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Instructions

This chapter describes GP-Pro EX logic instructions. Instructions that can be used in logic
programs are described in detail.

31.1
31.2
31.3
31.4
315
31.6
31.7
31.8
31.9
31.10
3111
31.12
31.13
31.14
31.15
31.16
31.17
31.18
31.19
31.20
31.21
31.22
31.23
31.24

INSEFUCTIONS ...ttt e e e e e e e e e e s eneben e 31-2
INStruCtion NOtAtION LiSt.......ccveieiiiiiiiiiiiiiieee e 31-7
About Addresses You can Set up as Operands..........ccceeevevevveeeeivvvninnnnnnn, 31-36
Number of Steps Per INStrUCLION ...........oooiiiiiiiiie e 31-42
Bit INSEIUCTIONS....ciiiiiee e e e e eer e e e e eeeas 31-43
PUISE INSTIUCTION. ....cciiiii e e 31-57
Program CONIOL........oiie i a e e 31-62
TIMEE INSLIUCTION ...ttt e e e e e e e s eee e 31-85
COoUNLEE INSTIUCTION ....eeiiiieee ettt eaeeeeas 31-98
RIW INSIFUCHIONS ...t e e e 31-105
Operation (AfthMEIC) .......eeviiiiiiii e 31-113
(@ 01T = La[0] o I T 1 01=) IR 31-163
Operation (LOGICAI). ... uuuiiiaaaeeei ittt 31-173
OPEratioN (MOVE) .....ciiiiiiiiiiie ittt 31-201
Calculation Instruction (Shift INStruction).............cciciiiiiiiiie e, 31-231
Operation (Rotation INSrUCHION) ........eeeiiiiieiiiiiiiiie e 31-269
Function Instruction (Calculation)............ccveeiiiiiiiiee i 31-309
Function Instruction (Trigonometric FUNCLIoN)...........ccocvvvviiviiiiiiiiiieeeeenn. 31-353
Compare Instruction (ArithMetic) ........oooeeiiiiiiiiiiiiiie e 31-403
COMPATE (THME) ..eeieee ettt ettt e s s be e e e e aenees 31-433
COMPATe (DALE) ...evvvvrrriiiiiiiiiie i e e e e e e e e e s e s e e e e e e e e e e e aaeaereraeaae 31-457
CONVEIE (DALA). .. eeteeeeeeieeeee ittt ettt e e e et e e e e e e e e e s e eeeeeeeeas 31-481
(070 01V ¢ A Y] o TP P TR PPPPP 31-521
[/O Driver INSIUCTIONS .......veiiiiiiieeei ittt e e e e e e e 31-575



Instructions

31.1 Instructions

The following table provides alist of instructions available for the logic program. Models
that support logic can use al of these instructions. The instructions are divided into the
following nine categories: (1) Basic, (2) Timer, (3) Counter, (4) Read/Write, (5) Operation,

(6) Function, (7) Comparison, (8) Conversion, (9) 1/0O Driver Instructions.

Category Instruction Name Instruction
Basic Bit Basics Normally Open NO
Instructions Normally Closed NC
Out ouT
Negative Out OUTN
Set SET
Reset RST
Pulse Basic Positive Transition PT
Negative Transition NT
Program Control Jump JMP
Jump to Subroutine JSR
Return RET
Repeat Processing FOR
NEXT
Inverse INV
Exit EXIT
Power Bar Control PBC
Power Bar Reset PBR
Logic Wait LWA
Timer On Delay Timer TON
Instructions Off Delay Timer TOF
Pulse Timer TP
Accumulate On Delay Timer TONA
Accumulate Off Delay Timer TOFA
Counter Up Counter CTuU
Instructions Down Counter CTD
Up/Down Counter CTUD
R/W Instructions | Time Read/Write Read Time JRD
Set Time JSET
Date Read/Write Read Date NRD
Set Date NSET
Continued
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Instructions

Category Instruction Name Instruction
Operation Operation Arithmetic Operation Add ADD
Instructions Instructions Subtract SUB
Multiplication MUL
Division DIV
Modulation MOD
Increment INC
Decrement DEC
Time Operation Time Addition JADD
Time Subtraction JSUB
Logical Operation | Logical AND AND
Logical OR OR
Logical XOR XOR
Logical NOT NOT
Transfer Transfer (Copy) MOV
Block Transfer (Block Copy) BLMV
Full Move (Multiple Copy) FLMV
Exchange XCH
Shift Shift Left SHL
Shift Right SHR
Arithmetic Shift Left SAL
Arithmetic Shift Right SAR
Rotation Rotate L eft ROL
Rotate Right ROR
Rotate Left with Carry Over RCL
Rotate Right with Carry Over RCR
Continued
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Category Instruction Name Instruction
Function Calculation Sum SUM
Instructions Functions Average AVE
Square Root SORT
Bit Count BCNT
PID Operation PID
Trigonometric Sine SIN
Function Cosine COS
Tangent TAN
Arc Sine ASIN
Arc Cosine ACOS
Arc Tangent ATAN
Cotangent COoT
Other Function Exponent EXP
Logarithm LN
Log Base 10 LG10
Compare Arithmetic Compare | Comparison(=) EQ
Instructions Comparison(>) GT
Comparison(<) LT
Comparison(>=) GE
Comparison(<=) LE
Comparison() NE
Time Compare Time Compare(=) JEQ
Time Compare(>) JGT
Time Compare(<) JT
Time Compare(>=) JGE
Time Compare(<=) JLE
Time Compare() INE
Date Compare Date Compare(=) NEQ
Date Compare(>) NGT
Date Compare(<) NLT
Date Compare(>=) NGE
Date Compare(<=) NLE
Date Compare() NNE
Continued
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Category Instruction Name Instruction
Convert Numeric Vaue BCD Convert BCD
Instructions BIN Convert BIN
Encoder ENCO
Decode DECO
Convert to Radian RAD
Convert Degree DEG
Scale SCL
Type Integer to Float Conversion I12F
Integer to Real Conversion I2R
Float to Integer Conversion F2l
Float to Real Conversion F2R
Real to Integer Conversion R2I
Real to Float Conversion R2F
Convert to Seconds H2S
Convert Seconds to Time S2H
Continued
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Category Instruction Name Instruction
I/O Driver CAN SDO Read SDOR
Instructions SDO Write SDOW
Master Diagnostics DGMT
Slave Diagnostics DGSL
STD Change Pulse Output Parameter PLSX
Instruction
Change Accel eration/Decel eration PLSY
Pulse Output Parameter Instruction
Read Pulse Output Parameter PLSG
Instruction
Start Pulse Output Instruction PLS
Stop Pulse Output Instruction PLSQ
Change PWM Output Parameter PWMX
Instruction
Read PWM Output Parameter PWMG
Instruction
Start PWM Output Instruction PWM
Stop PWM Output Instruction PWMQ
Change High Speed Counter HSCX
Parameter Instruction
Change High Speed Counter HSCG
Parameter Instruction
Start High Speed Counter Instruction | HSC
Stop High Speed Counter Instruction | HSCQ
Confirm Pulse Catch Input Instruction | PCH
Clear Pulse Catch Input Instruction PCHQ
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Instruction Notation List

31.2

Instruction Notation List

Thislist shows the categorized instruction names and symbols.

IMPORTANT (I The number of steps in each instruction depends on the data format of operands
and whether a modifier is used.

« For details about the number of steps, refer to the section that describes each

instruction.
31.2.1 Basic Instructions
Instructi Pro EX Number of Numb f
Category ’\TS ruction Instruction |Steps in Oum erdo Ladder Symbol
ame Notation Instruction perands
Bit Basic |Normally NO lto5steps |1
Open 1k
Normally NC lto5steps |1
Closed s
Output ouT 1to5steps |1
. O
I= Negative OUTN lto5steps |1 _—
S Output (L)
172}
£ Set SET 1to5steps |1 .
© 'HS\."
B
Reset RST ltoS5steps |1 e
Pulse Basic|Positive PT 2to5steps |1
Transition 1TF
Negative NT 2to5steps |1
Transition 1k
Continued
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Instruction Notation List

Instruction Pro EX Number of Number of
Category Instruction |Steps in Ladder Symbol
Name . . Operands
Notation Instruction
Program  |Jump JMP 2 steps .
Control » LABEL-0O1
Positive JMPP 2t05 steps .
Transition 27| LABEL-001
Jump
Jump to JSR 2 steps
Subroutine sUB-01
Positive JSRP 2 steps e "
Transition -2 suB-01
Jump to
Subroutine
Return RET 1 steps
RET
. |Program |Repeat FOR 2todsteps |1 FOR
& |Control Process
S 151
J2 NEXT 1 steps
% NEXT |
@ Inverse INV 1 steps
Exit EXIT 1 steps
—| EXIT |
Power Bar PBC 3 steps 2 "~ PEC
Control |
51 o1
PBR 2 steps 1 BER
21
Logic Wait  [LWA 2 steps 1 M Lrn
Instruction ||
|51
(Note)

To use 1 step, the number of steps must be fewer than the clear bit variables (M address) +
1536. If morethan 1536 bit variables are created with clear bit variable settings, there will be

2 steps.

Please configure retentive/volatile settings in the Retentive Settings dialog box.
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|

31.2.2 Timer Instructions

Instruction Pro EX Number of Number of
Category Instruction Steps in Ladder Symbol
Name . . Operands
Notation Instruction
Timer On Delay TON 2 steps 1 T Ton ]
Instructions Timer e
FT ET
Off Delay TOF 2 steps 1 M Tor
Timer i imsr 0
FT ET
Pulse Timer TP 2 steps 1 ™
tms) 0
PT ET
Accumulate TONA 2 steps 1 e
On Delay Lo imsd @
Timer R
\FT ET
Accumulate TOFA 2 steps 1 ora |
Off Delay i tmsd 0
Timer R
PT ET
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31.2.3 Counter Instructions
Instruction Pro EX Number of | Number Determinati
Category Name Instruction | Steps in of on of Inout Ladder Symbol
Notation Instruction | Operands P
Up CTU 2 steps 1 Leve 10
Counter o
R
P Y
CTUP 2 steps 1 POSltI.V.e ST
Transition ol
R
Py O
Down CTD 2 steps 1 Leve oD
Counter ol
o R
S Pv GV
% |
g CTDP 2 steps 1 Postlyg oTDP
- Transition o
5 R
8 PV CV
Up/Down | CTUD 2 steps 1 Leve C b
Counter .
P e
R a]p]
Py oW
CTUDP | 2steps 1 Posutlyfe =TUDP
Transition o
Up au
R QD
P oW
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31.2.4 R/W Instructions
Instruction Pro EX Number of | Number Determination
Category Name Instruction | Steps in of of Inout Ladder Symbol
Notation Instruction | Operands P
Time JRD 6 steps 1 Leve IRD
Read l
o1
JRDP 6 steps 1 Positiyg JRDP
Transition
o1
TimeSet | JSET 3 steps 2 Level JSET
=1 1
n T,
5 o JSETP 3 steps 2 POSltI.V.e T IsETP |
S | £ Transition
E % 1 o1
2 | ¢ |DateRead | NRD Ssteps |1 Level N
= (]
£ B
= D1
m .-y
NRDP 5 steps 1 Posm.vfa NEDP
Transition |
D1
DateSet | NSET 3 steps 2 Level GET
31 D1
NSETP | 3 steps 2 Positiyg SETD
Transition |
151 D1
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31.2.5 Operation Instructions
Instruction Pro EX Number of Determination
Category Instruction | Steps in Operands Ladder Symbol
Name . . of Input
Notation Instruction
Add ADD |4to13 3 Level D
steps .
5 1 DI
g
o =2
@)
(& T
E ADDP 4t013 3 'FFOSU'V? e |
£ steps ransition
'j—: s1 D1
52
SUB 41013 3 Level i
steps
2
S =1 1
S | o - -
E1E| £
= | £ o L
5 = 3 SUBP 4t013 3 Posutlyfe SiEs
g | < steps Transition _
(o]
o
8 51 o1
152
MUL 4t013 3 Level YL
steps _
21 D1
[
i<
*g 52
=3 —
= MULP 41013 3 Posutly_e ULP
; steps Transition |
21 D1
52
Continued
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Instruction Notation List

Instruction Pro EX Number of Determination
Category Instruction | Steps in Operands Ladder Symbol
Name . ) of Input
Notation Instruction
DIV 41013 3 Level oIV
steps |
51 )
5 32
o
S it I
2 DIVP 41013 3 Postwg —
steps Transition | B
51 1
32
MOD 41013 3 Level 0D
steps .
51 1
2
S = 82
S o 3
@ g g MODP 41013 3 POS|tI.V.e ODP
= | £ steps Transition .
(@] =
g | < 51 )
o}
5 52
INC 2to4 1 Level e
steps
% D1
g INCP 2to4 1 POS|tI.V.e BTN
- steps Transition
)
DEC 2to4 1 Level " DEC ]
steps
% D1
g DECP 2to4 1 Positive DECP |
] steps Transition
)
Continued
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31.2.6 Time Instructions
Instruction Pro EX Number of Determination
Category Instruction | Steps in Operands Ladder Symbol
Name . . of Input
Notation Instruction
JADD 4 steps 3 Level
JADD
=1 B
c
i)
= $2
©
< JADDP [4seps |3 Positive —
= .. JADDE
£ Transition
U) l_
_5 st M
°
2
7 o =2
£ | €
- JSUB 4 steps 3 Level
5 |F P JSUB
®
B
o .5 =1 B
g 52
5 .-, .
A JSUBP |4 steps 3 Positive ——
o . JSUBP
= Transition |
= 31 DI
=
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31.2.7 Logical Instructions

Instruction Pro EX Number of Determination
Category Instruction | Steps in Operands Ladder Symbol
Name . ) of Input
Notation Instruction
AND 4to0 13 3 Level W
steps . .
51 1
2
< 32
8 [ANDP [4t013 |3 Positive —
D .. ARNDP
o steps Transition
31 01
52
OR 41013 3 Level oR
steps
51 1
o
o 32
0 3 —_
8 @ ORP 4to013 3 POS|tI.V.e W
g — steps Transition
=
VC; S 31 01
- D
c o]
o |4 52
g
XOR 41013 3 Level EE—
o
'e) steps XOR
31 01
S
O 52
>
g XORP  [4t013 |3 Positive
O " HORP
5 steps Transition |
31 01
52
NOT 3to9 2 Leve OT
5 steps L
= 31 BY
© —
L NOTP 3t09 2 Positive =
= T i MOTP
9 steps ransition i L
31 01
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31.2.8 Transfer Instructions
Instruction Pro EX Number of Determination
Category Instruction | Steps in Operands Ladder Symbol
Name . . of Input
Notation Instruction
MOV :;to 9 2 Level o]
g eps | L
@ 51 o1
% MOVP 3t09 2 POSItI.V'e ove |
s steps Transition i 8
51 D1
BLMV g;;o 3 Level Y,
§ _ L
8 =1 1
X
Q
° 32
L
g BLMVP 6to 10 3 POSItI.V'e W
s steps Transition n |
S 51 D
o
m
5]
g 5 FLMV 41010 3 Level E |
c | B N steps — L
c | & g
O |+ &} 51 D1
IS @
o] = S2
= FLMVP |4to10 3 Postlyg ED
3 steps Transition B
= s1 DI
=
LL
52
XCH 3to7 2 Level on ]
steps _ -
1
(O]
o)) bz
<
L% XCHP 3to7 2 Postl_\/g BER
steps Transition B |
1
D2
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31.2.9 Shift Instructions
Instruction Pro EX Number of Determination
Category Instruction | Steps in Operands Ladder Symbol
Name . ) of Input
Notation Instruction
SHL 4t0 10 3 Level =
steps _ |
=1 A
% 52
—
.5 SHLP 4t0 10 3 Postlyg S|
steps Transition L
51 o1
g2
SHR 4t0 10 3 Level R
steps
0
5 51 D
§ _
B | = S S0
E|E @
c | & £ SHRP  [4t010 |3 Positive -
2 5 » SHRP
= steps Transition B
o]
8- =1 D1
|52
SAL 4t010 3 Level Sl
steps ] [
5 s1 D
—
"ﬁ: 50
2 |[SALP  [4to10 |3 Positive s
E steps Transition B
=z 51 D
22
Continued
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|

Instruction Pro EX Number of Determination
Category Instruction | Steps in Operands Ladder Symbol
Name . . of Input
Notation Instruction
SAR 4t010 3 Level ST
steps |
0 =
5 S 51 DI
= T
= = 52
J % 7
—_— o ., .
.5 = SARP 41010 3 Postlyg D
& = steps Transition
o} = 1 B
o =
o) Z 51 )
|52
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31.2.10 Rotation Instructions

Instruction Pro EX Number of Determination
Category Instruction | Steps in Operands Ladder Symbol
Name . . of Input
Notation Instruction
Rotate ROL 4t010 3 Level
ROL
Left steps | [
=1 o1
52
ROLP 41010 3 Postlyg =P
steps Transition | [
51 o1
52
Rotate ROR 4t010 3 Level
. ROR
Right steps |
n
5 51 o1
g
7165 52
£ |8 —
.5 j RORP 41010 3 Postlyg M Eorp
B steps Transition | |
o
o
o) 51 o1
152
Rotate RCL 4t010 3 Level —
. RCL
Left with steps | [
Carry 1 D
Over
52
RCLP 4t010 3 Posﬂy_e =P
steps Transition L
51 o1
52
Continued
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Instruction Pro EX Number of Determination
Category Instruction | Steps in Operands Ladder Symbol
Name ) . of Input
Notation Instruction
Rotate RCR 4t010 3 Level —
Rightwith steps |
%)
S Carry s D
§ Over
7 5 32
£ |8
c | B RCRP 41010 3 Positive ——
o |z " RCRP
& steps Transition |
o}
o
5 51 )
32
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31.2.11 Function Instructions

