIN END
[7)

(1) The COS instruction is executed when the positive transition instruction turns ON. The
COS instruction calculates the cosine of DataA and stores the result in D1.
When using a normally open instruction, the COS instruction is aways executed as long
as the normally open instruction bit is ON.

Program Example
COsP

Start COsP
2 I
m Data_é |51 01| Result

(1) The COSP and COS instructions differ in when they run. In COSP instructions, even
when using a normally open instruction, only the upward transition is detected, and the
COSP instruction is executed. Therefore, the COSP instruction is executed only for one
scan, even when the normally open instruction bit remains ON.
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B TAN and TANP (Tangent)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
TAN TAN . .
Trigonometric
(Tangent - ! Igun ction 3to7
level transition) 51 D
Ladder Instruction Name Ladder Symbol Feature Number of Steps
TANP TANE Trigonometric
(Tangent - ' Function 3to7
positive transition) o1 o

@ Operand Settings

The following table lists the specifiable contents of operands S1 and D1 for the TAN and

TANP instructions.

The actual number of stepsin the TAN and TANP instructions depends on the specified oper-
and. The following describes how to calculate the number of steps.
Number of Stepsin Operand S1 + Number of Stepsin Operand D + 1 = Total Number of

Stepsin One Instruction

e.g. Converting the number of stepsin TAN and TANP instructions
(For the number of stepsin an operand, refer to the operand settings on the next page.)

Data_1[0]

TaM

51 01| RezultM]

{Datal[0] =2 Steps} + {Result [N] = 3 Steps} + {1 Step} = 6 Steps

One last step isincluded in the instruction. Be sure to add that one step.
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@ Operand Settings

The following table lists the specifiable contents of operands S1 and D1 for the TAN and
TANP instructions.

Number of ;
Name Type Condition Stoegz rigntge NEPFS,‘:')'?S'?BI(S o
External Bit — — X
Device Word Specify by words only o B
Address (Example: [PLC1]D0000)
Bit — —_ »;
Internal Specify by words only
Address Word (Example: [#INTER- — X
NAL]LS0000)
Bit — — x
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — X
Arrays and modifiers are not
specified — %
Specify integer variable o B
I nteger [constant]
(not includ- Specify integer variable
ing 1/0) [variable] B -
Specify integer variable
[congant/variable] — X
Variable B/W [condant/varigbl€]
Format Specify float variable 1 O
Float Specify float variable 5 o
[congtant]
Specify float variable [variable] 3 O
Specify red variable 1 [e)
Redl Specify red variable [congtant] 2 @)
Specify redl variable [variable] 3 @)
Timer .PT/.ET only — x
Counter .PV/.CV only — X
Date YR/ .MO/ .DAY only — X
Time .HR/ .MIN/ .SEC only — X
KPP .TR/.TD/ .PA/ BA/ .ST
PID — x
only
Continued
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Number of

" - Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
I — — X
Q_ — — X
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
Address D_#xxx B/W [address] — x
Format F_ — 1 @)
R_ — 1 [e)
T .PT/.ET only — X
C_ .PV/.CV only — x
N_ YR/ .MO/ .DAY only — x
J HR/ .MIN/ .SEC only — x
U KPP .TR/.TD/ .PA/ .BA/.ST o y
- only
+1.175494351e-38 to
Float +3.402823466€+33 1 O
Constant +2.2250738585072014e-308
Red to 2 @)
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X
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€ Explanation of the TAN and TANP Instructions

The TAN and TANP instructions are tangent instructions for trigonometric functions. The
TAN instruction calculates the tangent of S1 and stores the result in D1. Enter the number of
radiansin S1. The result in D1 stays within the range of real variables or float variables.
The TAN and TANP instructions always pass power. When using the TAN and TANP
instructions, an error will occur if the variables specified in operands S1 and D1 are not the
same type. Specify the same variable type in operands S1 and D1.

Refer to the following for specifying a constant.

When operand D1 is a float variable
When Of (zero and lower case “f") isinput, the following values become float values.

TAN Operand S1 Float constant  0.11
oot lst o1 ours Operand D1~ Float variable OUT1

When operand D1 is a real variable
When Or (zero and lower case “r”) is input, the following values become real values.

TAN ‘ Operand S1 Real constant  0.11

o1t Ist  pilour D1Operand  Red variable OUT2

When calculating data in a specified array, specify the array with Data[0] or Data[N] (N isan
integer variable).

When operands S1 and D1 specify the entire array, an error will occur even if the specified
variables are the same type.

Datal Array size=5
TeN Result Array size=5
Data_1 |51 D1f Result The operand specification in the left diagram
resultsin an error.

- Datal[Q] Array size=5

Result [N] Array size=5

Data_10] |51 01| ResulN] ‘ Calculations are performed on individual
variablesin the array.
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Explanations of Each Instruction

& System Variables Indicating Execution Results

When the result of the execution is 0, #L_CalcZero turns ON.
If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed ingtruction will be stored in the system variables.

Program Example
TAN

jry

AN START
@

Start T

2|l

1] Data_& |51 1| Result

3 -MaIN EWND
7

(2) The TAN instruction is executed when the positive transition instruction turns ON. The
TAN instruction calculates the tangent of DataA and storesthe resultin D1.
When using a normally open instruction, the TAN instruction is always executed as long
as the normally open instruction bit is ON.

Program Example
TANP

Start TAMNP
2 I
1] Data_d |51 01| Result

(2) TANP and TAN instructions differ in when they run. In TANP instructions, even when
using a normally open instruction, only the upward transition is detected, and the TANP
instruction is executed. Therefore, the TANP instruction is executed only for one scan,
even when the normally open instruction bit remains ON.

GP-Pro EX Reference Manual 30-333



Explanations of Each Instruction

B ASIN and ASINP (Arc Sine)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
AASI.N ASIN Trigonometric
(Arc Sine - ' Function 3to7
level transition) 51 D
Ladder Instruction Name Ladder Symbol Feature Number of Steps
ASINP AP Trigonometric
(Arc Sine- - Eunction 3to7
positive transition) o1 o

@ Operand Settings

The following table lists the specifiable contents of operands S1 and D1 for the ASIN and

ASINP instructions.

The actual number of stepsin the ASIN and ASINP instructions depends on the specified
operand. The following describes how to calculate the number of steps.
Number of Stepsin Operand S1 + Number of Stepsin Operand D1 + 1 = Total Number of

Stepsin One Instruction

e.g. Converting the number of stepsin ASIN and ASINP instructions
(For the number of stepsin an operand, refer to the operand settings on the next page.)

Data_1[0]

A5

51 01| Resulti]

{Datal[0] =2 Steps} + {Result [N] = 3 Steps} + {1 Step} = 6 Steps

One last step isincluded in the instruction. Be sure to add that one step.
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Explanations of Each Instruction

@ Operand Settings

The following table lists the specifiable contents of operands S1 and D1 for the ASIN and
ASINP instructions.

Number of ;
Name Type Condition Stoegz rigntge NEPFS,‘:')'?S'?BI(S o
External Bit — — X
Device Word Specify by words only o B
Address (Example: [PLC1]D0000)
Bit — —_ »;
Internal Specify by words only
Address Word (Example: [#INTER- — X
NAL]LS0000)
Bit — — x
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — X
Arrays and modifiers are not
specified — %
Specify integer variable o B
I nteger [constant]
(not includ- Specify integer variable
ing 1/0) [variable] B -
Specify integer variable
[constant/variable] — x
. .B/W [constant/variable]
variable Specify float varidble 1 o
Float Specify float variable 5 o
[congtant]
Specify float variable [variable] 3 O
Specify red variable 1 [e)
Redl Specify red variable [congtant] 2 @)
Specify redl variable [variable] 3 @)
Timer .PT/.ET only — x
Counter .PV/.CV only — X
Date YR/ .MO/ .DAY only — X
Time .HR/ .MIN/ .SEC only — X
KPP .TR/.TD/ .PA/ BA/ .ST
PID — x
only
Continued
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Explanations of Each Instruction

Number of

" - Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
I — — X
Q_ — — X
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
Address D_xxx* B/W [address] — x
Format F_ — 1 @)
R_ — 1 [®)
T .PT/.ET only — X
C_ .PV/.CV only — x
N_ YR/ .MO/ .DAY only — x
J HR/ .MIN/ .SEC only — x
U KP/ TR/ .TD/ .PA/ .BA/.ST L o
- only
+1.175494351e-38 to

Float +3.402823466€+33 1 O

Constant +2.22507385850720146-308

(Cannot use

for D1.) Real to 2 O

+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X
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Explanations of Each Instruction

€ Explanation of the ASIN and ASINP Instructions
The ASIN and ASINP instructions are arc sine instructions for trigonometric functions. The
ASIN instruction calculates the arc sine of S1 and storestheresultin D1. Sin—1(S1) is stored
in D1. Enter avalue between —1.0and 1.0 for S1. TheresultinD1isinradiansasareal value
between —rt /2 and 1rt /2. 7t is approximately 3.1415926535897.
The ASIN and ASINP instructions are always conducted. When using the ASIN and ASINP
instructions, an error will occur if the variables specified in operands S1 and D1 are not the
same type. Specify the same variable type in operands S1 and D1.
Refer to the following for specifying a constant.

When operand D1 is a float variable
When Of (zero and lower case “f”) isinput, the following values become float values.

ASIN ‘ Operand S1 Float constant  0.11

ol |st oil ouTt Operand D1~ Float variable OUT1

When operand D1 is a real variable
When Or (zero and lower case “r") isinput, the following values become real values.

ASIN ‘ Operand S1 Real constant  0.11

Operand D1 Redl variable  OUT2

0011 |31 D1 ouT2

When calculating data in a specified array, specify the array with Data[0] or Data[N] (N is
an integer variable).

When operands S1 and D1 specify the entire array, an error will occur even if the specified
variables are the same type.

Datal Array size=5
43N ‘ Result Array size=5

Data_1 |51 01| Result The operand specification in the left diagram
resultsin an error.

Datal[0] Array size=5

A5IN Result [N] Array size=5

Diata_1[0] |51 01| ResulN] Calculations are performed on individual
variablesin the array.
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Explanations of Each Instruction

& System Variables Indicating Execution Results

When the result of the execution is 0, #L_CalcZero turns ON.
If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of
the last processed instruction will be stored in the system variables.

Program Example
ASIN

—

HMalN START
]

Start ASIN

21

1] Data_d |51 01| Result

3 -MalN END
(7]

(1) The ASIN instruction is executed when the positive transition instruction turns ON. The
ASIN instruction calculates the arc sine of DataA and stores the result in D1.
When using anormally open instruction, the ASIN instruction is always executed as long
as the normally open instruction bit is ON.

Program Example
ASINP

Start ASINF |
2 |
m Data_& |51 01 Hesultl

(1) ASINP and ASIN instructions differ in when they run. In ASINP instructions, even when
using a normally open instruction, only the positive transition is detected and the ASINP
instruction is executed. Therefore, the ASINP instruction is executed only for one scan,
even when the normally open instruction bit remains ON.
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Explanations of Each Instruction

B ACOS and ACOSP (Arc Cosine)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
ACOS ACOE . .
(Arc Cosine - - Tnggggtrir;itnc 3to7
level transition) 51 D
Ladder Instruction Name Ladder Symbol Feature Number of Steps
ACOSP ACOEP . .
(Arc Cosine - - T”ggﬁ&%ﬁnc 3to7
positive transition) 51 o

@ Operand Settings
The following table lists the specifiable contents of operands S1 and D1 for the ACOS and
ACOSP instructions.
The actual number of stepsin the ACOS and ACOSP instructions depends on the specified
operand. The following describes how to calculate the number of steps.
Number of Stepsin Operand S1 + Number of Stepsin Operand D1 + 1 = Total Number of
Stepsin One Instruction

e.g. Converting the number of stepsin ACOS and ACOSP instructions
(For the number of stepsin an operand, refer to the operand settings on the next page.)

ACOS

Data (0] |51 1| ResultM]

{Datal[0] =2 Steps} + {Result [N] = 3 Steps} + {1 Step} = 6 Steps

One last step isincluded in the instruction. Be sure to add that one step.
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Explanations of Each Instruction

@ Operand Settings

The following table lists the specifiable contents of operands S1 and D1 for the ACOS and
ACOSP instructions.

Number of ;
Name Type Condition Stoegz rigntge NEPFS,‘:')'?S'?BI(S o
External Bit — — X
Device Word Specify by words only o B
Address (Example: [PLC1]D0000)
Bit — —_ »;
Internal Specify by words only
Address Word (Example: [#INTER- — X
NAL]LS0000)
Bit — — x
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — X
Arrays and modifiers are not
specified — %
Specify integer variable o B
I nteger [constant]
(not includ- Specify integer variable
ing 1/0) [variable] B -
Specify integer variable
[constant/variable] — x
. .B/W [constant/variable]
variable Specify float varidble 1 o
Float Specify float variable 5 o
[congtant]
Specify float variable [variable] 3 O
Specify red variable 1 [e)
Redl Specify red variable [congtant] 2 @)
Specify redl variable [variable] 3 @)
Timer .PT/.ET only — x
Counter .PV/.CV only — X
Date YR/ .MO/ .DAY only — X
Time .HR/ .MIN/ .SEC only — X
KPP .TR/.TD/ .PA/ BA/ .ST
PID — x
only
Continued
GP-Pro EX Reference Manual 30-340




Explanations of Each Instruction

Number of

" - Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
I — — X
Q_ — — X
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
Address D_xxx* B/W [address] — x
Format F_ — 1 @)
R_ — 1 [®)
T .PT/.ET only — X
C_ .PV/.CV only — x
N_ YR/ .MO/ .DAY only — x
J HR/ .MIN/ .SEC only — x
U KP/ TR/ .TD/ .PA/ .BA/.ST L o
- only
+1.175494351e-38 to

Float +3.402823466€+33 1 O

Constant +2.22507385850720146-308

(Cannot use

for D1.) Real to 2 O

+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X
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Explanations of Each Instruction

& Explanation of the ACOS and ACOSP Instructions

The ACOS and ACOSP instructions are arc cosine instructions for trigonometric functions.
The ACOS instruction calculates the arc cosine of S1 and storestheresult in D1. COS-1(S1)
isstored in D1. Enter avalue between —1.0 and 1.0 for S1. Theresult in D1 inradiansisa
real value between 0 and &t. 7t is approximately 3.1415926535897 (real).

The ACOS and ACOSP instructions are always conducted. When using the ACOS and
ACOSP instructions, an error will occur if the variables specified in operands S1 and D1 are
not the same type. Specify the same variable typein operands S1 and D1.

Refer to the following for specifying a constant.

When operand D1 is a float variable
When Of (zero and lower case “f”) isinput, the following values become float values.

ACDS ‘ Operand S1 Float constant  0.11

ool lst oilour Operand D1 Float variable OUT1

When operand D1 is a real variable
When Or (zero and lower case “r") isinput, the following values become real values.

ACOS ‘ OperandS1 ~ Red constant  0.11

Operand D1  Red variable OUT2

0011 |31 D1 ouT2

When calculating data in a specified array, specify the array with Data[0] or Data[N] (N is
an integer variable).

When operands S1 and D1 specify the entire array, an error will occur even if the specified
variables are the same type.

Datal Array size=5
ALDS ‘ Result Array size=5

Data_1 |51 01| Result The operand specification in the left diagram
resultsin an error.

e Datal[Q] Array size=5

Result [N] Array size=5

Diata_1[0] |51 01| Resul[N] ‘ Calculations are performed on individual
variablesin the array.
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Explanations of Each Instruction

& System Variables Indicating Execution Results

When the result of the execution is 0, #L_CalcZero turns ON.
If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed ingtruction will be stored in the system variables.

Program Example
ACOS

—MAIN START
]

Start ACOS
2|1l

Il Data_& |51 01| Result

3 -Mal EWND
(7l

(1) The ACOS instruction is executed when the positive transition instruction turns ON. The
ACOS instruction calculates the arc cosine of DataA and storesthe result in D1.
When using anormally open instruction, the ACOS instruction is always executed aslong
as the normally open instruction bit ON.

Program Example
ACOSP

Start ACOSP
2 |
M Data_& |51 01| Result

(1) ACOSP and ACOS instructions differ in when they run. In ACOSP instructions, even
when using a normally open instruction, only the upward transition is detected, and the
ACOSP instruction is executed. Therefore, the ACOSP instruction is executed only for
one scan, even when the normally open instruction bit remains ON.
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Explanations of Each Instruction

B ATAN and ATANP (Arc Tangent)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
ATAN | ATAN . .
(Arc Tangent - - Tr'ggﬂ&%ﬁnc 3to7
level transition) < D
Ladder Instruction Name Ladder Symbol Feature Number of Steps
ATANP | ATANP . .
(Arc Tangent - : Tr'ggﬂ&%ﬁnc 3to7
positive transition) 51 o

@ Operand Settings
The following table lists the specifiable contents of operands S1 and D1 for the ATAN and
ATANP instructions.
The actual number of stepsin the ATAN and ATANP instructions depends on the specified
operand. The following describes how to calculate the number of steps.
Number of Stepsin Operand S1 + Number of Stepsin Operand D1 + 1 = Total Number of
Stepsin One Instruction

e.g. Converting the number of stepsin ATAN and ATANP instructions
(For the number of stepsin an operand, refer to the operand settings on the next page.)

ATAN

Data_1[0] |51 01| ResulM]

{Datal[0] =2 Steps} + {Result [N] = 3 Steps} + {1 Step} = 6 Steps

One last step isincluded in the instruction. Be sure to add that one step.

GP-Pro EX Reference Manual 30-344



Explanations of Each Instruction

@ Operand Settings

The following table lists the specifiable contents of operands S1 and D1 for the ATAN and
ATANP instructions.

Number of ;
Name Type Condition Stoegz rigntge NEPFS,‘:')'?S'?BI(S o
External Bit — — X
Device Word Specify by words only o B
Address (Example: [PLC1]D0000)
Bit — —_ »;
Internal Specify by words only
Address Word (Example: [#INTER- — X
NAL]LS0000)
Bit — — x
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — X
Arrays and modifiers are not
specified — %
Specify integer variable o B
I nteger [constant]
(not includ- Specify integer variable
ing 1/0) [variable] B -
Specify integer variable
[constant/variable] — x
. .B/W [constant/variable]
variable Specify float varidble 1 o
Float Specify float variable 5 o
[congtant]
Specify float variable [variable] 3 O
Specify red variable 1 [e)
Redl Specify red variable [congtant] 2 @)
Specify redl variable [variable] 3 @)
Timer .PT/.ET only — x
Counter .PV/.CV only — X
Date YR/ .MO/ .DAY only — X
Time .HR/ .MIN/ .SEC only — X
KPP .TR/.TD/ .PA/ BA/ .ST
PID — x
only
Continued
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Explanations of Each Instruction

Number of

" - Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
I — — X
Q_ — — X
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
Address D_xxx* B/W [address] — x
Format F_ — 1 @)
R_ — 1 [®)
T .PT/.ET only — X
C_ .PV/.CV only — x
N_ YR/ .MO/ .DAY only — x
J HR/ .MIN/ .SEC only — x
U KP/ TR/ .TD/ .PA/ .BA/.ST L o
- only
+1.175494351e-38 to

Float +3.402823466€+33 1 O

Constant +2.22507385850720146-308

(Cannot use

for D1.) Real to 2 O

+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X
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Explanations of Each Instruction

@ Explanation of the ATAN and ATANP Instructions
The ATAN and ATANP instructions are arc tangent instructions for trigonometric functions.
The ATAN instruction calculates the arc tangent of S1 and storesthe result in D1.
TAN-1(S1) isstored in D1. Enter avalue between —1.0 and 1.0 for S1. Theresultin D1 in
radiansisareal value between —r /2 and «t /2. t is approximately 3.1415926535897 (real).
The ATAN and ATANP ingtructions are always conducted. When using the ATAN and
ATANP instructions, an error will occur if the variables specified in operands S1 and D1 are
not the same type. Specify the same variable typein operands S1 and D1.
Refer to the following for specifying a constant.

When operand D1 is a float variable
When Of (zero and lower case “f”) isinput, the following values become float values.

ATAN ‘ Operand S1 Float constant  0.11

ool lst oilour Operand D1 Float variable OUT1

When operand D1 is a real variable
When Or (zero and lower case “r") isinput, the following values become real values.

ATAN ‘ OperandS1 ~ Redl constant  0.11

Operand D1  Red variable OUT2

0011 |31 D1 ouT2

When calculating data in a specified array, specify the array with Data[0] or Data[N] (N is
an integer variable).

When operands S1 and D1 specify the entire array, an error will occur even if the specified
variables are the same type.

Datal Array Size=5
ATEN ‘ Result Array Size=5

Data_1 |51 01| Result The operand specification in the left diagram
resultsin an error.

yxo Datal[Q] Array size=5

Result [N] Array size=5

Data_1[0] |51 01| ResulN] ‘ Calculations are performed on individual
variablesin the array.
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Explanations of Each Instruction

& System Variables Indicating Execution Results

When the result of the execution is 0, #L_CalcZero turns ON.
If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed ingtruction will be stored in the system variables.

Program Example
ATAN

-

AN START
i

Start ATAMN
21l

m Data_4 |51 01| Result

3 -MAaIN EWND
(7]

(2) The ATAN instruction will be executed when the positive transition instruction turns ON.
The ATAN instruction calculates the arc tangent of DataA and storesthe resultin D1.
When using anormally openinstruction, the ATAN instruction is always executed aslong
as the normally open instruction bit remains ON.

Program Example
ATANP

Start ATaMNF
2 I
1] Data_ & |51 1| Result

(2) ATANP and ATAN instructions differ in when they run. In ATANP instructions, even
when using a normally open instruction, only the upward transition is detected, and the
ATANP instruction is executed. Therefore, the ATANP instruction is executed only for
one scan, even when the normally open instruction bit remains ON.
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Explanations of Each Instruction

B COT and COTP (Cotangent)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
coT - CcoT . .
(Cotangent - - Tnggggtrir;itnc 3to7
level transition) 51 D
Ladder Instruction Name Ladder Symbol Feature Number of Steps
COTP | COTP . .
(Cotangent - : T”ggﬁ&%ﬁnc 3to7
positive transition) 51 o

@ Operand Settings

The following table lists the specifiable contents of operands S1 and D1 for the COT and

COTP instructions.

The actual number of stepsinthe COT and COTP instructions depends on the specified oper-
and. The following describes how to calcul ate the number of steps.
Number of Stepsin Operand S1 + Number of Stepsin Operand D1 + 1 = Total Number of

Stepsin One Instruction

e.g. Converting the number of stepsin COT and COTP instructions
(For the number of stepsin an operand, refer to the operand settings on the next page.)

Drata 1[0]

car

51 [1] Result{M]

{Datal[0] =2 Steps} + {Result [N] = 3 Steps} + {1 Step} = 6 Steps

One last step isincluded in the instruction. Be sure to add that one step.
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Explanations of Each Instruction

@ Operand Settings

The following table lists the specifiable contents of operands S1 and D1 for the COT and
COTP instructions.

Number of ;
Name Type Condition Stoegz rigntge NEPFS,‘:')'?S'?BI(S o
External Bit — — X
Device Word Specify by words only o B
Address (Example: [PLC1]D0000)
Bit — —_ »;
Internal Specify by words only
Address Word (Example: [#INTER- — X
NAL]LS0000)
Bit — — x
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — X
Arrays and modifiers are not
specified — %
Specify integer variable o B
I nteger [constant]
(not includ- Specify integer variable
ing 1/0) [variable] B -
Specify integer variable
[constant/variable] — x
. .B/W [constant/variable]
variable Specify float varidble 1 o
Float Specify float variable 5 o
[congtant]
Specify float variable [variable] 3 O
Specify red variable 1 [e)
Redl Specify red variable [congtant] 2 @)
Specify redl variable [variable] 3 @)
Timer .PT/.ET only — x
Counter .PV/.CV only — X
Date YR/ .MO/ .DAY only — X
Time .HR/ .MIN/ .SEC only — X
KPP .TR/.TD/ .PA/ BA/ .ST
PID — x
only
Continued
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Explanations of Each Instruction

Number of

" - Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
I — — X
Q_ — — X
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
Address D_xxx* B/W [address] — x
Format F_ — 1 @)
R_ — 1 [®)
T .PT/.ET only — X
C_ .PV/.CV only — x
N_ YR/ .MO/ .DAY only — x
J HR/ .MIN/ .SEC only — x
U KP/ TR/ .TD/ .PA/ .BA/.ST L o
- only
+1.175494351e-38 to

Float +3.402823466€+33 1 O

Constant +2.22507385850720146-308

(Cannot use

for D1.) Real to 2 O

+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X
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Explanations of Each Instruction

€ Explanation of the COT and COTP Instructions
The COT and COTP instructions are cotangent instructions for trigonometric functions. The
COT instruction calcul ates the cotangent of S1 and storesthe result in D1. Enter the number of
radiansin S1. Theresult in D1 increases as S1 approachesamultiple of = in absolute value. The
range that can be expressed, however, is areal value between approximately + 2.225e-308 and

+1.79e+308 (redl).

7 is approximately 3.1415926535897 (real). The COT and COTP instructions are always
conducted. When using the COT and COTP instructions, an error will occur if the variables
specified in operands S1 and D1 are not the same type. Specify the same variable typein

operands S1 and D1.

Refer to the following for specifying a constant.

When operand D1 is a float variable

When Of (zero and lower case “f") isinput, the following values become float values.

coT

Of011 |51 D1 ouTt

pA

When operand D1 is a real variable

Operand S1
Operand D1

011
OuT1

Float constant
Float variable

When Or (zero and lower case “r”) is input, the following values become real values.

coT

0011 |31 D1 ouT2

A

Operand S1
Operand D1

0.11
ouT2

Rea constant
Rea variable

When calculating data in a specified array, specify the array with Data[0] or Data[N] (N is

an integer variable).

When operands S1 and D1 specify the entire array, an error will occur even if the specified

variables are the same type.

cart

R ezl

Fesult[i] l

D

—

Drata_1

car

Drata_1[0] £

Datal Array size=5

Result Array size=5

The operand specification in the left diagram
resultsin an error.

Datal1[0] Array size=5

Result [N] Array size=5
Calculations are performed on individual
variablesin the array.
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Explanations of Each Instruction

& System Variables Indicating Execution Results

When the result of the execution is 0, #L_CalcZero turns ON.
If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of
the last processed instruction will be stored in the system variables.