Instruction Pro EX Number of Determination
Category uct Instruction | Steps in Operands inati Ladder Symbol
Name . ) of Input
Notation Instruction
Sum SUM 4to0 10 3 Level UM
steps
)
SUMP 4to0 10 3 POS|tI.V.e W
steps Transition
B
Average |AVE 4t0 10 3 Level e
steps
)
2 c AVEP 41010 3 Positive ]
2|2 9 AVEP
=B steps Transition
S | B
S35 D1
R
T | O
Square SORT 3to7 2 Level W
Root steps
B
SQRTP 3to7 2 POSItI.V.e W
steps Transition
B
Bit BCNT 3t09 2 Level W
Counter steps
B
BCNTP 3to9 2 POSItI.V.e W
steps Transition
B
Continued
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|

Pro EX Number of

Category Instruction Instruction | Steps in Operands Determination Ladder Symbol

Name . ) of Input

Notation Instruction

% PID PID 10to18 |5 Level
5|2 PID
2 | S steps
g8 1 i
S |5 S1 D1
2 |
E [
s |E 8
g8
T | O 53
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|

31.2.12 Trigonometric Instructions

Instruction Pro EX Number of Determination
Category Instruction | Steps in Operands Ladder Symbol
Name . . of Input
Notation Instruction
Sine SIN 3to7 2 Level =
steps i
51 01
SINP 3to7 2 Postlyg e |
steps Transition i
=1 A
Cosine COSs 3to7 2 Level o5 |
steps i
=1 A
2 —
0 —_—
2 _% COSP 3to7 2 Postlyg cooP
= | 8 steps Transition i
S 5
= L
vcs o =1 A
S *aES Tangent TAN 3to7 2 Level =
B | g steps g
L% §’ 51 D1
(= —
TANP 3to7 2 Positive D
steps Transition B
=1 A
Arc Sine ASIN 3to7 2 Level T
steps i
=1 A
ASINP 3to7 2 Postlyg o
steps Transition i
=1 A
Continued
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Instruction Pro EX Number of Determination
Category Instruction | Stepsin Operands Ladder Symbol
Name ) ) of Input
Notation Instruction
Arc Cosine | ACOS 3to7 2 Level T oo |
steps .
31 01
ACOSP 3to7 2 POSltI.V.e W
steps Transition |
31 01
2
%) I
2 S Arc ATAN 3to7 2 Level ATAN
§ § Tangent steps i
515 1 D1
2|2
% "CIE_'J ATANP 3to7 2 POSltI.V.e W
g | 8 steps Transition i
5| &
T IE 31 01
Cotangent | COT 3to7 2 Level o7
steps i
31 01
COTP 3to7 2 POSltI.V.e W
steps Transition i
31 01
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|

31.2.13 Other Functions

Instruction Pro EX Number of Determination
Category Instruction | Steps in Operands Ladder Chart
Name . . of Input
Notation Instruction
EXP 3to7 2 Leve -
steps
= ep i L
*g‘ 51 o1
& [ExPP  [3t07 |2 Positive —
0| steps Transition | |
=1 o1
" il
@ _§ LN 3to7 2 Leve W
= 3] steps
815 £ i i
515 £ 51 D1
£ |3 = —
- | 8 o LNP 3to7 2 Positive
5 | g o} » LMP
8 |3 — steps Transition i |
> %3 51 D1
LG10 3to7 2 Level W
S steps |
% 51 1
m .,
2 LG10P 3to7 2 Posm.vg e |
A steps Transition |
51 1
GP-Pro EX Reference Manual 31-25




Instruction Notation List

31.2.14 Arithmetic Compare

Instruction Pro EX Number of Determination
Category Instruction | Steps in Operands Ladder Symbol
Name . . of Input
Notation Instruction
m EQ 3t09 2 Level ——
Ny EC
c steps 4 o E
3
5 31
o
g
8 52
~ GT 3to9 2 Leve
2 steps GT
c | -
3 (3
S 51
o
g
8 32
7 LT 3t09 2 Level —
N steps LT
c - -
8 N Ly
Slg| B
g 2| &
S § 8 52
2138 —~ JcE 3109 |2 Level —
o | B A
s |E| ¢ steps - 09
£E|E 2 51
O | < g
g 52
O
m LE 3t09 2 Level
X steps -
p - ®=2) =
8 51
5}
£
5 32
O
~ NE 3t09 2 Level
A steps HE
= ep 4w
8 31
@
£
S 52
O
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31.2.15 Time Compare

Instruction Pro EX Number of Determination
Category Nam(l: ! Instruction | Steps in Operands of In tl ! Ladder Symbol
Notation Instruction pu
Time JEQ 3 steps 2 Level T
Compare 41 o L
=) S1
52
Time JGT 3 steps 2 Level a7
Compare o)
>) o
52
Time JT 3 steps 2 Level 3
Compare 1w L
0 <
51,7 s
8|8
c | & 52
g | §
o | Q [Time JGE 3steps |2 Level e
8 | E | compare oo
§ 1" |9 51
O
32
Time JLE 3 steps 2 Level = |
Compare 1 w«ws L
(<9) o1
32
Time INE 3 steps 2 Level e
Compare )
(<>) o1
32
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31.2.16 Date Compare

Instruction Pro EX Number of Determination
Category Nam:; ! Instruction | Steps in Operands of In tl ! Ladder Symbol
Notation Instruction pu
Date NEQ 3 steps 2 Level o
Compare 4 o L
=) -
52
Date NGT 3 steps 2 Level =
Compare o
>) o
52
Date NLT 3 steps 2 Level e |
Compare 4 « L
2 S
= 51
.% %
) o
b= = 52
[ o
I % Date NGE 3 steps 2 Level ot
g_ 8 | Compare oo L
3 >=) 51
52
Date NLE 3 steps 2 Level = oiE |
Compare 1 ws L
(<) o1
52
Date NNE 3 steps 2 Leve e
Compare @y
(<>) a1
52
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|

31.2.17 Data Conversion Instructions

Instruction Pro EX Number of Determination
Category uetl Instruction | Steps in Operands inatl Ladder Symbol
Name . . of Input
Notation Instruction
BCD BCD 3to7 2 Level =50
Convert steps i
=1 A
BCDP 3to7 2 Positiyg ECDP
steps Transition i
21 D1
BIN BIN 3to7 2 Level Bl
Convert steps i
21 D1
BINP 3to7 2 Postlyg I
steps Transition _
21 D1
o) Encode ENCO 3to7 2 Leve S E
2 = steps |
| &]
o |2 51 D1
g3 —
=< ENCOP |3t07 |2 Positive —EEop ]
g s steps Transition |
8 1 D1
Decode DECO 3to7 2 Leve DT
steps i
=1 o
DECOP |3to7 2 Postlyg hEe
steps Transition _
=1 o
Convertto | RAD 3to7 2 Leve
. RAD
Radian steps |
=1 A
RADP 3to7 2 Postlyg T e |
steps Transition |
=1 A
Continued
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Instruction Pro EX Number of Determination
Category Instruction | Steps in Operands Ladder Symbol
Name . . of Input
Notation Instruction
Degree DEG 3to7 2 Level =
Convert steps
31 BY
0 DEGP 3to7 2 Postlyg DEGP
2 £ steps Transition
3]
S |2 51 D1
Z8
= < | Scae SCL 7t011 2 Level ol ]
2|8 steps ] i
S 51 D1
SCLP 7to11 2 Posz_e o )
steps Transition | |
51 1
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|

31.2.18 Type Conversion Instructions

Instruction Pro EX Number of Determination
Category Instruction | Steps in Operands Ladder Symbol
Name . . of Input
Notation Instruction
Integer to | I12F 3to7 2 Level m_—
Float steps i
31 01
12FP 3to7 2 Positive oFP
steps Transition h
51 )
o Integer to | I12R 3to7 2 Level
c 2R
S | & |Red steps _
S ]¢
E § 51 1
= | 9 I2RP 3to7 2 Positive —
o | & .
= > steps Transition i
8 51 D1
Float to F2l 3to7 2 Level =
Integer steps |
51 1
F2IP 3to7 2 Positive T
steps Transition |
51 1
Continued
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Instruction Pro EX Number of Determination
Category Instruction | Steps in Operands Ladder Symbol
Name . ) of Input
Notation Instruction
Float to F2R 3to7 2 Level
F2R
Real steps |
51 D1
F2RP 3to7 2 POSItI'V.e W
steps Transition ,
51 o1
Real to R2I 3to7 2 Level =
Integer steps i
51 D1
R2IP 3to7 2 Posutly_e e
steps Transition B
51 D1
0 Real to R2F 3to7 2 Level ——
5 R2F
S | & |Float steps
S 1
— g = 1
c | O —
— | o R2FP 3to7 2 Positive —
5 | o » R2FP
> |2 steps Transition N
c
] 51 D1
Convert | H2S 3to5 2 Level s
to steps i
Seconds 1 D1
H2SP 3to5 2 Posutly_e TR
steps Transition i
51 o1
Convert | S2H 3to5 2 Level =5
Seconds steps i
to Time 21 D1
S2HP 3to5 2 Posutly_e T
steps Transition B
51 D1
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31.2.19 1/O Driver

Instruction Pro EX Number of
Category Instruction Steps in Operands | Ladder Symbol
Name . .
Notation Instruction
SDO Read SDOR 9to 21 steps | 6
SDhoR
4| &Ml |-
a1 ]
a2
=3
SDO Write SDOW 9to 21l steps |6
S0
4| [CaM] |
a1 (]|
<ZE a2
O
a3
7))
5
B Master DGMT 7tol5steps |4
% Diagnostics BELY
= 4l [ZaN] |-
o 01
2
a D2
Q
- Slave DGSL 5to9steps |2 =—
Diagnostics
« I wang |-
a1 01
Change Pulse | PLSX e
Output 1 @ |k
Parameter 01
Instruction
g Change. PLSY T
Acceleration/ I wHy L
Deceleration ]|
Pulse Output
Parameter
Instruction
Continued
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Instruction Pro EX Number of
Category Instruction Steps in Operands | Ladder Symbol
Name . .
Notation Instruction
Read Pulse PLSG TS
Output cH) |-
Parameter o1
Instruction
Start Pulse PLS ==
Output cH) |-
Instruction o
Stop Pulse PLSQ ETEE
Output CHY L
Instruction 0
Change PWM | PWMX S
Output CHL |-
" Parameter o
5 Instruction
= Read PWM PWMG
b= PG
£ | o |Output GHY |
o) t | Parameter o
Z Instruction
o
0O Start PWM PWM =
= Output CHL |-
Instruction o1
Stop PWM PWMQ SpY
Instruction o1
Change High HSCX T
Speed Counter oa L
Parameter o1
Instruction
Read High HSCG T
Speed Counter cH L
Parameter 33
Instruction
Continued
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Instruction Notation List

Instruction Pro EX Number of
Category Instruction Steps in Operands | Ladder Symbol
Name . .
Notation Instruction
Start High HSC —
Speed Counter 1 @
Instruction o1
” -
& St(:i;gh HSCQ H3CQ
5 Speed Counter 1 @HD
= Instruction o
2 lo
o) 7 Confirm Pulse | PCH
> FCH
0 Instruction o
Clear Pulse PCHQ o
Catch Input 1w
Instruction o1
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About Addresses You can Set up as Operands

31.3 About Addresses You can Set up as Operands

Ouitlines the symbol variables, connection device addresses, and constants that you can set as
operandsin each ingtruction.

Because the content that you can configure differs depending on the instruction, refer to each
instruction description.

31.3.1 Connection Device Address

The address specified in the communication settings for a connection device.

Name Type Example Description

Externa Bit [PLC1]X0000 The bit address for the communication
Device/PLC device address specified in the
communication settings

Word [PLC1]D0000 The word address for the connection device
address specified in the communication
settings

31.3.2 Symbol

This function changes addresses in external devicesinto names that users can easily
understand. Make sure you map external device addresses to their respective names.

For example, To assign the name "RUN" to device address "X 0000" on a Mitsubishi Electric
Corporation PLC, define "RUN" and "X0000."

Name Type Example Description

Symbol Bit RUN =X0000 | Thisisahit symbol configured in the
symbol variables list and defined by the
connection device address and the arbitrary
name.

Word Data = D0000 Itisaword symbol configured in the symbol
variableslist and defined by the connection
device address and the arbitrary name.
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About Addresses You can Set up as Operands

31.3.3

LS Address

Thisisthe address of an internal memory area on a GP unit. Please note that how you specify
the address varies depending on the communication settings.

Name Type Example Description
Internal Bit [#INTERNAL]L S010000 Bit Specifications for GP
Memory Internal Memory
Word [#INTERNAL]LS0100 Word Specifications for GP
Internal Memory
Memory link | Bit [#MEMLINK]010000 Bit Specifications for GP
settings Internal Memory
Word [#MEMLINK]0100 Word Specifications for GP
Internal Memory

e LSareaand USR areawords are 16-bits, but are treated as 32-bits when
processed by the Logic. However, the top 16 bits are ignored when used in a
display and other parts.

31.34

USR Area

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

[#NTERNAL]USR00100

Name Type Example Description
USR area Bit [#INTERNAL]USRO001000 | Bit Specificationsfor GP Internal
0 Memory
Word Word Specifications for GP

Internal Memory

» LSareaand USR areawords are 16-bits, but are treated as 32-bits when
processed by the Logic. However, the top 16 bits are ignored when used in a
display and other parts.

31.35

System Variables

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

» Some of the system variables used in logic programs work only when the
logic program is enabled. Attention must be paid when [Disabl€] is selected
for the logic program or you are using #L**** |ogic variables.

Name Type Example Description

System Bit #L_Clock100ms ) ]

Variable 7 Clookisee GP System Variable Bit Type
Integer #L_ScanTime GP System Variable Integer Type
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About Addresses You can Set up as Operands

31.3.6

Variables

Variables are available for all GP models. You can use the variables without being aware of
device addresses. Variables can be used with modifiers (*1) and as arrays (*2). When using
modifiers, you can access individual bits or bytesin integer variables.

Name Type Example Description

Variable Bit Arbitrary Name Bit-type variable. Arrays allowed.
Integer " Integer-type variable. Arrays and

modifier allowed.

Float " 32-bit float variable. Arrays allowed.
Real " 64-bit real variable. Arrays allowed.
Timer " Timer variable. Structure*3 variable
Counter " Counter variable. Structure*3 variable
Date " Date variable. Structure*3 variable
Time " Time variable. Structure*3 variable
PID " PID variable. Structure*3 variable.

*1 You can use three different types of modifiers: bit modifier, byte modifier, and word
modifier. Only integer variables support modifiers.
Specification method: bit VariableName.X[0], byte VariableName.B[0], word

VariableName.W [0]

*2 You can specify consecutive memory addresses using arrays with the following variable
types: bit, integer, float, and real.
Specification method: VariableName [10]

*3 Multiple variables grouped together are structures. Structure variables include: Timer,
Counter, Time, Date, and PID.
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B Structure Variables

Timer Variable

Timer Variable

Variables Settings

Description

VariableName. Tl Bit Variable Turns ON when timer begins counting.
VariableName.Q Bit Variable Turns ON when the timer finishes counting.
VariableName.R Bit Variable Resets the current value on the timer. Clear (0).
VariableName.PT Integer Variable The value set on the timer.

VariableName.ET Integer Variable The current value on the timer.

Counter Variable

Counter Variable

Variables Settings

Description

VariableName.R Bit Variable Resets the current value. Clear (0).

. Bit Variable Turns ON when the current value reaches the

VariableName.Q
preset value.
VariableName.UP Bit Variable Turns ON while counting up.

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

current value reaches O or less.
VariableName.PV Integer Variable Counter setting value.
VariableName.CV Integer Variable Current value on the counter.

Time Variable

Time Variable

Variables Settings

Description

VariableName.HR Integer Variable Hoursareinput in BCD.
VariableName.MIN Integer Variable Minutes areinput in BCD.
VariableName.SEC Integer Variable Seconds areinput in BCD.

Date Variable

Date Variable

Variables Settings

Description

VariableName.YR Integer Variable Theyear isinput in BCD
VariableName.MO Integer Variable The month isinput in BCD
VariableName. DAY | Integer Variable Theday isinput in BCD
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PID Variable
PID Variable Variables Settings | Description
VariableName.Q Bit Variable Completion Flag for PID Instruction Processing
VariableName.PF Bit Variable Processing Deadband Range Flag
VariableName.UO Bit Variable Output Values over the Upper Limit
VariableName.TO Bit Variable Output Values over the Lower Limit
VariableName.|F Bit Variable Integral Setting
VariableName. KP Integer Variable Proportional Constant
VariableName. TR Integer Variable Integral Calculus Time
VariableName.TD Integer Variable Differential Calculus Time aTime
VariableName.PA Integer Variable PID Processing Deadband Range
VariableName.BA Integer Variable Bias (Offset)
Variable name.ST Integer Variable Frequency in Sampling

B When defining constants as operands
When entering constant values, enter them as shown in the following.

Real constant Use this when associating values with Real variables.
Input Format Or (zero and lowercase "r") For example, 0r0.11
Float constant Use this when associating values with Float variables.

Input Format Of (zero and lowercase "f") For example, 0f0.11

Constant HEX Input

Use this when entering hexadecimal valuesin an integer variable.
Input Format Ox (zero and lowercase "x") For example, OXFE

» When fractiona values exceed 4 digits, the following notation is used.
For example, 0f0.00001 -> Of 1e-05
0f0.000001 -> Of 1e-06
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31.3.7

Logic Devices When Using the Address Format

If you set Logic to Address Format, the following devices become available.

Name Type Name Description
Logic Bit X_IY_IM_ | Bit-typelogic address
Integer D_/l_IQ_ Integer-type logic address. Same as
variables,you can use modifiers.
Float F_ Float-type logic address.
Rea R_ Real-type logic address
Timer T Timer-type logic address. It is a structure, the
same asavariable.
Counter C_ Counter-type logic address. It isastructure, the
same asavariable.
Date N_ Date-type logic address. It is a structure, the
same asavariable.
Time J Time-type logic address. It is a structure, the
same asavariable.
PID U_ PID-type logic address. It is a structure, the
same asavariable.
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Number of Steps Per Instruction

31.4 Number of Steps Per Instruction

The conversion of the number of steps per instruction is described. (For details on the
number of steps for each instruction, refer to the description of the relevant instruction.)
The following program uses only the output coil OUT which is always ON.

Definition of variable OUT
Variable name out
Retentive settings volatile
Array element none

| MAIN START /

The beginning of a rung takes 1 Step.

MAIN START takes 1 Step.

)

ouTt

2 O

ay
|—-MAIN END
@

Output coil instruction takes 1 Step.
(See instruction details)

o

MAIN END takes 2 Steps.

Thetota is5 steps.

For 1 step instructions, the number of stepsindicated below a rung number and the actual

number of steps may differ, as 1 step instructions are optimized upon saving and error
checking.
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315 Bit Instructions

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

Symbols and Features

Ladder Instruction Number of
Ladder Symbol Feature Steps in
Name .
Instruction
NO s1 Input 1to5
(Normally Open) 4 E
. Number of
Ladder Instruction Ladder Symbol Feature Steps in
Name .
Instruction
NC s1 Input 1to5
(Normally Closed) 1/
B Operand Settings
The following describes the specifiable content of Operand (S1).
Number of Possible: O
Name Type Condition Steps in Not
Instruction | Possible: X
Externa Bit 2 0]
Device Word Specify ahitintheword. |3 0
Address (For example,
[PLC1]D0000.00)
Internal Bit 2 @]
Address Word Specify abitintheword. |3 0
(For example,
[#INTERNAL]LS000000)
Symbol Bit 2 @]
Word X
Continued

GP-Pro EX Reference Manual 31-43




Bit Instructions

Number of Possible: O
Name Type Condition Steps in Not
Instruction | Possible: X
Variable Bit Arrays are not specified. 1 @]
Format Volatile inputs and outputs
up to 1536.
Arrays are not specified. 2 @]
Volatile (more than 1537) or
nonvolatile
Specify bit array ([constant]) | 3 @]
Specify bit array ([variable]) | 4 o
Integer Arrays and modifiers are not X
specified
Specify integer 3 @]
variable. X[constant]
Specify integer 4 @]
variable X[variable]
Specify integer variable 5 O
[constant/variabl €]
X[constant/variable]
Float X
Real X
Timer .Q/.TI/.Ronly 3 @)
Counter R/.UP/.QU/.QD/.Q 3 O
only
Date X
Time X
PID Q/.UO/.TO/.PF/.IFonly |3 O
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Number of | Possible: O
Name Type Condition Steps in Not
Instruction | Possible: X
Address X_ 1 0]
Format Y 1 o)
M_ Within the clear typerange |1 O
(M_0000to M_1535)
I X
Q_ X
D_ Modifiers are not specified X
D_**** X[constant] 3 @]
D_**** X[address| 4 0]
F_ X
R_ X
T .Q/.TI/.Ronly 3 O
C_ R/.UP/.QU/.QD/.Q 3 @]
only
N_ X
J_ X
U .Q/.UO/.TO/.PF/.IFonly|3 O

GP-Pro EX Reference Manual

31-45




Bit Instructions

B Explanation of the NO Instruction

* UseaNO ingtruction 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 cail.

* 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
I_Start Mootor—l
2 I
ay

Start

Motor

o o K
p R N S ----_-L - -

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

Point B When the bit variable Start turns ON, the NO instruction closes the contacts.
The bit variable Motor turns OFF.
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B Explanation of the NC Instruction

» UseaNC 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 cail.

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

Program Example

Start Motar
2 /|
D]

Start

Motor

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

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

Note: To retain the state when the power is turned OFF, set the symbol variable to
Retentive.Use a keep address for the address format. (The keep setting cannot
be used for externa inputs and outputs.)
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31.5.2

Bit Instructions

Symbols and Features

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

Ladder Instruction Number of
Ladder Symbol Feature Steps in
Name .
Instruction
ouT D1 Output 1to5
(Output Coil) )
. Number of
Ladder Instruction Ladder Symbol Feature Steps in
Name i
Instruction
OUTN D1 Output 1to5
(Negative Output Coil) (/)
B Operand Settings
The following describes the specifiable content of Operand (D1).
Number of Possible: O
Name Type Condition Steps in Not
Instruction | Possible: X
External Bit 2 O
Device Word Specify abitintheword. |3 o)
Address (For example,
[PLC1]D0000.00)
Internal Bit 2 @]
Address Word Specify abitintheword. |3 o)
(For example,
[#INTERNAL]LS000000)
Symbol Bit 2 @]
Word X
Continued
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Number of Possible: O
Name Type Condition Steps in Not
Instruction | Possible: X
Variable Bit Arrays are not specified. 1 @]
Format Outputs set to volatile up to
1536.
Arrays are not specified. 2 @]
Volatile (more than 1537) or
nonvolatile
Specify bit array ([constant]) | 3 @]
Specify bit array ([variable]) | 4 o
Integer Arrays and modifiers are not X
specified
Specify integer 3 @]
variable. X[constant]
Specify integer 4 @]
variable X[variable]
Specify integer variable 5 O
[constant/variabl €]
X[constant/variable]
Float X
Real X
Timer .Q/.TI/.Ronly 3 @)
Counter R/.UP/.QU/.QD/.Q 3 O
only
Date X
Time X
PID Q/.UO/.TO/.PF/.IFonly |3 O
Continued
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Bit Instructions

Number of | Possible: O
Name Type Condition Steps in Not
Instruction | Possible: X
Address X_ X
Format Y o)
M_ Within the clear type range O
(M_0000to M_1535)
I X
Q_ X
D_ Modifiers are not specified X
D_**** X[constant] 3 @]
D_**** X[address| 4 0]
F_ X
R_ X
T .Q/.TI/.Ronly 3 O
C_ R/.UP/.QU/.QD/.Q 3 @]
only
N_ X
J X
U .Q/.UO/.TO/.PF/.IFonly|3 O
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B Explanation of the OUT Instruction

» Usean OUT instruction to output an ON or OFF result. Usethe SET and RST instructions
to turn ON or OFF external outputs or internal coils.

*  Only one OUT ingtruction can be used in onerung. If abranch indruction is used, multiple OUT
instructions can be used.

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

Program Example
Start Motar
2 |—< : O—I
ay

Start

Motor

W ----F-

Point A When the bit variable Start turns ON, the bit variable Motor of the OUT
instruction 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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B Explanation of the OUTN Instruction

» Usean OUTN instruction to invert and output an ON or OFF result. Usethe SET and RST
instructions to turn ON or OFF external outputs or internal cails.

* Only one OUTN instruction can be used in one rung. If abranch instruction is used,
multiple OUT instructions can be used.

» Place OUTN instructions immediately to the left of the right power bar.

Program Example

Start Motar
2 I
D]

Start 1
0

Motor

> oo e |-
w

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 variableto
Retentive.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
instructions. An error will occur if OUT_001 and OUT_002 are placed in a series.
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31.5.3

Bit Instructions

Symbols and Features

SET (Set Coil) / RST (Reset Coil)

Ladder Instruction Number of
Ladder Symbol Feature Steps in
Name .
Instruction
SET D1 Output 1to5
(Set Cail) { 81
. Number of
Ladder Instruction Ladder Symbol Feature Steps in
Name i
Instruction
RST D1 Output 1to5
(Reset Caoil) (R)
B Operand Settings
The following describes the specifiable content of Operand (D1).
Number of Possible: O
Name Type Condition Steps in Not
Instruction | Possible: X
External Bit 2 O
Device Word Specify ahitintheword. |3 0
Address (For example,
[PLC1]D0000.00)
Internal Bit 2 @]
Address Word Specify abitintheword. |3 0
(For example,
[#INTERNAL]LS000000)
Symbol Bit 2 @]
Word X
Continued
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Number of Possible: O
Name Type Condition Steps in Not
Instruction | Possible: X
Variable Bit Arrays are not specified. 1 @]
Format Outputs set to volatile up to
1536.
Arrays are not specified. 2 @]
Volatile (more than 1537) or
nonvolatile
Specify bit array ([constant]) | 3 @]
Specify bit array ([variable]) | 4 o
Integer Arrays and modifiers are not X
specified
Specify integer 3 @]
variable. X[constant]
Specify integer 4 @]
variable X[variable]
Specify integer variable 5 O
[constant/variabl €]
X[constant/variable]
Float X
Real X
Timer .Q/.TI/.Ronly 3 @)
Counter R/.UP/.QU/.QD/.Q 3 O
only
Date X
Time X
PID Q/.UO/.TO/.PF/.IFonly |3 O
Continued
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Number of | Possible: O
Name Type Condition Steps in Not
Instruction | Possible: X
Address X_ X
Format Y o)
M_ Within the clear type range O
(M_0000to M_1535)
I X
Q_ X
D_ Modifiers are not specified X
D_**** X[constant] 3 @]
D_**** X[address| 4 0]
F_ X
R_ X
T .Q/.TI/.Ronly 3 O
C_ R/.UP/.QU/.QD/.Q 3 @]
only
N_ X
J X
U .Q/.UO/.TO/.PF/.IFonly|3 O
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Bit Instructions

B Explanation of the SET and RST Instructions

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

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

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

*  Only one OUT ingruction can be used in onerung. If abranch ingruction is used, multiple OUT
ingructions can be used.

Program Example

Start Motar
I

ay

Stop Motor
I

o

=

Motor

— E
_—

o

Stop

A B C D

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

Point B Bit variable (Start) turns OFF, but bit variable (Motor) retainsthe ON Sate.

Point C The bit variable (Stop) turns ON, the RST instruction executes. Then, bit
variable Motor turns ON.
When the RST instruction turns the bit variable (Motor) ON, the stateis cleared
and the bit variable (Motor) changes from ON to OFF.

Point D The bit variable (Motor) remains in the OFF state until the bit variable (Start)
turns ON.
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31.6 Pulse Instruction

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

Symbols and Features

Ladder Instruction Number of
Ladder Symbol Feature Steps in
Name .
Instruction
PT s1 Input 2to5
(Positive Transition) 11+
. Number of
Ladder Instruction Ladder Symbol Feature Steps in
Name .
Instruction
NT s1 Input 2to5
(Negative Transition) 11k
B Operand Settings
The following describes the specifiable content of Operand (S1).
Number of Possible: O
Name Type Condition Steps in Not
Instruction | Possible: X
Externa Bit 2 0]
Device Word Specify ahitintheword. |3 0
Address (For example,
[PLC1]D0000.00)
Internal Bit 2 @]
Address Word Specify abitintheword. |3 0
(For example,
[#INTERNAL]LS000000)
Symbol Bit 2 @]
Word X
Continued
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Number of Possible: O
Name Type Condition Steps in Not
Instruction | Possible: X
Variable Bit Specify abit 2 o
Format Specify bit array ([constant]) | 3 0
Specify bit array ([variable]) | 4 @]
Integer Arrays and modifiers are not X
specified
Specify integer 3 @]
variable. X[constant]
Specify integer 4 @]
variable.X[variable]
Specify integer variable 5 O
[constant/variable]
X][constant/variabl €]
Float X
Real X
Timer .Q/.TI/.Ronly 3 @]
Counter R/.UP/.QU/.QD/.Q 3 @]
only
Date X
Time X
PID .Q/.UO/.TO/.PF/.IFonly|3 O
Continued
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Pulse Instruction

Number of | Possible: O
Name Type Condition Steps in Not
Instruction | Possible: X
Address X_ 2 0]
Format Y 2 o)
M_ 2 @)
| X
Q_ X
D_ Modifiers are not specified X
D_**** X[constant] 3 @]
D_**** X[address| 4 O
F_ X
R_ X
T Q/.TI/.Ronly 3 @)
C_ R/.UP/.QU/.QD/.Q 3 @]
only
N_ X
J_ X
u_ Q/.UO/.TO/.PF/.IFonly |3 @]
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Pulse Instruction

B 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 be in the ON state. You can use the PT
instruction for counting the number of ON states.

* 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
2l
D]

.
Previous i Current
Scan Scan

Motar |

Next Scan i Scan after the

' next Scan

Start

1
|

(SR o K

Motor

|

i
i
1
1
1
1

1
| .

1

I

I

1
e L i
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) isturned OFF.
Point C The variable (Motor) remains OFF because the upward transition of the

variable (Start) is not detected.
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B Explanation of the Negative Transition (NT) Instruction

* When an NT instruction is executed, if the variable that was ON during the previous scan
isturned OFF during the current scan, the NT instruction will execute only during the
current scan. The NT instruction cannot execute on aninitial scan, because the state of the
previous scan is always considered to be OFF. Therefore, on aninitial 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 Motar
21—l
D]

Previous : Current | Next Scan . Scan after the
Scan ' Scan . ' next Scan
| 1 i
1 ! 1 -
Start — 1
0 1
: : I
1
! ! .
Motor 1 :
0 . '
| 1 :
! 1
/ i ' :
| T
Negative : ' !
Transition A B C

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

Point B After ascan is executed once, the variable motor will be turned 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,
especially 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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31.7 Program Control

31.7.1  JMP (Jump) / IMPP (Positive Transition Jump)

Symbols and Features

Ladder Instructi Nomber of
adder Instruction Ladder Symbol eture Y
Name Steps
MP . Control 2

(Jump) » LABEL-001

Ladder Instructi oD -
adder Instruction Ladder Symbol ture Ty
Name Steps
IMPP W Control 2
(Negative Transition >3 LABEL-001

Jump)

Up to 192 labels can be specified for a IMP instruction. When specifying alabel for the IMP
destination, previously specified label nameswill display. If alabel has not been defined, the

label name will not display. Insert the label first and then specify the label for the jump

instruction.

B Specifying Labels

4 -LABEL-001
a1

3 -LABEL-182
a2

S I
LABEL-001

LABEL-002
LABEL-003

When you execute a IMP instruction, the program will jump to the specified label. Unlike a
JSR instruction, the program does not automatically return to the rung of the jump source. It
is not possible to jump over the INIT or SUB block. Create a program that jumps to alabel
within ablock. 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.

Right-click and select [Insert Labdl], or onthe[Logic] menu click

[Insert Labd].

You can select alabel from 192 labels ranging from LABEL -
001 to LABEL-192.
L abel names cannot be arbitrarily specified.

Only labels used in the program are displayed. The same
label names cannot be used on the INIT, MAIN, and SUB

screens.

The processing after ajump is the same as the IMP instruction.
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Program Example
JMP

> LABEL-0M
a

Start

—i |

Fur

o

.

-LABEL-001

an

When the NO variable (Jump) is turned ON, the IMP instruction will be executed and the
program will jJump to the fourth rung set with the label name: "LABEL-001".

After the jump, the program continues executing after the fourth rung. Aslong asthe
Normally Open (NO) instruction remains ON, the program in the third rung will not execute.

Program Example
JMPP

ay

6y

4
{13

==l

SyLABEL-0m

Start Fur

-LABEL-001

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.1During subsequent scans, the JIM PP 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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31.7.2 JSR (Jump to Subroutine) / JSRP (Positive Transition Jump to

Subroutine)

Symbols and Features

Ladder Instructi Numb -
adder Instruction Ladder Symbol eture Ber
Name Steps

ISR Control 2

(Jump to Subroutine) SUB-01

Ladder Instruction Ladder Symbol ceature Number of
Name Steps
JSRP b Control 2
(Positive Transition —» sSUB-01

Jump to Subroutine)

Using JSR instructions you can specify up to 32 subroutines.

To define ajump to asubroutine, first create the subroutine. Without a subroutine, you cannot
define a subroutine jump. You can define jumps only to subroutines that are already created.

B Specifying Subrout

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

ines

[Screen] menu click [New Screen].

% Base Scresns
G Bees

@* New Screen

#I 0001 (Untitled?
Ergiastel Screens of Tvpe
455 Window Sereens :

Logic Mame

5 Logi
i Title

=] INIT  (Untitled?

i MAIN  (Untitled)

E SUB-11 (Untitled?
210

#E OFLEXM  (Untitled

Logic hd
1SUEI—D2 A 1
[Urtitled
e Cancel i

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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Program Example

JSR
Error
4|—H Ny osue-m
)] .

When the normally open instruction is turned ON to indicate a problem, the JSR instruction
will be executed. The JSR instruction jumps to the subroutine screen "SUB-01" and executes
the program. When "SUB-01" ends, the program will return to the rung after the JSR
instruction and continue 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.

Program Example

JSRP
Errar
4 F , Moo
51

When the upward transition of a normally open instruction is detected the JSRP instruction
executes. The JSRP instruction jumps to the subroutine screen "SUB-01" and executes the
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.

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.

B Restrictions

(1) ISR 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 jJump. A total of 128 stacks can be used in the logic
program.
Other instructions that use stacks are FOR and NEXT instructions. Each instance of FOR/
NEXT instructions use two stacks.
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31.7.3 RET (Return)
Symbols and Features
Ladder Instruction Ladder Symbol Feature Number of
Name Steps
RET Control 1
(Return) RET

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

and continues executing instructions in rungs that follow.

Use RET ingtructionsto interrupt the subroutine and return to the MAIN program.
Because the program automatically returnsto the caller after the subroutine processing ends,

it is not 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

5UB-01 START
)

SubProcess

SubStart

ay

o

4
(o

5
a8y

Interrupt
|

RET

Hormal

Start

— |

|—5UB-01 RETURM

RET instructions can only be used in subroutines. When the jump to subroutineinstruction 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 instructionin rung 3 is
ON, the RET instruction is executed and returns the program flow to MAIN without
executing 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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31.7.4 FOR NEXT (Repeat)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
FOR = Control 2to4
(Repeat) ]
51

Ladder Instructi Numb f

adder Instruction Ladder Symbol Feature umber o
Name Steps
NEXT Control 1
(Repeat) {_nexT |

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

Number of Possible: O
Name Type Condition Steps in Not
Instruction | Possible: X
External Bit X
Device Word Specify by words only 2 0
Address (For example,
[PLC1]D0000)
Internal Bit X
Address Word Specify abit in the word. 2 0
(For example,
[#INTERNAL]L S000000)
Symbol Bit X
Word 2 0]
Continued
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Number of Possible: O
Name Type Condition Steps in Not
Instruction | Possible: X
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arraysand modifiersarenot | 2 @]
specified
Specify integer variable 3 @]
[constant]
Specify integer variable 4 @]
[variable]
Specify integer variable X
[constant/variable]
X][constant/variabl €]
Float X
Real X
Timer PT / .ET only 2 @]
Counter PV /.CV only 2 o
Date YR/ MO/ .DAY only 2 O
Time HR/ .MIN/ .SEC only 2 @]
PID KP/.TR/.TD/ .PA/ .BA/.ST |2 @]
only
Continued
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Number of | Possible: O
Name Type Condition Steps in Not
Instruction | Possible: X
Address X_ X
Format Y X
M_ X
I 2 @]
Q_ 2 @]
D_ Modifiers are not specified |2 @]
D_**** X[constant] X
D_**** X[address| X
F_ X
R_ X
T PT/ET only 2 @]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ HR/ .MIN/ .SEC only 2 @]
u_ KP/.TR/.TD/ .PA/ .BA/.ST |2 @]
only
Constant 0to 2147483647 2 @)
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B 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
executed the number of times specified in S1, the rung that follows the NEXT instruction
will run without any conditions. When S1is0 or less, the logic between FOR and NEXT will
not execute 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
condition to run FOR and NEXT instructions.