Program Example
CoT

—

—MAIN START
)

Start car

2|1

m Data_& |51 01| Result

3 -Mall END
(7

(1) The COT ingtruction is executed when the positive transition instruction turns ON. The
COT instruction calculates the cotangent of DataA and stores the result in D1.
When using a normally open instruction, the COT instruction is always executed as long
as the normally open instruction bit is ON.

Program Example
COTP

Start CaTe
2 I
m Data_é |51 01| Result

(1) COTP and COT instructions differ in when they run. In COTP instructions, even when
using a normally open instruction, only the upward transition is detected, and the COTP
instruction is executed. Therefore, the COTP instruction is executed only for one scan,
even when the normally open instruction bit remains ON.
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Explanations of Each Instruction

B EXP and EXPP (Exponential)

Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
EXP ExpP
(Exponent - . Other Function 3to7
level transition) < D
Ladder Instruction Name Ladder Symbol Feature Number of Steps
EXPP EXFP
(Exponent - - Other Function 3to7
positive transition) 51 o

@ Operand Settings

The following table lists the specifiable contents of operands S1 and D1 for the EXP and

EXPP instructions.

The actual number of stepsin the EXP and EXPP instructions depends on the specified oper-
and. The following describes how to calcul ate the number of steps.
Number of Stepsin Operand S1 + Number of Stepsin Operand D1 + 1 = Total Number of

Stepsin One Instruction

e.g. Converting the number of stepsin EXP and EXPP instructions
(For the number of stepsin an operand, refer to the operand settings on the next page.)

ExF

Data_1[0] 51 01

ResultlM]

{Datal[0] =2 Steps} + {Result [N] = 3 Steps} + {1 Step} = 6 Steps

One last step isincluded in the instruction. Be sure to add that one step.
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@ Operand Settings

The following table lists the specifiable contents of operands S1 and D1 for the EXP and
EXPP instructions.

Number of ;
Name Type Condition Stoegz rigntge NEPFS,‘:')'?S'?BI(S o
External Bit — — X
Device Word Specify by words only o B
Address (Example: [PLC1]D0000)
Bit — —_ »;
Internal Specify by words only
Address Word (Example: [#INTER- — X
NAL]LS0000)
Bit — — x
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — X
Arrays and modifiers are not
specified — %
Specify integer variable o B
I nteger [constant]
(not includ- Specify integer variable
ing 1/0) [variable] B -
Specify integer variable
[constant/variable] — x
. .B/W [constant/variable]
variable Specify float varidble 1 o
Float Specify float variable 5 o
[congtant]
Specify float variable [variable] 3 O
Specify red variable 1 [e)
Redl Specify red variable [congtant] 2 @)
Specify redl variable [variable] 3 @)
Timer .PT/.ET only — x
Counter .PV/.CV only — X
Date YR/ .MO/ .DAY only — X
Time .HR/ .MIN/ .SEC only — X
KPP .TR/.TD/ .PA/ BA/ .ST
PID — x
only
Continued
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Number of

" - Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
I — — X
Q_ — — X
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
Address D_xxx* B/W [address] — x
Format F_ — 1 @)
R_ — 1 [®)
T .PT/.ET only — X
C_ .PV/.CV only — x
N_ YR/ .MO/ .DAY only — x
J HR/ .MIN/ .SEC only — x
U KP/ TR/ .TD/ .PA/ .BA/.ST L o
- only
+1.175494351e-38 to

Float +3.402823466€+33 1 O

Constant +2.22507385850720146-308

(Cannot use

for D1.) Real to 2 O

+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X
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Explanations of Each Instruction

€ Explanation of EXP and EXPP Instructions
The EXP and EXPP instructions are exponential instructions. The EXP instruction calcul ates
the exponent of S1 and storesthe result in D1.
The exponent of S1isstored in D1. e to the power of Sl isoutput asareal valueto D1.
Equation: D1 = €S1 e is approximately 2.7182818284590 (real).

The EXP and EXPP instructions are always conducted. When using the EXP and EXPP
instructions, an error will occur if the variables specified in operands S1 and D1 are not the
same type. Specify the same variable type in operands S1 and D1.

Refer to the following for specifying a constant.

When operand D1 is a float variable
When Of (zero and lower case “f”) isinput, the following values become float values.

ExP ‘ Operand S1 Float constant  0.11

0011 51 il OuTH Operand D1~ Float variable OUT1

When operand D1 is a real variable
When Or (zero and lower case “r") isinput, the following values become real values.

ExP Operand S1 ~ Red constant  0.11
ool st o1loum Operand D1~ Red variable  OUT2

When calculating data in a specified array, specify the array with Data[0] or Data[N] (N is
an integer variable).

When operands S1 and D1 specify the entire array, an error will occur even if the specified
variables are the same type.

Datal Array size=5
ExP ‘ Result Array size=5

The operand specification in the left diagram
resultsin an error.

Datal[0] Array size=5
ExP ‘ Result [N] Array size=5
Data_1[0] |51 01| ResulN] Cal_cul atiqns are performed on individual
variables in the array.

Data_1 |51 01| Result
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& System Variables Indicating Execution Results

When the result of the execution is 0, #L_CalcZero turns ON.
If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed ingtruction will be stored in the system variables.

Program Example
EXP

jry

AN START
(o

Start ExP

2|

1] Data_d |51 1| Result

3 -MAIN END
7

(1) The EXP ingtruction is executed when the positive transition instruction turns ON. The
EXP instruction calcul ates the exponent of DataA and stores the result in D1.
When using a normally open instruction, the EXP instruction is always executed as long
as the normally open instruction bit ON.

Program Example
EXPP

Start ExPP |
2 I
Il Data_& |51 01 Hesultl

(2) The EXPP and EXP instructions differ in when they run. In EXPP instructions, even when
using a normally open instruction, only the upward transition is detected, and the EXPP
instruction is executed. Therefore, the EXPP instruction is executed only for one scan,
even when the normally open instruction bit remains ON.
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Explanations of Each Instruction

B LN and LNP (Logarithm)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
LN LM
(Logarithm - - Other Function 3to7
level transition) 51 D
Ladder Instruction Name Ladder Symbol Feature Number of Steps
LNP LMP
(Logarithm - - Other Function 3to7
positive transition) 51 o

@ Operand Settings

The following table lists the specifiable contents of operands S1 and D1 for the LN and LNP

instructions.

The actual number of stepsin the LN and LNP instructions depends on the specified operand.
The following describes how to cal culate the number of steps.

Number of Stepsin Operand S1 + Nu
Stepsin One Instruction

e.g. Converting the number of stepsi

mber of Stepsin Operand D1 + 1 = Total Number of

n LN and LNP instructions

(For the number of stepsin an operand, refer to the operand settings on the next page.)

Data_1[0]

LM

51 01| Rezult]

{Datal[0] =2 Steps} + {Result [N] = 3 Steps} + {1 Step} = 6 Steps

One last step isincluded in the instruction. Be sure to add that one step.
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@ Operand Settings
The following table lists the specifiable contents of operands S1 and D1 for the LN and LNP

instructions.
Number of ;
Name Type Condition Stoegz rigntge NEPFS,‘:')'?S'?BI(S o
External Bit — — X
Device Word Specify by words only o B
Address (Example: [PLC1]D0000)
Bit — —_ »;
Internal Specify by words only
Address Word (Example: [#INTER- — X
NAL]LS0000)
Bit — — x
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — X
Arrays and modifiers are not
specified — %
Specify integer variable o B
I nteger [constant]
(not includ- Specify integer variable
ing 1/0) [variable] B -
Specify integer variable
[constant/variable] — x
. .B/W [constant/variable]
variable Specify float varidble 1 o
Float Specify float variable 5 o
[congtant]
Specify float variable [variable] 3 O
Specify red variable 1 [e)
Redl Specify red variable [congtant] 2 @)
Specify redl variable [variable] 3 @)
Timer .PT/.ET only — x
Counter .PV/.CV only — X
Date YR/ .MO/ .DAY only — X
Time .HR/ .MIN/ .SEC only — X
KPP .TR/.TD/ .PA/ BA/ .ST
PID — x
only
Continued
GP-Pro EX Reference Manual 30-360




Explanations of Each Instruction

Number of

" - Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
I — — X
Q_ — — X
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
Address D_xxx* B/W [address] — x
Format F_ — 1 @)
R_ — 1 [®)
T .PT/.ET only — X
C_ .PV/.CV only — x
N_ YR/ .MO/ .DAY only — x
J HR/ .MIN/ .SEC only — x
U KP/ TR/ .TD/ .PA/ .BA/.ST L o
- only
+1.175494351e-38 to

Float +3.402823466€+33 1 O

Constant +2.22507385850720146-308

(Cannot use

for D1.) Real to 2 O

+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X
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€ Explanation of the LN and LNP Instructions

The LN and LNP instructions are exponential instructions. The LN instruction calcul ates the
natural logarithmic function of S1 and storestheresult in D1. Theresult in D1 is output as a

real value where e raised to the power of D1 equals S1.
Equation: D1 = loge S1 eis approximately 2.7182818284590 (real).

The LN and LNP instructions are always conducted. When using the LN and LNP instruc-
tions, an error will occur if the variables specified in operands S1 and D1 are not the same

type. Specify the same variable type in operands S1 and D1.
Refer to the following for specifying a constant.

When operand D1 is a float variable
When Of (zero and lower case “f”) isinput, the following values become float values.

LN ‘ Operand S1 Float constant  0.11

ool lst oilour Operand D1 Float variable OUT1

When operand D1 is a real variable
When Or (zero and lower case “r”) isinput, the following values become real values.

LN ‘ OperandS1 ~ Real constant  0.11

Operand D1  Red variable OUT2

0011 |31 D1 ouT2

When calculating data in a specified array, specify the array with Data[0] or Data[N] (N is

an integer variable).

When operands S1 and D1 specify the entire array, an error will occur even if the specified

variables are the same type.

Datal Array size=5
LN Result Array size=5
The operand specification in the left diagram
Data_1 |51 01| Fesult resultsin an error.

Datal1[0] Array size=5
LN ‘ Result [N] Array size=5
Data 1[0] |51 01| Rresul] Cal'cul atiqns are performed on individual
variablesin the array.
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& System Variables Indicating Execution Results

When the result of the execution is 0, #L_CalcZero turns ON.
If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed ingtruction will be stored in the system variables.

Program Example
LN

jry

AN START
(o

Start LM

2|1}

m Data_4 |51 D1| Result

3 -MAIN END
(7]

(2) The LN instruction is executed when the positive transition instruction turns ON. The LN
instruction cal culates the natural logarithmic function of DataA and storestheresult in D1.
When using anormally open instruction, the LN instruction is always executed as long as
the normally open instruction bit is ON.

Program Example
LNP

Start LMP |
2 I
Il Data_& |51 01 Hesultl

(1) The LNPand LN instructions differ in when they run. In the LNP instructions, even when
using anormally open instruction, only the upward transition is detected, and the LNP
instruction is executed. Therefore, the LNPinstruction is executed only for one scan, even
when the normally open instruction bit remains ON.
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Explanations of Each Instruction

B LG10 and LG10P (Log Base 10)

Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
LG10 LG10
(LogBase 10 - - Other Function 3to7
level transition) < D
Ladder Instruction Name Ladder Symbol Feature Number of Steps
LG10P LG10F
(Log Base 10 - - Other Function 3to7
positive transition) <1 D1

@ Operand Settings

The following table lists the specifiable contents of operands S1 and D1 for the LG10 and

LG10P instructions.

The actual number of stepsin the LG10 and L G10P instructions depends on the specified
operand. The following describes how to calculate the number of steps.
Number of Stepsin Operand S1 + Number of Stepsin Operand D1 + 1 = Total Number of

Stepsin One Instruction

e.g. Converting the number of stepsin LG10 and LG10P instructions
(For the number of stepsin an operand, refer to the operand settings on the next page.)

Data_1[0]

LG10

51 D1

Result[M]

{Datal[0] =2 Steps} + {Result [N] = 3 Steps} + {1 Step} = 6 Steps

One last step isincluded in the instruction. Be sure to add that one step.
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@ Operand Settings

The following table lists the specifiable contents of operands S1 and D1 for the LG10 and
LG10P instructions.

Number of ;
Name Type Condition Stoegz rigntge NEPFS,‘:')'?S'?BI(S o
External Bit — — X
Device Word Specify by words only o B
Address (Example: [PLC1]D0000)
Bit — —_ »;
Internal Specify by words only
Address Word (Example: [#INTER- — X
NAL]LS0000)
Bit — — x
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — X
Arrays and modifiers are not
specified — %
Specify integer variable o B
I nteger [constant]
(not includ- Specify integer variable
ing 1/0) [variable] B -
Specify integer variable
[congant/variable] — X
Variable B/W [condant/varigbl€]
Format Specify float variable 1 O
Float Specify float variable 5 o
[congtant]
Specify float variable [variable] 3 O
Specify red variable 1 [e)
Redl Specify red variable [congtant] 2 @)
Specify redl variable [variable] 3 @)
Timer .PT/.ET only — x
Counter .PV/.CV only — X
Date YR/ .MO/ .DAY only — X
Time .HR/ .MIN/ .SEC only — X
KPP .TR/.TD/ .PA/ BA/ .ST
PID — x
only
Continued
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Explanations of Each Instruction

Number of

" - Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
I — — X
Q_ — — X
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
Address D_xxx* B/W [address] — x
Format F_ — 1 @)
R_ — 1 [®)
T .PT/.ET only — X
C_ .PV/.CV only — x
N_ YR/ .MO/ .DAY only — x
J HR/ .MIN/ .SEC only — x
U KP/ TR/ .TD/ .PA/ .BA/.ST L o
- only
+1.175494351e-38 to

Float +3.402823466€+33 1 O

Constant +2.22507385850720146-308

(Cannot use

for D1.) Real to 2 O

+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X
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@ Explanation of LG10 and LG10P Instructions
The LG10 and LG10P ingtructions are exponential instructions. The LG10 instruction cal culates
the common logarithm function of S1 and storestheresult in D1.
For theresult in D1, the result of log10 S1 isoutput as area value.
Equation: D1 = log10 S1
The LG10 and LG10P instructions are always conducted. When using the LG10 and L G10P
instructions, an error will occur if the variables specified in operands S1 and D1 are not the
same type. Specify the same variable type in operands S1 and D1.
Refer to the following for specifying a constant.

When operand D1 is a float variable
When Of (zero and lower case “f”) isinput, the following values become float values.

La1o ‘ Operand S1 Float constant  0.11

ool lst oilour Operand D1 Float variable OUT1

When operand D1 is a real variable
When Or (zero and lower case “r") isinput, the following values become real values.

LG10 ‘ OperandS1 ~ Redl constant  0.11

Operand D1  Red variable OUT2

0011 |31 D1 ouT2

When calculating data in a specified array, specify the array with Data[0] or Data[N] (N is
an integer variable).

When operands S1 and D1 specify the entire array, an error will occur even if the specified
variables are the same type.

Datal Array size=5
LETOP ‘ Result Array size=5

The operand specification in the left diagram
resultsin an error.

Datal[Q] Array size=5
LGE10P Result [N] Array size=5
Calculations are performed on individual
variablesin the array.

Data_1 |51 01| Result

Data_1[0] 151 D) Resul[M]
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& System Variables Indicating Execution Results

When the result of the execution is 0, #L_CalcZero turns ON.
If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed ingtruction will be stored in the system variables.

Program Example
LG10

—

L MAIN START
]

Skart LG10
2|l

1] Data_& |51 D1 Result

3 -MAaIN EMD
7

(1) TheLG10ingtruction is executed when the positive transition instruction turns ON. The LG10
instruction ca culates the common logarithm function of DataA and stores the result in D1.
When using anormally open instruction, the LG10 instruction is always executed as long
as normally open instruction bit is ON.

Program Example
LG10P

Start LG10P
2 |
m Data_a |51 D1| Result

(1) The LG10P and LG10 instructions differ in when they run. In the LG10P instructions,
even when using a normally open instruction, only the upward transition is detected, and
the LG10P instruction is executed. Therefore, the LG10P instruction is executed only for
one scan, even when the normally open instruction bit remains ON.
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Explanations of Each Instruction

30.5.15 Compare Instruction (Arithmetic)

®EQ(?)
Symbols and Features
Ladder Instruction Name Ladder Symbol Feature Number of Steps

EC

EQ (=
(Equal To - o1 Comparison 3to9
level transition)
=2

@ Operand Settings

The following table lists the specifiable contents of operands S1 and S2 for the EQ instruction.
Theactual number of stepsin the EQ instruction depends on the specified operand. Thefollowing
describes how to calculate the number of steps.
Number of Stepsin Operand S1 + Number of Stepsin Operand S2 = Total Number of Steps

in One Instruction

e.g. Converting the number of stepsin EQ instruction

(For the number of stepsin an operand, refer to the operand settings on the next page.)

Data_1 |51

Data_2[0] |52

EQ

= F

{Datal=1step} + {Data2[0] = 2 steps} + {1 step} = 4 steps

Onelast step isincluded in the instruction. Be sure to add that one step.

GP-Pro EX Reference Manual

30-369
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@ Operand Settings
The following table lists the specifiable contents of operands S1 and S2 for the EQ instruction.

o Number of Possible: O
Name Type Condition Stgg:rlgntge Not Possible: x
Externa Bit — — X
Device Specify by words only
Address Word (Example: [PL C1]D0000) 1 O
Bit — — x
Internal Specify by words only
Address Word (Example: [#INTER- 1 @)
NAL]LS0000)
Bit — — X
Symbol Word — 1 @)
Specify abit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) — x
Arrays and modifiers are not 1 o
specified
Specify integer variable
[constant] or 5 o
Specify integer variable B/W
Integer _ [(_:onstant] _
(including 10) Specify mteger variable
[variable] or 3 o
Specify integer variable B/W
[variable]
. Specify integer variable
\I/:%r:ﬁlb;te [constant/variabl €] 4 ®)
.B/W [constant/variabl €]
P 1 O
Specify float variable
Float [constan] 2 O
Specify float variable [variable] 3 @)
_ 1 19)
Redl Specify red variable [congtant] 2 @)
Specify red variable [variable] 3 O
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date .YR/ .MO/ .DAY only 2 @)
Time HR/ .MIN/ .SEC only 2 @)
PID KP TR/ .TD/ .PA/ BA/ ST 5 o
only
Continued
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. Number of Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
B — 1 o)
Q_ — 1 @)
Modifiers are not specified 1 O
D_ D_sxxx B/W [constant] 2 @)
Address D_xxx* B/W [address] 3 [e)
Format F_ — 1 O
R_ — 1 @)
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 O
N_ YR/ MO/ .DAY only 2 )
J .HR/ .MIN/ .SEC only 2 @)
u_ KP/ TR/ .TD/ .PA/ .BA/ .ST > o
only
+1.175494351e-38 to
Float +3.402823466e+38 ! O
Constant +2.2250738585072014e-308
Red to 2 @)
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 1 [e)
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Explanations of Each Instruction

€ Explanation of the EQ Instruction

The EQ instruction is a compare instruction. The EQ instruction compares S1 with S2 and if
the result of the comparison is S1 = S2, the instruction passes power. Be careful when com-
paring real values. For example, if the operand value is 1.99999999999, it is not equal to
2.00000000000.

When using the EQ instruction, an error will occur if the variables specified in operands S1
and S2 are not the same type. Specify the same variable type in operands S1 and S2.

Refer to the following for specifying a constant.

When operand S1 or S2 is an integer constant

EQ
= Operand S1 Integer constant 10
Operand S2 Integer variable Datal

10|51

Data 1 |52

When entering hexadecimal values in operands S1 and S2
When Ox (zero and lower case “X”) isinput, the following values become hexadecimal values.

= ‘ Operand S1 Integer constant OXFF
O4FF |51

Operand S2 Integer variable Data 1l

Data_1 |52

When entering float constants in operands S1 and S2
When Of (zero and lower case “f”) isinput, the following values become float values.

= = Operand S1 Float constant 0.11
01T 151 Operand S2  Float varisble Datal

Data_1 |52

When entering real constants in operands S1 and S2
When Or (zero and lower case “r") isinput, the following values become real values.

= = Operand S1 Real constant  0.11
0011 )51 Operand S2  Real variable Datal

Data_1 |52
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When comparing data in a specified array (integer variable array) Specify the array using
Datg 0] or Data[N] (N indicates an integer variable).

You cannot specify entire arrays for operands S1 or S2. An error will occur even if the speci-
fied array variables are the same type.

'?G] Datal Array size=5
Data 1 |51 : Data2 Array Size=5
The operand specification in the left diagram
Data_2 |52 resultsin an error.
E[u] Data1[0] Array size=5
Data, 1[0] |51 i Data2 [N] Array Size=5
Compare processing is performed only on
Data_2[N] |52 individually specified array elements.

Program Example

EQ

Compares integer variables and outputs the result in D1.

Mald START
)

EQ Sl

1] Data_ & |51 Result |51 D) Savelata[M]

Result |52

3 -MalN END
m

(1) DataA and the OperationResult are compared to determine whether they are equal. If the
result of the EQ instruction is S1 = S2, the EQ instruction passes power, then the instruc-

tion to the right of the EQ instruction is executed. In the above diagram, it's the MOV
instruction.
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Explanations of Each Instruction

m GT (>)
Symbols and Features
Ladder Instruction Name Ladder Symbol Feature Number of Steps
GT
GT )
(Greater Than - 51 Comparison 3t09
level transition)
52

@ Operand Settings

The following table lists the specifiable contents of operands S1 and S2 for the GT instruction.
Theactua number of stepsin the GT instruction depends on the specified operand. Thefollowing
describes how to calculate the number of steps.
Number of Stepsin Operand S1 + Number of Stepsin Operand S2 = Total Number of Steps

in One Instruction

e.g. Converting the number of stepsin GT instruction

(For the number of stepsin an operand, refer to the operand settings on the next page.)

Data 1|51

Data_2[0] |52

GT

1 -

{Datal=1step} + {Data2[0] = 2 steps} + {1 step} = 4 steps

Onelast step isincluded in the instruction. Be sure to add that one step.
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@ Operand Settings
The following table lists the specifiable contents of operands S1 and S2 for the GT instruction.

Number of .
Name Type Condition Stgg: rigntge Ngflgglgslieblg «
Externa Bit — — X
Device Specify by words only
Address Word (Example: [PL C1]D0000) 1 O
Bit — — x
Internal Specify by words only
Address Word (Example: [#INTER- 1 @)
NAL]LS0000)
Bit — — X
Symbol Word — 1 @)
Specify abit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) — x
Arrays and modifiers are not 1 o
specified
Specify integer variable
[constant] or 5 o
Specify integer variable B/W
Integer [constant]
(incl udei%g 10) Specify integer variable
[variable] or 3 o
Specify integer variable B/W
[variable]
. Specify integer varicble
\I/:%r:ﬁlb;te [congant/variable] 4 e)
B/W [condant/varigbl€]
Specify float variable 1 O
Specify float variable
Float [constan] 2 O
Specify float variable [variable] 3 @)
Specify red variable 1 @)
Redl Specify red variable [congtant] 2 @)
Specify red variable [variable] 3 O
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 @)
Time HR/ .MIN/ .SEC only 2 @)
PID KP TR/ .TD/ .PA/ BA/ ST 5 o
only
Continued
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Explanations of Each Instruction

. Number of Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
B — 1 o)
Q_ — 1 @)
Modifiers are not specified 1 O
D_ D_sxxx B/W [constant] 2 @)
Address D_xxx* B/W [address] 3 [e)
Format F_ — 1 O
R_ — 1 @)
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 O
N_ YR/ MO/ .DAY only 2 )
J .HR/ .MIN/ .SEC only 2 @)
u_ KP/ TR/ .TD/ .PA/ .BA/ .ST > o
only
+1.175494351e-38 to
Float +3.402823466e+38 ! O
Constant +2.2250738585072014e-308
Red to 2 @)
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 1 [e)
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Explanations of Each Instruction

@ Explanation of the GT Instruction

The GT instruction is a compare instruction. The GT instruction compares S1 with S2. If the
result of the comparisonis S1 > S2, the instruction passes power. Be careful when compar-
ing real values. For example, if the operand value is 2.000000000001, it is still greater than 2.
When using the GT instruction, an error will occur if the variables specified in operands S1
and S2 are not the same type. Specify the same variable type in operands S1 and S2.

Refer to the following for specifying a constant.

When operand S1 or S2 is an integer constant

GT
> ‘ Operand S1 Integer constant 10

101157 Operand S2 Integer variable Datal

Data_1 |52

When entering hexadecimal values in operands S1 and S2
When Ox (zero and lower case “x”) isinput, the following values become hexadecimal values.

GT
5] ‘ Operand S1 Integer constant OxFF

OxFF |51 Operand S2 Integer variable Datal

Data_1 |52

When entering float constants in operands S1 and S2
When Of (zero and lower case “f”) isinput, the following values become float values.

GT
I Operand S1 Float constant  0.11
00T 151 Operand S2  Float variable Datal

Data_1 |52

When entering real constants in operands S1 and S2
When Or (zero and lower case “r”) isinput, the following values become real values.

GT
I ‘ Operand S1 Red constant  0.11

o171 |51 Operand S2 Real variable Datal

Data_1 |52
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When comparing data in a specified array (integer variable array) Specify the array using
Datg 0] or Data[N] (N indicates an integer variable).

You cannot specify entire arrays for operands S1 or S2. An error will occur even if the speci-
fied array variables are the same type.

?T] Datal Array size=5
> — ] —
Data 1 |51 Data 2 A.rr.ay Szg =5 .
The operand specification in the left diagram
Data_2 |52 resultsin an error.
E[iT] Datal[0] Array size=5
— | m L e
Data_1[0] |51 Data2 [N] Array Size=5
Compare processing is performed only on
Data_2[M] |52 individually specified array elements.

Program Example

GT
Compares integer variables and outputs the result in D1.

—MAIN START
[}

Il Data_a |51 Result |51 01| SaveData[M]

Result |52

3 -MalM EWND
(1a

(1) DataA and OperationResult are compared to determine whether DataA is greater than
OperationResult. If the result of the GT instruction is S1 > S2, the GT instruction passes
power. Then the instruction to the right of the GT instruction is executed. In the above dia-
gram, it'sthe MOV instruction.
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Explanations of Each Instruction

BT (<)
Symbols and Features
Ladder Instruction Name Ladder Symbol Feature Number of Steps

LT

LT e
(Less Than - 51 Comparison 3t09
level transition)
52

@ Operand Settings

The following table lists the specifiable contents of operands S1 and S2 for the LT instruc-

tion.

The actual number of stepsin the LT instruction depends on the specified operand. Thefollowing
describes how to calculate the number of steps.
Number of Stepsin Operand S1 + Number of Stepsin Operand S2 = Total Number of Steps

in One Instruction

e.g. Converting the number of stepsin LT instruction

(For the number of stepsin an operand, refer to the operand settings on the next page.)

Data_1 |51

Data_2[0] |52

LT

LY

{Datal=1step} + {Data2[0] = 2 steps} + {1 step} = 4 steps

One last step isincluded in the instruction. Be sure to add that one step.
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Explanations of Each Instruction

@ Operand Settings
The following table lists the specifiable contents of operands S1 and S2 for the LT instruction.

Number of .
Name Type Condition Stgg: rigntge Ngflgglgslieblg «
Externa Bit — — X
Device Specify by words only
Address Word (Example: [PL C1]D0000) 1 O
Bit — — x
Internal Specify by words only
Address Word (Example: [#INTER- 1 @)
NAL]LS0000)
Bit — — X
Symbol Word — 1 @)
Specify abit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) — x
Arrays and modifiers are not 1 o
specified
Specify integer variable
[constant] or 5 o
Specify integer variable B/W
Integer [constant]
(incl udei%g 10) Specify integer variable
[variable] or 3 o
Specify integer variable B/W
[variable]
. Specify integer varicble
\I/:%r:ﬁlb;te [congant/variable] 4 e)
B/W [condant/varigbl€]
Specify float variable 1 O
Specify float variable
Float [constan] 2 O
Specify float variable [variable] 3 @)
Specify red variable 1 @)
Redl Specify red variable [congtant] 2 @)
Specify red variable [variable] 3 O
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 @)
Time HR/ .MIN/ .SEC only 2 @)
PID KP TR/ .TD/ .PA/ BA/ ST 5 o
only
Continued
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Explanations of Each Instruction

. Number of Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
B — 1 o)
Q_ — 1 @)
Modifiers are not specified 1 O
D_ D_sxxx B/W [constant] 2 @)
Address D_xxx* B/W [address] 3 [e)
Format F_ — 1 O
R_ — 1 @)
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 O
N_ YR/ MO/ .DAY only 2 )
J .HR/ .MIN/ .SEC only 2 @)
u_ KP/ TR/ .TD/ .PA/ .BA/ .ST > o
only
+1.175494351e-38 to
Float +3.402823466e+38 ! O
Constant +2.2250738585072014e-308
Red to 2 @)
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 1 [e)
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Explanations of Each Instruction

@ Explanation of the LT Instruction

The LT instruction is acompare instruction. The LT instruction compares S1 with S2. If the
result of the comparisonis S1 < S2, the instruction passes power. Be careful when compar-
ing real values. For example, if the operand value is 1.99999999999, it is less than 2. When
using the LT instruction, an error will occur if the variables specified in operands S1 and S2
are not the same type. Specify the same variable type in operands S1 and S2.

Refer to the following for specifying a constant.

When operand S1 or S2 is an integer constant

LT
] ‘ Operand S1 Integer constant 10

1051 Operand S2  Integer variable Datal

Data 1 |52

When entering hexadecimal values in operands S1 and S2
When Ox (zero and lower case “x”) isinput, the following values become hexadecimal values.

LT
<] Operand S1 Integer constant OxFF

U+FF |51 ‘ Operand S2 Integer variable Datal
Data_1 |52

When entering float constants in operands S1 and S2
When Of (zero and lower case “f”) isinput, the following values become float values.

LT
1 B ‘ Operand S1 Float constant  0.11

T {51 Operand S2 Float variable Datal

Data_1 |52

When entering real constants in operands S1 and S2
When Or (zero and lower case “r”) isinput, the following values become real values.

LT
<1 B ‘ Operand S1 Rea constant  0.11

0011 {51 Operand S2 Red variable Datal

Data_1 |52
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When comparing data in a specified array (integer variable array) Specify the array using
Datg 0] or Data[N] (N indicates an integer variable).

You cannot specify entire arrays for operands S1 or S2. An error will occur even if the speci-
fied array variables are the same type.

T Datal Array size=5
<l = Data?2 Array Size=5
Datal |51 ‘ The operand specification in the left diagram
Data 2 |52 resultsin an error.
LT Datal [0] Array size=5
1 W Data2 [N] Array Size=5
Data_1[0] |51 . .
Compare processing is performed only on
Data_2[N] |52 individually specified array elements.

Program Example

LT
Compares integer variables and outputs the result in D1.

T -MAaIN START
@

LT 0

[l Data & |51 Fesult |51 01| Savelata[M)

Result |52

3 -MaIN EWND
(o

(1) DataA and OperationResult are compared to determine whether DataA is less than Opera
tionResult. If the result of the LT instructionis S1 < S2, the LT instruction passes power.
Then the instruction to the right of the LT instruction is executed. In the above diagram,
it'sthe MOV instruction.
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Explanations of Each Instruction

B GE (>9)
Symbols and Features
Ladder Instruction Name Ladder Symbol Feature Number of Steps
iG3E
GE >=)
(Greater Than or Equal To - S1 Comparison 3t09
level transition)
=2

@ Operand Settings

The following table lists the specifiable contents of operands S1 and S2 for the GE instruc-

tion.

The actual number of stepsin the GE instruction depends on the specified operand. Thefollowing
describes how to calculate the number of steps.
Number of Stepsin Operand S1 + Number of Stepsin Operand S2 = Total Number of Steps

in One Instruction

e.g. Converting the number of stepsin GE instruction

(For the number of stepsin an operand, refer to the operand settings on the next page.)

Data_1 |51

Data 2[0] |52

GE

{Datal=1step} + {Data2[0] = 2 steps} + {1 step} = 4 steps

One last step isincluded in the instruction. Be sure to add that one step.
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Explanations of Each Instruction

@ Operand Settings
The following table lists the specifiable contents of operands S1 and S2 for the GE instruction.

Number of .
Name Type Condition Stgg: rigntge Ngflgglgslieblg «
Externa Bit — — X
Device Specify by words only
Address Word (Example: [PL C1]D0000) 1 O
Bit — — x
Internal Specify by words only
Address Word (Example: [#INTER- 1 @)
NAL]LS0000)
Bit — — X
Symbol Word — 1 @)
Specify abit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) — x
Arrays and modifiers are not 1 o
specified
Specify integer variable
[constant] or 5 o
Specify integer variable B/W
Integer _ [(_:onstant] _
(including 10) Specify mteger variable
[variable] or 3 o
Specify integer variable B/W
[variable]
. Specify integer variable
\I/:%r:ﬁlb;te [constant/variabl €] 4 ®)
.B/W [constant/variabl €]
Specify float variable 1 O
Specify float variable
Float [constan] 2 O
Specify float variable [variable] 3 @)
Specify red variable 1 @)
Redl Specify red variable [congtant] 2 @)
Specify red variable [variable] 3 O
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 @)
Time HR/ .MIN/ .SEC only 2 @)
PID KP TR/ .TD/ .PA/ BA/ ST 5 o
only
Continued
GP-Pro EX Reference Manual 30-385




Explanations of Each Instruction

. Number of Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
B — 1 o)
Q_ — 1 @)
Modifiers are not specified 1 O
D_ D_sxxx B/W [constant] 2 @)
Address D_xxx* B/W [address] 3 [e)
Format F_ — 1 O
R_ — 1 @)
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 O
N_ YR/ MO/ .DAY only 2 )
J .HR/ .MIN/ .SEC only 2 @)
u_ KP/ TR/ .TD/ .PA/ .BA/ .ST > o
only
+1.175494351e-38 to
Float +3.402823466e+38 ! O
Constant +2.2250738585072014e-308
Red to 2 @)
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 1 [e)
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Explanations of Each Instruction

€ Explanation of the GE Instruction
The GE instruction is a compare instruction. The GE instruction compares S1 with S2. If the
result of the comparison is S1 >= S2, the instruction passes power.
Be careful when comparing real values. For example, if the operand value is 1.99999999999,
it is not greater than 2. When using the GE instruction, an error will occur if the variables
specified in operands S1 and S2 are not the same type. Specify the same variable typein
operands S1 and S2.
Refer to the following for specifying a constant.

When operand S1 or S2 is an integer constant

GE

=] | Operand S1 Integer constant 10
Operand S2 Integer variable Datal

1051

Data 1|52

When entering hexadecimal values in operands S1 and S2
When Ox (zero and lower case “X”) isinput, the following values become hexadecimal values.

GE

=] Operand S1 Integer constant OxFF
Operand S2 Integer variable Datal

0=FF {51

Data_1 |52

When entering float constants in operands S1 and S2
When Of (zero and lower case “f”) isinput, the following values become float values.

GE
»=] ‘ Operand S1 Float constant  0.11

0f0.11 |51 Operand S2 Float variable Datal

Data_1 |52

When entering real constants in operands S1 and S2
When Or (zero and lower case “r") isinput, the following values become real values.

GE
=] ‘ Operand S1 Rea constant  0.11

0011 |51 Operand S2 Red variable  Datal

Data 1|52
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When comparing data in a specified array (integer variable array) Specify the array using
Datg 0] or Data[N] (N indicates an integer variable).

You cannot specify entire arrays for operands S1 or S2. An error will occur even if the speci-
fied array variables are the same type.

GE Data 1 Array size=5
[»=] = Data?2 Array Size=5
Data T |51 ‘ The operand specification in the left diagram
Data_2 |52 resultsin an error.
GE Datal [0] Array size=5
— = = Data2 [N] Array Size=5
Data.1l0] |31 Compare processing is performed only on
Data_Z[M] |52 individually specified array elements.

Program Example

GE
Compares integer variables and outputs the result in D1.

1 -MalN START

1 Data_& |51 Result |51 01| SaveData[M]

Rezult |52

3%}

|- MaIN END

oo

(1) DataA and OperationResult are compared to determine whether DataA is greater than or
equal OperationResult. If the result of the GE instruction is S1 >= S2, the GE instruction
passes power. Then the instruction to the right of the GE instruction is executed. In the
above diagram, it’sthe MOV instruction.
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Explanations of Each Instruction

mLE (<=9
Symbols and Features
Ladder Instruction Name Ladder Symbol Feature Number of Steps

LE

LE <=
(Less Than or Equal To - 51 Comparison 3t09
level transition)
52

@ Operand Settings

The following table lists the specifiable contents of operands S1 and S2 for the LE instruc-

tion.

The actual number of stepsin the LE instruction depends on the specified operand. The follow-

ing describes how to cal culate the number of steps.

Number of Stepsin Operand S1 + Number of Stepsin Operand S2 = Total Number of Steps

in One Instruction

e.g. Converting the number of stepsin LE instruction

(For the number of stepsin an operand, refer to the operand settings on the next page.)

Data_1 |51

Data_2[0] |52

{Datal=1step} + {Data2[0] = 2 steps} + {1 step} = 4 steps

One last step isincluded in the instruction. Be sure to add that one step.
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Explanations of Each Instruction

@ Operand Settings
The following table lists the specifiable contents of the S1 and S2 operandsfor the LE ingtruction.

Number of .
Name Type Condition Stgg: rigntge Ngflgglgslieblg «
Externa Bit — — X
Device Specify by words only
Address Word (Example: [PL C1]D0000) 1 O
Bit — — x
Internal Specify by words only
Address Word (Example: [#INTER- 1 @)
NAL]LS0000)
Bit — — X
Symbol Word — 1 @)
Specify abit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) — x
Arrays and modifiers are not 1 o
specified
Specify integer variable
[constant] or 5 o
Specify integer variable B/W
Integer _ [(_:onstant] _
(including 10) Specify mteger variable
[variable] or 3 o
Specify integer variable B/W
[variable]
. Specify integer variable
\I/:%r:ﬁlb;te [constant/variabl €] 4 ®)
.B/W [constant/variabl €]
Specify float variable 1 O
Specify float variable
Float [constan] 2 O
Specify float variable [variable] 3 @)
Specify red variable 1 @)
Redl Specify red variable [congtant] 2 @)
Specify red variable [variable] 3 O
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 @)
Time HR/ .MIN/ .SEC only 2 @)
PID KP TR/ .TD/ .PA/ BA/ ST 5 o
only
Continued
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Explanations of Each Instruction

. Number of Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
B — 1 o)
Q_ — 1 @)
Modifiers are not specified 1 O
D_ D_sxxx B/W [constant] 2 @)
Address D_xxx* B/W [address] 3 [e)
Format F_ — 1 O
R_ — 1 @)
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 O
N_ YR/ MO/ .DAY only 2 )
J .HR/ .MIN/ .SEC only 2 @)
u_ KP/ TR/ .TD/ .PA/ .BA/ .ST > o
only
+1.175494351e-38 to
Float +3.402823466e+38 ! O
Constant +2.2250738585072014e-308
Red to 2 @)
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 1 [e)
GP-Pro EX Reference Manual 30-391




Explanations of Each Instruction

@ Explanation of LE Instruction

The LE instruction is a compare instruction. The LE instruction compares S1 with S2. If the
result of the comparison is S1 <= S2, the instruction passes power.

Be careful when comparing real values. For example, if the operand is 2.000000000001, it is
not less than or equal to 2. When using the LE instruction, an error will occur if the variables
specified in operands S1 and S2 are not the same type. Specify the same variable typein
operands S1 and S2.

Refer to the following for specifying a constant.

When operand S1 or S2 is an integer constant

LE
=] P Operand S1 Integer constant 10
Operand S2 Integer variable Datal

10|51

Data_1 |52

When entering hexadecimal values in operands S1 and S2

When Ox (zero and lower case “X”) isinput, the following values become hexadecimal val-
ues.

0=FF |51

[<=] = Operand S1 Integer constant OXFF
Operand S2 Integer variable Datal

Data 1 |52

When entering float constants in operands S1 and S2
When Of (zero and lower case “f”) isinput, the following values become float values.

0f0.11 |51

=) = Operand S1 Float constant  0.11
Operand S2 Float variable Datal

Data 1 |52

When entering real constants in operands S1 and S2
When Or (zero and lower case “r”) isinput, the following values become real values.

011 |51

[«=] = Operand S1 Real constant  0.11
Operand S2 Read variable  Datal

[Data 1 |52
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When comparing data in a specified array (integer variable array) Specify the array using
Datg 0] or Data[N] (N indicates an integer variable).

You cannot specify entire arrays for operands S1 or S2. An error will occur even if the speci-
fied array variables are the same type.

[LE] Datal Array size=5
=] = A
Data 1 |51 Data 2 A'rr.ay Szg =5 .
The operand specification in the left diagram
Data_2 |52 resultsin an error.
[LE] Datal[Q] Array size=5
— 1 g L i
Data_1[0] |51 Data2 [N] Array Size=5
Compare processing is performed only on
Data_2[MN] |52 individually specified array elements.

Program Example

LE
Compares integer variables and outputs the result in D1.

MalN START
m

LE b 0%

1 Data_ & |51 Result |51 1] SaveData[M]

Result |52

3 -MalN END
m

(1) DataA and OperationResult are compared to determine whether DataA is less than or
equal to the OperationResult. If the result of the LE instruction is S1 <= S2, the LE
instruction passes power. Then the instruction to the right of the LE instruction is exe-
cuted. In the above diagram, it'sthe MOV instruction.
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Explanations of Each Instruction

B NE (<>)
Symbols and Features
Ladder Instruction Name Ladder Symbol Feature Number of Steps

ME

NE )
(Not Equal - 51 Comparison 3t09
level transition)
52

@ Operand Settings

The following table lists the specifiable contents of operands S1 and S2 for the NE instruc-

tion.

The actual number of stepsin the NE instruction depends on the specified operand. The follow-
ing describes how to cal culate the number of steps.
Number of Stepsin Operand S1 + Number of Stepsin Operand S2 = Total Number of Steps

in One Instruction

e.g. Converting the number of stepsin NE instruction

(For the number of stepsin an operand, refer to the operand settings on the next page.)

Data_1 |51

Data_2[0] |52

ME

[l =

{Datal=1step} + {Data2[0] = 2 steps} + {1 step} = 4 steps

One last step isincluded in the instruction. Be sure to add that one step.
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Explanations of Each Instruction

@ Operand Settings
The following table lists the specifiable contents of operands S1 and S2 for the NE instruction.

Number of .
Name Type Condition Stgg: rigntge Ngflgglgslieblg «
Externa Bit — — X
Device Specify by words only
Address Word (Example: [PL C1]D0000) 1 O
Bit — — x
Internal Specify by words only
Address Word (Example: [#INTER- 1 @)
NAL]LS0000)
Bit — — X
Symbol Word — 1 @)
Specify abit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) — x
Arrays and modifiers are not 1 o
specified
Specify integer variable
[constant] or 5 o
Specify integer variable B/W
Integer _ [(_:onstant] _
(including 10) Specify mteger variable
[variable] or 3 o
Specify integer variable B/W
[variable]
. Specify integer variable
\I/:%r:ﬁlb;te [constant/variabl €] 4 ®)
.B/W [constant/variabl €]
Specify float variable 1 O
Specify float variable
Float [constan] 2 O
Specify float variable [variable] 3 @)
Specify red variable 1 @)
Redl Specify red variable [congtant] 2 @)
Specify red variable [variable] 3 O
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 @)
Time HR/ .MIN/ .SEC only 2 @)
PID KP TR/ .TD/ .PA/ BA/ ST 5 o
only
Continued
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Explanations of Each Instruction

" LTl o Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
| — 1 O
Q_ — 1 )
Modifiers are not specified 1 O
D_ D_sxxx B/W [constant] 2 @)
Address D_#xx B/W [address] 3 @)
Format F_ — 1 O
R_ — 1 @)
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 O
N_ YR/ .MO/ .DAY only 2 @)
J .HR/ .MIN/ .SEC only 2 @)
u_ KPP .TR/.TD/ .PA/ .BA/.ST 5 o
only
Integer —2147483648 to 2147433647 1 @)
+1.175494351e-38 to
Condant Float +3.402823466e+38 1 O
+2.2250738585072014e-308
Red to 2 ®)

+1.7976931348623158e+308
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Explanations of Each Instruction

@ Explanation of NE Instruction
The NE instruction is a compare instruction. The NE instruction compares S1 with S2. If the
result of the comparison is S1 <> S2, the instruction passes power.
Be careful when comparing real values. For example, if the operand valueis
2.000000000001, it is not equal to 2. When using the NE instruction, an error will occur if
the variables specified in operands S1 and S2 are not the same type. Specify the same vari-
able type in operands S1 and S2.
Refer to the following for specifying a constant.

When operand S1 or S2 is an integer constant

HE

<] ‘ Operand S1 Integer constant 10

Data_1 |51 Operand S2 Integer variable Datal

Data_2[0] |52

When entering hexadecimal values in operands S1 and S2

When Ox (zero and lower case “x”) isinput, the following values become hexadecimal val-
ues.

NE
[<3) Operand S1 Integer constant OxFF

10151 ‘ Operand S2  Integer varisble Datal
Data 1 |52

When entering float constants in operands S1 and S2
When Of (zero and lower case “f”) isinput, the following values become float values.

MHE

() = Operand S1 Float constant  0.11
Operand S2 Float variable Datal

0=FF |51

Data 1 |52

When entering real constants in operands S1 and S2
When Or (zero and lower case “r”) isinput, the following values become real values.

MNE
(] ‘ Operand S1 Real constant  0.11

Qi1 |51 Operand S2 Real variable Datal

Data_1 |52
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Explanations of Each Instruction

When comparing data in a specified array (integer variable array) Specify the array using
Datg 0] or Data[N] (N indicates an integer variable).

You cannot specify entire arrays for operands S1 or S2. An error will occur even if the speci-
fied array variables are the same type.

NE Datal Array size=5
[<x] = Data?2 Array Size=5
Data.T 51 ‘ The operand specification in the left diagram
Data_? |52 resultsin an error.
MNE Datal[0] Array size=5
— & = Data2 [N] Array Size=5
Data_TI0 51 Compare processing is performed only on
Data_2[N] |52 individually specified array elements.

Program Example

NE
Compares integer variables and outputs the result in D1.

1 -MaIN START

ME b0

] Data_ & |51 Result |51 01| SaveDataM)

Result |52

3 -MaIN EWND
(10

(1) DataA and OperationResult are compared to determine whether DataA is not equal to
OperationResult. If the result of the NE instruction is S1 <> S2, the NE instruction passes
power. Then the instruction to the right of the NE instruction is executed. In the above
diagram, it'sthe MOV instruction.
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Explanations of Each Instruction

30.5.16 Compare (Time)

B JEQ (Equal)

Symbols and Features

Ladder Instruction Name

Ladder Symbol Feature

Number of Steps

JEQ

level transition)

JEQ
=
=1

52

Time Compare

@ Operand Settings

The following shows the configurable conditions for Operands (S1, S2) in the SEQ instruc-

tion.

The actual number of stepsin the JEQ instruction depends on the specified operands. The fol-
lowing describes how to calculate the number of steps.

Number of Stepsin Operand S1 + Number of Stepsin Operand S2 = Total Number of Steps

in One Instruction

e.g. Caculate the number of stepsin the JEQ instruction
(For the number of stepsin an operand, refer to the operand settings in the next section.)

JEQ

[ata_ 1

CurrentTime

= =
51

52

{Datal=1 Step} +{Current Time=1Step} + {1 Step} = 3 Steps

Onelast step isincluded in the instruction. Be sure to add that one step.

€ Explanation of the JEQ Instruction
Time variables in JEQ instructions are structure variables. The following table lists the inter-

nal structures.

Time Variable

Time Variable Variable Settings Description
Variable Name.HR  |Integer Variable  [Hoursareinput in BCD.
Variable Name.MIN |Integer Variable  |Minutesare input in BCD.
Variable Name.SEC |Integer Variable  |Seconds are input in BCD.
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operands (S1, S2) in the JEQ instruction.

o Number of Possible: O
Name Type Condition Stgg:rlgntge Not Possible: x

Externa Bit — — X
Device Word Specify by words only o B

Address (Example: [PLC1]D0000)
Bit — — x

Internal Specify by words only
Address Word (Example: [#INTER- — x
NAL]LS0000)
Bit — — X
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) — x
Arrays and modifiers are not L B
specified

Specify integer variable
[constant] or
Specify integer variable B/W
[constant]
Specify integer variable
[variable] or
Specify integer variable B/W
[variable]
Specify integer variable
[constant/variable] — x
.B/W [constant/variabl €]
Specify float variable — X
Specify float variable
Float [constant] o
Specify float variable [variable] —
Specify red variable —
Redl Specify red variable [congtant] —
Specify red variable [variable] —
Timer .PT/.ET only —
Counter .PV/.CV only —
Date .YR/ .MO/ .DAY only —
.HR/ .MIN/ .SEC
Time Structure elements are not 1 @)
specified.
KP TR/ .TD/ .PA/ BA/ .ST
PID — X

only
Continued

I nteger
(including 10)

Variable
Format

X

X[ X| X|X|X|X|X
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Explanations of Each Instruction

Number of

. 3 Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
I — — X
Q_ — — X
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
D_sxxx B/W [address] — x
Address F_ — — X
Format R_ — — X
T .PT/.ET only — X
C_ .PV/.CV only — x
N_ YR/ .MO/ .DAY only — x
.HR/ .MIN/ .SEC
J Structure elements are not 1 O
specified.
U KP .TR/.TD/ .PA/ .BA/ .ST o y
- only
Float +1.175494351e-38 to o B
+3.402823466e+38
+2.2250738585072014e-308
Constant
Real to — x
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — x
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Explanations of Each Instruction

@ Explanation of the JEQ Instruction
The JEQ instruction compares time. When the JEQ instruction is executed, S1 iscompared to
S2. The instruction passes power if theresult is S1 = S2.
The hour, minute, and second variables are compared simultaneously. To compare atime of
10:20, input O for the seconds.
When using JEQ instructions, the only variables you can specify in operands S1 and S2 are
time variables.

Program Example

JEQ
Compares the time variables and determines the result with the coil.

—

L b&IN START
]

JEQ Run

1] Data_1 (51

CurrentTime |52

3 =hald END
(7

(1) Compares Data 1 to the current time to determine whether they are equal. If theresult is
S1 = S2, theinstruction passes power and an instruction to the right of the JEQ instruction
is executed. In the above chart, the OUT instruction to the right of the JEQ instruction is
executed.
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Explanations of Each Instruction

B JGT ()
Symbols and Features
Ladder Instruction Name Ladder Symbol Feature Number of Steps
JGET
JGT )
(Greater Than - S1 Time Compare 3
level transition)
52

@ Operand Settings

The following shows the configurable conditions for Operands (S1, S2) in the JGT instruc-
tion.

The actual number of stepsin the JGT instruction depends on the specified operands. The fol-
lowing describes how to cal culate the number of steps.

Number of Stepsin Operand S1 + Number of Stepsin Operand S2 = Total Number of Steps
in One Instruction

e.g. Caculate the number of stepsin the JGT instruction
(For the number of stepsin an operand, refer to the operand settingsin the next section.)

JGT

[
Data_1 |51

CurrentTime |52

{Datal=1Step} +{Current Time=1Step} + {1 Step} = 3 Steps

One last step isincluded in the instruction. Be sure to add that one step.

€ Explanation of the JGT Instruction

Time variables in JGT instructions are structure variables. The following table lists the inter-
nal structures.