Trwalid
2k} %) LABEL-001
)
FOR
[} N |51
M
4
s} Ihput[M] |51 D1| Save[N]
5 { BT H
am
g -LABEL-001
9}

When the variable of the normally open instruction turns ON FOR and NEXT will not
execute, 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 repested.
When S1 = 10, the FOR loop is repeated 10 times. After exiting the FOR loop, processing
continues with instructions that follow the NEXT instruction.
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B Restrictions

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

(2) Do not insert instructions on the same rung before or after FOR to NEXT instructions.
(You cannot set any conditions on rungs with FOR or NEXT instructions.)

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

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

(4) 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.

(5) 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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31.7.5 INV (Invert)

Symbols and Features

Ladder Instructi Number of
adderinstruction Ladder Symbol Feature umbero
Name Steps
INV Control 1

(Invert)

B 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 change to OFF asa
result of the INV instruction.

Program example
Start Fur
of 1T

When the operand of the normally open instruction is ON, the INV instruction will execute
and the OUT caoil turns OFF.
When the operand of the normally open instruction is ON, the INV instruction will execute
and the OUT coil turns OFF.
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31.7.6  EXIT (End of Processing)

Symbols and Features

Ladder Instructi Number of
adderinstruction Ladder Symbol Feature umbero

Name Steps

EXIT Control 1

(End of Processing) _EAT |

B Explanation of the EXIT Instruction

An EXIT instruction can be used only in the MAIN program. After thisinstruction is

executed, the program jumpsto END.

After the instruction has been executed, processing of instructions between EXIT and END is

not performed. This instruction jumps to the END label in the same way as ajump

instruction.

Program example

Tralid
? I
@0

@4

When the switch is turned ON, the EXIT instruction at the end of the rung will run.
Therefore, processing of instructions between EXIT and END is not performed.
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31.7.7

Symbols and Features

PBC (Power Bar Control) and PBR (Power Bar Reset)

Ladder Instructi Numb f
adder instruction Ladder Symbol Feature umbero
Name Steps
PBC " Control 3
(Power Bar Reset) 1

=1 A
Ladder Instructi Numb f
adder Instruction Ladder Symbol Feature umber o
Name Steps
PBR — Control 2
(Power Bar Reset) | [

=1

B Operand Settings

The following describes the specifiable content of Operands (S1) and (D1) inthe PBC

instruction.
Number of Possible: O
Name Type Condition Steps in Not
Instruction | Possible: X
External Bit X
Device Word Specify by words only X
Address (For example,
[PLC1]D0000)
Internal Bit X
Address Word Specify abit in the word. X
(For example,
[#INTERNAL]L S000000)
Symbol Bit X
Word X
Continued
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Number of Possible: O
Name Type Condition Steps in Not
Instruction | Possible: X
Variable Bit Bit specifications (D1 3 O
Format operand only)
Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not X
specified
Specify integer variable X
[constant]
Specify integer variable X
[variable]
Specify integer variable X
[constant/variabl €]
X[constant/variable]
Float X
Real 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 X
only
Continued
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Number of | Possible: O
Name Type Condition Steps in Not
Instruction | Possible: X
Address X_ X
Format Y_ (D1 operand only) 3 0
M_ (D1 operand only) 3 O
I X
Q_ X
D_ Modifiers are not specified X
D_**** X[constant] X
D_**** X[address| X
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 X
only
Constant 0to 7 (S1 operand only) 3 @]
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B Operand Settings
The following describes the specifiable content of operands (S1) in the PBR instructions.

Number of Possible: O
Name Type Condition Steps Not _
Possible: X
External Bit X
Device Word Specify abit in the word. X
Address (For example,
[PLC1]D0000.00)
Internal Bit X
Address Word Specify abit in the word. X
(For example,
[#/NTERNAL]L S000000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not X
specified
Specify integer X
variable. X[constant]
Specify integer X
variable. X[variable]
Specify integer variable X
[constant/variabl €]
X[constant/variable€]
Float X
Rea X
Timer .Q/.TI/.Ronly X
Counter R/.UP/.QU/.QD/.Q X
only
Date X
Time X
PID .Q/.UO/.TO/ .PF/.IFonly X
Continued
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Number of Possible: O
Name Type Condition Steps Not _
Possible: X
Address X_ X
Format Y_ X
M_ X
I X
Q_ X
D_ Modifiers are not specified X
D_**** X[constant] X
D_**** X[address| X
F_ X
R_ X
T_ Q/.TI/.Ronly X
C_ R/.UP/.QU/.QD/.Q X
only
N_ X
J X
u_ Q/.UO/.TO/.PF/.IFonly X
Constant 0to 7 (S1 operand only) 2 @]
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B Explanation of the Power Bar Control (PBC) and Power Bar Reset (PBR)
Instructions

When a PBC instruction is executed, the program between PBC and PBR will be executed.
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 turned ON, the bit variablein D1 will turn 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.

PBC/PBR instruction S1 specifies nesting level. The processing of the specified level
between PBC and PBR is executed.

Program example (without nesting)

Start FEGC
2 I
D] 113 01| Fun
Calculate ADD
] | —
110
] A 151 oG
— B |52
Copy MO
4 J ]
a4 G5 oD
FER
5 -
@0 115

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
executed.

(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 MQV 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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B 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, 3 levels)

Start FEGC
2 -
a3 0|51 [ | Mestinglevel 0 (3)
Calculate ADD
3 ] -
)] A |51 DG
E |32
Start FEGC
Yl . @
14 1151 01| MestingLevel 1
Copy MO
5 } -
@00 G |51 oo
Start FEGC
S | )
263 2151 [1| Mestinglevel 2
FER
7 -
32} 215
FER
8 -]
(35 1151
FER
a —
38 051

B 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->2->3->4->5->6->7)

To release nesting levels, use a PBR instructions.

(7->6->5->4->3->2->1->0)

For example, if you release the nested PBR 5 without releasing PBR 6 and PBR 7, nesting
levels down to the fifth level will be released.

(1) Thisis nesting level 2. In the previous program, the state is low.
(2) Thisis nesting 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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31.7.8 LWA (Logic Wait)

Symbols and Features

Ladder Instructi Number of
adder instruction Ladder Symbol Feature umbero
Name Steps
LWA. . i Control 2
(Logic Wait) i

51

B Operand Settings
The following describes the specifiable content of operand (S1).

Number of Possible: O
Name Type Condition Steps Not _
Possible: X
Externa Bit X
Device Word Specify by words only X
Address (For example,
[PLC1]D0000)
Internal Bit X
Address Word Specify ahbit in the word. X
(For example,
[#INTERNAL]LS000000)
Symbol Bit X
Word X
Continued

GP-Pro EX Reference Manual 31-81



Program Control

Number of Possible: O
Name Type Condition Steps Not _
Possible: X
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not X
specified
Specify integer variable X
[constant]
Specify integer variable X
[variable]
Specify integer variable X
[constant/variable]
X][constant/variabl €]
Float X
Resal 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 X
only
Continued
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Number of Possible: O
Name Type Condition Steps Not _
Possible: X
Address X_ X
Format Y X
M_ X
I X
Q_ X
D_ Modifiers are not specified X
D_**** X[constant] X
D_**** X[address| X
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 X
only
Constant 1to 10 2 @]
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B 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 instructions to prevent flickering while amovieis played. The flow of
execution Power always passes through the LWA instruction.

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

Restrictions on use

(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.

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

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

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

Program example

—MAIN START
)

DizplayMovie Lii'dy
||

11
D] 10 51

o

—MAIN END

6y

(1) When the bit variable is turned ON, the LWA instruction will be 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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31.8 Timer Instruction

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

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
TON HP Timer 2
(On Delay Timer) ToN

i imsr O

FT ET
Ladder Instruction Ladder Symbol Feature Number of
Name Steps
TOF = Timer 2
(Off Delay Timer) TOF

tmsd 0
FT ET

B 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 Variables Settings | Description

VariableName. Tl Bit Variable Turns ON when the timer begins.
VariableName.Q Bit Variable Turns ON upon completion of the timer.
VariableName.PT Integer Variable The value set on the timer
VariableName.ET Integer Variable The current value on the timer

Double-click the timer instruction to display the following dialog box. Enter the preset time
in this dialog box.
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Enter the setup value and units.

& TON

Q

N

T — PT |

Walue

[rao jg [ms =]
ok@ |  cancel |

@* TOF

o [T
L]

PR

TI

1]

Value  [10D =HE [me L}
oK@ | Gancel i

-

Q

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

Time base

Description

PT value/ET value

ms

Specify the timein units
of 1 millisecond.

The PT valueis specified and displayed in
millisecond units.

The ET valueis displayed in millisecond units.
Setting range = 0 t0 2147483647 x 1 ms

10 ms

Specify the timein units
of 10 milliseconds.

The PT valueis set and displayed in units of 10
milliseconds.

The ET valueis displayed in units of 10
milliseconds.

Setting range = 0 to 214748364 x 10
milliseconds

0.1 Seconds

Specify the timein units
of 0.1 seconds.

The PT valueis specified and displayed in units
of 0.1 seconds.

The ET valueisdisplayed in units of 0.1
seconds.

Setting range = 0 to 21474836 x 100
milliseconds

Specify the timein units
of 1 second.

The PT valueis specified and displayed in units
of 1 second.

The ET valueis displayed in units of 1 second.
Setting range = 0 to 2147483 x seconds
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Program Example
TON

Timer

Start TOM
2 ; {mz)
D] a0 PT ET|

(1) When the variable of the normally open instruction isturned ON, the elapsed time .ET
will increase by the specified time-based units because the TON instruction is triggered.
* Thetimer measurement bit .T1 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.
» Thetimer output bit .Q turns ON and allows power to pass.

(3) When start measurement is off (turned off), the elapsed time .ET will be reset to 0.
» Thetimer measurement bit .TI turns OFF.
» Thetimer output bit .Q turns OFF.

B Timing Chart for TON Instruction Operation

TI

Point A The timer turns ON and the timer measurement bit .TI turns ON. The timer
measurement starts and the elapsed time .ET increases. The timer output bit .Q
remains OFF.

Point B Whentheedapsedtime.ET equasthe preset time .PT, thetimer output bit .Q turnsON.
Thevalue of the elgpsed time. ET remainsthe same asthe preset time . PT. Thetimer
measurement bit .T1 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 .T1 turns ON. The timer
measurement starts and the elapsed time .ET increases.
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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 is0. The
elapsed time .ET resetsto 0.

Program Example

TOF
Timer
Start TOF
3 ; {mz)
[£H] a0 PT ET|

(1) When the variable for NO instructionsis turned ON, the elapsed time .ET will be reset to
0 because the TON instruction is triggered.
* Thetimer measurement bit .TI turns OFF.
» Thetimer output bit .Q turns ON and allows power to pass.

(2) When the TOF instruction is triggered and the measurement start bit is turned OFF, the
elapsed time .ET will increase by the specified time-based units.
* Thetimer measurement bit .T1 turns ON.
» 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.

B Timing Chart for TOF Instruction Operation

IN
TI . . |
T L[
A B c -

Point A The timer turns ON. The timer measurement bit .T| remains OFF. The timer

output bit .Q turns ON. The elapsed time .ET resetsto 0.
Point B The timer turns OFF. The timer starts measurement (.T1 turns ON.) The timer
output bit remains ON.
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Point C The elapsed time .ET equals the preset time .PT. The timer output bit .Q turns
OFF. The timer stops measurement (.TI turns OFF). The elapsed time .ET
remains equal to the setup time (ET = PT).

Point D The timer turns ON. The timer measurement bit .TI remains OFF. The timer
output bit .Q remains ON. The elapsed time .ET resetsto O.

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

Point F Thetimer turns ON before the elapsed time .ET reaches the preset time .PT, and
the timer stops measurement. (.T1 turns OFF.) The timer output bit .Q remains
ON and the elapsed time .ET resetsto 0.

B Confirming Execution Results

(1) If you input avalue outside the defined range, an error occurs and the error code (6706) is
written to #L_CalcErrCode. When troubleshooting, always check the error code in
#L_CacErrCode. If any value out of the setting range is input, the instruction is not
executed.
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31.8.2 TP (Pulse Timer)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
TP Hp Timer 2
(Positive Transition R
Timer) {ms) O

PT ET

B 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 Variables Settings | Description

VariableName. Tl Bit Variable Turns ON when the timer begins.
VariableName.Q Bit Variable Turns ON upon completion of the timer.
VariableName.PT Integer Variable The value set on the timer
VariableName.ET Integer Variable The current value on the timer

Double-click the timer instruction to display the following dialog box. Enter the preset time
in this dialog box.
Enter the setup value and units.

[ LT
T — PT }— PT b
o — | I -

Value  fI00 :Ig [ms =]
oK@ | ocancel |
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For time-based settings, double-click the timer ingtruction to display the setup diaog box.

Time base Description PT value/ET value

The PT value is specified and displayed in
Specify thetimein units | millisecond units.

of 1 millisecond. The ET valueis displayed in millisecond units.
0to 2147483647 x 1 millisecond

ms

The PT valueis set and displayed in units of 10
milliseconds.

Specify thetimein units | The ET valueisdisplayed in units of 10

of 10 milliseconds. milliseconds.

Setting range = 0 to 214748364 x 10
milliseconds

10 ms

The PT value is specified and displayed in units
of 0.1 seconds.

Specify thetimein units | The ET valueis displayed in units of 0.1

of 0.1 seconds. seconds.

Setting range = 0 to 21474836 x 100
milliseconds

0.1 Seconds

The PT valueis specified and displayed in units
Specify thetimein units | of 1 second.

of 1 second. The ET valueis displayed in units of 1 second.
Setting range = 0 to 2147483 x seconds

Program example

Timer
Start TP
2 ; {mz)
D] a0 PT ET|

(1) When the normally open instruction turns ON, the TP instruction istriggered. Because the
TP instruction detects positive transitions, when the instruction is triggered, it starts the
timer no matter what condition the timer wasin.

The elapsed time .ET increases by the units specified as the time base.
* Thetimer measurement bit .TI turns ON.
» Thetimer output bit .Q turns ON and allows power to pass.

(2) When the elapsed time .ET reaches the preset time, the TP instruction turns OFF.

The timer output bit .Q turns off after the preset time has elapsed, regardless of the power
flow to the left of the TP instruction.

* When PT =< ET, it isimmediately reset to 0.

*  When the elapsed time .ET equals the preset time .PT, the timer bit . Tl isturned off.

*  When the TP instruction is off, the timer output bit .Q is 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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B Timing Chart for the TP Instruction

TI

Point A

Point B

Point C

Point D

Point E

Point F

i

oO-----p------- - - - -4------

m— PT —n — PT
B D

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 (.TI 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 (.T| turns ON). The timer
output bit .Q turns ON.

The timer turns OFF. The timer continues measurement (.TI 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 O.

B Confirming Execution Results

(2) If you input avalue outside the defined range, an error occurs and the error code (6706) is
written to #L_ CalcErrCode. When troubleshooting, always check the error codein
#L_CalcErrCode. If any value out of the setting range isinput, the instruction is not
executed.
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31.8.3 TONA (Accumulated ON Delay Timer) and TOFA (Accumulated OFF
Delay Timer)
Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
TONA HE Timer 2
(Accumulated ON Delay TOMNA
Timer) (ms) @

R

|PT ET
Ladder Instruction Ladder Symbol Feature Number of
Name Steps
TOFA = Timer 2
(Accumulated OFF Delay TOFA
Timer) (ms) 0@

R

PT ET

B 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 Variables Settings | Description

VariableName. Tl Bit Variable Turns ON when the timer begins.
VariableName.Q Bit Variable Turns ON upon completion of the timer.
VariableName.R Bit Variable Resets the current timer.0Clear (0).
VariableName.PT Integer Variable The value set on the timer
VariableName.ET Integer Variable The current value on the timer

Double-click the timer instruction to display the following dialog box. Enter the preset time
in this dialog box.
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Enter the setup value and units.

& TONA

UML)
[T

1
1
i
Pt
[TRE Jysat —|<—<»

-

R

fi
=[ e

Value  [I00

Cancel i

===

Value  fI00 jg [ms =]
oK |

Cancel i

For time-based sattings, double-click the timer ingtruction to display the setup dialog box.

Time base Description

PT value/ET value

Specify the timein units

ms of 1 millisecond.

The PT valueis specified and displayed in
millisecond units.

The ET valueis displayed in millisecond units.
0to 2147483647 x 1 millisecond

Specify the timein units

10ms of 10 milliseconds.

The PT valueis set and displayed in units of 10
milliseconds.

The ET valueisdisplayed in units of 10
milliseconds.

Setting range = 0 to 214748364 x 10
milliseconds

Specify the timein units

0.1 Seconds of 0.1 seconds.

The PT valueis specified and displayed in units
of 0.1 seconds.

The ET valueisdisplayed in units of 0.1
seconds.

Setting range = 0 to 21474836 x 100
milliseconds

Specify the timein units
of 1 second.

The PT valueis specified and displayed in units
of 1 second.

The ET valueis displayed in units of 1 second.
Setting range = 0 to 2147483 x seconds
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Program Example
TONA

Timer

Start TOMA
2 ; {mz)
D]

el

a0 (PT ET|

(1) When the variable of the normally open instruction isturned ON, the elapsed time .ET
will increase by the specified time-based units because the TONA instruction is triggered.
* Thetimer measurement bit .T1 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.
» 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.