Time Variable

Time Variable Variable Settings Description
Variable Name.HR  |Integer Variable  [Hoursareinput in BCD.
Variable Name.MIN |Integer Variable  |Minutesare input in BCD.
Variable Name.SEC |Integer Variable  |Seconds are input in BCD.
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Explanations of Each Instruction

@ Operand Settings
The following shows the configurable conditions for Operands (S1, S2) in the JGT instruction.

o Number of Possible: O
Name Type Condition Stgg:rlgntge Not Possible: x

Externa Bit — — X
Device Word Specify by words only o B

Address (Example: [PLC1]D0000)
Bit — — x

Internal Specify by words only
Address Word (Example: [#INTER- — x
NAL]LS0000)
Bit — — X
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) — x
Arrays and modifiers are not L B
specified

Specify integer variable
[constant] or
Specify integer variable B/W

[nteger Specif;E(i:ﬁ?esg;Zrm\]/ariable
(including 10) [variable] or B )
Specify integer variable B/W
[variable]
Specify integer variable
. [constant/variable] — X
\I/:z:l)r:g]b ;Ie .B/W [constant/variabl€e]
e — X
Specify float variable
Float [constan] — x
Specify float variable [variable] — x
— —_— X
Redl Specify red variable [congtant] — x
Specify red variable [variable] — X
Timer .PT/.ET only — X
Counter .PV/.CV only — X
Date .YR/ .MO/ .DAY only — x
.HR/ .MIN/ .SEC
Time Structure elements are not 1 @)
specified.
PID KP TR/ .TD/ .PA/ BA/ .ST o B
only
Continued
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Explanations of Each Instruction

Number of

. 3 Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
I — — X
Q_ — — X
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
D_sxxx B/W [address] — x
Address F_ — — X
Format R_ — — X
T .PT/.ET only — X
C_ .PV/.CV only — x
N_ YR/ .MO/ .DAY only — x
.HR/ .MIN/ .SEC
J Structure elements are not 1 O
specified.
U KP .TR/.TD/ .PA/ .BA/ .ST o y
- only
Float +1.175494351e-38 to o B
+3.402823466e+38
+2.2250738585072014e-308
Constant
Real to — x
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — x
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Explanations of Each Instruction

@ Explanation of the JGT Instruction
The JGT instruction compares time. When the JGT instruction is executed, S1 is compared to
S2. The instruction passes power if the result is S1 > S2.
The hour, minute, and second variables are compared simultaneously. To compare atime of
10:20, input O for the seconds.
When using the JGT instruction, the only variables you can specify in operands S1 and S2 are
time variables.

Program Example

JGT
Compares the time variables and determines the result with the coil.

1 -MaIN START

JGT Run

1] Data 1 |51

CurrentTime |52

2%

|- talt END

[7]

(1) Compares Data 1 to the current time to determine whether Data 1 is greater. If the result
is S1 > S2, theinstruction passes power and the instruction to the right of the JGT instruc-
tionisexecuted. In the above chart, the OUT instruction to the right of the JGT instruction
IS executed.
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Explanations of Each Instruction

mILT (<)
Symbols and Features
Ladder Instruction Name Ladder Symbol Feature Number of Steps

JLT

JLT i «
(Less Than - 51 Time Compare 3
level transition)
52

@ Operand Settings

The following shows the configurable conditions for Operands (S1, S2) in the JLT instruc-
tion.

The actual number of stepsin the LT instruction depends on the specified operands. The fol-
lowing describes how to cal culate the number of steps.

Number of Stepsin Operand S1 + Number of Stepsin Operand S2 = Total Number of Steps
in One Instruction

e.g. Calculate the number of stepsinthe JLT instruction
(For the number of stepsin an operand, refer to the operand settingsin the next section.)

JLT
<) =
Data_1 |51

CurrentTime |52

{Datal=1Step} +{Current Time=1Step} + {1 Step} = 3 Steps

One last step isincluded in the instruction. Be sure to add that one step.

€ Explanation of the JLT Instruction

Time variablesin JLT instructions are structure variables. The following table lists the inter-
nal structures.

Time Variable

Time Variable Variable Settings Description
Variable Name.HR  |Integer Variable  [Hoursareinput in BCD.
Variable Name.MIN |Integer Variable  |Minutesare input in BCD.
Variable Name.SEC |Integer Variable  |Seconds are input in BCD.
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operands (S1, S2) in the LT instruction.

o Number of Possible: O
Name Type Condition Stgg:rlgntge Not Possible: x

Externa Bit — — X
Device Word Specify by words only o B

Address (Example: [PLC1]D0000)
Bit — — x

Internal Specify by words only
Address Word (Example: [#INTER- — x
NAL]LS0000)
Bit — — X
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) — x
Arrays and modifiers are not L B
specified

Specify integer variable
[constant] or
Specify integer variable B/W

[nteger Specif;E(i:ﬁ?esg;Zrm\]/ariable
(including 10) [variable] or B )
Specify integer variable B/W
[variable]
Specify integer variable
. [constant/variable] — X
\I/:z:l)r:g]b ;Ie .B/W [constant/variabl€e]
e — X
Specify float variable
Float [constan] — x
Specify float variable [variable] — x
— —_— X
Redl Specify red variable [congtant] — x
Specify red variable [variable] — X
Timer .PT/.ET only — X
Counter .PV/.CV only — X
Date .YR/ .MO/ .DAY only — x
.HR/ .MIN/ .SEC
Time Structure elements are not 1 @)
specified.
PID KP TR/ .TD/ .PA/ BA/ .ST o B
only
Continued
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Explanations of Each Instruction

Number of

. 3 Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
I — — X
Q_ — — X
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
D_sxxx B/W [address] — x
Address F_ — — X
Format R_ — — X
T .PT/.ET only — X
C_ .PV/.CV only — x
N_ YR/ .MO/ .DAY only — x
.HR/ .MIN/ .SEC
J Structure elements are not 1 O
specified.
U KP .TR/.TD/ .PA/ .BA/ .ST o y
- only
Float +1.175494351e-38 to o B
+3.402823466e+38
+2.2250738585072014e-308
Constant
Real to — x
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — x
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Explanations of Each Instruction

€ Explanation of the JLT Instruction
The JLT instruction comparestime. When the JLT instruction is executed, S1 is compared to
S2. The instruction passes power if theresult is S1 < S2.
The hour, minute, and second variables are compared simultaneously. To compare atime of
10:20, input O for the seconds.
When using the JLT instruction, the only variables you can specify in operands S1 and S2 are
time variables.

Program Example

JLT
Compares the time variables and determines the result with the coil.

T-MAIN START
i

JLT Run

1 Data 1 (51

CurrentTime |52

3 =hald END
(7

(1) Compares Data 1 to the current time to determine whether Data 1 isless. If theresultis
S1 < S2, theinstruction passes power and the instruction to the right of the JLT instruction
is executed. In the above chart, the OUT instruction to the right of the JLT instructionis
executed.
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Explanations of Each Instruction

B JGE (>=)
Symbols and Features
Ladder Instruction Name Ladder Symbol Feature Number of Steps
JGE
JGE =)
(Greater Than or Equal To - 51 Time Compare 3
level transition)
=2

@ Operand Settings

The following shows the configurable conditions for Operands (S1, S2) in the JGE instruc-
tion.

The actual number of stepsin the JGE instruction depends on the specified operands. The fol-
lowing describes how to cal culate the number of steps.

Number of Stepsin Operand S1 + Number of Stepsin Operand S2 = Total Number of Steps
in One Instruction

e.g. Calculate the number of stepsin the JGE instruction
(For the number of stepsin an operand, refer to the operand settingsin the next section.)

JGE
=1 |—
Data_1 |51

CurrentTime |52

{Datal=1Step} +{Current Time=1Step} + {1 Step} = 3 Steps

One last step isincluded in the instruction. Be sure to add that one step.

& Explanation of the JGE Instruction

Time variables in JGE instructions are structure variables. The following table lists the inter-
nal structures.

Time Variable

Time Variable Variable Settings Description
Variable Name.HR  |Integer Variable  [Hoursareinput in BCD.
Variable Name.MIN |Integer Variable  |Minutesare input in BCD.
Variable Name.SEC |Integer Variable  |Seconds are input in BCD.
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operands (S1, S2) in the JGE instruction.

o Number of Possible: O
Name Type Condition Stgg:rlgntge Not Possible: x

Externa Bit — — X
Device Word Specify by words only o B

Address (Example: [PLC1]D0000)
Bit — — x

Internal Specify by words only
Address Word (Example: [#INTER- — x
NAL]LS0000)
Bit — — X
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) — x
Arrays and modifiers are not L B
specified

Specify integer variable
[constant] or
Specify integer variable B/W

[nteger Specif;E(i:ﬁ?esg;Zrm\]/ariable
(including 10) [variable] or B )
Specify integer variable B/W
[variable]
Specify integer variable
. [constant/variable] — X
\I/:z:l)r:g]b ;Ie .B/W [constant/variabl€e]
e — X
Specify float variable
Float [constan] — x
Specify float variable [variable] — x
— —_— X
Redl Specify red variable [congtant] — x
Specify red variable [variable] — X
Timer .PT/.ET only — X
Counter .PV/.CV only — X
Date .YR/ .MO/ .DAY only — x
.HR/ .MIN/ .SEC
Time Structure elements are not 1 @)
specified.
PID KP TR/ .TD/ .PA/ BA/ .ST o B
only
Continued
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Explanations of Each Instruction

Number of

. 3 Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
I — — X
Q_ — — X
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
D_sxxx B/W [address] — x
Address F_ — — X
Format R_ — — X
T .PT/.ET only — X
C_ .PV/.CV only — x
N_ YR/ .MO/ .DAY only — x
.HR/ .MIN/ .SEC
J Structure elements are not 1 O
specified.
U KP .TR/.TD/ .PA/ .BA/ .ST o y
- only
Float +1.175494351e-38 to o B
+3.402823466e+38
+2.2250738585072014e-308
Constant
Real to — x
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — x
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Explanations of Each Instruction

€ Explanation of the JGE Instruction

The JGE instruction comparestime. When the JGE instruction is executed, S1 iscompared to
S2. If theresult is S1 >= S2, the instruction passes power. The hour, minute, and time vari-
ables are compared simultaneously. To compare atime of 10:20, input O for the seconds.
When using the JGE instruction, the only variables you can specify in operands S1 and S2
aretime variables.

Program Example

JGE
Compares the time variables and determines the result with the coil.

1 -Mald START

JGE Fiun

2 (=) (O

1 Data 1 (51

CurrentTime |52

L%}

|- MAIN END

7]

(1) Compares Data 1 to the current time to determine whether Data 1 is greater or equal. |If
theresult is S1 >= S2, the instruction passes power and the instruction to the right of the
JGE instruction is executed. In the above chart, the OUT instruction to the right of the
JGE instruction is executed.
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Explanations of Each Instruction

B ILE (<=
Symbols and Features
Ladder Instruction Name Ladder Symbol Feature Number of Steps

JLE

JLE =
(Less Than or Equal To - 51 Time Compare 3
level transition)
=2

@ Operand Settings

The following shows the configurable conditions for Operands (S1, S2) in the JLE instruc-
tion.

The actual number of stepsin the JLE instruction depends on the specified operands. The fol-
lowing describes how to cal culate the number of steps.

Number of Stepsin Operand S1 + Number of Stepsin Operand S2 = Total Number of Steps
in One Instruction

e.g. Calculate the number of stepsin the JLE instruction
(For the number of stepsin an operand, refer to the operand settingsin the next section.)

JLE
=] |—
Data_1 |51

CurrentTime |52

{Datal=1Step} +{Current Time=1Step} + {1 Step} = 3 Steps

One last step isincluded in the instruction. Be sure to add that one step.

& Explanation of the JLE Instruction

Time variables in JLE instructions are structure variables. The following table lists the inter-
nal structures.

Time Variable

Time Variable Variable Settings Description
Variable Name.HR  |Integer Variable  [Hoursareinput in BCD.
Variable Name.MIN |Integer Variable  |Minutesare input in BCD.
Variable Name.SEC |Integer Variable  |Seconds are input in BCD.
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operands (S1, S2) in the JLE instruction.

o Number of Possible: O
Name Type Condition Stgg:rlgntge Not Possible: x

Externa Bit — — X
Device Word Specify by words only o B

Address (Example: [PLC1]D0000)
Bit — — x

Internal Specify by words only
Address Word (Example: [#INTER- — x
NAL]LS0000)
Bit — — X
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) — x
Arrays and modifiers are not L B
specified

Specify integer variable
[constant] or
Specify integer variable B/W

[nteger Specif;E(i:ﬁ?esg;Zrm\]/ariable
(including 10) [variable] or B )
Specify integer variable B/W
[variable]
Specify integer variable
. [constant/variable] — X
\I/:z:l)r:g]b ;Ie .B/W [constant/variabl€e]
e — X
Specify float variable
Float [constan] — x
Specify float variable [variable] — x
— —_— X
Redl Specify red variable [congtant] — x
Specify red variable [variable] — X
Timer .PT/.ET only — X
Counter .PV/.CV only — X
Date .YR/ .MO/ .DAY only — x
.HR/ .MIN/ .SEC
Time Structure elements are not 1 @)
specified.
PID KP TR/ .TD/ .PA/ BA/ .ST o B
only
Continued
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Explanations of Each Instruction

Number of

. 3 Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
I — — X
Q_ — — X
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
D_sxxx B/W [address] — x
Address F_ — — X
Format R_ — — X
T .PT/.ET only — X
C_ .PV/.CV only — x
N_ YR/ .MO/ .DAY only — x
.HR/ .MIN/ .SEC
J Structure elements are not 1 O
specified.
U KP .TR/.TD/ .PA/ .BA/ .ST o y
- only
Float +1.175494351e-38 to o B
+3.402823466e+38
+2.2250738585072014e-308
Constant
Real to — x
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — x
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Explanations of Each Instruction

@ Explanation of the JLE Instruction
The JLE instruction compares time. When the JLE instruction is executed, S1 is compared to
S2. If theresult is S1 <= S2, the instruction passes power. The hour, minute and time vari-
ables are compared simultaneously. To compare atime of 10:20, input O for the seconds.
When using the JLE instruction, the only variables you can specify in operands S1 and S2 are
time variables.

Program Example

JLE
Compares the time variables and determines the result with the coil.

—_

—MAIN START
m

JLE Run

2 [¢=] (O

1 Data 1 (51

CurrentTime |52

3%}

|- MAIN END

[7]

(1) Compares Data 1 to the current time to determine whether Data 1 isless or equal. If the
result is S1 <= S2, the instruction passes power and the instruction to the right of the JLE
instruction is executed. In the above chart, the OUT instruction to the right of the JLE
instruction is executed.
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Explanations of Each Instruction

B INE (<>)
Symbols and Features
Ladder Instruction Name Ladder Symbol Feature Number of Steps

JHE

INE )
(Not Equal - 51 Time Compare 3
level transition)
52

@ Operand Settings

The following shows the configurable conditions for Operands (S1, S2) in the INE instruc-
tion.

The actual number of stepsin the INE instruction depends on the specified operands. The fol-
lowing describes how to cal culate the number of steps.

Number of Stepsin Operand S1 + Number of Stepsin Operand S2 = Total Number of Steps
in One Instruction

e.g. Calculate the number of stepsin the INE instruction
(For the number of stepsin an operand, refer to the operand settingsin the next section.)

JME
[<x] |~
Data_1 |51

CurentTime |52

{Datal=1Step} +{Current Time=1Step} + {1 Step} = 3 Steps

One last step isincluded in the instruction. Be sure to add that one step.

€ Explanation of the JNE Instruction

Time variables in INE instructions are structure variables. The following table lists the inter-
nal structures.

Time Variable

Time Variable Variable Settings Description
Variable Name.HR  |Integer Variable  [Hoursareinput in BCD.
Variable Name.MIN |Integer Variable  |Minutesare input in BCD.
Variable Name.SEC |Integer Variable  |Seconds are input in BCD.
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operands (S1, S2) in the INE instruction.

o Number of Possible: O
Name Type Condition Stgg:rlgntge Not Possible: x

Externa Bit — — X
Device Word Specify by words only o B

Address (Example: [PLC1]D0000)
Bit — — x

Internal Specify by words only
Address Word (Example: [#INTER- — x
NAL]LS0000)
Bit — — X
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) — x
Arrays and modifiers are not L B
specified

Specify integer variable
[constant] or
Specify integer variable B/W

[nteger Specif;E(i:ﬁ?esg;Zrm\]/ariable
(including 10) [variable] or B )
Specify integer variable B/W
[variable]
Specify integer variable
. [constant/variable] — X
\I/:z:l)r:g]b ;Ie .B/W [constant/variabl€e]
e — X
Specify float variable
Float [constan] — x
Specify float variable [variable] — x
— —_— X
Redl Specify red variable [congtant] — x
Specify red variable [variable] — X
Timer .PT/.ET only — X
Counter .PV/.CV only — X
Date .YR/ .MO/ .DAY only — x
.HR/ .MIN/ .SEC
Time Structure elements are not 1 @)
specified.
PID KP TR/ .TD/ .PA/ BA/ .ST o B
only
Continued
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Explanations of Each Instruction

Number of

. 3 Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
I — — X
Q_ — — X
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
D_sxxx B/W [address] — x
Address F_ — — X
Format R_ — — X
T .PT/.ET only — X
C_ .PV/.CV only — x
N_ YR/ .MO/ .DAY only — x
.HR/ .MIN/ .SEC
J Structure elements are not 1 O
specified.
U KP .TR/.TD/ .PA/ .BA/ .ST o y
- only
Float +1.175494351e-38 to o B
+3.402823466e+38
+2.2250738585072014e-308
Constant
Real to — x
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — x
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Explanations of Each Instruction

€ Explanation of the JNE Instruction

The JNE instruction compares time. When the INE instruction is executed, S1 iscompared to
S2. If theresult is S1 <> S2, the instruction passes power. The hour, minute and time vari-
ables are compared simultaneously. To compare atime of 10:20, input O for the seconds.
When using the INE instruction, the only variables you can specify in operands S1 and S2
aretime variables.

Program Example

INE
Compares the time variables and determines the result with the coil.

1 -Mald START

JME Fiun

2 [<2] (O

1 Data 1 (51

CurrentTime |52

L%}

|- MAIN END

[7]

(1) Compares Data 1 to the current time to determine whether they are unequal. If the result
isS1 <> S2, theinstruction passes power and the instruction to the right of the INE
instruction is executed. In the above chart, the OUT instruction to the right of the INE
instruction is executed.
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Explanations of Each Instruction

30.5.17 Compare (Date)

B NEQ (=)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
MEC
NEQ - = =
(Equal - =1 Date Compare 3
level transition)
=2

@ Operand Settings
The following shows the configurable conditions for Operands (S1, S2) in the NEQ instruc-
tion.
The actual number of steps in the NEQ instruction depends on the specified operands. The fol-
lowing describes how to calculate the number of steps.

Number of Stepsin Operand S1 + Number of Stepsin Operand S2 = Total Number of Steps
in One Instruction

e.g. Caculate the number of stepsinthe NEQ instruction
(For the number of stepsin an operand, refer to the operand settings in the next section.)

MNED
= =
Data_1 |51

CurrentDate |52

{Datal=1 Step} +{Current Date =1 Step} + {1 Step} = 3 Steps

Onelast step isincluded in the instruction. Be sure to add that one step.

€ Explanation of the NEQ Instruction

The date variablesin NEQ instructions are structure variables. The following table lists the
internal structures.
Date Variable

Date Variable Variable Settings Description
Variable Name.YR |Integer Variable Theyear isinput in BCD.
Variable Name.MO |Integer Variable The month isinput in BCD.
Variable Name.DAY |Integer Variable Theday isinput in BCD.
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operands (S1, S2) in the NEQ

instruction.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Word Specify by words only o B
Address (Example: [PLC1]D0000)
Bit — —_ »;
Internal Specify by words only
Address Word (Example: [#INTER- — X
NAL]LS0000)
Bit — — x
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — x
Arrays and modifiers are not o N
specified
Specify integer variable
[constant] or o 8
Specify integer variable B/W
I nteger Specit [cpnstant] 2D
. ; ecify integer variable
(including 10) [variable] or B )
Specify integer variable B/W
[variable]
Specify integer variable
. [constant/variable] — X
vanable BI/W [constant/variable]
—_— —_— X
Float Specify float variable L y
[constant]
Specify float variable [variabl €] — x
_— —_— X
Real Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer PTL.ET only — x
Counter .PV/.CV only — x
YR/ .MO/ .DAY
Date Structure elements are not 1 @)
specified.
Time .HR/ .MIN/ .SEC only — X
KPP/ .TR/.TD/ .PA/ .BA/ .ST
PID — x
only
Continued
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Explanations of Each Instruction

Number of

. 3 Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
I — — X
Q_ — — X
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
D_sxxx B/W [address] — x
Address F_ — — X
Format R_ — — X
T .PT/.ET only — X
C_ .PV/.CV only — x
YR/ .MO/ .DAY
N_ Structure elements are not 1 @)
specified.
J .HR/ .MIN/ .SEC only — X
U KP .TR/.TD/ .PA/ .BA/ .ST o B
- only
Float +1.175494351e-38 to o B
+3.402823466e+38
+2.2250738585072014e-308
Constant
Real to — x
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — x
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Explanations of Each Instruction

@ Explanation of the NEQ Instruction

The NEQ instruction compares dates. When the NEQ instruction is executed, S1iscompared
to S2. If theresult is S1 = S2, the instruction passes power. The year, month and day variables
are compared simultaneously. When using the NEQ instruction, the only variables you can
specify in operands S1 and S2 are date variables.

Program Example

NEQ
Compares the date variables and determines the result with the cail .

—

L b&IN START
]

NEQ Run

1] Data 1 |51

CurrertD ate |52

3 -MAIN END
7

(1) Compares Data 1 to the current date to determine whether they are equal. If theresultis
S1 = 82, the instruction passes power and the instruction to the right of the NEQ instruc-
tion is executed. In the above chart, the OUT instruction to the right of the NEQ instruc-
tion is executed.
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Explanations of Each Instruction

B NGT (>)
Symbols and Features
Ladder Instruction Name Ladder Symbol Feature Number of Steps
MNGET
NGT )
(Greater Than - S1 Date Compare 3
level transition)
=2

@ Operand Settings
The following shows the configurable conditions for Operands (S1, S2) in the NGT instruc-
tion.
The actual number of stepsin the NGT instruction depends on the specified operands. The fol-
lowing describes how to cal culate the number of steps.

Number of Stepsin Operand S1 + Number of Stepsin Operand S2 = Total Number of Steps
in One Instruction

e.g. Caculate the number of stepsin the NGT instruction
(For the number of stepsin an operand, refer to the operand settingsin the next section.)

MGT

=1 =
Data_1 |51

CurrentDate |52

{Datal=1Step} +{Current Date =1 Step} + {1 Step} = 3 Steps

One last step isincluded in the instruction. Be sure to add that one step.

& Explanation of the NGT Instruction

Date variablesin NGT instructions are structure variables. The following table lists the inter-
nal structures.

Date Variable

Date Variable Variable Settings Description
Variable Name.YR |Integer Variable Theyear isinput in BCD.
Variable Name.MO |Integer Variable The month isinput in BCD.
Variable Name.DAY |Integer Variable Theday isinput in BCD.
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operands (S1, S2) in the NGT

instruction.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Word Specify by words only o B
Address (Example: [PLC1]D0000)
Bit — —_ »;
Internal Specify by words only
Address Word (Example: [#INTER- — X
NAL]LS0000)
Bit — — x
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — x
Arrays and modifiers are not o N
specified
Specify integer variable
[constant] or o 8
Specify integer variable B/W
I nteger Specit [cpnstant] 2D
. ; ecify integer variable
(including 10) [variable] or B )
Specify integer variable B/W
[variable]
Specify integer variable
. [constant/variable] — X
vanable BI/W [constant/variable]
—_— —_— X
Float Specify float variable L y
[constant]
Specify float variable [variabl €] — x
_— —_— X
Real Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer PTL.ET only — x
Counter .PV/.CV only — x
YR/ .MO/ .DAY
Date Structure elements are not 1 @)
specified.
Time .HR/ .MIN/ .SEC only — X
KPP/ .TR/.TD/ .PA/ .BA/ .ST
PID — x
only
Continued
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Explanations of Each Instruction

Number of

. 3 Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
I — — X
Q_ — — X
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
D_sxxx B/W [address] — x
Address F_ — — X
Format R_ — — X
T .PT/.ET only — X
C_ .PV/.CV only — x
YR/ .MO/ .DAY
N_ Structure elements are not 1 @)
specified.
J .HR/ .MIN/ .SEC only — X
U KP .TR/.TD/ .PA/ .BA/ .ST o B
- only
Float +1.175494351e-38 to o B
+3.402823466e+38
+2.2250738585072014e-308
Constant
Real to — x
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — x
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Explanations of Each Instruction

@ Explanation of the NGT Instruction

The NGT instruction compares dates. When the NGT instruction is executed, S1 is compared
to S2. If theresult is S1 > S2, the instruction passes power. The year, month and day variables
are compared simultaneously. When using the NGT instruction, the only variables you can
specify in operands S1 and S2 are date variables.

Program Example

NGT
Compares the date variables and determines the result with the cail .

T -MAaIN START
@

MNGT Fun

2 ] {OH

1 Data_1 |51

CurrentDate |52

3 -MAaIN EWND
(7]

(1) Compares Data 1 to the current date to determine whether Data 1 isgreater. If theresultis
S1 > S2, the instruction passes power and the instruction to the right of the NGT instruc-
tion is executed. In the above chart, the OUT instruction to the right of the NGT instruc-
tion is executed.
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Explanations of Each Instruction

B NLT (<)
Symbols and Features
Ladder Instruction Name Ladder Symbol Feature Number of Steps
LT
NLT e LSO I
(Less Than - 51 Date Compare 3
level transition)
52

@ Operand Settings
The following shows the configurable conditions for Operands (S1, S2) in the NLT instruc-
tion.
The actual number of stepsin the NLT instruction depends on the specified operands. The fol-
lowing describes how to cal culate the number of steps.

Number of Stepsin Operand S1 + Number of Stepsin Operand S2 = Total Number of Steps
in One Instruction

e.g. Calculate the number of stepsinthe NLT instruction
(For the number of stepsin an operand, refer to the operand settingsin the next section.)

MLT

1 =
Drata 1 |51

CurrentDate |52

{Datal=1Step} +{Current Date =1 Step} + {1 Step} = 3 Steps

One last step isincluded in the instruction. Be sure to add that one step.

€ Explanation of the NLT Instruction

Date variablesin NLT instructions are structure variables. The following table lists the inter-
nal structures.