(4) The TONA instruction acts like an accumul ator and increases its value. Set the R coil ON
to reset the current value.

B Timing Chart for the TONA Instruction

IN e—
1 ]
TI
]
: ! | : l i
i | | ! !
| L i i
° | 1 . : l
1 1 ! 1 1 [r— 1 ]
I 1 : I | 1 1
1 1 | I | 1 1
R ! ! | H . ! !
| ! ! : | i i
: PT A : : PTB : Q : i PT A :
P i prl—p! T
! ! | - ; : |
A B C D E F G

Points A, F Thetimer 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.

Points B, G Thetimer input bit IN turns OFF, and if the elapsed time ET is less than the
preset time PT, the timer output bit Q remains OFF. The elapsed time ET isin
the keep state.

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

B Operational Example of the TOFA Instruction

Timer

Start TOFA
f {mz)
(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 .T1 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.
» 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 . Tl turns OFF.
» Thetimer output bit .Q turns OFF.

B Timing Chart for the TOFA Instruction

Tl e—————

PT
A B C D E

PT

I
I
I
I
I
I
1
T
I
I
I
I
I
I
|
|
I
I
I
I
I
I
I
I
I
I
I
I

11,

G H | J K L M

M cmmmmmeprmrreee e e e

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

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

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

Point D When IN (input) turns OFF, the paused timer measurement continues.
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Point E When the preset time (PT) value has increased to the point that PT equals ET, Tl
(timer measurement) and Q (output) turn OFF.

PointsF, G Evenif IN (input) turns either on or off, Q (output) and TI (timer) will not turn on.

Point H Turning ON R resets the timer. The timer is reset when an upward transition is
detected.

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

Point J When R (reset) turns on, Q (output) and T (timer) are reset. The timer current
value ET isalso reset and cleared to O.

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

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

Point M When the timer setting (PT) value has increased so that PT equals ET, TI (timer
measurement) and Q (output) turn OFF.

(1) If you input avalue outside the defined range, an error occurs and the error code (6706) is
written to #L_CalcErrCade. For checking error details, refer to the #L._CalcErrCode. If
any value out of the setting range is input, the instruction is not executed.
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31.9 Counter Instruction
31.9.1 CTUand CTUP (Up Counter)
Symbols and Features
Ladder Instruction Ladder Symbol Feature Number of
Name Steps
CTuU HP Counter 2
(Up Counter - CTU
Level Sensitive) ! o
R
i N
Ladder Instruction Ladder Symbol Feature Number of
Name Steps
CTUP HP Counter 2
(Up Counter - CTUP
positive transition) ol
R
=% C

B 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 Variables 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
Variable name.QU Bit Variable current value reaches the preset value.
Variable 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 CTU and CTUP instructions are executed, if the counter reset bit variable .R is OFF,
regardless of the preset value .PV, the current value .CV will increase by 1. When the current
value .CV equalsthe preset value .PV, the counter output bit variable .Q turns ON. When the
counter reset bit variable .R turns ON, the current value .CV isreset to zero. The counter

output bit variable .Q also turns OFF.
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Program Example

CTu

In the following example, if five operation errors are counted within 1 minute, an error will
be 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.

—MAIN START
)

Start Counter.R,

ay

Counter
Errarln cTu
(?3) — 1 O
R
5 [PV G

Counter.il ErrorQOut

s

2
5 |-MAIN END

E=)]

(1) When the normally open instruction of the one-minute timer turns ON, the OUT
instruction 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
o)

Q

R
5 [PV G

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

The difference in program creation is that a 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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31.9.2 CTD and CTDP (Down Counters)
Symbols and Features
Ladder Instruction Ladder Symbol Feature Number of
Name Steps
CTD HP Counter 2
(Down Counter - CTD
Level Sensitive) o
R
= GV
Ladder Instruction Ladder Symbol Feature Number of
Name Steps
CTDP HP Counter 2
(Down Counter - cToP
positive transition) . 0
R
PY  CV

B 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 Variables 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
Variable name.QU Bit Varigble current value reaches the preset value.
Variable 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 CDT and CDTP instructions are ON, if the counter reset bit variable .R is OFF, the

current value .CV will decrease by 1.
When the current value .CV isless than O, 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
variable .CV. And, the counter output variable .Q turns OFF.

» When the preset value of the down counter is set to zero or less, output
continues to remain on. Be sure to set the preset value to 1 or more.

GP-Pro EX Reference Manual

31-100




Counter Instruction

Program Example

CDT

In the following example, if five operation errors are counted within 1 minute, an error will
be 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.

—MAIN START
)

Start Counter.R,

ay

Counter
Errarln CTD
|

o

=y

o) R
5 |V G

Counter.il ErrorQOut
||
L

4
2

5 -MAIN END
E=)]

(2) When the normally open instruction of the one-minute timer turns ON, the OUT
instruction 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
o)

Q

R
5PV G

The difference between CTD and CTDP instructions is one counts down when it detects a
level change and the other counts down when it detects a positive transition.

The difference in program creation is that a 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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31.9.3 CTUD and CTUDP (Up/Down Counters)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
CTUD HP Counter 2
(Up/Down counter - CTUD
Level Sensitive) o

LF o

R LD

P oW
Ladder Instruction Ladder Symbol Feature Number of
Name Steps
CTUDP HP Counter 2
(Up/Down counter - [ cTUuDP |
positive transition) o]

LF o

R LD

P oW

B Explanation of the CTUD and CTUDP Instructions

Counter variablesin CTUD and CTUDP instructions are structure variables. The following
table lists the internal structures.

Counter Variable

Counter Variable Variables 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
Variable name.QU Bit Variable current value reaches the preset value.
Variable 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 instructions is ON, they operate the same as CTU
instructions. When the .UP bit is OFF, CTUD and CTUDP instructions operate the same as
CTD instructions.

When .UPis ON (counts up) and if .CV (current value) is larger than .PV (preset vaue), .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 O or less, then .Q turns
ON when the current value reaches the preset value and .QD turns ON.
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Program Example

CTUD

In the following example, if five operation errors are counted within 1 minute, an error will
be 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.

—MAIN START
)

Start Counter.R,

ay

Counter

Errarln CTUD
I o
] up el
5|R [aln]
P G

Counter.il ErrorQOut

4 |

2
5 |-MAIN END

E=)]

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

When the operation error counter .R (reset) turnsON, if .UPisON, the CTU instructionis
executed, and .CV (current value) is cleared to zero. If .UPis OFF, the CTD instruction is
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 valueincreases by 1. If .UPis OFF, the .CV value (current value) decreases
by 1.

(3) When .UPis ON, and the .PV value (preset value) and the .CV value become equal, .Q
and .QU turn ON. When .UP is OFF, and the .CV value (current value) islessthan 0, Q
and .QD turn ON.

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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Program Example

CTUDP
Counter
Errarln CTUDP
| Q
] up el
5(R [aln]
P G

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 is that a 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.

GP-Pro EX Reference Manual 31-104



R/W Instructions

31.10 R/W Instructions

31.10.1 JRD and JRDP (Time Read)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
JRD Read 2

. JRD
(Time Read -
Level Sensitive) D1
Ladder Instruction Ladder Symbol Feature Number of
Name Steps
JRDP Read 2

. JREDF
(Time Read -
positive transition) D1

B 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

Variables Settings

Description

VariableName.HR Integer Variable Hoursareinput in BCD.
VariableName.MIN Integer Variable Minutes are input in BCD.
VariableName.SEC Integer Variable Seconds are input in BCD.

When JRD and JRDP instructions receive power, the current time will be stored in the

variablein D1. The stored time variable can be extracted into hours, minutes and seconds by
specifying the structure element. When the time 12:10:45 is stored in the time variable D1,

the .HR timeis 12, the .MIN timeis 10, and the .SEC time is 45.
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B Confirming Execution Results

(2) If you input a value outside the defined range, an error occurs and the error code (6706) is
written to #L_ CalcErrCode. When troubleshooting, always check the error codein
#L_CacErrCode.

(2)#L_CdcZero turns on when the value of D1 is 00:00:00.

Program Example

JRD
Stores the current time in the time variable.

—MAIN START
)

Settings JRD

2f—1i
D] 01| TimeData

3 |-MAIN END
6y

(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
1 -MAIN START
()]
Settings JRDP
2|
D] 01| TimeData
3 -MAIN END
(3]

(1) When the normally open instruction turns ON, the JRDP instruction will execute. When
the JRDP instruction is executed, the current time isstored in D1.
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31.10.2 JSET and JSETP (Time Set)

Symbols and Features

Ladder Instructi Numb f
adder Instruction Ladder Symbol Feature Hmbero
Name Steps
JSET Settings 6
: JSET
(Time Set
Level Sensitive) 51 01
Ladder Instructi Numb f
adaer Instruction Ladder Symbol Feature umbero
Name Steps
JSETP Settings 6
: JEETP
(Time Set
positive transition) s D1

B 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 Variables Settings | Description
VariableName.HR Integer Variable Hours areinput in BCD.
VariableName.MIN Integer Variable Minutes areinput in BCD.
VariableName.SEC Integer Variable Seconds are input in BCD.

When JSET and JSETP instructions receive power, the specified time will be stored in the
time variable. To set thetime, use JSSET and JSETP instructions. The time variablein D1 can
be extracted into hours, minutes, and seconds by specifying structure elements.
When the current time 12:10:45 is stored in D1, the values 12, 10, and 45 are stored in .HR,
.MIN and .SEC, respectively.

B Time Set Dialog Box

Double-click JSET and JSETP instructions to display a dialog box for setting the time.
i ISET
Hour Minte Second

po=E - FT =HE - s =HE

IT(O_)i Cancel 1
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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B Confirming Execution Results

(2) If you input a value outside the defined range, an error occurs and the error code (6706) is
written to #L_ CalcErrCode. When troubleshooting, always check the error codein
#L_CacErrCode.

(2)#L_CdcZero turns on when the value of D1 is 00:00:00.

Program Example

JSET
Stores the defined time in the time variable.

—MAIN START
)

Settings JSET
2|—1
1) 17:30:00 |51 01| TimeData
3 -MAIN END

aoy

(1) When the positive transition instruction turns ON, the JSET instruction will execute.
When the JSET instruction is executed, the defined time 17:30:00 is stored in the time
variablein D1.

Program Example

JSETP

1 -MAIN START

()]

Settings JSETP

2|

1) 17:30:00 |51 01| TimeData
3 -MAIN END

(o

(1) When the normally open instruction turns ON, the JSETP instruction will execute. When
the JSETP instruction executes, the defined time 17:30:00 is stored in the time variable in
D1.
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31.10.3 NRD and NRDP (Date Read)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
NRD - Read 2

MNED
(Date Read - |
Level Sensitive) o1
Ladder Instructi Number of

adderinstruction Ladder Symbol Feature umbero

Name Steps
NRDP - Read 2

MNEDP
(Date Read - i
positive transition) o1

B Explanation of the NRD and NRDP Instructions

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

Date Variable
Date Variable Variables Settings | Description
VariableName.YR Integer Variable Theyear isinput in BCD
VariableName.MO Integer Variable The month isinput in BCD
Variable name DAY | Integer Variable Theday isinputin BCD

When NRD and NRDP instructions receive power, the current timeis stored in D1. You can
extract the year/month/date of the date variable by specifying a particular date element.
When the current date 2005/10/20 is stored in D1, 05, 10, and 20 are stored in .YR, .MO, and
.DAY, respectively.
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B Confirming Execution Results

(1) If anumeric value out of the setting range isinput, an error will occur and the 6706 error
codeisset to #L_CalcErrCode. For checking error details, refer to the #L_CalcErrCode.

Program Example

NRD

Stores the current date in the date variable.

)

ay

6y

(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 variablein D1.

Program Example

NRDP

)

ay

—MAIN START

Settings

—i

HNRD

—MAIN END

2— |

—MAIN START

Settings

HNRDP

DateData

3 |-MAIN END

6y

(2) 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 variablein

D1.

01| DateData
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31.10.4 NSET and NSETP (Date Set)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
NSET Settings 5

NEET
(Date Set -
Level Sensitive) 1 D
Ladder Instructi Number of

adderinstruction Ladder Symbol Feature umbero

Name Steps
NSETP : Settings 5

MNSETP
(Date Set - i
positive transition) 5 D

B Explanation of the NSET and NSETP Instructions

The date variables used in the NSET and NSETP instructions are structure variables. The
following table lists the internal structures.
Date Variable

Date Variable Variables Settings | Description
VariableName.YR Integer Variable Theyear isinput in BCD
VariableNameMO Integer Variable The month isinput in BCD
VariableName. DAY | Integer Variable Theday isinputin BCD

When the NSET and NSETP instructions receive power, the specified date will be stored in
the date variable. 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 2005/10/20 specified in the JSET instruction is stored in D1, 05, 10, and 20
arestored in .YR, .MO, and .DAY, respectively.

B Date Setting Dialog Box
Double-click the NSET and NSETP instructions to display the dialog box for setting the date.
5% NSET =]

ear Month Day

F =&/ v =&/ =&

oK@ | Gancel i

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(Therange dependson the month. Leap years can be specified. For
example, February 2008 has 29 days.)
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B Confirming Execution Results

(1) If anumeric value out of the setting range isinput, an error will occur and the 6706 error
codeisset to #L_CalcErrCode. For checking error details, refer to the #L_CalcErrCode.

Program Example

NSET
Stores the setup date in the date variable.

—MAIN START
)

Settings MHSET

2f—i

ay 05/10/20 |5

DateData

=

3 |-MAIN END
o

(1) 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 D1.

Program Example
NSETP

—MAIN START
)

Settings MHSETP
I

I
ay 05/10/20 |5

DateData

=

o

—MAIN END

o

(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 D1.
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31.11 Operation (Arithmetic)

31.11.1 ADD and ADDP (Add)

Symbols and Features

Ladder Instructi Number of
adderinstruction Ladder Symbol Feature umbero

Name Steps
Add ADD A Operation 41013
(Add - _ |
Level Sensitive) 51 D1

52
Ladder Instruction Ladder Symbol Feature Number of
Name Steps
ADDP T Operation 4t013
(Add - |
positive transition) 51 D

52

B Operand Settings

The following describes the specifiable content 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
values are specified. The following describes how to calculate the number of steps.
Number of stepsin operand S1 + Number of stepsin operand S2 + Number of stepsin
operand D1 +1 = Total number of stepsin one instruction

For example, calculating the number of stepsin ADD and ADDP instructions
(For the number of stepsin an operand, refer to the operand settingsin the next page.)

ADD

Data1 |51 [1| Result[ndirect]

Data_2[0] |52

{Data 1 =1 step} +{Data 2[0] = 2 steps} + { Result [Specify indirectly]= 3 steps} + {1

step} = 7 steps
Onefinal step isrequired in the total number of stepsin the instruction. Be sure to add 1 step.
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B Operand Settings

The following describes the specifiable content of Operands (S1) and (S2) in the ADD and
ADDP instructions.

N Operand Possible: O
Name Type Condition Steps Not '
Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['word Specify by words only 1 0
(For example, [#INTERNAL]L S0000)
Symbol Bit X
Word 1 O
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 @]
(including 1/O) | specified
Specify integer variable [constant] or | 2 @]
Specify integer variable B/W
[constant]
Specify integer variable [variable] or | 3 @]
Specify integer variable B/W
[variable]
Specify integer variable [constant/ 4 O
variable]
.B/W [constant/variabl €]
Float 1 O
Specify float variable [constant] 2 o
Specify float variable [variable] 3 0]
Real 1 o
Specify real variable [constant] 2 @]
Specify real variable [variable] 3 @]
Timer PT/ET only 2 @]
Counter PV/.CV only 2 O
Date YR/ .MO/ .DAY only 2 O
Time HR/ .MIN/ .SEC only 2 @]
PID KP/.TR/.TD/.PA/.BA/.STonly |2 O
Continued
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N Operand Possible: O
Name Type Condition Steps Not _
Possible: X
Address X_ X
Format Y X
M_ X
| 1 @]
Q_ 1 O]
D_ Modifiers are not specified 1 @]
D_**** B/W[constant] 2 O
D_**** B/W[address]| 3 @]
F_ 1 @]
R_ 1 @]
T PT / .ET only 2 @]
C_ PV /.CV only 2 0]
N_ .YR/.MO/ .DAY only 2 0]
J_ HR/.MIN /.SEC only 2 @]
U_ KP/ TR/ TD/.PA/BA/.STonly |2 @]
Constant Integer -2147483648 to 2147483647 1 @]
Float +1.175494351e-38 to 1 O]
+3.402823466e+38
Redl +1.175494351e-308 to 2 O]
+1.7976931348623158e+308

GP-Pro EX Reference Manual

31-115




Operation (Arithmetic)

B Operand Settings
The following describes the specifiable content of Operand (D1) in the ADD and ADDP

instructions.
Possible: O
Name Type Condition gfeir:nd Not .
Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address Word Specify by words only 1 o)
(For example, [#ANTERNAL]LS0000)
Symbol Bit X
Word 1 @)
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 O
(only output) | specified
Specify integer variable [constant] or | 2 0]
Specify integer variable B/W
[constant]
Specify integer variable [variable] or | 3 0]
Specify integer variable B/W
[variable]
Specify integer variable [constant/ | 4 o
variable]
.B/W [constant/variabl €]
Float 1 o
Specify float variable [constant] 2 O
Specify float variable [variable] 3 0]
Real 1 @)
Specify real variable [constant] 2 0]
Specify real variable [variable] 3 0]
Timer PT/LET only 2 @)
Counter .PV/.CV only 2 O
Date YR/ .MO/ .DAY only 2 (@)
Time HR/ .MIN/ .SEC only 2 0]
PID KP/ TR/.TD/.PA/.BA/.STonly |2 @)
Continued
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N Operand Possible: O
Name Type Condition Steps Not _

Possible: X

Address X_ X

Format Y X

M_ X

| X

Q_ 1 O

D_ Modifiers are not specified 1 0]

D_**** B/W][constant] 2 o

D_**** B/W[address]| 3 @]

F_ 1 O

R_ 1 O

T PT / .ET only 2 (0]

C_ PV [.CV only 2 @]

N_ YR/ .MO/ .DAY only 2 @]

J HR/ .MIN /.SEC only 2 (@]

U_ KP/.TR/.TD/.PA/.BA/.STonly |2 O

Constant X
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B Explanation of the ADD and ADDP Instructions

The ADD and ADDP instructions are add instructions. When an ADD instruction is
executed, S1 will be added to S2 and the result is stored in D1.