Date Variable

Date Variable Variable Settings Description
Variable Name.YR |Integer Variable Theyear isinput in BCD.
Variable Name.MO |Integer Variable The month isinput in BCD.
Variable Name.DAY |Integer Variable Theday isinput in BCD.
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operands (S1, S2) in the NLT

instruction.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Word Specify by words only o B
Address (Example: [PLC1]D0000)
Bit — —_ »;
Internal Specify by words only
Address Word (Example: [#INTER- — X
NAL]LS0000)
Bit — — x
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — x
Arrays and modifiers are not o N
specified
Specify integer variable
[constant] or o 8
Specify integer variable B/W
I nteger Specit [cpnstant] 2D
. ; ecify integer variable
(including 10) [variable] or B )
Specify integer variable B/W
[variable]
Specify integer variable
. [constant/variable] — X
vanable BI/W [constant/variable]
—_— —_— X
Float Specify float variable L y
[constant]
Specify float variable [variabl €] — x
_— —_— X
Real Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer PTL.ET only — x
Counter .PV/.CV only — x
YR/ .MO/ .DAY
Date Structure elements are not 1 @)
specified.
Time .HR/ .MIN/ .SEC only — X
KPP/ .TR/.TD/ .PA/ .BA/ .ST
PID — x
only
Continued
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Explanations of Each Instruction

Number of

. 3 Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
I — — X
Q_ — — X
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
D_sxxx B/W [address] — x
Address F_ — — X
Format R_ — — X
T .PT/.ET only — X
C_ .PV/.CV only — x
YR/ .MO/ .DAY
N_ Structure elements are not 1 @)
specified.
J .HR/ .MIN/ .SEC only — X
U KP .TR/.TD/ .PA/ .BA/ .ST o B
- only
Float +1.175494351e-38 to o B
+3.402823466e+38
+2.2250738585072014e-308
Constant
Real to — x
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — x
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Explanations of Each Instruction

€ Explanation of the NLT Instruction

The NLT instruction compares dates. When the NLT instruction is executed, S1 is compared
to S2. If theresult is S1 < S2, the instruction passes power. The year, month and day variables
are compared simultaneously. When using the NLT instruction, the only variables you can
specify in operands S1 and S2 are date variables.

Program Example

NLT
Compares the date variables and determines the result with the cail .

—

L b&IN START
]

MLT Run

2 ] {OH
1l

Data 1 |51

CurrertD ate |52

3 -MAIN END
7

(1) Compares Data 1 to the current date to determine whether Data 1l isless. If theresultis S1
< S2, theinstruction passes power and the instruction to the right of the NLT instructionis

executed. In the above chart, the OUT instruction to the right of the NLT instruction is
executed.
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Explanations of Each Instruction

B NGE (>=9)
Symbols and Features
Ladder Instruction Name Ladder Symbol Feature Number of Steps
MNGE
NGE (>=)
(Greater Than or Equal To - S1 Date Compare 3
level transition)
=2

@ Operand Settings
The following shows the configurable conditions for Operands (S1, S2) in the NGE instruc-
tion.
The actual number of stepsin the NGE instruction depends on the specified operands. The fol-
lowing describes how to calculate the number of steps.

Number of Stepsin Operand S1 + Number of Stepsin Operand S2 = Total Number of Steps
in One Instruction

e.g. Calculate the number of stepsin the NGE instruction
(For the number of stepsin an operand, refer to the operand settingsin the next section.)

MNGE

—_— k7]
Data 1 |51

CurrentDate |52

{Datal=1Step} +{Current Date =1 Step} + {1 Step} = 3 Steps

One last step isincluded in the instruction. Be sure to add that one step.

& Explanation of the NGE Instruction

Date variables in NGE instructions are structure variables. The following table lists the inter-
nal structures.

Date Variable

Date Variable Variable Settings Description
Variable Name.YR |Integer Variable Theyear isinput in BCD.
Variable Name.MO |Integer Variable The month isinput in BCD.
Variable Name.DAY |Integer Variable Theday isinput in BCD.
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operands (S1, S2) in the NGE

instruction.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Word Specify by words only o B
Address (Example: [PLC1]D0000)
Bit — —_ »;
Internal Specify by words only
Address Word (Example: [#INTER- — X
NAL]LS0000)
Bit — — x
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — x
Arrays and modifiers are not o N
specified
Specify integer variable
[constant] or o 8
Specify integer variable B/W
I nteger Specit [cpnstant] 2D
. ; ecify integer variable
(including 10) [variable] or B )
Specify integer variable B/W
[variable]
Specify integer variable
. [constant/variable] — X
vanable BI/W [constant/variable]
—_— —_— X
Float Specify float variable L y
[constant]
Specify float variable [variabl €] — x
_— —_— X
Real Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer PTL.ET only — x
Counter .PV/.CV only — x
YR/ .MO/ .DAY
Date Structure elements are not 1 @)
specified.
Time .HR/ .MIN/ .SEC only — X
KPP/ .TR/.TD/ .PA/ .BA/ .ST
PID — x
only
Continued
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Explanations of Each Instruction

Number of

. 3 Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
I — — X
Q_ — — X
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
D_sxxx B/W [address] — x
Address F_ — — X
Format R_ — — X
T .PT/.ET only — X
C_ .PV/.CV only — x
YR/ .MO/ .DAY
N_ Structure elements are not 1 @)
specified.
J .HR/ .MIN/ .SEC only — X
U KP .TR/.TD/ .PA/ .BA/ .ST o B
- only
Float +1.175494351e-38 to o B
+3.402823466e+38
+2.2250738585072014e-308
Constant
Real to — x
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — x
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Explanations of Each Instruction

€ Explanation of the NGE Instruction

The NGE instruction compares dates. When the NGE instruction is executed, S1 is compared
to S2. If theresult is S1 >= S2, the instruction passes power. The year, month and day vari-
ables are compared simultaneously. When using the NGE instruction, the only variables you
can specify in operands S1 and S2 are date variables.

Program Example

NGE
Compares the date variables and determines the result with the cail .

1 -MaIN START
]

MGE Run

2 [5=] {OH
i

Data_1 |51

CurrentDate |52

3 -MaIN END
7]

(1) Compares Data 1 to the current date to determine whether Data 1 is greater or equal. If
the result is S1 >= S2, the instruction passes power and the instruction to the right of the
NGE instruction is executed. In the above chart, the OUT instruction to the right of the
NGE instruction is executed.
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Explanations of Each Instruction

B NLE (<=)
Symbols and Features
Ladder Instruction Name Ladder Symbol Feature Number of Steps
MLE
NLE — W= =
(Less Than or Equal To - 51 Date Compare 3
level transition)
52

@ Operand Settings
The following shows the configurable conditions for Operands (S1, S2) in the NLE instruc-
tion.
The actual number of stepsin the NLE instruction depends on the specified operands. The fol-
lowing describes how to calculate the number of steps.

Number of Stepsin Operand S1 + Number of Stepsin Operand S2 = Total Number of Steps
in One Instruction

e.g. Calculate the number of stepsin the NLE instruction
(For the number of stepsin an operand, refer to the operand settingsin the next section.)

MLE

=) |—
Data_1 |51

CurrentDate |52

{Datal=1Step} +{Current Date =1 Step} + {1 Step} = 3 Steps

One last step isincluded in the instruction. Be sure to add that one step.

€ Explanation of the NLE Instruction

Date variablesin NLE instructions are structure variables. The following table lists the inter-
nal structures.

Date Variable

Date Variable Variable Settings Description
Variable Name.YR |Integer Variable Theyear isinput in BCD.
Variable Name.MO |Integer Variable The month isinput in BCD.
Variable Name.DAY |Integer Variable Theday isinput in BCD.

GP-Pro EX Reference Manual 30-439




Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operands (S1, S2) inthe NLE

instruction.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Word Specify by words only o B
Address (Example: [PLC1]D0000)
Bit — —_ »;
Internal Specify by words only
Address Word (Example: [#INTER- — X
NAL]LS0000)
Bit — — x
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — x
Arrays and modifiers are not o N
specified
Specify integer variable
[constant] or o 8
Specify integer variable B/W
I nteger Specit [cpnstant] 2D
. ; ecify integer variable
(including 10) [variable] or B )
Specify integer variable B/W
[variable]
Specify integer variable
. [constant/variable] — X
vanable BI/W [constant/variable]
—_— —_— X
Float Specify float variable L y
[constant]
Specify float variable [variabl €] — x
_— —_— X
Real Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer PTL.ET only — x
Counter .PV/.CV only — x
YR/ .MO/ .DAY
Date Structure elements are not 1 @)
specified.
Time .HR/ .MIN/ .SEC only — X
KPP/ .TR/.TD/ .PA/ .BA/ .ST
PID — x
only
Continued
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Explanations of Each Instruction

Number of

. 3 Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
I — — X
Q_ — — X
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
D_sxxx B/W [address] — x
Address F_ — — X
Format R_ — — X
T .PT/.ET only — X
C_ .PV/.CV only — x
YR/ .MO/ .DAY
N_ Structure elements are not 1 @)
specified.
J .HR/ .MIN/ .SEC only — X
U KP .TR/.TD/ .PA/ .BA/ .ST o B
- only
Float +1.175494351e-38 to o B
+3.402823466e+38
+2.2250738585072014e-308
Constant
Real to — x
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — x
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Explanations of Each Instruction

€ Explanation of the NLE Instruction

The NLE instruction compares dates. When the NLE instruction is executed, S1 is compared
to S2. If theresult is S1 <= S2, the instruction passes power. The year, month and day vari-

ables are compared simultaneously. When using the NLE instruction, the only variables you
can specify in operands S1 and S2 are date variables.

Program Example

NLE
Compares the date variables and determines the result with the cail .

1 -MaIN START

MLE Run

2 (<) O

1l Data_1 |51

CurrentDate |52

3%}

&N END

[7]

(1) Compares Data 1 to the current date to determine whether Data 1 islessor equal. If the
result is S1<= S2, the instruction passes power and the instruction to the right of the NLE

instruction is executed. In the above chart, the OUT instruction to the right of the NLE
instruction is executed.
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Explanations of Each Instruction

B NNE (<>)
Symbols and Features
Ladder Instruction Name Ladder Symbol Feature Number of Steps

MME

NNE ()
(Not Equal - 51 Date Compare 3
level transition)
52

@ Operand Settings
The following shows the configurable conditions for Operands (S1, S2) in the NNE instruc-
tion.
The actual number of stepsin the NNE instruction depends on the specified operands. The fol-
lowing describes how to calculate the number of steps.

Number of Stepsin Operand S1 + Number of Stepsin Operand S2 = Total Number of Steps
in One Instruction

e.g. Calculate the number of stepsin the NNE instruction
(For the number of stepsin an operand, refer to the operand settingsin the next section.)

MNME
[<») =
Drata 1 |51

CurrentDate |52

{Datal=1Step} +{Current Date =1 Step} + {1 Step} = 3 Steps

One last step isincluded in the instruction. Be sure to add that one step.

€ Explanation of the NNE Instruction

Date variablesin NNE instructions are structure variables. The following table lists the inter-
nal structures.

Date Variable

Date Variable Variable Settings Description
Variable Name.YR |Integer Variable Theyear isinput in BCD.
Variable Name.MO |Integer Variable The month isinput in BCD.
Variable Name.DAY |Integer Variable Theday isinput in BCD.
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operands (S1, S2) in the NNE

instruction.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Word Specify by words only o B
Address (Example: [PLC1]D0000)
Bit — —_ »;
Internal Specify by words only
Address Word (Example: [#INTER- — X
NAL]LS0000)
Bit — — x
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — x
Arrays and modifiers are not o N
specified
Specify integer variable
[constant] or o 8
Specify integer variable B/W
I nteger Specit [cpnstant] 2D
. ; ecify integer variable
(including 10) [variable] or B )
Specify integer variable B/W
[variable]
Specify integer variable
. [constant/variable] — X
vanable BI/W [constant/variable]
—_— —_— X
Float Specify float variable L y
[constant]
Specify float variable [variabl €] — x
_— —_— X
Real Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer PTL.ET only — x
Counter .PV/.CV only — x
YR/ .MO/ .DAY
Date Structure elements are not 1 @)
specified.
Time .HR/ .MIN/ .SEC only — X
KPP/ .TR/.TD/ .PA/ .BA/ .ST
PID — x
only
Continued
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Explanations of Each Instruction

Number of

. 3 Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
I — — X
Q_ — — X
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
D_sxxx B/W [address] — x
Address F_ — — X
Format R_ — — X
T .PT/.ET only — X
C_ .PV/.CV only — x
YR/ .MO/ .DAY
N_ Structure elements are not 1 @)
specified.
J .HR/ .MIN/ .SEC only — X
U KP .TR/.TD/ .PA/ .BA/ .ST o B
- only
Float +1.175494351e-38 to o B
+3.402823466e+38
+2.2250738585072014e-308
Constant
Real to — x
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — x
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Explanations of Each Instruction

€ Explanation of the NNE Instruction

The NNE instruction compares dates. When the NNE instruction is executed, S1 is compared
to S2. If theresultis S1 <> S2, the instruction passes power. The year, month and day vari-
ables are compared simultaneously. When using the NNE instruction, the only variables you
can specify in operands S1 and S2 are date variables.

Program Example

NNE
Compares the date variables and determines the result with the cail .

T -MAaIN START
@

MME Fun

2 [<] O—
m

Data_1 |51

CurrentDate |52

3 -MAaIN EMD
7

(1) Compares Data 1 to the current date to determine whether they are unequal. If the result
is S1 <> S2, the instruction passes power and the instruction to the right of the NNE
instruction is executed. In the above chart, the OUT instruction to the right of the NNE
instruction is executed.
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Explanations of Each Instruction

30.5.18 Convert (Data)

B BCD/BCDP (BCD Convert)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
BCD ECD
(BCD Convert - - Data Convert 3to7
level transition) 51 O
Ladder Instruction Name Ladder Symbol Feature Number of Steps
BCDP ECDP
(BCD Convert - - Data Convert 3to7
positive transition) =1 D

@ Operand Settings
The following shows the configurable conditions for Operands (S1, D1) in the BCD/BCDP
instructions.
The actual number of steps in the BCD/BCDP instructions depends on the specified oper-
ands. The following describes how to calcul ate the number of steps.
Number of Stepsin Operand S1 + Number of Stepsin Operand D1 + 1 = Total Number of
Stepsin One Instruction

e.g. Calculate the number of stepsin BCD/BCDP instructions
(For the number of stepsin an operand, refer to the operand settings in the next section.)

BCD

Data_1[0] |51 01| Resultlndirect]

{Daal[0] = 2 Steps} +{ Converson Result [Indirectly Specify] = 3 Steps} + {1 Step} = 6 Seps

Onelast step isincluded in the instruction. Be sure to add that one step.
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Explanations of Each Instruction

@ Operand Settings

The following table lists the configurable conditions for Operands (S1, D1) in the BCD/
BCDP instructions.

o ey o Possible: O
Name Type Condition Stoegzrlgntge i

External Bit — — X

Device Only aword is specified.
Address Word (Example: [PLCS:E DO00O) L ©
Bit — — X

Internal Only aword is specified.
Address Word (Example: [#INTER- 1 @)

NAL]LS0000)
Bit — — X
Symbol Word — 1 @)
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified
Specify integer variable > o
Integer o [(_:onstant] =

* integer variable
(Notes 1) Spec y[variegbl g 3 o

Variable Specify integer variable
Format [constant/variable] — X

*(Notes 1) .B/W [constant/variable]
S1=1/0 — — X

Possible Specify float variable
D1=1 Not Float [constant] — )
Possible Specify float variable [variabl€] — x
_— _— X
Redl Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 @)
Counter .PV/.CV only 2 [e)
Date YR/ .MO/ .DAY only 2 [e)
Time .HR/ .MIN/ .SEC only 2 e
KPP/ .TR/.TD/ .PA/ BA/.ST
PID only 2 @)
Continued
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Explanations of Each Instruction

Number of g
. . Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y _ — — X
M — — X
|_*(Notes 2) — 1 @)
Q_ — 1 @)
Modifiers are not specified 1 O
Address D_ D_w=+* BIW [congtant] — <
ormat
*(Notes 2) D_sxx B/W [address] — X
D1 = Not F_ — — x
Possible R — — x
T .PT/.ET only 2 [e)
C_ PV/.CV only 2 o)
N_ YR/ MO/ .DAY only 2 o)
J HR/ .MIN/ .SEC only 2 @)
KP/ TR/ .TD/ .PA/ .BA/ .ST
u_ only 2 O
Float +1.175494351e-38 to o y
Constant +3.402823466e+38

*(Notes 3) +2.2250738585072014e-308
_ Real to — X

D1 = Not +1,7976031348623158e+308

Possible Integer
* (Notes 3) 0 to 99999999 1 @)
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Explanations of Each Instruction

@ Explanation of the BCD/BCDP Instructions
The BCD/BCDP instructions convert values to binary coded decimal. Thevaluein Slis con-
verted to a binary coded decimal and stored in D1.
The BCD/BCDP ingtructions are always conducted. The maximum convertible value of oper-
and S1 is Ox5F5EOFF. If you attempt a conversion above that, no value will be stored in D1.
When using BCD/BCDP instructions, an error will occur if the variables specified in oper-
ands S1 and D1 are not the same type.
Specify the same variable type in operands S1 and D1.
Refer to the following for specifying a constant.

When operand D1 is an integer variable
BCD ‘ Operand S1 Integer constant 10

10 |51 ot ouTt Operand D1 Integer variable OUTL1

When operand D1 is an integer variable and you want to input hexadecimal values in
operand S1.
When Ox (zero and lower case x) isinput, the following values are interpreted as hexadecimals.

BCD Operand S1 Integer constant OxF
O |51 o1l oum Operand D1 Integer variable OUT2

When converting data in a specified array (integer variable array), specify the array with
Data[0] or Data[N] (N isaninteger variable).
When operands S1 and D1 specify the entire array, an error will occur even if the variables

are the sametype.

5 Datal Array size=5

Result Array size=5
Data_1 |51 D1| Result The operand specification in the left diagram results

inan error.
Datal[Q] Array size=5

BED Result [n] Array size=5

Diata_1[0] |51 D1] Resul] Calculations are performed on individual

variablesin the array.
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Explanations of Each Instruction

& System Variables Indicating Execution Results

When the result of the execution is 0, #L_CalcZero turns ON.
If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)
When checking the execution result with system variables, check the result after the instruc-

tion has been executed.
Note that when checking the state after multiple instructions have been executed, the result of

the last processed instruction will be stored in the system variables.
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Explanations of Each Instruction

Program Example

BCD
Converts a constant to binary coded decimal and storesit in the result data.

-

Malk START
o

Start BCD

21

m 10|51 01| Result

3 -MalN END
(7]

When the positive transition instruction turns ON, the BCD instruction will be executed.
When the BCD instruction is executed, 10 (1010 in binary) is converted to a binary coded
decimal and the binary code 0001 0000 is stored in D1. When using a normally open
instruction, the BCD instruction is always executed as long as the normally open instruc-
tion variable remains ON.

Program Example
BCDP

Start BCDP
2 I
m 1051 D1| Result

(1) The BCDP and BCD instructions have different ways of detecting when to execute. In the
BCDP instruction, only the upward transition is detected and the BCDP instruction is exe-
cuted even when using a normally open instruction. Even if the normally open instruction
variable remains ON, the BCDP instruction is executed only once (for 1 scan).

e.g. When avalue “99999999" is stored in S1 (Data A) and is converted into BCD (binary
coded decimal) in D1 (DataB)

Bit 31 30 23 28 27 26 25 24 28 22 21 20 19 18 17 18 15 14 13 12 11,10 9
DataAil]Il]I[lIﬂIDIlIﬂllIIIIIIIIIOIIIIJII|IIIII|0|0|D|0|0I1I1|I|l|l|||ll||

1

Bit 3130292827 2626 242322212019 1817 16151413121110 9 8 7 6 5 4 3 2 1.0
DataBi1|0|u|1|1|0||]|1|l|0|n|l|lIIIIIIIIIIIIIIIIIJII|1|I]|0|1|1|IJ|EF|I|I|0|[I|II
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Explanations of Each Instruction

B BIN/BINP (BIN Convert)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
BIN BIN
(BIN Convert - . Data Convert 3to7
level transition) 51 D1
Ladder Instruction Name Ladder Symbol Feature Number of Steps
BINP BINP
(BIN Convert - - Data Convert 3to7
positive transition) 21 D1

@ Operand Settings

The following shows the configurable conditions for Operands (S1, D1) in the BIN/BINP

instructions.

The actual number of stepsin the BIN/BINP instructions depends on the specified operands.

The following describes how to calcul ate the number of steps.

Number of Stepsin Operand S1 + Number of Stepsin Operand D1 + 1 = of Stepsin One

Instruction

e.g. Caculate the number of stepsin BIN/BINP instructions

(For the number of stepsin an operand, refer to the operand settingsin the next section.)

Drata_1[0]

BIN

51 01| Result{lndirect]

{Datal[0] =2 Steps} + { Conversion Result [Indirectly Specify] = 3 Steps} + {1 Step} = 6 Steps
Onelast step isincluded in the instruction. Be sure to add that one step.
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Explanations of Each Instruction

@ Operand Settings
The following shows the configurable conditions for Operands (S1, D1) in the BIN/BINP

instructions.
Number of ;
- . Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Only aword is specified.
Address Word (Example: [PLC1]D0000) L ©
Bit — — X
Internal Only aword is specified.
Address Word (Example: [#INTER- 1 @)
NAL]LS0000)
Bit — — X
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified
Specify integer variable > o
Integer [constant]
* Specify integer variable
(Notes 1) [variable] 3 O
Variable Specify integer variable
Format [constant/variable] — X
*(Notes 1) .B/W [constant/variable]
S1=1/0 — — X
Possible Specify float variable
Float —
D1=1 Not ° [constant] )
Possible Specify float variable [variable] — x
— — X
Redl Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 @)
Counter .PV/.CV only 2 [e)
Date YR/ .MO/ .DAY only 2 [e)
Time .HR/ .MIN/ .SEC only 2 e
KPP/ .TR/.TD/ .PA/ BA/.ST
PID only 2 @)
Continued
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Explanations of Each Instruction

Number of g
. . Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
|_*(Notes 2) — 1 @)
Q_ — 1 @)
Modifiers are not specified 1 O
Address D_ D_w=+* BIW [congtant] — <
ormat
*(Notes 2) D_sxx B/W [address] — X
D1 = Not F — — x
Possible R — — x
T .PT/.ET only 2 [e)
C_ PV/.CV only 2 o)
N_ YR/ MO/ .DAY only 2 o)
J HR/ .MIN/ .SEC only 2 @)
KP/ TR/ .TD/ .PA/ .BA/.ST
u_ only 2 O
Float +1.175494351e-38 to o y
Constant +3.402823466e+38

*(Notes 3) +2.2250738585072014e-308
_ Real to — X

D1=Not +1.7976931348623158e+308

Possible Integer
* (Notes 3) 0 to 99999999 (BCD value) 1 @)
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Explanations of Each Instruction

€ Explanation of the BIN/BINP Instructions

The BIN/BINP instructions converts BCD valuesto binary. Thevaluein Sl is converted to
binary and stored in D1.

The BIN/BINP instructions are always conducted. The maximum convertible value of oper-
and S1 is Ox5F5EOFF. If you attempt aconversion greater than that, no value will be stored in
D1.

When using the BIN/BINP instructions, an error will occur if the variables specified in oper-
ands S1 and D1 are not the same type.

Specify the same variable type in operands S1 and D1.

Refer to the following for specifying a constant.

When operand D1 is an integer variable

EIN Operand S1 Integer constant 10
Operand D1 Integer variable OUT1

10 |51 D1 ouTt

When operand D1 is an integer variable and you want to input hexadecimal values in

operand S1.
When Ox (zero and lower case X) isinput, the following values are interpreted as hexadecimals.
BIN Operand S1 Integer constant OxF
o |st o1l ouT Operand D1 Integer variable OUT2

When converting data in a specified array (integer variable array), specify the array with
Data[0] or Data[N] (N isan integer variable).

When operands S1 and D1 specify the entire array, an error will occur even if the variables
are the sametype.

Datal Array size=5
I Result Array size=5
Data_1 |51 D1f Result The operand specification in theleft diagram results
inan error.
Datal1[0] Array size=5
Bl Result [n] Array size=5
Data_10] |51 01| ResulN] Calculations are performed on individual

variablesin the array.
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Explanations of Each Instruction

& System Variables Indicating Execution Results

When the result of the execution is 0, #L_CalcZero turns ON.
If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)
When checking the execution result with system variables, check the result after the instruc-

tion has been executed.
Note that when checking the state after multiple instructions have been executed, the result of

the last processed instruction will be stored in the system variables.
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Explanations of Each Instruction

Program Example

BIN
Converts a constant from BCD to binary and stores the converted value in the result data.

1 -Mal START
m

Skart BIM

i1l

|- MAIN END

010 |51 01| Result

=
(75 I — Y

(2) When the positive transition instruction turns ON, the BIN instruction will be executed.
When the BIN instruction is executed, 0001 0000 (10 in hexadecimal) is converted to
binary and the value 1010 is stored in D1. When using a normally open instruction, the
BIN instruction is aways executed as long as the normally open instruction variable
remains ON.

Program Example
BINP

Start BIMP
2 I
m 1051 D1| Result

(1) The BINP and BIN instructions have different ways of detecting when to execute. In the
BINP instruction, only the upward transition is detected and the BINP instruction is exe-
cuted even when using a normally open instruction. Even if the normally open instruction
variable remains ON, the BINP instruction is executed only once (for 1 scan).

e.g. When BCD data“99999999" isset in S1 (DataA) and is converted into BIN in D1
(DataB)

Bit 3130 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1110 § 8§
DataA[1|0|U|III|U|U[I|I|U|UIIII|UIU|1|1|l]|l]|1|1[U|0|l|l|U|U|I[I|0|U|I|

1

Bit 31302928 272625 24282221 20131817 18151413 121110 9 8 7 6 5
DataBlquIquIuhIul1|1|1|1|1|u|1|u|1|||||1|u|uiu|0|u|||1|1

43210
FEEIERERE
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Explanations of Each Instruction

B ENCO/ENCOP (Encode)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
ENCO ENCO
(Encode - . Data Convert 3to7
level transition) 51 D
Ladder Instruction Name Ladder Symbol Feature Number of Steps
ENCOP EMNCOP
(Encode - - Data Convert 3to7
positive transition) =1 o1

@ Operand Settings

The following shows the configurable conditions for Operands (S1, D1) in the ENCO/

ENCORP instructions.

The actual number of stepsin the ENCO/ENCORP instructions depends on the specified oper-
ands. The following describes how to cal culate the number of steps.
Number of Stepsin Operand S1 + Number of Stepsin Operand D1 + 1 = Total Number of

Steps in One Instruction

e.g. Caculate the number of stepsin ENCO/ENCOP instructions
(For the number of stepsin an operand, refer to the operand settings in the next section.)