The ADD and ADDP instructions always pass power. When using ADD and ADDP
instructions, 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
Operand S1  Integer constant 10
0|1 D1|OUT! 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 become hexadecimal

values.
[ ADD
Operand S1  Integer constant OxFF
OFF |51 D1 QUT2 Operand S2  Integer constant OxFE
Operand D1 Integer variable OUT2

OxFE |52

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

values.
ADD
Operand S1  Float constant 0.11
0f011 |81 D1|OUT3 Operand S2  Float constant 0.12
0012 | Operand D1 Foat variable OUT3

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

ADD
Operand S1  Rea constant 0.11
LA U e Operand S2  Real constant 0.12
Operand D1 Real constant OUT4

02 |52
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When Adding Data in a Specified Array (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.

ADD Data 1 Arraysize=5
Datal |51 D1fResult ‘ Data 2 Array size=5

Result Array size=5
Data? |52 The operand specification in the left diagram results
in an error.

ADD | Data 1[0] Array size=5
i E—_— Data 2[0] Array s@ze =5

Resultin] Array size=5

Arithmetic operations are performed only on
individualy specified arrays.

Data 1001 |5

Data_2[0] |52

B Confirming Execution Results

(1) If an overflow occurs as aresult of the instruction, the system variable (bit) #L_CalcCarry
turns on.

(2) Theinstruction will not execute if the valuein operand S1 or S2 (infinite or non-numeric
value) cannot be recognized. The error code (6706) iswritten to #L_CalcErrCode.
Theresult in D1 maintains the value from the previous successfully run instruction.

(3)#L_Error turns on, and the error code (6706) iswritten to #L._CalcErrCode.

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

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the gtate after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.
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Program Example

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

—MAIN START
)

Start ADD

D] 25 |51 D1 Result

o

MAIN END

(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

—MAIN START
)

Start ADDP

D] 25 |51 D1 Result

o

MAIN END

(1) 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, the ADDP instruction will
execute only when upward transition is detected.

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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31.11.2 SUB and SUBP (Subtract)

Symbols and Features

Ladder Instructi Number of
adderinstruction Ladder Symbol Feature umbero
Name Steps
SUB e Operation 41013
(Subtract -
Level Sensitive) 51 Df

=2
L | i N f
adder Instruction Ladder Symbol Feature umber o
Name Steps
SUBP —SUEP Operation 41013
(Subtract - _
positive transition) 51 DI

52

B Operand Settings

The following describes the specifiable content 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
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
operand D1 + 1 = Total number of stepsin one instruction

For example, calculating the number of stepsin SUB and SUBP instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

SUB

Data 1 |51 01| Result[hdirect]

—_

Data_2[0] |52

{Data 1 =1 step} +{Data 2[0] = 2 steps} + { Result [Specify indirectly]= 3 steps} + {1

step} = 7 steps
Onefina step isrequired in the total number of stepsin the instruction. Be sure to add 1 step.

GP-Pro EX Reference Manual 31-121



Operation (Arithmetic)

B Operand Settings

The following describes the specifiable content of Operands (S1) and (S2) in the SUB and
SUBP instructions

N Operand Possible: O
Name Type Condition Steps Not .
Possible: X
External Bit X
Device  'word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['word Specify by words only 1 o)
(For example, [#INTERNAL]LS0000)
Symbol Bit X
Word 1 O
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not specified | 1 @]
(including 1/0) specify integer variable [constant] or | 2 O
Specify integer variable B/W
[constant]
Specify integer variable [variable] or | 3 @]
Specify integer variable B/W
[variable]
Specify integer variable [constant/ 4 O
variable]
.B/W [constant/variabl €]
Float 1 @]
Specify float variable [constant] 2 @]
Specify float variable [variable] 3 @]
Real 1 O
Specify real variable [constant] 2 @]
Specify real variable [variabl€] 3 @]
Timer PTLET only 2 @]
Counter PV/.CV only 2 @]
Date YR/ .MO/ .DAY only 2 0]
Time .HR/ .MIN/ .SEC only 2 @]
PID KP/.TR/.TD/.PA/.BA/.ST only 2 O
Continued
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N Operand Possible: O
Name Type Condition Steps Not .
Possible: X
Address X_ X
Format Y X
M_ X
I 1 0]
Q_ 1 0]
D_ Modifiers are not specified 1 @]
D_**** B/W [constant] 2 O
D_**** B/W [address]| 3 @]
F_ 1 @]
R_ 1 0]
T .PT [ .ET only 2 @]
C_ PV /.CV only 2 @)
N_ .YR/.MO/ .DAY only 2 @]
J_ .HR/ .MIN/.SEC only 2 @]
U_ KP/.TR/.TD/.PA/.BA/.ST only 2 @]
Constant | Integer -2147483648 to 2147483647 1 0]
Float +1.175494351e-38 to 1 0]
+3.402823466e+38
Red +1.175494351e-308 to 2 0]
+1.7976931348623158e+308
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B Operand Settings
The following describes the specifiable content of Operand (D1) in the SUB and SUBP

instructions.
Possible: O
Name Type Condition S:;ep;and Not '
Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address Word Specify by words only 1 o)
(For example, [#ANTERNAL]LS0000)
Symbol Bit X
Word 1 O
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 @]
(Output only) | specified
Specify integer variable [constant] or | 2 @]
Specify integer variable B/W
[constant]
Specify integer variable [variable] or | 3 @]
Specify integer variable B/W
[variable]
Specify integer variable [constant/ 4 O
variable]
.B/W [constant/variabl €]
Float 1 O
Specify float variable [constant] 2 O
Specify float variable [variable] 3 @]
Real 1 O
Specify real variable [constant] 2 0]
Specify real variable [variable] 3 @]
Timer PT/LET only 2 @]
Counter PV/.CV only 2 O
Date YR/ .MO/ .DAY only 2 O
Time HR/ .MIN/ .SEC only 2 @]
PID KP/ TR/ TD/.PA/BA/.STonly |2 O
Continued
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N Operand Possible: O
Name Type Condition Steps Not _

Possible: X

Address X_ X

Format Y X

M_ X

| X

Q_ 1 O]

D_ Modifiers are not specified 1 @]

D_**** B/W][constant] 2 O

D_**** B/W[address]| 3 0]

F_ 1 @]

R_ 1 @]

T PT / .ET only 2 @]

C_ PV [.CV only 2 0]

N_ YR/ .MO/ .DAY only 2 0]

J HR/ .MIN /.SEC only 2 @]

U_ KP/.TR/.TD/.PA/.BA/.STonly |2 @]

Constant X
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B Explanation of the SUB and SUBP Instructions

The SUB and SUBP instructions are subtraction instructions. When a SUB instruction is
executed, S1 will be subtracted from S2 and the result is stored in D1.

The SUB and SUBP instructions always pass power. When using SUB and SUBP
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 in 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

10 |s1 D1jouTi 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 Ox (zero and lower case "x") isinput, the following values become hexadecimal

values.
sUs Operand S1  Integer constant OxFF
OxFF |51 D1|oUT2 Operand S2  Integer constant OxFE
ke | Operand D1 Integer variable OUT2

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

values.
SUB
Operand S1  Float constant 0.11
0011 fs1 D1 OUT3 Operand S2  Float constant 0.12
0012 | 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 asreal values.

sH8 ‘ Operand S1  Real constant 0.11

0011 |s1 D1 OUTS Operand S2 Real constant 0.12
Operand D1 Real variable OUT4

Or0a2 |52
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When Subtracting Data in a Specified Array (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.

Data 1 Arraysize=5

SUE
Data 2 Arraysize=5
Datal {51 D1| Result Result Array size=5

The operand specification in the left diagram
Data ? [s2 resultsin an error.

Data 1[0] Arraysize=5

suB Data 2[0] Array size=5
Data 1[0 (51 D1 Resultln] ‘ Result[n] Array size=5
Arithmetic operations are performed only on
individually specified arrays.

Data_2[0] (52

B Confirming Execution Results

(1) If an overflow occurs as aresult of theinstruction, the system variable (bit) #L_CalcCarry
turns on.

(2) Theinstruction will not execute if the valuein operand S1 or S2 (infinite or non-numeric
value) cannot be recognized. For the error check, the error code "6706" is set to
#L_CacErrCode.

The output result D1 maintains the value from the previous instruction executed
successfully.

(3)#L_Error turns on, and the error code (6706) iswritten to #L._CalcErrCode.

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

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the gtate after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.
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Program Example

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

—MAIN START
)

Start sUEB

D] 25 |51 D1 Result

o

MAIN END

(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,
isstoredin D1.

When using a normally open instruction, as long as the variable is ON, the SUB
instruction is aways executed.

Program Example
SUBP

—MAIN START
)

Start SUEP

D] 25 |51 D1 Result

15 |52

o

MAIN END

(1) 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 a normally 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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31.11.3 MUL and MULP (Multiplication)

Symbols and Features

Ladder Instructi Number of
adderinstruction Ladder Symbol Feature umbero
Name Steps
MUL i Operation 41013
(Multiplication - . |
Level Sensitive) 51 D
=2
L | i N f
adder Instruction Ladder Symbol Feature umber o
Name Steps
MULP YIS Operation 41013
(Multiplication - |
positive transition) 51 D
=2

B Operand Settings

The following describes the specifiable content 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
operand D1 + 1 = Total number of stepsin one instruction

For example, calculating the number of stepsin MUL and MULP instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

rLIL

Data 1 |51 01| Pesult[hdirect]

—

Data_2[0] |52

{Data_1=1step} +{Data 2 [0] = 2 steps} + { Result [Specify indirectly]= 3 steps} + {1

step} =7 steps
Onefinal step isrequired in the total number of stepsin the instruction. Be sure to add 1 step.
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B Operand Settings

The following describes the specifiable content of Operands (S1) and (S2) in the MUL and
MULP instructions.

N Operand Possible: O
Name Type Condition Steps Not.
Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['ord Specify by words only 1 O
(For example, [FINTERNAL]LS0000)
Symbol Bit X
Word 1 O
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 @]
(including 1/0) | specified
Specify integer variable [constant] or | 2 @]
Specify integer variable B/W
[constant]
Specify integer variable [variable] or | 3 @]
Specify integer variable B/W
[variable]
Specify integer variable [constant/ 4 O
variable]
.B/W [constant/variabl€e]
Float 1 O
Specify float variable [constant] 2 O
Specify float variable [variable] 3 @]
Real 1 O
Specify real variable [constant] 2 @]
Specify real variable [variabl €] 3 @]
Timer .PT/.ET only 2 @]
Counter .PV/.CV only 2 O
Date YR/ .MO/ .DAY only 2 0]
Time HR/ .MIN/ .SEC only 2 @]
PID KP/TR/.TD/PA/BA/.STonly |2 O
Continued
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N Operand Possible: O
Name Type Condition Steps Not_
Possible: X
Address X_ X
Format Y X
M_ X
| 1 0]
Q_ 1 0]
D_ Modifiers are not specified 1 0]
D_**** B/W [constant] 2 @)
D_**** B/W [address] 3 O
F_ 1 0]
R_ 1 0]
T PT / .ET only 2 @]
C_ PV /.CV only 2 @)
N_ .YR/.MO/ .DAY only 2 o
J_ HR/ .MIN /.SEC only 2 @]
U_ KP/ TR/ TD/ PA/BA/STonly |2 @]
Constant Integer -2147483648 to 2147483647 1 0]
Float +1.175494351e-38 to 1 0]
+3.402823466e+38
Real +1.175494351e-308 to 2 0]
+1.7976931348623158e+308
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B Operand Settings
The following describes the specifiable content of Operand (D1) in the MUL and MULP

instructions.
N Operand Possible: O
Name Type Condition Steps Not .
Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address Word Specify by words only 1 o)
(For example, [#ANTERNAL]LS0000)
Symbol Bit X
Word 1 O
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 @]
(Output only) | specified
Specify integer variable [constant] or | 2 @]
Specify integer variable B/W
[constant]
Specify integer variable [variable] or | 3 @]
Specify integer variable B/W
[variable]
Specify integer variable [constant/ 4 O
variable]
.B/W [constant/variabl €]
Float 1 O
Specify float variable [constant] 2 O
Specify float variable [variable] 3 @]
Real 1 0]
Specify real variable [constant] 2 @]
Specify real variable [variabl€] 3 @]
Timer PT/LET only 2 @]
Counter .PV/.CV only 2 O
Date YR/ .MO/ .DAY only 2 0]
Time HR/ .MIN/ .SEC only 2 @]
PID KP/ TR/.TD/.PA/.BA/.ST only 2 O
Continued
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N Operand Possible: O
Name Type Condition Steps Not .

Possible: X

Address X_ X

Format Y X

M_ X

| X

Q_ 1 0]

D_ Modifiers are not specified 1 @]

D_**** B/W [constant] 2 o

D_**** B/W[address]| 3 (@]

F_ 1 0]

R_ 1 0]

T PT / .ET only 2 @]

C_ PV [.CV only 2 @)

N_ YR/ .MO/ .DAY only 2 o

J HR/ .MIN /.SEC only 2 @]

U_ KP/.TR/.TD/.PA/.BA/.STonly |2 @]

Constant X
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B Explanation of the MUL and MULP Instructions

The MUL and MULP instructions are multiplication instructions. When aMUL instructionis
executed, S1 will be multiplied by S2 and the result is stored in D1.

The MUL and MULP instructions always pass power. When using MUL and MULP
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 in operands S1, S2, and D1.

Refer to the following for specifying a constant.

When operand D1 is an integer variable

ML ‘ Operand S1  Integer constant 10

1051 D1l OUTY 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 become hexadecimal
values.

[ wuL
Operand S1  Integer constant OxFF
OFF |51 D1|OUT2 Operand S2  Integer constant OxXFE
Operand D1 Integer variable OUT2

OxFE |52

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

values.
hALIL
Operand S1  Float constant 0.11
011 {81 D1 OUT3 Operand S2  Float constant 0.12
012 |52 Operand D1 Foat variable OUT3

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

M Operand S1  Rea constant 0.11
0011 |81 D1fOUT4 Operand S2  Real constant 0.12
Operand D1 Real constant OUT4

02 |52
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When Multiplying Data in a Specified Array (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.

ML Data 1 Arraysize=5

Data 2 Array size=5

Datal |1 D7|Result Result Array size=5
P The operand specification in the left diagram

resultsin an error.

ML Data 1[0] Array size=5

Data 2[0] Arraysize=5

Data 1001 |51 D1/ Resultln] ‘ Rewlt[n] Array sze=5
Data_2[0] |52 Arithmetic operations are performed only on

individually specified arrays.

B Confirming Execution Results

(1) If an overflow occurs as aresult of the instruction, the system variable (bit) #L_CalcCarry
turns on.

(2) Theinstruction will not execute if the valuein operand S1 or S2 (infinite or non-numeric
value) cannot be recognized. For the error check, the error code "6706" is set to
#L_CacErrCode.

The output result D1 maintains the value from the previous instruction executed
successfully.

(3)#L_Error turns on, and the error code (6706) iswritten to #L._CalcErrCode.

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

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the gtate after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.
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Program Example

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

—MAIN START
)

Start ML

D] 25 |51 D1 Result

15 |52

o

MAIN END

(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* 15 = 375,
isstored in D1.

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

Program Example
MULP

—MAIN START
)

Start MULP

D] 25 |51 D1 Result

o

MAIN END

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* 15 =
375, isstored in D1.

Even when using a normally open instruction, the MULP instruction executes only when
it detects the upward transition. Therefore, even when the variable of the NO instruction
isaways ON, the MULP instruction is executed only for one scan.
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31.11.4 DIV and DIVP (Division)

Symbols and Features

Ladder Instructi Number of
adderinstruction Ladder Symbol Feature umbero
Name Steps
DIV Operation 41013
o BIAY
(Division -
Level Sensitive) 51 Df
=2
L | i N f
adder Instruction Ladder Symbol Feature umber o
Name Steps
DIVP Operation 41013
o LIvP
(Division - _
positive transition) 51 DI
52

B Operand Settings

The following describes the specifiable content of the (S1, S2, and D1) operandsfor DIV and
DIVP instructions.

The actual number of stepsin the DIV and DIV P 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
operand D1 +1 = Total number of stepsin one instruction

For example, calculate the number of stepsin DIV and DIVP instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

Cmf

Data 1 |51 01| ResultIndirect]

Data_2[0] |52

{Data 1 =1 step} +{Data 2[0] = 2 steps} + { Result [Specify indirectly]= 3 steps} + {1

step} =7 steps
Onefinal step isrequired in the total number of stepsin the instruction. Make sure to add 1
step.
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B Operand Settings

The following describes the specifiable content of Operands (S1) and (S2) in the DIV and
DIVP instructions.

N Operand Possible: O
Name Type Condition Steps Not.
Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['word Specify by words only 1 0
(For example, [#INTERNAL]L S0000)
Symbol Bit X
Word 1 O
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 @]
(including 1/0) | specified
Specify integer variable [constant] or | 2 @]
Specify integer variable B/W
[constant]
Specify integer variable [variable] or | 3 @]
Specify integer variable B/W
[variable]
Specify integer variable [constant/ 4 O
variable]
.B/W [constant/variabl €]
Float 1 O
Specify float variable [constant] 2 o
Specify float variable [variable] 3 @)
Real 1 O
Specify real variable [constant] 2 O
Specify real variable [variable] 3 0]
Timer PT/LET only 2 @)
Counter PV/.CV only 2 O
Date YR/ .MO/ .DAY only 2 @)
Time HR/ .MIN/ .SEC only 2 O
PID KP/TR/.TD/.PA/BA/STonly |2 O
Continued
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N Operand Possible: O
Name Type Condition Steps Not _
Possible: X
Address X_ X
Format Y X
M_ X
| 1 O
Q_ 1 0]
D_ Modifiers are not specified 1 O
D_**** B/W [constant] 2 o
D_**** B/W [address] 3 O
F_ 1 O
R_ 1 O
T PT / .ET only 2 @)
C_ PV [.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ HR/ .MIN /.SEC only 2 @]
U_ KP/.TR/.TD/.PA/.BA/.ST only 2 O
Constant Integer -2147483648 to 2147483647 1 @]
Float +1.175494351e-38 to 1 0]
+3.402823466e+38
Real +1.175494351e-308 to 2 0]
+1.7976931348623158e+308
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B Operand Settings
The following describes the specifiable content of Operand (D1) in the DIV and DIVP

instructions.
Possible: O
Name Type Condition gﬁ:i?nd Not.
Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address Word Specify by words only 1 o)
(For example, [#ANTERNAL]LS0000)
Symbol Bit X
Word 1 @)
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 O
(Output only) | specified
Specify integer variable [constant] or | 2 0]
Specify integer variable B/W
[constant]
Specify integer variable [variable] or | 3 0]
Specify integer variable B/W
[variable]
Specify integer variable [constant/ 4 o
variable]
.B/W [constant/variabl €]
Float 1 o
Specify float variable [constant] 2 @)
Specify float variable [variable] 3 0]
Real 1 @)
Specify real variable [constant] 2 O
Specify real variable [variable] 3 @]
Timer PT/LET only 2 @)
Counter PV/.CV only 2 O
Date YR/ .MO/ .DAY only 2 @)
Time HR/ .MIN/ .SEC only 2 0]
PID KP/ TR/ TD/.PA/BA/.STonly |2 O
Continued
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N Operand Possible: O
Name Type Condition Steps Not .

Possible: X

Address X_ X

Format Y X

M_ X

| X

Q_ 1 0]

D_ Modifiers are not specified 1 0]

D_**** B/W [constant] 2 O

D_**** B/W [address] 3 @]

F_ 1 O

R_ 1 O

T PT / .ET only 2 (0]

C_ PV [.CV only 2 @]

N_ YR/ .MO/ .DAY only 2 @]

J HR/ .MIN /.SEC only 2 (@]

U_ KP/.TR/.TD/.PA/.BA/.STonly |2 0]

Constant X
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B Explanation of the DIV and DIVP Instructions

The DIV and DIVP instructions are division instructions. When aDIV instruction is
executed, S1 will be divided by S2 and the result is stored in D1.

The DIV and DIV P instructions aways pass power. When using the DIV and DIVP
instructions, if the types of variables specified in operands S1, S2, and D1 are not the same,
an error occurs. 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
Operand S1  Integer constant 10

By Operand S2  Integer constant 3
wolst  oilour Operand D1  Integer variable OUT1
The operation result is rounded off to the nearest
3 |82 integer.

For example, 10 (S1) / 3(S2) =3 (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 become hexadecimal
values.

Operand S1  Integer constant OxA

= Operand S2  Integer constant 0x3
oAl pilouTe Operand D1 Integer variable OUT2
The operation result is rounded off to the nearest

03 |52 integer.
For 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 are interpreted as float
values.
Operand S1  Float constant 150

By Operand S2  Float constant 0.8
ofiso lst o1louTs Operand D_l Float yariable QUT3 . _
The operation result isavalueincluding the decimal

0fg |52 point.
For example, Of 15.0 (S1) / Of 0.8 (S2) = 18.75 (D1)
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When operand D1 is a real variable
When Or (zero and lower case "r") isinput, the following values are interpreted as real values.
Operand S1  Float constant 150

o Operand S2  Float constant 0.8
0r50 |21 D1l oUT4 Operand D1 Float variable OUT4
The operation result isavalue including the
008 |52 decimal point.

For example 0r15.0 (S1) / 0r0.8 (S2) = 18.75 (D1)

When Dividing Data in a Specified Array (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.

Data 1 Array size=5
oI — &

Data 2 Arraysize=5
Datal |31 D1| Result ‘ Result Array size=5

The operand specification in the left diagram
Data ? |52 resultsin an error.

Data 1[0] Arraysize=5
Data 2[0] Arraysize=5
Resultln] Result[n] Array size=5
Arithmetic operations are performed only on
individually specified arrays.

Data1[0] |51 D

=

Data_2[0] |52

B Confirming Execution Results

(1) If an overflow occurs as aresult of the instruction, the system variable (bit) #L_CalcCarry
turns on.

(2) Theinstruction will not execute if the valuein operand S1 or S2 (infinite or non-numeric
value) cannot be recognized. For the error check, the error code "6706" is set to
#L_CalcErrCode.

The output result D1 maintains the value from the previous instruction executed
successfully.

(3)#L_Error turns on, and the error code (6706) iswritten to #L._CalcErrCode.

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

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.
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Program Example

DIV

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

)

ay

o

—MAIN START

Start

— 1

[

MAIN END

0r25.0

0M5.0

a1

52

Result

(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..., is stored in the result data (float variable) in D1. When the value cannot be
divided, it is rounded off to the nearest digit.

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

Program Example
DIVP

)

ay

o

—MAIN START

[

MAIN END

0r25.0

0M5.0

a1

52

Result

(1) When the normally open instruction turns ON, the DIV P instruction will be executed.
When the DIV P 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 isaways ON, the DIVP instruction is executed only
for one scan.

GP-Pro EX Reference Manual 31-144



Operation (Arithmetic)

31.11.5 MOD and MODP (Modulus)

Symbols and Features

Ladder Instructi Number of
adderinstruction Ladder Symbol Feature umbero
Name Steps
MOD o0 Operation 41013
(Modulus - . .
Level Sensitive) 51 DI

=2
L | i N f
adder Instruction Ladder Symbol Feature umber o
Name Steps
MODP Yo Operation 41013
(Modulus -
positive transition) 51 D

=2

B Operand Settings

The following describes the specifiable content 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 stepsin
operand D1 +1 = Total number of stepsin one instruction

For example, calculating the number of stepsin MOD and MODP instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

M0
Data 1 |51 01| Result{hdirect]

Data_2[0] |52

{Data 1 =1 step} +{Data 2[0] = 2 steps} + { Result [Specify indirectly]= 3 steps} + {1

step} =7 steps
Onefina step isrequired in the total number of stepsin the instruction. Be sure to add 1 step.
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B Operand Settings

The following describes the specifiable content of Operands (S1) and (S2) in the MOD and
MODP instructions.

N Operand Possible: O
Name Type Condition Steps Not .
Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  [word Specify by words only 1 o)
(For example, [#ANTERNAL]LS0000)
Symbol Bit X
Word 1 O
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not specified | 1 0]
(including 1/0) gpecify integer variable [constant] or | 2 e}
Specify integer variable B/W
[constant]
Specify integer variable [variable] or |3 @]
Specify integer variable B/W
[variable]
Specify integer variable [constant/ 4 o
variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variabl€] X
Timer PT/.ET only 2 @)
Counter PV/.CV only 2 O
Date YR/ .MO/ .DAY only 2 @)
Time HR/ .MIN/ .SEC only 2 O
PID KP/.TR/.TD/.PA/.BA/.ST only 2 O
Continued
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N Operand Possible: O
Name Type Condition Steps Not _
Possible: X
Address X_ X
Format Y X
M_ X
| 1 O
Q_ 1 0]
D_ Modifiers are not specified 1 @]
D_**** B/W [constant] 2 O
D_**** B/W [address] 3 @]
F_ X
R_ X
T PT / .ET only 2 @)
C_ PV [.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @)
J_ HR/ .MIN /.SEC only 2 O
u_ KP/.TR/.TD/.PA/.BA/.ST only 2 O
Constant Integer -2147483648 to 2147483647 1 @]
Float +1.175494351e-38 to X
+3.402823466e+38
Redl +1.175494351e-308 to X
+1.7976931348623158e+308
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B Operand Settings
The following describes the specifiable content of Operand (D1) in the MOD and MODP

instructions.
Possible: O
Name Type Condition g&?ﬁnd Not'
Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address Word Specify by words only 1 o)
(For example, [#ANTERNAL]LS0000)
Symbol Bit X
Word 1 O
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 @]
(Output only) | specified
Specify integer variable [constant] or | 2 @]
Specify integer variable B/W
[constant]
Specify integer variable [variable] or |3 @]
Specify integer variable B/W
[variable]
Specify integer variable [constant/ 4 O
variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PT/LET only 2 @]
Counter .PV/.CV only 2 O
Date YR/ .MO/ .DAY only 2 o
Time HR/ .MIN/ .SEC only 2 @]
PID KP/TR/.TD/.PA/.BA/.ST only 2 O
Continued
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N Operand Possible: O
Name Type Condition Steps Not _

Possible: X

Address X_ X

Format Y X

M_ X

| X

Q_ 1 0]

D_ Modifiers are not specified 1 @]

D_**** B/W [constant] 2 O

D_**** B/W [address] 3 0]

F_ X

R_ X

T PT / .ET only 2 @]

C_ PV [.CV only 2 @]

N_ YR/ .MO/ .DAY only 2 0]

J HR/ .MIN /.SEC only 2 @]

U_ KP/.TR/.TD/.PA/.BA/.STonly |2 @]

Constant X
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B Explanation of the MOD and MODP Instructions

The MOD and MODP instructions are modulus operations. When aMOD instruction is
executed, S1 will be divided 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 in 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

MOD l Operand S2  Integer constant 3

1051 pilouTt Operand D1 Integer variable OUT1
For example, 10 (S1) / 3 (S2) = 3 Remainder 1
8 |l Therefore, D1 =1

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 become hexadecimal

values.
Operand S1  Integer constant OxFF

Mep Operand S2  Integer constant OxFE
0 |51 D1l ouTe Operand D1 Integer variable OUT2
For example, 10 (S1) / 3 (S2) = 3 Remainder 1

03 |22 Therefore, D1 =1

When Performing Modules Operation on Data in a Specified Array (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.

Data 1 Arraysize=5
MOD

Data 2 Arraysize=5
Datal |51 D1 Result Result  Array size=5
The operand specification in the left diagram
Data 2 |52 resultsin an error.
MOD Data 1[0] Array size=5
Data 1001 |51 D1| Resultln] Data 2[0]  Array S!ZG =9
Result[n]  Array size=5
Data 2[0] |52 Arithmetic operations are performed only on

individually specified arrays.
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B Confirming Execution Results
(1) If an overflow occurs as aresult of the instruction, the system variable (bit) #L_CalcCarry
turns on.
(2)#L_Error turns on, and the error code (6706) iswritten to #L._CalcErrCode.
(3) When the execution result is 0, the system variable #L_CalcZero turns ON.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the gtate after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example

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

—MAIN START
)

Start MO0

D] 25 |51 D1 Result

o

MAIN END

(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), is stored 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

—MAIN START
)

Start MODP

D] 25 |51 D1 Result

15 |52

o

MAIN END

(2) When the normally open instruction start turns ON, the MODP instruction will be
executed. When the MODP instruction is executed, the result value of 10, obtained from
25/15 = 1 (remainder 10), isstored in D1.

Even when using a normally open instruction, the MODP instruction executes only when
it detects the upward transition.

Therefore, even when the NO instruction isalways ON, the MODP instruction is executed
only for one scan.
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31.11.6 INC and INCP (Increment)

Symbols and Features

Ladder Instructi Number of
aader Instruction Ladder Symbol Feature umber o
Name Steps
INC e Operation 2to4

(Increment -

Level Sensitive) D1

Ladder Instructi Number of
adder Instruction Ladder Symbol Feature umbero
Name Steps
INCP . Operation 2to4
(Increment - .

positive transition) D1

B Operand Settings
The following describes the specifiable content of Operand (D1) in the INC and INCP

instructions.
Instruction Possible: O
Name Type Condition Step Count Not .
Possible: X
External Bit X
Device Word Specify by words only 2 ¢}
Address (For example, [PLC1]D0000)
Internal Bit X
Address Word Specify by words only 2 O
(For example,
[#/NTERNAL]L S0000)
Symbol Bit X
Word 2 @]
Continued
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Instruction Possible: O
Name Type Condition Step Count Not _
Possible: X
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 2 @]
(Output only) | specified
Specify integer variable 3 O
[constant]
Specify integer variable 4 @]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variabl €] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PT/LET only 3 @)
Counter PV/.CV only 3 0]
Date YR/ .MO/ .DAY only 3 O
Time HR/ .MIN/ .SEC only 3 0]
PID KP/TR/.TD/.PA/.BA/.ST 3 O
only
Continued
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Instruction Possible: O
Name Type Condition Step Count Not _
Possible: X
Address X_ X
Format Y X
M _ X
| X
Q_ 1 0]
D_ Modifiers are not specified 1 @]
D_**** B/W [constant] X
D_**** B/W [address] X
F_ X
R_ X
T PT / .ET only 3 0]
C_ PV /.CV only 3 @]
N_ YR/.MO/ .DAY only 3 O
J_ HR/ .MIN / .SEC only 3 0]
u_ KP/TR/.TD/.PA/.BA/.ST 3 @]
only
Constant Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466¢e+38
Redl +1.175494351e-308 to X
+1.7976931348623158e+308
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B Explanation of the INC and INCP Instructions
The INC and INCP instructions are incremental instructions. When an INC instruction is

executed, 1 isadded to D1.
The INC and INCP instructions always pass power.

B Confirming Execution Results

(1) If an overflow occurs as aresult of theinstruction, the system variable (bit) #L_CalcCarry
turns on.
(2) When the execution result is O, the system variable #L_CalcZero turns ON.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the gtate after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example

INC
Every time the INC instruction turns on, 1 is added.

—MAIN START
)

Start NG

21—l

D] 01| Result

3 |-MAIN END
6y

(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 instruction is passing power,
the INC instruction continually executes adding 1 at each scan.
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Program Example
INCP

—MAIN START
)

Start INGP
2| |

D] 01| Result

3 |-MAIN END
6y

(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 anormally open instruction, the INCP instruction executes only when it
detects an upward transition. Therefore, even when the operation is continuously ON, the
INCP instruction executes for only one scan and 1 is subtracted from D1(integer
variable).
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31.11.7 DEC and DECP (Decrement)

Symbols and Features

Ladder Instruct Number of
adaer Instruction Ladder Symbol Feature umber o
Name Steps
DEC . Operation 2to4
DEC
(Decrement - .
Level Sensitive) D
Ladder Instruct Number of
adder Instruction Ladder Symbol Feature umber o
Name Steps
DECP — Operation 2to4
(Decrement -
positive transition) D1

B Operand Settings

The following describes the specifiable content of Operand (D1) in the DEC and DECP

instructions.
Instruction Possible: O
Name Type Condition Step Count Not .
Possible: X
External Bit X
Device Word Specify by words only 2 ¢}
Address (For example, [PLC1]D0000)
Internal Bit X
Address Word Specify by words only 2 O
(For example,
[#/NTERNAL]L S0000)
Symbol Bit X
Word 2 @]
Continued
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Instruction Possible: O
Name Type Condition Step Count Not _
Possible: X
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 2 @]
(Output only) | specified
Specify integer variable 3 O
[constant]
Specify integer variable 4 @]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variabl €] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PT/LET only 3 @)
Counter PV/.CV only 3 0]
Date YR/ .MO/ .DAY only 3 O
Time HR/ .MIN/ .SEC only 3 0]
PID KP/TR/.TD/.PA/.BA/.ST 3 O
only
Continued
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Instruction Possible: O
Name Type Condition Step Count Not _
Possible: X
Address X_ X
Format Y X
M _ X
| X
Q_ 1 0]
D_ Modifiers are not specified 1 @]
D_**** B/W [constant] X
D_**** B/W [address] X
F_ X
R_ X
T PT / .ET only 3 0]
C_ PV /.CV only 3 @]
N_ YR/.MO/ .DAY only 3 O
J_ HR/ .MIN / .SEC only 3 0]
u_ KP/TR/.TD/.PA/.BA/.ST 3 @]
only
Constant Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466¢e+38
Redl +1.175494351e-308 to X
+1.7976931348623158e+308
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B Explanation of the DEC and DECP Instructions

DEC and DECP instructions are decrement instructions. When a DEC instruction is run, it
subtracts 1 from D1.
The DEC and DECP instructions always pass power.

B Confirming Execution Results

(1) If an overflow occurs as aresult of theinstruction, the system variable (bit) #L_CalcCarry
turns on.
(2) When the execution result is O, the system variable #L_CalcZero turns ON.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the gtate after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example

DEC
Every time the DEC instruction turns on, 1 is subtracted.

—MAIN START
)

Start DEGC

2l

D] 01| Result

3 |-MAIN END
6y

(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(integer variable). When
using a normally open instruction, as long as the instruction is passing power, the DEC
instruction is continually run and subtracts 1 from D1.
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Program Example
DECP

—MAIN START
)

Start DEGP
2l + -

D] 01| Result
MAIN END

o

6y

(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(integer variable).
Even when using anormally open instruction, the DECP instruction executes only when it
detects an upward transition. Therefore, even when the operation is continuously ON, the
INCP instruction executes for only one scan and 1 is subtracted from D1(integer
variable).
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31.12 Operation (Time)

31.12.1 JADD and JAD

Symbols and Features

DP (Time Addition)

Ladder Instructi Number of
adder Instruction Ladder Symbol Feature amoero
Name Steps
7DD - Operation 4
(Time Addition - A .
Level Sensitive) o1 o1

52
Ladder Instructi humb f
adder Instruction Ladder Symbol Feature ambero
Name Steps
JADDP Operation 4
(Time Addition - e
positive transition) 31 D

52

B Operand Settings

The following describes the specifiable content of Operands (S1, S2, and D1) in the JADD

and JADDP instructions.

. Instruction Possible: O
Name Type Condition Step Count Not _
Possible: X
External Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit X
Address Word Specify by words only X
(For example,
[#/NTERNAL]L S0000)
Symbol Bit X
Word X
Continued
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Instruction Possible: O
Name Type Condition Step Count Not _
Possible: X
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not X
(Output only) | specified
Specify integer variable X
[constant]
Specify integer variable X
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variabl€e] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PT/LET only X
Counter PV/.CV only X
Date YR/ .MO/ .DAY only X
Time Other than .HR / .MIN / .SEC 4 @)
PID KP/TR/.TD/.PA/.BA/.ST X
only
Continued

GP-Pro EX Reference Manual

31-164




Operation (Time)

Instruction Possible: O
Name Type Condition Step Count Not _
Possible: X
Address X_ X
Format Y X
M _ X
| X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address] X
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 0]
u_ KP/TR/.TD/.PA/.BA/.ST X
only
Constant Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466¢e+38
Redl +1.175494351e-308 to X
+1.7976931348623158e+308
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B Explanation of the JADD and JADDP Instructions

The JADD and JADDP instructions are time addition instructions. When aJADD instruction
is executed, the time variable in operand S1 will be 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

instructions always pass power.