Data_1[0]

51

EMNCO

01| Result{lndirect]

{Datal[0] =2 Steps} + { Conversion Result [Indirectly Specify] = 3 Steps} + {1 Step} = 6 Steps

Onefinal step isrequired in the total number of stepsin the instruction. Be sure to add 1 step.
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Explanations of Each Instruction

@ Operand Settings

The following shows the configurable conditions for Operands (S1, D1) in the ENCO/
ENCOP instructions.

o ey o Possible: O
Name Type Condition Stoegzrlgntge i

External Bit — — X

Device Only aword is specified.
Address Word (Example: [PLCS:E DO00O) L ©
Bit — — X

Internal Only aword is specified.
Address Word (Example: [#INTER- 1 @)

NAL]LS0000)
Bit — —_ <
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified
Specify integer variable > o
Integer Spe[cti:;Jngtant] aray 5

* integer variable
(Notes 1) y[variegbl g 3 0

Variable Specify integer variable
Format [constant/variable] — x

*(Notes 1) .B/W [constant/variable]
S1=1/0 — — X

Possible Specify float variable
D1=1 Not Float [constant] )
Possible Specify float variable [variable] — x
— — X
Red Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 @)
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 [e)
Time .HR/ .MIN/ .SEC only 2 O
KP/ TR/ .TD/ .PA/ .BA/ .ST
PID only 2 @)
Continued
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Explanations of Each Instruction

Number of g
. . Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y _ — — X
M — — x
|_*(Notes 2) — 1 @)
Q_ — 1 @)
Modifiers are not specified 1 O
Address D_ D_w=+* BIW [congtant] — <
ormat
*(Notes 2) D_sxx B/W [address] — X
D1 = Not F_ — — x
Possible R — — x
T .PT/.ET only 2 [e)
C_ PV/.CV only 2 o)
N_ YR/ MO/ .DAY only 2 o)
J HR/ .MIN/ .SEC only 2 @)
KP/ TR/ .TD/ .PA/ .BA/ .ST
u_ only 2 O
Float +1.175494351e-38 to o y
Constant +3.402823466e+38

*(Notes 3) +2.2250738585072014e-308
_ Real to — X

D1=Not +1,7976031348623158e+308

Possible Integer
* (Notes 3) —2147483648 to 2147483647 1 @)
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Explanations of Each Instruction

@ Explanation of the ENCO/ENCOP Instructions

The ENCO/ENCORP instructions encode values. The valuein S1 is encoded and saved in D1.
Among the 32 bits of S1, the position of the ON bit is output to D1 as a binary value. When
multiple bits are ON in S1, the uppermost bit position is output. The ENCO/ENCOP instruc-
tions always pass power.

When using ENCO/ENCOP instructions, an error will occur if the variables specified in
operands S1 and D1 are not the same type.

Refer to the following for specifying a constant.

When operand D1 is an integer variable
ENCD Operand S1 Integer constant 8
elst  ilouTt Operand D1 Integer variable OUT1

When operand D1 is an integer variable and you want to input hexadecimal values in
operand S1.

When 0x (zero and lower case “Xx") isinput, the following values are interpreted as hexadeci-
mal values.

| ENGO Operand S1  Integer constant Ox10
odo lst o1lour Operand D1 Integer variable OUT2

To convert data in a specified array (integer variable array), you can either specify the
entire array with operands S1 and D1, or specify the array elementsindividually.

Datal Array Size=5
ENED Result Array Size=5
Data_1 |51 D1| Resul Determinesthe bit status of the entire array.
i Datal[Q] Array s?zez 5
Result [n] Array size=5
Data_1[0] |51 D1| ResulfN] ‘ Calculations are performed on individual
variablesin the array.

€ System Variables Indicating Execution Results

When the result of the execution is 0, #L_CalcZero turns ON.
If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of
the last processed instruction will be stored in the system variables.
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Explanations of Each Instruction

Program Example

ENCO
Converts a constant and stores the converted value in the result data.

1 -MaIN START
]

Skart EMCO
— 1

2
n 0= 51 01| Result
3 AN END

(1) When the positive transition instruction turns ON, the ENCO instruction will be executed.
When the ENCO instruction is executed, 0000 1000 (8 in hexadecimal) is converted and
the binary value 0011 (3) isstored in D1. When using anormally open, the ENCO instruc-
tion is always executed as long as the normally open instruction variable remains ON.

Program Example
ENCOP

Start EMCOF
2 I
m 8 |51 01| Result

(1) The ENCOP and ENCO instructions have different ways of detecting when to execute. In
the ENCORP instruction, only the upward transition is detected and the ENCOP instruction
is executed even when using a normally open instruction. Even if the normally open
instruction variable remains ON, the ENCOP instruction is executed only once (for 1
scan).

e.g. When 0x00000008 isinput in S1, the output in D1 will be 0x00000003.

Bit 31302928 27 26 25 242322 212019 18 17 16 15 141312 1110 8 8 7 3
IIJIEII'JIEIIIJIEII'JIEIIDIEIIIJIEIIIJIEIIIJIEIIIJIUIDIUIUIUIDIUIDIUIDI [1

1

Bit 31302928 27 26 2242322212018 1817 16 1h 14131211109 &8 7 &® 4 2
InIulnIulnIulnIulnIulnIulnIulnIulnIulnlulnlulnlulnlulnlul [0

210
[o]o]a]

10
[1]1
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Explanations of Each Instruction

B DECO/DECOP (Decode)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
DECO DECO
(Decode - ! Data Convert 3to7
level transition) < D
Ladder Instruction Name Ladder Symbol Feature Number of Steps
DECOP DECOP
(Decode - Data Convert 3to7
positive transition) 21 O

@ Operand Settings

The following shows the configurable conditions for Operands (S1, D1) in the DECO/

DECOP instructions.

The actual number of stepsin the DECO/DECORP instructions depends on the specified oper-
ands. The following describes how to cal culate the number of steps.
Number of Stepsin Operand S1 + Number of Stepsin Operand D1 + 1 = Total Number of

Steps in One Instruction

e.g. Caculate the number of stepsin DECO/DECOP instructions
(For the number of stepsin an operand, refer to the operand settings in the next section.)

Data_1[0]

51

DECO

01| Result{lndirect]

{Datal[0] =2 Steps} + { Conversion Result [Indirectly Specify] = 3 Steps} + {1 Step} = 6 Steps

Onefinal step isrequired in the total number of stepsin the instruction. Be sure to add 1 step.
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Explanations of Each Instruction

@ Operand Settings

The following shows the configurable conditions for Operands (S1, D1) in the DECO/
DECOP instructions.

o ey o Possible: O
Name Type Condition Stoegzrlgntge i

External Bit — — X

Device Only aword is specified.
Address Word (Example: [PLCS:E DO00O) L ©
Bit — — X

Internal Only aword is specified.
Address Word (Example: [#INTER- 1 @)

NAL]LS0000)
Bit — —_ <
Symbol Word — 1 O
Specify ahit — x
Bit Specify bit array ([constant]) — X
Specify bit array ([variable]) x
Arrays and modifiers are not 1 o
specified
Specify integer variable > o
Integer Spe[cti:;Jngtant] aray 5

* integer variable
(Notes 1) y[variegbl g 3 0

Variable Specify integer variable
Format [constant/variable] — x

*(Notes 1) .B/W [constant/variable]
S1=1/0 — — X

Possible Specify float variable
D1=1 Not Float [constant] )
Possible Specify float variable [variable] — x
— — X
Red Specify red variable [congtant] — X
Specify red variable [variable] — X
Timer .PT/.ET only 2 @)
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 [e)
Time .HR/ .MIN/ .SEC only 2 O
KP/ TR/ .TD/ .PA/ .BA/ .ST
PID only 2 @)
Continued
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Explanations of Each Instruction

Number of ;
- . Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
|_*(Notes 2) — 1 @)
Q_ — 1 @)
Modifiers are not specified 1 O
AFg?rfa‘f D_ D_w=+* BIW [congtant] — <
*(Notes 2) D_sxx B/W [address] — X
D1 = Not F'z— — — x
Possible — — — X
T .PT/.ET only 2 [e)
C_ PV/.CV only 2 o)
N_ YR/ .MO/ .DAY only 2 [e)
J HR/ .MIN/ .SEC only 2 @)
KPP .TR/.TD/ .PA/ .BA/.ST
u_ only 2 O
Float +1.175494351e-38 to o y
Constant +3.402823466e+38

*(Notes 3 12.2250738585072014e-308
D(l 2 ﬁsot) Redl 0 — x

B +1.7976931348623158e+308

Possible Integer —

* (Notes 3) 0to 131071 (Specified array) 1 e)
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Explanations of Each Instruction

€ Explanation of the DECO/DECOP Instructions

The DECO/DECORP instructions decode values. The valuein Sl is decoded and saved in D1.
Thesingle bit positionin D1 corresponding to the value in S1 isturned ON. When you use an
output array, you can decode a bit position up to the maximum (4096 x 32 — 1 =131071).
The DECO/DECORP instructions always pass power. When using DECO/DECOP instruc-
tions, an error will occur if the variables specified in operands S1 and D1 are not the same
type. Specify the same variable type in operands S1 and D1.

Refer to the following for specifying a constant.

When operand D1 is an integer variable
DECD Operand S1 Integer constant 8
elst  ilouTt Operand D1 Integer variable OUT1

When operand D1 is an integer variable and you want to input hexadecimal values in
operand S1.

When 0x (zero and lower case “Xx") isinput, the following values are interpreted as hexadeci-
mal values.

| DECO Operand S1  Integer constant 0x10
odo lst o1lour Operand D1 Integer variable OUT2

To convert data in a specified array (integer variable array), you can either specify the
entire array with operands S1 and D1, or specify the array elementsindividually.

Datal Array Size=5
pECH ‘ Result Array Size=5

Diata_1 |51 01| Result Determines the bit status of the entire array.
Datal[Q] Array size=5
DECO .
Result [n] Array size=5
Drata_1[0] |51 01| ResultiN] Calculations are performed on individual

variablesin the array.

€ System Variables Indicating Execution Results

When the result of the execution is O, #L._CalcZero turns ON.
If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed instruction will be stored in the system variables.
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Explanations of Each Instruction

Program Example

DECO
Converts a constant and stores the converted value in the result data.

1 -Mald START
i

Start DECO

2|1l

m 0x8 |51 01| Result
|-MAIN EMD

2%}

7]

(1) When the positive transition instruction turns ON, the DECO instruction will be executed.
When the DECO instruction is executed, 0000 1000 (8 in hexadecimal) is converted and
the binary value 1 0000 0000 is stored in D1.

When using anormally open instruction, the DECO instruction is always executed aslong
as the normally open instruction variable remains ON.

Program Example
DECOP

Start DECOP
2 l
m 0:8 |51 D1| Result

(1) The DECOP and DECO instructions have different ways of detecting when to execute. In
the DECORP instruction, only the upward transition is detected and the DECO instruction
is executed even when using a normally open instruction. Even if the normally open
instruction variable remains ON, the DECOP instruction is executed only once (for 1
scan).

e.g. When 3isinputin S1, the output in D1 will be 8.

Bt 313029 2827 26 b 2423 22120191817 161614131211 1034 8 7 a2 1
InInInInlnlnlnInlnInlnlnlnInInInInlnlnlnlnlnlnlnlnlnlnl [oo]1]

1

Bit 3130292827 2625242322 2120131817 1615141312 11109 8 7 3
IIJIDIIJIEIIIJIIJIIJIIJIDIIJIUIIJIDIIJIUIIJIUIDIDIDIDIDIDIDIDIUIDI [1

1]
1

210
[0]afa]
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Explanations of Each Instruction

B RAD/RADP (Convert to Radians)

Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
RAD RAD
(Convert to Radian - | Data Convert 3to7
level transition) 51 D
Ladder Instruction Name Ladder Symbol Feature Number of Steps
RADP RADP
(Convert to Radian - - Data Convert 3to7
positive transition) =1 o1

@ Operand Settings

The following shows the configurable conditions for Operands (S1 and D1) in the RAD/

RADP instructions.

The actual number of steps in the RAD/RADP instructions depends on the specified oper-
ands. The following describes how to calculate the number of steps.
Number of Stepsin Operand S1 + Number of Stepsin Operand D1 + 1 = Total Number of

Steps in One Instruction

e.g. Caculate the number of stepsin RAD/RADP instructions
(For the number of stepsin an operand, refer to the operand settings in the next section.)

RaD

[rata_1[0]

51 D1

Fiezull{M]

{Datal[0] =2 Steps} + {Conversion Result [N] = 3 Steps} + {1 Step} = 6 Steps

Onelast step isincluded in the instruction. Be sure to add that one step.

GP-Pro EX Reference Manual

30-469



Explanations of Each Instruction

@ Operand Settings

The following shows the configurable conditions for Operands (S1 and D1) in the RAD/
RADP instructions.

Number of ;
Name Type Condition Stoegz rigntge NEPFS,‘:')'?S'?BI(S o
External Bit — — X
Device Word Specify by words only o B
Address (Example: [PLC1]D0000)
Bit — —_ »;
Internal Specify by words only
Address Word (Example: [#INTER- — X
NAL]LS0000)
Bit — — x
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — X
Arrays and modifiers are not
specified — %
Specify integer variable o B
I nteger [constant]
(not includ- Specify integer variable
ing 1/0) [variable] B -
Specify integer variable
[constant/variable] — x
. .B/W [constant/variable]
variable Specify float varidble 1 o
Float Specify float variable 5 o
[congtant]
Specify float variable [variable] 3 O
Specify red variable 1 [e)
Redl Specify red variable [congtant] 2 @)
Specify redl variable [variable] 3 @)
Timer .PT/.ET only — x
Counter .PV/.CV only — X
Date YR/ .MO/ .DAY only — X
Time .HR/ .MIN/ .SEC only — X
KP/ TR/ .TD/ .PA/ .BA/.ST
PID — x
only
Continued
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Explanations of Each Instruction

Number of

i g Possible: O
Name Type Condition Stgg:;gntge e
X_ — — x
Y_ — — X
M — — x
| — — x
Q_ — — x
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
Address D_#xxx B/W [address] — x
Format F_ — 1 @)
R_ — 1 [e)
T .PT/.ET only — X
C_ .PV/.CV only — x
N_ YR/ .MO/ .DAY only — x
J HR/ .MIN/ .SEC only — x
U KPP .TR/.TD/ .PA/ .BA/.ST o y
- only
Float +1.175494351e-38 to 1 o
Constant | *(Notes1) +3.402823466e+38
*(Notes 1) Redl +2.2250738585072014e-308
D1 = Not Pos- *(Notes 1) to 2 @)
sible +1.7976931348623158e+308
Integer —2147483648 to 2147483647 — x
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Explanations of Each Instruction

€ Explanation of the RAD/RADP Instructions

The RAD/RADP instructions convert values to radians. When the RAD instruction is exe-
cuted, the value S1 of an angle in degreesis converted to radians and stored in D1. w is
approximately 3.1415926535897 (real). The RAD/RADP instructions always pass power.
When using RAD/RADP instructions, an error will occur if the variables specified in oper-
ands S1 and D1 are not the same type.

Specify the same variable type in operands S1 and D1.

Refer to the following for specifying a constant.

When operand D1 is a float variable
When Of (zero and lower case “f”) isinput, the following values are interpreted as float values.

RAD OperandS1 ~ Float constant  0.11
oot lst o1loutt Operand D1~ Float variable  OUT1

When operand D1 is a real variable
When Or (zero and lower case “r”) isinput, the following values are interpreted as real values.

| RAD Operand S1  Red constant  0.11
o011 st oilours Operand D1~ Real variable  OUT2

When calculating data in a specified array, specify the array with Data[0] or Data[N] (N
isan integer variable).

When operands S1 and D1 specify the entire array, an error will occur even if the specified
variables are the same type.

Datal Array size=5
RAD Result Array size=5

The operand specification in the left diagram
resultsin an error.

- Datal[0] Array size=5

Result [N] Array size=5

Diata_10] |51 01| Resul[M] ‘ Calculations are performed on individual
variablesin the array.

Data_1 |51 01| Rezult

€ System Variables Indicating Execution Results

When the result of the execution is 0, #L_CalcZero turns ON.
If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of
the last processed instruction will be stored in the system variables.
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Explanations of Each Instruction

Program Example

RAD

|
]

2
(1
3

AN START

Start

i

|-MAIN END

(7]

Data_s

RAD

D1

Result

(1) When the positive transition instruction turns ON, the RAD instruction will be executed.
When the RAD instruction is executed, the result of Data A isstored in D1.
When using anormally open, the RAD instruction is always executed as long as the nor-

mally open instruction variable remains ON.

Program Example

RAD

2
(1

Start
‘ I
I

P

Data_A

RADF

51

01

Hesult\

(1) The RADP and RAD instructions have different ways of detecting when to execute. Inthe
RADP instruction, only the upward transition is detected and the RADP instruction is
executed even when using anormally open instruction. Even if the normally open instruc-
tion variable remains ON, the RADP instruction is executed only once (for 1 scan).
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Explanations of Each Instruction

B DEG/DEGP (Convert to Degrees)

Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps

DEG
(Convert to Degrees -

DEG

Data Convert 3to7

level transition) < D
Ladder Instruction Name Ladder Symbol Feature Number of Steps
DEGP DEGP
(Convert to Degrees - | Data Convert 3to7
positive transition) <1 D1

@ Operand Settings

The following shows the configurable conditions for Operands (S1, D1) in the DEG/DEGP

instructions.

The actual number of steps in the DEG/DEGP instructions depends on the specified oper-
ands. The following describes how to calculate the number of steps.
Number of Stepsin Operand S1 + Number of Stepsin Operand D1 + 1 = Total Number of

Stepsin One Instruction

e.g. Calculate the number of stepsin DEG/DEGP instructions
(For the number of stepsin an operand, refer to the operand settings in the next section.)

Data_1[0]

DEG

51 01

ReszultiM]

{Datal[0] =2 Steps} + { Conversion Result [N] = 3 Steps} + {1 Step} = 6 Steps

One last step isincluded in the instruction. Be sure to add that one step.
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Explanations of Each Instruction

@ Operand Settings
The following shows the configurable conditions for Operands (S1, D1) in the DEG/DEGP

instructions.
Number of ;
Name Type Condition Stoegz rigntge NEPFS,‘:')'?S'?BI(S o
External Bit — — X
Device Word Specify by words only o B
Address (Example: [PLC1]D0000)
Bit — —_ »;
Internal Specify by words only
Address Word (Example: [#INTER- — X
NAL]LS0000)
Bit — — x
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — X
Arrays and modifiers are not
specified — %
Specify integer variable o B
I nteger [constant]
(not includ- Specify integer variable
ing 1/0) [variable] B -
Specify integer variable
[constant/variable] — x
. .B/W [constant/variable]
variable Specify float varidble 1 o
Float Specify float variable 5 o
[congtant]
Specify float variable [variable] 3 O
Specify red variable 1 [e)
Redl Specify red variable [congtant] 2 @)
Specify redl variable [variable] 3 @)
Timer .PT/.ET only — x
Counter .PV/.CV only — X
Date YR/ .MO/ .DAY only — X
Time .HR/ .MIN/ .SEC only — X
KP/ TR/ .TD/ .PA/ .BA/.ST
PID — x
only
Continued
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Explanations of Each Instruction

Number of

i g Possible: O
Name Type Condition Stgg:;gntge e
X_ — — x
Y_ — — X
M — — x
| — — x
Q_ — — x
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
Address D_xxx* B/W [address] — x
Format F_ — 1 @)
R_ — 1 [9)
T .PT/.ET only — X
C_ .PV/.CV only — x
N_ YR/ .MO/ .DAY only — x
J HR/ .MIN/ .SEC only — x
U KP/ TR/ .TD/ .PA/ .BA/.ST L o
- only
Float +1.175494351e-38 to 1 o
Constant | *(Notes1) +3.402823466e+38
*(Notes 1) +2.2250738585072014e-308
D1= Real to 2 0
; *(Notes 1)
Not Possible +1.7976931348623158e+308
Integer —2147483648 to 2147483647 — x
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Explanations of Each Instruction

€ Explanation of the DEG and DEGP Instructions

The DEG/DEGP instructions convert values to degrees. The unit of angular measure, radian,
is converted to degrees and stored in D1.

nisused as 3.1415926535897. The DEG/DEGP instructions always pass power. When using
DEG/DEGP instructions, an error will occur if the variables specified in operands S1 and D1
are not the same.

Refer to the following for specifying a constant.

When operand D1 is a float variable
When Of (zero and lower case “f”) isinput, the following values are interpreted as float values.

DEG Operand S1 ~ Float constant  0.11
oot lst o1loutt Operand D1 Float variable  OUT1

When operand D1 is a real variable
When Or (zero and lower case “r”) isinput, the following vaues are interpreted as real values.

| DEG OperandS1 ~ Real constant  0.11
o011 st oilours Operand D1~ Redl varisble  OUT2

When calculating data in a specified array, specify the array with Data[0] or Data[N] (N
isan integer variable).

When operands S1 and D1 specify the entire array, an error will occur even if the specified
variables are the same type.

Datal Array size=5
DEG Result Array size=5
Data 1 |51 01l Resut The operand specification in the left diagram
resultsin an error.
Datal[Q] Array size=5
DEG Result [N] Array size=5
Data_1[0] |51 0| Result[M] Calculations are performed on individual

variablesin the array.

€ System Variables Indicating Execution Results

When the result of the execution is O, #L._CalcZero turns ON.
If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of
the last processed instruction will be stored in the system variables.
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Explanations of Each Instruction

Program Example
DEG

—

L b&IN START
]

Start

2|

(1

3 -ral EWD
[7)

Data_&

DEG

Result

(1) When the positive transition instruction turns ON, the DEG instruction will be executed.
When the DEG instruction is executed, the result of Data A is stored in D1.
When using anormally open, the DEG instruction is always executed as long as the nor-

mally open instruction variable remains ON.

Program Example
DEGP

Start
2 I
m

Drata_a

Hesult\

(1) The DEGP and DEG instructions have different ways of detecting when to execute. Inthe
DEGP instruction, only the upward transition is detected and the DEGP is executed even
when using a normally open instruction. Even if the normally open instruction variable
remains ON, the DEGP instruction is executed only once (for 1 scan).
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Explanations of Each Instruction

B SCL/SCLP (Scale Convert)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
SCL [ scL
(Scale Convert - - Data Convert 7to11
level transition) o1 01
Ladder Instruction Name Ladder Symbol Feature Number of Steps
SCLP [ scLp
(Scale Convert - - Data Convert 7to11
positive transition) 51 D1

@ Operand Settings
The following shows the configurable conditions for Operands (S1, D1) inthe SCL/SCLP
instructions.
The actual number of stepsin the SCL/SCLP instruction depends on the specified operands.
The following describes how to cal culate the number of steps.
Number of Stepsin Operand S1 + Number of Stepsin Operand D1 + 1 = Total Number of
Stepsin One Instruction

e.g. Convert the number of stepsin the SCL/SCLP instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

SCL

Data_1[0] |51 01| Result]

{Datal[0] =2 Steps} + { Conversion Result [N] = 3 Steps} + {5 Steps} = 10 Steps

Thelast five steps are included in the instruction. Be sure to add those five steps.
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Explanations of Each Instruction

@ Operand Settings
The following shows the configurable conditions for Operands (S1, D1) in the SCL/SCLP

instructions.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Specify by words only
Address Word | (Example: [PLC1]D0000) ! o
Bit — —_ »;
Internal Specify by words only
Address Word (Example: [#INTER- 1 @)
NAL]LS0000)
Bit — — x
Symiol Word — 1 O
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — X
Arrays and modifiers are not 1 o
specified
Specify integer variable 5 o
I nteger Spedi [(_:onstant] 2D
* ify integer variable
(Notes 1) (variable] 3 @)
Specify integer variable
[constant/variable] — x
Variable .B/W [constant/variable]
Format Arrays and modifiers are not 1 o
*(Notes 1) specified
D1=1 Not Float Specify float variable ”
Possible [constant] O
Specify float variable [variable] 3 0]
Arrays and modifiers are not 1 o
Redl specified
Specify red variable [congtant] 2 @)
Specify red variable [variable] 3 e
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 [e)
Time HR/ .MIN/ .SEC only 2 O
PID KPP/ .TR/.TD/ .PA/ .BA/ .ST 5 o
only
Continued
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Explanations of Each Instruction

" LTl o Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
|_*(Notes 2) — 1 [e)
Q_ — 1 )
Modifiers are not specified 1 O
Address D_ D_w### BJW [constant] — x
, jormat D_++++.B/W [address] — x
(Notes 2) E — 1 5
D1 = Not Pos- —
sible R — 1 o
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 O
N_ YR/ MO/ .DAY only 2 )
J HR/ .MIN/ .SEC only 2 @)
u_ KP/ TR/ .TD/ .PA/ .BA/.ST > o
only
+1.175494351e-38 to
Congtant Float +3.4028234666+38 1 O
*(Notes 3) +2.2250738585072014e-308
D1=Constant Real to 2 @)
Not Possible +1.7976931348623158e+308
Integer —2147483648 to 2147483647 1 [9)
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Explanations of Each Instruction

€ Explanation of the SCL/ SCLP Instructions

The SCL/SCLP instructions convert valuesto scales. The valuein Sl is converted according to
the upper and lower limits and the converted value is stored in D1. An error will occur if the
variables specified in operands S1 and D1 are not the same type. Specify the same variable type
in operands S1 and D1.

Refer to the following for specifying a constant.

When operand D1 is a float variable
When Of (zero and lower case “f”) isinput, the following values are interpreted as float values.

80L ‘ Operand S1 Float constant  0.11

ool lst oilour Operand D1~ Float variable OUT1

When operand D1 is a real variable
When Or (zero and lower case “r") isinput, the following vaues are interpreted as real values.

scL ‘ Operand S1 ~ Red constant  0.11

Operand D1  Red variable OUT2

0011 |31 D1 ouT2

When calculating data in a specified array, specify the array with Data[0] or Data[N] (N
isan integer variable).

When operands S1 and D1 specify the entire array, an error will occur even if the specified
variables are the same type.

Datal Array size=5
Stk ‘ Result Array size=5

The operand specification in the left diagram
resultsin an error.

Datal[0] Array size=5
SCL Result [N] Array size=5
Calculations are performed on individual
variablesin the array.

Data 1 151 01 Result

Data_1[0] |51 01| Resul[M]

€ System Variables Indicating Execution Results

When the result of the execution is O, #L._CalcZero turns ON.
If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of
the last processed instruction will be stored in the system variables.
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Explanations of Each Instruction

@ Upper and Lower Limits for Input and Output
Double-click the SCL instruction to display the below dialog box. In the dialog box, specify

the settings for the maximum and minimum input values and for output A and output B.

" SCL
Input b ax Value Output Walue A
4095 sl > Jw ==
Input Min Y alue Output ' alue B
o He= - b =
Clutput

Set up range must use constants, integers, floats, or reals.Scaled Max. cannaot equal

Scaled Min.

R aw Min.

Input

Faw Max.

oK () |

Cancel |

(Notes 1) When setting the maximum/minimum input values and output values A and B, you
cannot indirectly designate array elements.

Array Variable Name: Data
Array Size: 5
Possible: Data[0]

Not Possible: Data [N]

(Notes 2) When inputting real or float variablesin operands S1 and D1, add Or and Of to the
constants specified for the maximum/minimum input values and output values A and B.

When output value A isgreater than output vdlueB ~ When output value A is greater than output value B

A B
r—
_,’f - When A<B ff,
When A>B - _,-"’
-
o Input Range - Max -
//-' f-
L Output Value Input Value - Output Value
z/ - -
Input Range - Max Input Range - Min T
.
Input Value b o —
-
B =l A

Input Range - Min
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Explanations of Each Instruction

Program Example

SCL

Converting an analog input value (0 to 4095) to a current value in the range of 4 to 20 [mA]
and expressing the value as adecimal.

In the SCL instruction settings in the dialog box, set maximum input value = 0r4095, mini-
mum input value = 0r0, A = 0r20, and B =0r4.

—

AN START
i

Start SCL

2|

m Data_& |51 01| Result

3 -ral EWD
)

(1) When the positive transition instruction turns ON, the SCL instruction will be executed.
When the SCL instruction is executed, the result of Data A isstored in D1.
When using a normally open, the SCL instruction is always executed as long as the nor-
mally open instruction variable remains ON.

Program Example
SCLP

Start SCLP
2 I
m Data_é |51 01| Result

(1) The SCLP and SCL instructions have different ways of detecting when to execute. In the
SCLP instruction, only the upward transition is detected and the SCLP instruction is exe-
cuted even when using a normally open instruction. Even if the normally open instruction
variable remains ON, the SCLP instruction is executed only once (for 1 scan).
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Explanations of Each Instruction

30.5.19 Convert Type

B |2F/I2FP (Integer — Float Conversion)

Symbols and Features

Ladder Instruction Name

Ladder Symbol Feature Number of Steps

I2F
(Integer—
Float Conversion -
level transition)

I2F
Type Convert 3to7

=1 )

Ladder Instruction Name

Ladder Symbol Feature Number of Steps

2FP
(Integer—Foat Conversion -
positive transition)

I2FP
Type Convert 3to7

@ Operand Settings

The following shows the configurable conditions for Operands (S1, D1) in the 12F/I2FP

instructions.

The actual number of stepsin the 12F/I2FP instructions depends on the specified operands.
The following describes how to cal culate the number of steps.
Number of Stepsin Operand S1 + Number of Stepsin Operand D1 + 1 = Total Number of

Stepsin One Instruction

e.g. Caculate the number of stepsin the I12F/12FP instructions
(For the number of stepsin an operand, refer to the operand settingsin the next section.)

I2F

Data_1[0] |51 01| Result]

{Datal[0] =2 Steps} + {Conversion Result [N] = 3 Steps} + {1 Step} = 6 Steps

One last step isincluded in the instruction. Be sure to add that one step.
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operand (S1) in the |2F/12FP

instructions.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Specify by words only
Address Word | (Example: [PLC1]D0000) ! o
Bit — —_ »;
Internal Specify by words only
Address Word (Example: [#INTER- 1 @)
NAL]LS0000)
Bit — — x
Symiol Word — 1 O
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — x
Arrays and modifiers are not 1 o
specified
Specify integer variable 5 o
I nteger Spedi [(_:onstant] 2D
* ify integer variable
(Notes 1) (variable] 3 @)
Specify integer variable
[constant/variable] — x
, .B/W [constant/variable]
Variable Arrays and modifiers are not
(ot specified — x
ndude o | Floa Specify float variable — .
[congtant]
Specify float variable [variabl ] — x
Arrays and modifiers are not o o
Redl specified
Specify red variable [congtant] — x
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 [e)
Date YR/ .MO/ .DAY only 2 @)
Time HR/ .MIN/ .SEC only 2 @)
PID KP/ .TR/.TD/ .PA/ .BA/ .ST 5 o
only
Continued
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Explanations of Each Instruction

" LTl o Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
| — 1 O
Q_ — 1 )
Modifiers are not specified 1 O
D_ D_sxxx B/W [constant] — x
Address D_#xx B/W [address — X
Format F_ — — X
R_ — — X
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 O
N_ YR/ .MO/ .DAY only 2 @)
J .HR/ .MIN/ .SEC only 2 @)
u_ KPP .TR/.TD/ .PA/ .BA/.ST 5 o
only
Float +1.175494351e-38 to o N
+3.402823466e+38
+2.2250738585072014e-308
Constant
Real to — X
+1.7976931348623158e+308
Integer —2147483648 to 2147433647 1 @)
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operand (D1) in the 12F/12FP

instructions.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Word Specify by words only o B
Address (Example: [PLC1]D0000)
Bit — —_ »;
Internal Specify by words only
Address Word (Example: [#INTER- — X
NAL]LS0000)
Bit — — x
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — X
Arrays and modifiers are not
specified — %
Specify integer variable o B
I nteger [constant]
( not includ- Specify integer variable
ing 1/0) [variable] B -
Specify integer variable
[constant/variable] — x
Variable .B/W [constant/variabl €]
Format = 1 @)
Float Specify float variable 5 o
[congtant]
Specify float variable [variable] 3 O
— — X
Red Specify red variable [congtant] — x
Specify redl variable [variable] — X
Timer .PT/.ET only — x
Counter PV/.CV only — x
Date YR/ .MO/ .DAY only — X
Time .HR/ .MIN/ .SEC only — X
KP/ TR/ .TD/ .PA/ .BA/.ST
PID — x
only
Continued
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Explanations of Each Instruction

Number of

" - Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
I — — X
Q_ — — X
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
Address D_#xxx B/W [address] — X
Format F_ — 1 @)
R_ — — x
T .PT/.ET only — x
C_ .PV/.CV only — X
N_ YR/ .MO/ .DAY only — X
J_ HR/ .MIN/ .SEC only — X
U KPP .TR/.TD/ .PA/ .BA/.ST o o
- only
Float +1.175494351e-38 to o y
+3.402823466e+38
12.2250738585072014e-308
Constant
Real to — x
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X
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Explanations of Each Instruction

€ Explanation of the I12F/I2FP Instructions

The I2F/12FP instructions convert integer variables to float variables. Specify the integer
variable or constant in S1 that you want to convert, and specify float variable for the conver-
sion output in D1. You can specify only an integer variable for input in S1 and afloat variable
for output in D1. Use the convert instruction when you want to use different variable typesin
acalculation or comparison.

Refer to the following for specifying a constant.

When operand S1 is an integer constant
127 Operand S1 Integer constant 10
w0lst pilouTt Operand D1 Float variable  OUT1

When operand S1 is an integer constant and you want to input a hexadecimal value
in operand S1.
When Ox (zero and lower case “x”) isinput, the following values become hexadecimal values.

| BF Operand S1  Integer constant OxFF
ofF lst b1l ouT2 Operand D1  Float variable  OUT2

Note that specified arrays (entire arrays) cannot be converted.
When operands S1 and D1 specify the entire array, an error will occur even if the specified
variables are the same type.

Datal Integer array size= 5

IF Result Float array size= 5
The operand specification in the left diagram

Data_1 |51 [1] Result )
resultsin an error.

Datal[0] Integer array size= 5
I2F Result [N] Float array size= 5
The operand specification in the left diagram
operates normally.

Data_1[0] |51 01| ResultM]

€ System Variables Indicating Execution Results

When the result of the execution is O, #L._CalcZero turns ON.
If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of
the last processed instruction will be stored in the system variables.
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Explanations of Each Instruction

Program Example
I2F

—

L b&IN START
]

Start 12F

2

1 Diata_A |51 01| Result

3 -MAIN END
(7]

(1) When the positive transition instruction turns ON, the | 2F instruction will be executed. When
the 12F ingtruction is executed, the result of the |2F conversion of Data A is stored in D1.
When using anormally open instruction, the | 2F instruction is always executed as long as
the normally open instruction variable remains ON.

Program Example
|2FP

Start 12FF
2 I
m Data_& |51 01| Result

(2) The I2FP and I 2F instructions have different ways of detecting when to execute. In the
|2FP instruction, only the upward transition is detected and the 12FP instruction is exe-
cuted even when using a normally open instruction. Even if the normally open instruction
variable remains ON, the I2FP instruction is executed only once (for 1 scan).
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Explanations of Each Instruction

B I2R/I2RP (Integer — Real Con
Symbols and Features

version)

Real Conversion -

Ladder Instruction Name Ladder Symbol Feature Number of Steps
I2R
(Integer— 12

| Type Convert 3to7
51 D1

level transition)
Ladder Instruction Name Ladder Symbol Feature Number of Steps
12RP [2RP
(Integer—Red Conversion - - Type Convert 3to7
positive transition) 51 o

@ Operand Settings

The following shows the configurable conditions of Operands (S1, D1) in the I2R/I2RP

instructions.

The actual number of stepsin the 12R/I2RP instructions depends on the specified operands.
The following describes how to cal culate the number of steps.

Number of Stepsin Operand S1 + Nu
Stepsin One Instruction

e.g. Calculate the number of stepsin

mber of Stepsin Operand D1 + 1 = Total Number of

the 12R/I2RP instructions

(For the number of stepsin an operand, refer to the operand settings in the next section.)

Drata_1[0]

I2R

51 01| Resul[M]

{Datal[0] =2 Steps} + { Conversion Result [N] = 3 Steps} + {1 Step} = 6 Steps

One last step isincluded in the instruction. Be sure to add that one step.
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operand (S1) in the I2R/I2RP

instructions.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Specify by words only
Address Word | (Example: [PLC1]D0000) ! o
Bit — —_ »;
Internal Specify by words only
Address Word (Example: [#INTER- 1 @)
NAL]LS0000)
Bit — — x
Symiol Word — 1 O
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — x
Arrays and modifiers are not 1 o
specified
Specify integer variable 5 o
I nteger Spedi [(_:onstant] 2D
* ify integer variable
(Notes 1) (variable] 3 @)
Specify integer variable
[constant/variable] — x
, .B/W [constant/variable]
Variable Arrays and modifiers are not
(ot specified — x
ndude o | Floa Specify float variable — .
[congtant]
Specify float variable [variabl ] — x
Arrays and modifiers are not o o
Redl specified
Specify red variable [congtant] — x
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 [e)
Date YR/ .MO/ .DAY only 2 @)
Time HR/ .MIN/ .SEC only 2 @)
PID KP/ .TR/.TD/ .PA/ .BA/ .ST 5 o
only
Continued
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Explanations of Each Instruction

" LTl o Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
| — 1 O
Q_ — 1 )
Modifiers are not specified 1 O
D_ D_sxxx B/W [constant] — x
Address D_#xx B/W [address — X
Format F_ — — X
R_ — — X
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 O
N_ YR/ .MO/ .DAY only 2 @)
J .HR/ .MIN/ .SEC only 2 @)
u_ KPP .TR/.TD/ .PA/ .BA/.ST 5 o
only
Float +1.175494351e-38 to o N
+3.402823466e+38
+2.2250738585072014e-308
Constant
Real to — X
+1.7976931348623158e+308
Integer —2147483648 to 2147433647 1 @)
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operand (D1) in the I12R/12RP

instructions.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Word Specify by words only o B
Address (Example: [PLC1]D0000)
Bit — —_ »;
Internal Specify by words only
Address Word (Example: [#INTER- — X
NAL]LS0000)
Bit — — x
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — X
Arrays and modifiers are not
specified — %
Specify integer variable o B
I nteger [constant]
( not includ- Specify integer variable
ing 1/0) [variable] B -
Specify integer variable
[constant/variable] — x
Variable .B/W [const_ant/varlabl €] _ .
Format Specify flodt variable
Float — X
[congtant]
Specify float variable [variable] — x
_ 1 19)
Redl Specify red variable [congtant] 2 @)
Specify redl varigble [variable] 3 @)
Timer .PT/.ET only — X
Counter .PV/.CV only — x
Date YR/ .MO/ .DAY only — X
Time .HR/ .MIN/ .SEC only — X
KP/ TR/ .TD/ .PA/ .BA/.ST
PID — X
only
Continued
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Explanations of Each Instruction

Number of

" - Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
I — — X
Q_ — — X
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
Address D_#xxx B/W [address] — X
Format F_ — — X
R_ — 1 O
T .PT/.ET only — X
C_ .PV/.CV only — X
N_ YR/ .MO/ .DAY only — X
J_ HR/ .MIN/ .SEC only — X
U KPP .TR/.TD/ .PA/ .BA/.ST o o
- only
Float +1.175494351e-38 to o y
+3.402823466e+38
+2.2250738585072014e-308
Constant
Real to — x
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X
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Explanations of Each Instruction

@ Explanation of the 12R/I2RP Instructions
The 12R/12RP instructions convert integer variablesto real variables. Specify the integer
variable or constant in S1 that you want to convert, and specify real variable for the conver-
sion output in D1. You can specify only an integer variable for input in S1 and areal variable
for output in D1. Use the convert instruction when you want to use different variable typesin
acalculation or comparison.
Refer to the following for specifying a constant.

When operand S1 is an integer constant
2R Operand S1 Integer constant 10
w0lst pilouTt Operand D1~ Red variable  OUT1

When operand S1 is an integer constant and you want to input a hexadecimal value
in operand S1.
When Ox (zero and lower case “x”) isinput, the following values become hexadecimal values.

| BR Operand S1  Integer constant OxFF
ofF lst b1l ouT2 Operand D1  Red variable  OUT2

Note that specified arrays (entire arrays) cannot be converted.
When operands S1 and D1 specify the entire array, an error will occur even if the specified
variables are the same type.

Datal Integer array size= 5
2R Result Real array size= 5
The operand specification in the | eft diagram
resultsin an error.

Data_1 |51 [11) Rezult

Datal1[0] Integer array size= 5
2R Result [N] Real array size= 5
The operand specification in the left diagram
operates normally.

Data_1[0] |51 01| Resulti]

€ System Variables Indicating Execution Results

When the result of the execution is O, #L._CalcZero turns ON.
If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed instruction will be stored in the system variables.
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Explanations of Each Instruction

Program Example
2R

—Malt START
(@

Start 12R

2l

m Data_4 |51 01| Result

3 -MalM END
(3

(1) When the positive transition instruction turns ON, the I2R instruction will be executed. When
the 12R ingtruction is executed, the result of the 2R conversion of Data A isstored in D1.
When using anormally open instruction, the I2R instruction is always executed aslong as
the normally open instruction variable remains ON.

Program Example
I2RP

Start I2RP
2 I
m Data_a |51 01| Result

(1) The I2RP and 12R instructions have different ways of detecting when to execute. In the
I2RP instruction, only the upward transition is detected and the I2RP instruction is exe-
cuted even when using a normally open instruction. Even if the normally open instruction
variable remains ON, the I2RP instruction is executed only once (for 1 scan).
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Explanations of Each Instruction

B F2I/F2IP (Float — Integer Conversion)

Symbols and Features

Integer Conversion -

Ladder Instruction Name Ladder Symbol Feature Number of Steps
F2I
(Float—> F

| Type Convert 3to7
51 D1

level transition)
Ladder Instruction Name Ladder Symbol Feature Number of Steps
F21P F2IF
(Hoat—Integer Conversion - | Type Convert 3to7
positive transition) <1 D1

@ Operand Settings

The following shows the configurable conditions for Operands (S1, D1) in the F2I/F2IP

instructions.

The actual number of stepsin the F21/F2IP instructions depends on the specified operands.
The following describes how to cal culate the number of steps.

Number of Stepsin Operand S1 + Nu
Stepsin One Instruction

e.g. Calculate the number of stepsin

mber of Stepsin Operand D1 + 1 = Total Number of

the F21/F2I P instructions

(For the number of stepsin an operand, refer to the operand settings in the next section.)

Drata_1[0]

Fal

51 1] Result[M]

{Datal[0] =2 Steps} + { Conversion Result [N] = 3 Steps} + {1 Step} = 6 Steps

One last step isincluded in the instruction. Be sure to add that one step.
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operand (S1) in the F2I/F2IP

instructions.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Word Specify by words only o B
Address (Example: [PLC1]D0000)
Bit — —_ »;
Internal Specify by words only
Address Word (Example: [#INTER- — X
NAL]LS0000)
Bit — — x
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — X
Arrays and modifiers are not
specified — %
Specify integer variable o B
I nteger [constant]
(not includ- Specify integer variable
ing 1/0) [variable] B -
Specify integer variable
[constant/variable] — x
Variable .B/W [constant/variabl €]
Format = 1 @)
Float Specify float variable 5 o
[congtant]
Specify float variable [variable] 3 O
— — X
Redl Specify red variable [congtant] — x
Specify redl variable [variable] — X
Timer .PT/.ET only — x
Counter .PV/.CV only — x
Date YR/ .MO/ .DAY only — X
Time .HR/ .MIN/ .SEC only — X
KP/ TR/ .TD/ .PA/ .BA/.ST
PID — x
only
Continued
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Explanations of Each Instruction

Number of

. 3 Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
I — — X
Q_ — — X
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
Address D_#xxx B/W [address] — x
Format F_ — 1 @)
R_ — — X
T .PT/.ET only — x
C_ .PV/.CV only — X
N_ YR/ .MO/ .DAY only — x
J HR/ .MIN/ .SEC only — x
U KPP .TR/.TD/ .PA/ .BA/.ST o y
- only
+1.175494351e-38 to
Float +3.402823466€+33 1 O
+2.2250738585072014e-308
Constant
Red to — X
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operand (D1) in the F2I/F2IP

instructions.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Specify by words only
Address Word | (Example: [PLC1]D0000) ! o
Bit — —_ »;
Internal Specify by words only
Address Word (Example: [#INTER- 1 @)
NAL]LS0000)
Bit — — x
Symiol Word — 1 O
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — x
Arrays and modifiers are not 1 o
specified
Specify integer variable 5 o
I nteger Spedi [(_:onstant] 2D
* ify integer variable
(Notes 1) (variable] 3 @)
Specify integer variable
[constant/variable] — x
, .B/W [constant/variable]
Variable Arrays and modifiers are not
*(,F\loéfgl) specified — x
Output only Hoat Speci ?(/:;L(;a;\]{[]ariable o N
Specify float variable [variabl ] — x
Arrays and modifiers are not
. —_— X
Redl _ speC|_f|ed
Specify red variable [congtant] — x
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 [e)
Date YR/ .MO/ .DAY only 2 @)
Time HR/ .MIN/ .SEC only 2 @)
PID KP/ .TR/.TD/ .PA/ .BA/ .ST 5 o
only
Continued
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Explanations of Each Instruction

. Number of Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
| — — X
Q_ — 1 )
Modifiers are not specified 1 O
D_ D_sxxx B/W [constant] — x
Address D_#xx B/W [address — X
Format F_ — — X
R_ — — X
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 O
N_ YR/ .MO/ .DAY only 2 o)
J .HR/ .MIN/ .SEC only 2 @)
u_ KPP .TR/.TD/ .PA/ .BA/.ST 5 o
only
Float +1.175494351e-38 to o B
+3.402823466e+38
+2.2250738585072014e-308
Constant
Real to — X
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X
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Explanations of Each Instruction

€ Explanation of the F2I/F2IP Instructions

The F2I/F2IP instructions convert float variables to integer variables. Specify the float vari-
able or constant in S1 that you want to convert, and specify integer variable for the conver-
sion output in D1. You can specify only afloat variable for input in S1 and an integer variable
for output in D1. Use the convert instruction when you want to use different variable typesin
acalculation or comparison.

Refer to the following for specifying a constant.

When operand S1 is a float constant
| Fa Operand S1  Float constant ~ 0f0.11
oot lst  o1louTt Operand D1 Integer variable OUT1

Note that specified arrays (entire arrays) cannot be converted.
When operands S1 and D1 specify the entire array, an error will occur even if the specified
variables are the same type.

Datal Float array size= 5
Fa Result Integer array size= 5
The operand specification in the left diagram
resultsin an error.

Data 1 |51 01| Result

Datal[Q] Float array size= 5

Fa Result [N] Integer array size= 5
Data_1[0] |51 01| ResulN] The Operand SpeCIflcatlon in the left di agram

operates normally.

€ System Variables Indicating Execution Results

When the result of the execution is 0, #L_CalcZero turns ON.
If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed instruction will be stored in the system variables.
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Explanations of Each Instruction

Program Example
F2l

iy

Al START

Start

i1l

Fal

2
1]
3 -MaIN EWND

3]

Drata_A

Rezult

(1) When the positive transition instruction turns ON, the F2I instruction will be executed. When
the F2I ingtruction is executed, the result of the F2I conversion of Data A is stored in D1.
When using normally open instruction, the F2I instruction is always executed as long as

the normally open instruction variable remains ON.

Program Example
F2IP

FalF

Start
2 I
(1

Drata_ &

51

D1

Hesult\

(2) The F2IP and F2I instructions have different ways of detecting when to execute. In the
F2IP instruction, only the upward transition is detected and the F2IP instruction is exe-
cuted even when using anormally open instruction. Even if the normally open instruction
variable remains ON, the F2IP instruction is executed only once (for 1 scan).
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Explanations of Each Instruction

B F2R/F2RP (Float — Real Conversion)

Symbols and Features

Ladder Instruction Name

Ladder Symbol Feature Number of Steps

F2R
(Float—Real Conversion -

F2R
Type Convert 3to7

=1 B

level transition)
Ladder Instruction Name Ladder Symbol Feature Number of Steps
F2RP FeRP
(Float—Rea Conversion/ - Type Convert 3to7
positive transition) 51 o

@ Operand Settings

The following shows the configurable conditions for Operands (S1, D1) in the F2R/F2RP

instructions.

The actual number of stepsin the F2R/F2RP instructions depends on the specified operands.
The following describes how to cal culate the number of steps.
Number of Stepsin Operand S1 + Number of Stepsin Operand D1 + 1 = Total Number of

Stepsin One Instruction

e.g. Calculate the number of stepsin the F2R/F2RP instructions
(For the number of stepsin an operand, refer to the operand settings in the next section.)

F2h

Data 1007 |51 D1| ResultM]

{Datal[0] =2 Steps} + { Conversion Result [N] = 3 Steps} + {1 Step} = 6 Steps

One last step isincluded in the instruction. Be sure to add that one step.
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operand (S1) in the F2R/F2RP

instructions.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Word Specify by words only o B
Address (Example: [PLC1]D0000)
Bit — —_ »;
Internal Specify by words only
Address Word (Example: [#INTER- — X
NAL]LS0000)
Bit — — x
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — X
Arrays and modifiers are not
specified — %
Specify integer variable o B
I nteger [constant]
(not includ- Specify integer variable
ing 1/0) [variable] B -
Specify integer variable
[constant/variable] — x
Variable .B/W [constant/variabl €]
Format = 1 @)
Float Specify float variable 5 o
[congtant]
Specify float variable [variable] 3 O
— — X
Redl Specify red variable [congtant] — x
Specify redl variable [variable] — X
Timer .PT/.ET only — x
Counter .PV/.CV only — x
Date YR/ .MO/ .DAY only — X
Time .HR/ .MIN/ .SEC only — X
KP/ TR/ .TD/ .PA/ .BA/.ST
PID — x
only
Continued
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Explanations of Each Instruction

Number of

. 3 Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
I — — X
Q_ — — X
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
Address D_#xxx B/W [address] — x
Format F_ — 1 @)
R_ — — X
T .PT/.ET only — x
C_ .PV/.CV only — X
N_ YR/ .MO/ .DAY only — x
J HR/ .MIN/ .SEC only — x
U KPP .TR/.TD/ .PA/ .BA/.ST o y
- only
+1.175494351e-38 to
Float +3.402823466€+33 1 O
+2.2250738585072014e-308
Constant
Red to — X
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operand (D1) in the F2R/F2RP

instructions.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Word Specify by words only o B
Address (Example: [PLC1]D0000)
Bit — —_ »;
Internal Specify by words only
Address Word (Example: [#INTER- — X
NAL]LS0000)
Symbol o — — g
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — x
Arrays and modifiers are not o N
specified
Specify integer variable o B
| nteger Spedit [(_:onstant] 2D
* ify integer variable
(Notes 1) [varisble] — x
Specify integer variable
[constant/variable] — x
, .B/W [constant/variable]
Variable Arrays and modifiers are not
(ot specified — x
oot only | Foat Specify float variable — .
[congtant]
Specify float variable [variable] — x
Arrays and modifiers are not 1 o
Redl specified
Specify red variable [congtant] 2 @)
Specify red variable [variable] 3 e
Timer .PT/.ET only — X
Counter .PV/.CV only — x
Date YR/ .MO/ .DAY only — x
Time .HR/ .MIN/ .SEC only — X
KP/ .TR/.TD/ .PA/ .BA/ .ST
PID — x
only
Continued
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Explanations of Each Instruction

Number of

" - Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
I — — X
Q_ — — X
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
Address D_#xxx B/W [address] — X
Format F_ — — X
R_ — 1 O
T .PT/.ET only — X
C_ .PV/.CV only — X
N_ YR/ .MO/ .DAY only — X
J_ HR/ .MIN/ .SEC only — X
U KPP .TR/.TD/ .PA/ .BA/.ST o o
- only
Float +1.175494351e-38 to o y
+3.402823466e+38
+2.2250738585072014e-308
Constant
Real to — x
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X
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Explanations of Each Instruction

€ Explanation of the F2R/F2RP Instructions

The F2R/F2RP instructions convert float variablesto real variables. Specify thefloat variable
or constant in S1 that you want to convert, and specify real variable for the conversion output
in D1. You can specify only afloat variable for input in S1 and areal variable for output in
S2. Use the convert instruction when you want to use different variable types in the calcula-
tion and comparison.

Refer to the following for specifying a constant.

When operand S1 is a float constant
| FeR Operand S1  Float constant ~ 0f0.11
oot lst  o1louTt Operand D1 Integer variable OUT1

Note that specified arrays (entire arrays) cannot be converted.
When operands S1 and D1 specify the entire array, an error will occur even if the specified
variables are the same type.

Datal Float array size= 5
FZR Result Integer array size= 5
The operand specification in the left diagram
resultsin an error.

Data_1 |51 [01] Result

Datal[0] Float array size= 5

FeR Result [N] Integer array size= 5
Data_1[0] |51 01| Resul{N] The operand specification in the left diagram

operates normally.

g

€ System Variables Indicating Execution Results

When the result of the execution is 0, #L_CalcZero turns ON.
If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed instruction will be stored in the system variables.
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Explanati

ons of Each Instruction

Program Example
F2R

]
i

2
(1

3
[

AN START

Start

il

|-MAIN END

Drata_A

F2R

01

Rezult

(1) When the positive transition ingtruction turns ON, the F2R instruction will be executed. When
the F2R instruction is executed, the result of the F2R conversion of Data A isstored in D1.
When using anormally open instruction, the F2R instruction is always executed as long

as the normally open instruction variable remains ON.

Program Example
F2RP

2
0|

Skart
‘ 1
I

Drata_A

51

FZRF

D1

Hesult\

(2) The F2RP and F2R instructions have different ways of detecting when to execute. In the
F2RP instruction, only the upward transition is detected and the F2RP instruction is exe-
cuted even when using a normally open instruction. Even if the normally open instruction
variable remains ON, the F2RP instruction is executed only once (for 1 scan).
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Explanations of Each Instruction

B R2I/R2IP (Real — Integer Conversion)

Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
R2I Rzl
(Redl—Integer Conversion - : Type Convert 3to7
level transition) < D
Ladder Instruction Name Ladder Symbol Feature Number of Steps
R2IP R2IP
(Red—Integer Converson - - Type Convert 3to7
positive transition) <1 D1

@ Operand Settings

The following shows the configurable conditions for Operands (S1, D1) in the R2I/R2IP

instructions.

The actual number of stepsin the R2I/R2IP instructions depends on the specified operands.
The following describes how to cal culate the number of steps.
Number of Stepsin Operand S1 + Number of Stepsin Operand D1 + 1 = Total Number of

Stepsin One Instruction

e.g. Calculate the number of stepsin the R2I/R2IP instructions
(For the number of stepsin an operand, refer to the operand settings in the next section.)

Rzl

Data_1[0] |51 01| Resul[M]

{Datal[0] =2 Steps} + { Conversion Result [N] = 3 Steps} + {1 Step} = 6 Steps

One last step isincluded in the instruction. Be sure to add that one step.
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operand (S1) in the R2I/R2IP

instructions.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Word Specify by words only o B
Address (Example: [PLC1]D0000)
Bit — —_ »;
Internal Specify by words only
Address Word (Example: [#INTER- — X
NAL]LS0000)
Bit — — x
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — X
Arrays and modifiers are not
specified — %
Specify integer variable o B
I nteger [constant]
(not includ- Specify integer variable
ing 1/0) [variable] B -
Specify integer variable
[constant/variable] — x
Variable .B/W [const_ant/varlabl €] _ .
Format Specify flodt vaiable
Float — X
[congtant]
Specify float variable [variable] — x
_ 1 19)
Redl Specify red variable [congtant] 2 [e)
Specify redl variable [variable] 3 @)
Timer .PT/.ET only — x
Counter .PV/.CV only — x
Date YR/ .MO/ .DAY only — X
Time .HR/ .MIN/ .SEC only — X
KP/ TR/ .TD/ .PA/ .BA/.ST
PID — X
only
Continued
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Explanations of Each Instruction

Number of

" - Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
I — — X
Q_ — — X
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
Address D_#xxx B/W [address] — X
Format F_ — — X
R_ — 1 O
T .PT/.ET only — X
C_ .PV/.CV only — X
N_ YR/ .MO/ .DAY only — X
J_ HR/ .MIN/ .SEC only — X
U KPP .TR/.TD/ .PA/ .BA/.ST o o
- only
Float +1.175494351e-38 to o y
+3.402823466e+38
Constant +2.2250738585072014e-308
Red to 1 @)
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operand (D1) in the R2I/R2IP

instructions.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Specify by words only
Address Word | (Example: [PLC1]D0000) ! o
Bit — —_ »;
Internal Specify by words only
Address Word (Example: [#INTER- 1 @)
NAL]LS0000)
Bit — — x
Symiol Word — 1 O
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — x
Arrays and modifiers are not 1 o
specified
Specify integer variable 5 o
I nteger Spedi [(_:onstant] 2D
* ify integer variable
(Notes 1) (variable] 3 @)
Specify integer variable
[constant/variable] — x
, .B/W [constant/variable]
Variable Arrays and modifiers are not
*(,F\loéfgl) specified — x
Output only Hoat Speci ?(/:;L(;a;\]{[]ariable o N
Specify float variable [variabl ] — x
Arrays and modifiers are not
. —_— X
Redl _ speC|_f|ed
Specify red variable [congtant] — x
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 [e)
Date YR/ .MO/ .DAY only 2 @)
Time HR/ .MIN/ .SEC only 2 @)
PID KP/ .TR/.TD/ .PA/ .BA/ .ST 5 o
only
Continued
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Explanations of Each Instruction

. Number of Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
| — — X
Q_ — 1 )
Modifiers are not specified 1 O
D_ D_sxxx B/W [constant] — x
Address D_#xx B/W [address — X
Format F_ — — X
R_ — — X
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 O
N_ YR/ .MO/ .DAY only 2 o)
J .HR/ .MIN/ .SEC only 2 @)
u_ KPP .TR/.TD/ .PA/ .BA/.ST 5 o
only
Float +1.175494351e-38 to o B
+3.402823466e+38
+2.2250738585072014e-308
Constant
Real to — X
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X
GP-Pro EX Reference Manual 30-517




Explanations of Each Instruction

€ Explanation of the R2I/R2IP Instructions

The R2I/R2IP instructions convert real variables to integer variables. Specify the real vari-
able or constant in S1 that you want to convert, and specify integer variable for the conver-
sion output in D1. You can specify only areal variable for input in S1 and an integer variable
for output in D1. Use the convert instruction when you want to use different variable typesin
acalculation or comparison.

Refer to the following for specifying a constant.

When operand S1 is a real constant
| R OperandS1  Real constant  0r0.11
o011 lst oilou Operand D1  Integer variable OUT1

Note that specified arrays (entire arrays) cannot be converted.

When operands S1 and D1 specify the entire array, an error will occur even if the specified
variables are the same type.

Datal Real array size= 5

Rzl Result Integer array size= 5

The operand specification in the left diagram
resultsin an error.

Data_1 |51 0] Result

Datal[Q] Red array size= 5

Rzl Result [N] Integer array size= 5
The operand specification in the left diagram
Drata_1[0] RezulM]

operates normally.

€ System Variables Indicating Execution Results

When the result of the execution is O, #L._CalcZero turns ON.
If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed instruction will be stored in the system variables.
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Explanations of Each Instruction

Program Example
R2I

iy

Al START

Start

i1l

2
m
3 -MaIN EWND

3]

Data A

Ral

01

Result

(1) When the positive transition instruction turns ON, the R2| instruction will be executed. When
the R2l ingtruction is executed, the result of the R2I conversion of Data A isstored in D1.
When using anormally open instruction, the R2I instruction is always executed aslong as

the normally open instruction variable remains ON.

Program Example
R2IP

Start
2 I
m

Data A

R2IF

51

D1

R esult\

(1) The R2IP and R2lI instructions have different ways of detecting when to execute. In the
R2IP instruction, only the upward transition is detected and the R2IP instruction is exe-
cuted even when using a normally open instruction. Even if the normally open instruction
variable remains ON, the R2IP instruction is executed only once (for 1 scan).
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Explanations of Each Instruction

B R2F/R2FP (Real — Float Conversion)

Symbols and Features

Ladder Instruction Name

Ladder Symbol Feature Number of Steps

R2F
(Real—>Foat Conversion -
level transition)

R2F
Type Convert 3to7

=1 o1
Ladder Instruction Name Ladder Symbol Feature Number of Steps
R2FP R2FP
(Real—>Foat Conversion - - Type Convert 3to7
positive transition) 51 o

@ Operand Settings

The following shows the configurable conditions for Operands (S1, D1) in the R2F/R2FP

instructions.

The actual number of stepsin the R2F/R2FP instructions depends on the specified operands.
The following describes how to cal culate the number of steps.
Number of Stepsin Operand S1 + Number of Stepsin Operand D1 + 1 = Total Number of

Stepsin One Instruction

e.g. Caculate the number of stepsin the R2F/R2FP instructions
(For the number of stepsin an operand, refer to the operand settings in the next section.)

RzF

Data 1[0] |51 D1| ResultM]

{Datal[0] =2 Steps} + { Conversion Result [N] = 3 Steps} + {1 Step} = 6 Steps

One last step isincluded in the instruction. Be sure to add that one step.
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operand (S1) in the R2F/R2FP

instructions.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Word Specify by words only o B
Address (Example: [PLC1]D0000)
Bit — —_ »;
Internal Specify by words only
Address Word (Example: [#INTER- — X
NAL]LS0000)
Bit — — x
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — X
Arrays and modifiers are not
specified — %
Specify integer variable o B
I nteger [constant]
(not includ- Specify integer variable
ing 1/0) [variable] B -
Specify integer variable
[constant/variable] — x
Variable .B/W [const_ant/varlabl €] _ .
Format Specify flodt vaiable
Float — X
[congtant]
Specify float variable [variable] — x
_ 1 19)
Redl Specify red variable [congtant] 2 [e)
Specify redl variable [variable] 3 @)
Timer .PT/.ET only — x
Counter .PV/.CV only — x
Date YR/ .MO/ .DAY only — X
Time .HR/ .MIN/ .SEC only — X
KP/ TR/ .TD/ .PA/ .BA/.ST
PID — X
only
Continued
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Explanations of Each Instruction

Number of

" - Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
I — — X
Q_ — — X
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
Address D_#xxx B/W [address] — X
Format F_ — — X
R_ — 1 O
T .PT/.ET only — X
C_ .PV/.CV only — X
N_ YR/ .MO/ .DAY only — X
J_ HR/ .MIN/ .SEC only — X
U KPP .TR/.TD/ .PA/ .BA/.ST o o
- only
Float +1.175494351e-38 to o y
+3.402823466e+38
Constant +2.2250738585072014e-308
Red to 1 @)
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operand (D1) in the R2F/R2FP

instructions.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Word Specify by words only o B
Address (Example: [PLC1]D0000)
Bit — —_ »;
Internal Specify by words only
Address Word (Example: [#INTER- — X
NAL]LS0000)
Symbol o — — g
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — x
Arrays and modifiers are not o N
specified
Specify integer variable o B
| nteger Spedit [(_:onstant] 2D
* ify integer variable
(Notes 1) [varisble] — x
Specify integer variable
[constant/variable] — x
Varizble .B/W [constant/variabl €]
Format Arraysand mo_d_lflers are not 1 o
*(Notes 1) .specmed :
Output only Hoat Specify float variable o
[congtant]
Specify float variable [variabl€] 3 @)
Arrays and modifiers are not
. —_— X
Redl _ speC|_f|ed
Specify red variable [congtant] — x
Specify red variable [variable] — X
Timer .PT/.ET only — X
Counter .PV/.CV only — X
Date YR/ .MO/ .DAY only — x
Time .HR/ .MIN/ .SEC only — X
KP/.TR/.TD/ .PA/ .BA/ .ST
PID — X
only
Continued
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Explanations of Each Instruction

Number of

" - Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
I — — X
Q_ — — X
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
Address D_#xxx B/W [address] — X
Format F_ — 1 @)
R_ — — x
T .PT/.ET only — x
C_ .PV/.CV only — X
N_ YR/ .MO/ .DAY only — X
J_ HR/ .MIN/ .SEC only — X
U KPP .TR/.TD/ .PA/ .BA/.ST o o
- only
Float +1.175494351e-38 to o y
+3.402823466e+38
12.2250738585072014e-308
Constant
Real to — x
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X
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Explanations of Each Instruction

€ Explanation of the R2F/R2FP Instructions
The R2F/R2FP instructions convert real variablesto float variables. Specify thereal variable
or constant in S1 that you want to convert, and specify float variable for the conversion out-
put in D1. You can specify only area variable for input in S1 and afloat variable for output
in D1. Use the convert instruction when you want to use different variable typesin a calcula-
tion or comparison.
Refer to the following for specifying a constant.

When operand S1 is a real constant
| ReF Operand S1  Real constant  0r0.11
o011 lst oilou Operand D1 Float variable  OUT1

Note that specified arrays (entire arrays) cannot be converted.
When operands S1 and D1 specify the entire array, an error will occur even if the specified
variables are the same type.

Datal Real array size= 5
R2F Result Float array size= 5
The operand specification in the left diagram
Data_1 |51 01| Result resultsin an error.

Datal[Q] Red array size= 5
RzF Result [N] Float array size= 5
The operand specification in the left diagram
operates normally.

Data_1[0] |51 01| Result[M]

€ System Variables Indicating Execution Results

When the result of the execution is 0, #L_CalcZero turns ON.
If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of the
last processed instruction will be stored in the system variables.
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Explanations of Each Instruction

Program Example
R2F

jry

AN START
@

Start R2F

2|l

m Data_A |51 01| Result

3 -MAIN END
)

(1) When the positive transition ingtruction turns ON, the R2F instruction will be executed. When
the R2F instruction is executed, the result of the R2F conversion of Data A isstored in D1.
When using anormally open instruction, the R2F instruction is always executed as long
as the normally open instruction variable remains ON.

Program Example
R2FP

Start R2FP
2 I
1 Data_& |51 D1} Result

(2) The R2FP and R2F instructions have different ways of detecting when to execute. In the
R2FP instruction, only the upward transition is detected and the R2FP instruction is exe-
cuted even when using a normally open instruction. Even if the normally open instruction
variable remains ON, the R2FP instruction is executed only once (for 1 scan).
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Explanations of Each Instruction

B H2S/H2SP (Time to Seconds)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
H2S H23
(Time—Seconds Converson - - Type Convert 3to5
level transition) o1 o
Ladder Instruction Name Ladder Symbol Feature Number of Steps
H2SP Hz2 5P
(Time—Seconds Converson - - Type Convert 3to5
positive transition) 51 D

@ Operand Settings
The following shows the configurable conditions for Operands (S1, D1) in the H2S/H2SP
instructions.
The actual number of steps in the H2S/H2SP instructions depends on the specified operands.
The following describes how to cal culate the number of steps.
Number of Stepsin Operand S1 + Number of Stepsin Operand D1 + 1 = Total Number of
Stepsin One Instruction

e.g. Calculate the number of stepsin the H2S/H2SP instructions
(For the number of stepsin an operand, refer to the operand settings in the next section.)

HZ5

CurrentTime |51 1) Tatal[0]

{Elapsed Time = 1 Step} +{ Total Seconds[0] = 2 Steps} + {1 Step} = 4 Steps

One last step isincluded in the instruction. Be sure to add that one step.
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operand (S1) in the H2S/H2SP

instructions.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Word Specify by words only o B
Address (Example: [PLC1]D0000)
Bit — —_ »;
Internal Specify by words only
Address Word (Example: [#INTER- — X
NAL]LS0000)
Bit — — x
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — X
Arrays and modifiers are not
specified — %
Specify integer variable o B
I nteger [constant]
(not includ- Specify integer variable
ing 1/0) [variable] B -
Specify integer variable
[constant/variable] — x
Variable .B/W [const_ant/varlabl €] _ .
Format Specify float variable
Float — X
[congtant]
Specify float variable [variable] — x
—_— —_— X
Redl Specify red variable [congtant] — x
Specify redl variable [variable] — X
Timer .PT/.ET only — x
Counter .PV/.CV only — x
Date YR/ .MO/ .DAY only — X
Time Other than .HR/.MIN / .SEC 1 O
KP/ TR/ .TD/ .PA/ .BA/.ST
PID — X
only
Continued
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Explanations of Each Instruction

Number of

" - Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
I — — X
Q_ — — X
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
Address D_#xxx B/W [address] — X
Format F_ — — X
R_ — — x
T .PT/.ET only — X
C_ .PV/.CV only — x
N_ YR/ .MO/ .DAY only — X
J_ Other than .HR/.MIN / .SEC 1 O
U KPP .TR/.TD/ .PA/ .BA/.ST o y
- only
Float +1.175494351e-38 to o y
+3.402823466e+38
+2.2250738585072014e-308
Constant
Real to — x
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operand (D1) in the H2S/H2SP

instructions.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Specify by words only
Address Word | (Example: [PLC1]D0000) ! o
Bit — —_ »;
Internal Specify by words only
Address Word (Example: [#INTER- 1 @)
NAL]LS0000)
Bit — — x
Symiol Word — 1 O
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — x
Arrays and modifiers are not 1 o
specified
Specify integer variable 5 o
I nteger Spedi [(_:onstant] 2D
* ify integer variable
(Notes 1) (variable] 3 @)
Specify integer variable
[constant/variable] — x
, .B/W [constant/variable]
Variable Arrays and modifiers are not
*(,F\loéfgl) specified — x
Output only Hoat Speci ?(/:;L(;a;\]{[]ariable o N
Specify float variable [variabl ] — x
Arrays and modifiers are not
. —_— X
Redl _ speC|_f|ed
Specify red variable [congtant] — x
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 [e)
Date YR/ .MO/ .DAY only 2 @)
Time HR/ .MIN/ .SEC only 2 @)
PID KP TR/ .TD/ .PA/ BA/ .ST 5 o
only
Continued
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Explanations of Each Instruction

Number of

" - Possible: O
Name Type Condition Stgg:;;ntge e
X_ — — X
Y_ — — X
M_ — — X
| — — x
Q_ — 1 @)
Modifiers are not specified 1 O
D_ D_sxxx B/W [constant] — x
Address D_#xx B/W [address] — X
Format F_ — — X
R_ — — x
T .PT/.ET only 2 @)
C_ .PV/.CV only 2 o)
N_ YR/ MO/ .DAY only 2 e
J HR/ .MIN/ .SEC only 2 [e)
u_ KP . TR/.TD/ .PA/ .BA/.ST 5 o
only
Float +1.175494351e-38 to o y
+3.402823466e+38
+2.2250738585072014e-308
Constant
Real to — x
+1.7976931348623158e+308
Integer —2147483648 to 2147433647 — x

€ Explanation of the H2S/H2SP Instructions
The H2S/H2SP instructions convert seconds in time variables to integer variables. Specify
the time variable in S1 that you want to convert, and specify integer variable for the conver-
sion output in D1. You can specify only atime variablefor input in S1 and an integer variable
for output in S2. Time variables cannot be configured in arrays. 0:30 will be converted to
1800 seconds and 14:00 will be converted to 50400 seconds.

€ System Variables Indicating Execution Results

When the result of the execution is 0, #L_CalcZero turns ON.
If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of
the last processed instruction will be stored in the system variables.
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Explanations of Each Instruction

Program Example
H2S

;
]

2
(1

3
7]

—MAIN START

Start

i

[—-MAIN END

[rata_&

H25

D1] Result

(1) When the positive transition instruction turns ON, the H2S instruction will be executed.
When the H2S instruction is executed, the result of the H2S conversion of Data A is
stored in D1.
When using a normally open instruction, the H2S instruction is always executed as long

as the normally open instruction variable remains ON.

Pro

gram Example

H2sP

2
(1

‘ Start
1
I

Data_g

51

HZ5F

R esult\

D1

(1) The H2SP and H2S instructions have different ways of detecting when to execute. In the
H2SP, only the upward transition is detected and the H2SP instruction is executed even
when using anormally open instruction. Even if the normally open instruction variable
remains ON, the H2SP instruction is executed only once (for 1 scan).
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Explanations of Each Instruction

B S2H/S2HP (Seconds to Time)
Symbols and Features

Ladder Instruction Name Ladder Symbol Feature Number of Steps
S2H =2H
(Seconds—Time Converson - - Type Convert 3to5
level transition) 51 D
Ladder Instruction Name Ladder Symbol Feature Number of Steps
S2HP S2HP
(Seconds—Time Converson - - Type Convert 3to5
positive transition) <1 D1

@ Operand Settings
The following shows the configurable conditions for Operands (S1, D1) in the S2H/ S2HP
instructions.
The actual number of steps in the S2H/S2HP instructions depends on the specified operands.
The following describes how to cal culate the number of steps.
Number of Stepsin Operand S1 + Number of Stepsin Operand D1 + 1 = Total Number of
Stepsin One Instruction

e.g. Calculate the number of stepsin the S2H/S2HP instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

52H

Tatalld] (51 1] CurrentTime

{Elapsed Time = 1 Step} +{ Total Seconds[0] = 2 Steps} + {1 Step} = 4 Steps

One last step isincluded in the instruction. Be sure to add that one step.
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Explanations of Each Instruction

@ Operand Settings
The following table lists the configurable conditions for Operand (S1) in the S2H/ S2HP

instructions.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Specify by words only
Address Word | (Example: [PLC1]D0000) ! o
Bit — —_ »;
Internal Specify by words only
Address Word (Example: [#INTER- 1 @)
NAL]LS0000)
Bit — — x
Symiol Word — 1 O
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — x
Arrays and modifiers are not 1 o
specified
Specify integer variable 5 o
I nteger Spedi [(_:onstant] 2D
* ify integer variable
(Notes 1) (variable] 3 @)
Specify integer variable
[constant/variable] — x
, .B/W [constant/variable]
Variable Arrays and modifiers are not
*(,F\loéfgl) specified — x
Output only Hoat Speci ?(/:;L(;a;\]{[]ariable o N
Specify float variable [variabl ] — x
Arrays and modifiers are not
. —_— X
Redl _ speC|_f|ed
Specify red variable [congtant] — x
Specify red variable [variable] — X
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 [e)
Date YR/ .MO/ .DAY only 2 @)
Time HR/ .MIN/ .SEC only 2 @)
PID KP/ .TR/.TD/ .PA/ .BA/ .ST 5 o
only
Continued
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Explanations of Each Instruction

. Number of Possible: O
Name Type Condition Stgg:;gntge e
X_ — — X
Y_ — — X
M_ — — X
| — — X
Q_ — 1 )
Modifiers are not specified 1 O
D_ D_sxxx B/W [constant] — x
Address D_#xx B/W [address — X
Format F_ — — X
R_ — — X
T .PT/.ET only 2 [e)
C_ .PV/.CV only 2 O
N_ YR/ .MO/ .DAY only 2 o)
J .HR/ .MIN/ .SEC only 2 @)
u_ KPP .TR/.TD/ .PA/ .BA/.ST 5 o
only
Float +1.175494351e-38 to o B
+3.402823466e+38
+2.2250738585072014e-308
Constant
Real to — X
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X
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@ Operand Settings
The following table lists the configurable conditions for Operand (D1) in the S2H/ S2HP

instructions.
o ey o Possible: O
Name Type Condition Stoegzrlgntge i
External Bit — — X
Device Word Specify by words only o B
Address (Example: [PLC1]D0000)
Bit — —_ »;
Internal Specify by words only
Address Word (Example: [#INTER- — X
NAL]LS0000)
Bit — — x
Symbol Word — — X
Specify abit — x
Bit Specify bit array ([constant]) — x
Specify bit array ([variable]) — X
Arrays and modifiers are not
specified — %
Specify integer variable o B
I nteger [constant]
(not includ- Specify integer variable
ing 1/0) [variable] B -
Specify integer variable
[constant/variable] — x
Variable .B/W [const_ant/varlabl €] _ .
Format Specify float variable
Float — X
[congtant]
Specify float variable [variable] — x
—_— —_— X
Redl Specify red variable [congtant] — x
Specify redl variable [variable] — X
Timer .PT/.ET only — x
Counter .PV/.CV only — x
Date YR/ .MO/ .DAY only — X
Time Other than .HR/.MIN / .SEC 1 O
KP/ TR/ .TD/ .PA/ .BA/.ST
PID — X
only
Continued
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Number of

" - Possible: O
Name Type Condition Stgg:;;ntge e
X_ — — X
Y_ — — X
M_ — — x
I — — X
Q_ — — X
Modifiers are not specified — x
D_ D_sxxx B/W [constant] — x
Address D_#xx B/W [address] — X
Format F_ — — X
R_ — — x
T .PT/.ET only — x
C_ .PV/.CV only — x
N_ YR/ .MO/ .DAY only — X
J_ Other than .HR/.MIN / .SEC 1 O
U KP .TR/.TD/ .PA/ .BA/.ST o y
- only
Float +1.175494351e-38 to o y
+3.402823466e+38
+2.2250738585072014e-308
Constant
Real to — x
+1.7976931348623158e+308
Integer —2147483648 to 2147483647 — X

€ Explanation of the S2H/S2HP Instructions
The S2H/S2HP instructions convert integer variables to seconds in time variables. Specify
theinteger variable in S1 that you want to convert, and specify time variable for the conver-
sion output in D1. You can specify only an integer variablefor input in S1 and atime variable
for output in D1. Time variables cannot be configured in arrays. 0:30 will be converted to
1800 seconds. 14:00 will be converted to 50400 seconds.

€ System Variables Indicating Execution Results

When the result of the execution is 0, #L_CalcZero turns ON.
If the execution resultsin an error, #L_CalcErrCode stores the error code.

(Notes)

When checking the execution result with system variables, check the result after the instruc-
tion has been executed.

Note that when checking the state after multiple instructions have been executed, the result of
the last processed instruction will be stored in the system variables.
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Program Example
S2H

jry

AN START
@

Start S2H

2|l

m Data_A |51 01| Result

3 -MAIN END
(7]

(1) When the positive transition instruction turns ON, the S2H instruction will be executed.
When the S2H instruction is executed, the result of the S2H conversion of Data A is
stored in D1.

When using normally open instruction, the S2H instruction is always executed as long as
the normally open instruction variable remains ON.

Program Example
S2HP

Skart S2HP
2 I
M Data_& |51 D7) Result

(1) The S2HP and S2H instructions have different ways of detecting when to execute. In the
S2HP instruction, only the upward transition is detected and the S2HP instruction is exe-
cuted even when using a normally open instruction. Even if the normally open instruction
variable remains ON, the S2HP instruction is executed only once (for 1 scan).
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