Time Variable

Time Variable

Variables Settings

Description

VariableName.HR

Integer Variable

Hours areinput in BCD.

VariableName.MIN

Integer Variable

Minutes areinput in BCD.

VariableName.SEC Integer Variable Seconds are input in BCD.

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

B Confirming Execution Results

(1) If the result reaches 00:00' 00" after the instruction, an overflow will occur. The
#L_CalcCarry for the system variable (bit) turns on.
(2) If the operation result is00:00' 00", the system variable #L_CalcZero turns ON.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the gtate after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.
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Program Example

JADD

When the positive transition instruction is turned ON, time addition will be performed.

)

ay

—MAIN START

Start

— 1

JADD

Data_1

Data_2

a1 o1

52

Result

o

MAIN END

(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) in operand S2, and the result of the addition is stored in operand
D1. When using a normally open instruction, as long as the instruction is passing power,
the JADD instruction continually executes at each scan, performing the time add
operation.

For example, when Data 1 in operand 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 the
result datain operand D1.

Program Example
JADDP

)

ay

o

—MAIN START

Start

JADDP

MAIN END

Data_1

Data_2

a1 o1

52

Result

(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. Evenwhen 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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31.12.2 JSUB and JSUBP (Time Subtraction)

Symbols and Features

Ladder Instructi Number of
adderinstruction Ladder Symbol Feature umbero
Name Steps
JSUB Operation 4
(Time Subtraction - JELE
Level Sensitive) -

52
Ladder Instructi Numb f
adder Instruction Ladder Symbol Feature umbero
Name Steps
JSUBP Operation 4
(Time Subtraction - JElER
positive transition) 5 B

52

B Operand Settings

The following describes the specifiable content of Operands (S1, S2, and D1) in the JISUB

and JSUBP instructions.

Operand Possible: O
Name Type Condition Steps Not .
Possible: X
External Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit X
Address Word Specify by words only X
(For example,
[#INTERNAL]L S0000)
Symbol Bit X
Word X
Continued
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N Operand Possible: O
Name Type Condition Steps Not_
Possible: X
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not X
(Output only) | specified
Specify integer variable X
[constant]
Specify integer variable X
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variabl €] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PT/LET only X
Counter PV/.CV only X
Date YR/ .MO/ .DAY only X
Time Other than .HR / .MIN / .SEC 4 O
PID KP/TR/.TD/.PA/.BA/.ST X
only
Continued
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N Operand Possible: O
Name Type Condition Steps Not_
Possible: X
Address X_ X
Format Y X
M_ X
I X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address] X
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 0]
u_ KP/TR/.TD/.PA/.BA/.ST X
only
Constant Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Real +1.175494351e-308 to X
+1.7976931348623158e+308
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B Explanation of the JSUB and JSUBP Instructions

The JSUB and JSUBP instructions are time subtraction instructions. When a JSUB
instruction is executed, the time variable in operand S2 will be subtracted from the time
variable in operand S1, and the result of the subtraction is stored in the time variable in

operand D1. The JSUB and JSUBP instructions always pass power.

Time Variable

Time Variable

Variables Settings

Description

VariableName.HR Integer Variable Hours areinput in BCD.
VariableName.MIN Integer Variable Minutes are input in BCD.
VariableName.SEC Integer Variable Seconds are input in BCD.

In the JSUB instruction, you cannot run time subtract operations on individual time variable

elements (HR .MIN .SEC).
The time variables and each element thereof are saved as BCD data.

B Confirming Execution Results

(1) If the result does not reach 00:00' 00" after the instruction, an overflow will occur. The

#L_CalcCarry for the system variable (bit) 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 result using system variables, make sure the check takes place after the

instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will

store the result only of the last processed instruction.
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Program Example

JSUB

When the positive transition instruction is turned ON, time subtraction will be performed.

)

ay

o

—MAIN START

Start

— 1

J5UB

MAIN END

Data_1

Data_2

a1 o1

52

Result

(1) 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 subtractionis
stored in operand D1. When using a normally open instruction, on every scan the JSUB
instruction receives power, it runs the date/time calculation.

For example, when Data 1 in operand S1 is 12:10:45, 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

—MAIN START
)

a3 Data1 |51 01| Result

Data 2 |52

o

MAIN END

(2) 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
subtracted from Data_1 (time variable) in operand S1, and the result of the subtractionis
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 JSUBP
instruction is executed only for one scan.
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31.13 Operation (Logical)

31.13.1 AND and ANDP (Logical AND)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
AND T Operation 41013
(Logical AND -
Level Sensitive) 51 D1

=2
Ladder Instruction Ladder Symbol Feature Number of
Name Steps
ANDP T Operation 4t013
(Logical AND -
positive transition) 51 Df

=2

B Operand Settings

The following describes the specifiable content of Operands (S1, S2, and D1) in the AND
and ANDP instructions.

The actual number of stepsinthe 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 stepsin the S2 operand + Number of stepsin
operand D1 + 1 = Total number of stepsin oneinstruction

For example, calculating the number of stepsin AND and ANDP instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

AMD

Data 1 |51 01| Result[hdirect]

Data_2[0] |52

{Data_1=1step} +{Data 2 [0] = 2 steps} + { Result [Specify indirectly]= 3 steps} + {1

step} =7 steps
Onefinal step isrequired in the total number of stepsin the instruction. Be sure to add 1 step.
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B Operand Settings

The following describes the specifiable content of Operands (S1 and S2) in the AND and
ANDP instructions.

Operand Possible: O
Name Type Condition P Not
Steps .
Possible: X
External Bit X
Device Word Specify by words only 1 0
Address (For example, [PLC1]D0000)
Internal Bit X
Address  'word Specify by words only 1 o)
(For example, [#INTERNAL]LS0000)
Symbol Bit X
Word 1 O
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 @]
(including 1/O) | specified
Specify integer variable [constant] or | 2 @]
Specify integer variable B/W
[constant]
Specify integer array(entire array)
Specify integer variable [variable] or | 3 O
Specify integer variable B/W
[variable]
Specify integer variable [constant/ | 4 @]
variable]
.B/W [constant/variable]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer .PT/.ET only 2 (@)
Counter .PV/.CV only 2 @]
Date YR/ .MO/ .DAY only 2 @]
Time .HR/ .MIN/ .SEC only 2 @)
PID KP/ TR/ TD/PA/BA/.STonly |2 O
Continued
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N Operand Possible: O
Name Type Condition Steps Not _

Possible: X

Address X_ X

Format Y X

M_ X

| 1 O

Q_ 1 0]

D_ Modifiers are not specified 1 @]

D_**** B/W [constant] 2 o

D_**** B/W [address] 3 O

F_ X

R_ X

T .PT [ .ET only 2 @)

C_ PV /.CV only 2 @]

N_ .YR/.MO/ .DAY only 2 @]

J .HR/ .MIN/.SEC only 2 @]

u_ KP/.TR/.TD/.PA/.BA/.STonly |2 O

Constant Integer -2147483648 to 2147483647 1 @]

B Operand Settings
The following describes the specifiable content of Operand (D1) in the AND and ANDP

instructions.
Operand Possible: O
Name Type Condition Stpe S Not
P Possible: X
External Bit X
Device Word Specify by words only 1 0
Address (For example, [PLC1]D0000)
Internal Bit X
Address Word Specify by words only 1 0
(For example,
[#NTERNAL]L S0000)
Symbol Bit X
Word 1 @]
Continued
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Name Type

Condition

Operand
Steps

Possible: O
Not
Possible: X

Variable Bit

Specify abit

X

Format

Specify bit array ([constant])

Specify bit array ([variable])

I nteger
(Output only)

Arrays and modifiers are not
specified

X
X
O

Specify integer variable
[constant] or

Specify integer variable B/W
[constant]

Specify integer array(entire
array)

O

Specify integer variable
[variable] or

Specify integer variable B/W
[variable]

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

Float

Specify float variable [constant]

Specify float variable [variable]

Real

Specify real variable [constant]

Specify real variable [variabl€]

Timer

PT/ET only

Counter

PV/.CV only

Date

YR/ MO/ .DAY only

Time

HR/ .MIN/ .SEC only

PID

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

NI NN DNDN

O| O] O] O] O] X| X| X]| X| X| X

Continued
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N Operand Possible: O
Name Type Condition Steps Not _
Possible: X
Address X_ X
Format Y X
M_ X
I X
Q_ 1 @]
D_ Modifiers are not specified 1 @]
D_**** B/W [constant] 2 O
D_**** B/W [address] 3 @]
F_ X
R_ X
T PT / .ET only 2 @]
C_ PV [.CV only 2 0]
N_ .YR/.MO/ .DAY only 2 0]
J HR/ .MIN /.SEC only 2 @]
u_ KP/.TR/.TD/.PA/.BA/.ST |2 @]
only
Constant Integer -2147483648 to 2147483647 X

B 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 will be logically 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 in operands S1, S2, and D1.

Refer to the following for specifying a constant.

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

When an AND instruction is executed, the D1 bit will be turned ON only when S1 and S2 are
ON. Otherwise, the D1 bit is OFF.
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When operand D1 is an integer variable

AND Operand S1  Integer constant 10
Operand S2  Integer constant 3
o et o) (R 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 will be interpreted as
hexadecimal values.

D Operand S1  Integer constant OxXA
Operand S2  Integer constant 0x3
OcA ST D1]OUT2 Operand D1  Integer variable OUT2

03 |52

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

Specifying the entire array
- Data 1 Array s?ze =5
Data 2 Arraysize=5
Datal |51 D1| Result ‘ Result Arraysize=5
beta 2 ks Logical operations are performed on all
arrays.

Individually Specifying Array Variables
Data 1[0] Arraysize=5
Data 2[0] Arraysize=5
Result[] Resultfn]  Array size=5
Logical operations are performed on
individual variablesin the arrays.

A0

Data1[0] (51 D

=

Data 2[0] (52
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B Confirming Execution Results
(1) When the execution result is O, the system variable #L._CalcZero turns ON.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the gtate after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example
AND

—MAIN START
)

Start AMD

a3 Data_f |51 01| Result

0xFOFF |32

o

MAIN END

(1) The AND instruction is executed when the positive transition instruction turns ON. When
the AND instruction is executed, the result value obtained after Data A is ANDed with
FOFF isstored in D1. When using anormally open instruction, aslong astheinstruction is
passing power, the AND instruction continually executes at each scan, performing the
logical AND operation.

Program Example
ANDP

)

ay

o

—MAIN START

ANDP

MAIN END

Data_f

0xFOFF

a1

52

Result

(1) When the normally open instruction turns ON, the ANDP instruction will be executed.
When the ANDP instruction is executed, the result value obtained after Data A isANDed
with FOFF is stored in D1. Even when using a normally open instruction, the ANDP
instruction executes only when it detects the upward transition.

Asaresult, even if the instruction is always on, ANDP executes only at the first scan.
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31.13.2 OR and ORP (Logical OR)

Symbols and Features

Ladder Instructi Number of
adderinstruction Ladder Symbol Feature umbero
Name Steps
OR on Operation 41013
(Logical OR - Level
Sensitive) 51 Df
=2
L | i N f
adder Instruction Ladder Symbol Feature umber o
Name Steps
ORP ofp Operation 41013
(Logica OR -
positive transition) 51 D
=2

B Operand Settings

The following describes the specifiable content of Operands (S1, S2, and D1) in the 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 calculate the number of steps.
Number of stepsin operand S1 + Number of stepsin operand S2 + Number of stepsin
operand D1 + 1 = Total number of stepsin one instruction

For example, calculating the number of stepsin OR and ORP instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

OFR

Data_1 |51 L1 | Result[hdirect]

—_

Data_2[0] |52

{Data 1 =1 step} +{Data 2[0] = 2 steps} + { Result [Specify indirectly]= 3 steps} + {1
step} =7 steps

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

GP-Pro EX Reference Manual 31-180



Operation (Logical)

B Operand Settings
The following describes the specifiable content of Operands (S1 and S2) in the OR and ORP

instructions.
Number of | Possible: O
Name Type Condition Stepsinthe | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  'word Specify by words only 1 o)
(For example, [#{ NTERNAL]L S0000)
Symbol Bit X
Word 1 O
Variable Bit Specify abit X
Format Specify hit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not specified |1 O
(including | Specify integer variable [constant] or | 2 0
1/0) Specify integer variable B/W
[constant]
Specify integer array(entire array)
Specify integer variable [variable] or | 3 @]
Specify integer variable B/W [variable]
Specify integer variable [constant/ 4 @]
variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variabl€e] X
Timer PTL.ET only 2 @]
Counter .PV/.CV only 2 @]
Date YR/ MO/ .DAY only 2 O
Time HR/ .MIN/ .SEC only 2 @]
PID .KP/ TR/ .TD/ .PA/ .BA/ .ST only 2 O
Continued

GP-Pro EX Reference Manual 31-181



Operation (Logical)

Number of | Possible: O
Name Type Condition Stepsinthe | Not

Operand Possible: X

Address X_ X

Format Y X

M_ X

I 1 0]

Q_ 1 0]

D_ Modifiers are not specified 1 O

D_**** B/W/[constant] 2 O

D_**** B/W[address] 3 @]

F_ X

R_ X

T .PT/.ET only 2 @]

C_ PV/.CV only 2 @]

N_ YR/ .MO/ .DAY only 2 @]

J_ .HR/ .MIN/ .SEC only 2 @]

u_ .KP/ TR/ .TD/ .PA/ .BA/ .ST only 2 @]

Constant Integer -2147483648 to 2147483647 1 @]

B Operand Settings

The following describes the specifiable content of Operand (D1) in the OR and ORP

instructions.
Number of | Possible: O
Name Type Condition Stepsin the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 0
Address (For example, [PLC1]D0000)
Internal Bit X
Address  [\ord Specify by words only 1 0
(For example, [#INTERNAL]L S0000)
Symbol Bit X
Word 1 O
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not specified | 1 @]
(output Specify integer variable [constant] or | 2 O
only) Specify integer variable B/W
[constant]
Specify integer array(entire array)
Specify integer variable [variable] or |3 O
Specify integer variable B/W
[variable]
Specify integer variable [constant/ 4 @]
variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variabl€e] X
Timer .PT/.ET only 2 0]
Counter PV/.CV only 2 0]
Date YR/ .MO/ .DAY only 2 (@)
Time .HR/ MIN/ .SEC only 2 0]
PID .KP/ TR/ .TD/ .PA/ .BA/ .ST only 2 O
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not

Operand Possible: X

Address X_ X

Format Y X

M_ X

I X

Q_ 1 @]

D_ Modifiers are not specified 1 O

D_**** B/W[constant] 2 O

D_**** B/W[address] 3 @]

F_ X

R_ X

T .PT/.ET only 2 @)

C_ .PV/.CV only 2 @]

N_ YR/ .MO/ .DAY only 2 @)

J_ .HR/ MIN/ .SEC only 2 @]

u_ .KP/.TR/ .TD/ .PA/ .BA/ .ST only 2 O

Constant Integer -2147483648 to 2147483647 X

B Explanation of the OR and ORP Instructions

The OR and ORPinstructions arelogic 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 type in operands S1, S2, and D1.

Refer to the following for specifying a constant.

S1 Operator S2 D1

OFF OR OFF OFF
ON OFF ON
OFF ON ON
ON ON ON

When an OR instruction is executed, the D1 bit will be turned ON only when S1 and S2 are
ON. Otherwise, the D1 bit is OFF.
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When operand D1 is an integer variable

OR Operand S1  Integer constant 10
Operand S2  Integer constant 3
10 |31 D1} OUT1 .
Operand D1 Integer variable OUT1

a |82

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 will be interpreted as
hexadecimal values.

OR Operand S1  Integer constant OxA
on oum Operand S2  Integer constant Ox3
o Operand D1 Integer variable OUT2

03 |52

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

Specifying the entire array
Data 1 Array size=5
OR Data 2 Array size=5
Datsl |51 01| Result Result Array size=5
beta 2 ks Logical operations are performed on all
arrays.

Individually Specifying Array Variables
—=— Data 1[0] Arraysize=5
Data 2[0] Arraysize=5
Data 1001 |51 D1 Resultlr] Result [n] Array size=5
‘ Logical operations are performed on
individual variablesin the arrays.

Data_2[0] |52
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B Confirming Execution Results

(1) When the execution result is O, the system variable #L._CalcZero turns ON.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the gtate after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example
OR

—MAIN START
)

ay

Start

— 1

OR

Data_f

0xFOFF

52

Result

o

MAIN END

(1) When the positive transition instruction start turns ON, the OR instruction will be
executed. 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, as long as the instruction variable is ON, an OR
instruction is always executed.

Program Example
ORP

—MAIN START
)

a3 Data_f |51 01| Result

0xFOFF |32

o

MAIN END

(1) When the normally open instruction turns ON, the ORP instruction will be executed.
When the ORP instruction is executed, the result value obtained by ORing Data_ A with
FOFF is stored in D1.

Even when using a normally open instruction, the ORP instruction executes only when it
detects the upward transition. Therefore, even when the variable of the NO instruction is
always ON, the ORP instruction is executed only for one scan.
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31.13.3 XOR and XORP (Logical XOR)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
XOR —or ] Operation 41013
(Logical XOR - _
Level Sensitive) 51 D

=
Ladder Instruction Ladder Symbol Feature Number of
Name Steps
XORP omp Operation 41013
(Logical XOR - |
positive transition) 51 D

=

B Operand Settings

The following describes the specifiable content of 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 calculate the number of steps.
Number of stepsin operand S1 + Number of stepsin operand S2 + Number of stepsin
operand D1 + 1 = Total number of stepsin one instruction

For example, calculating the number of stepsin XOR and XORP instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

HOR

Data1 |51 01| Result[lndirect]

—

Data_2[0] |52

{Data 1 =1 step} +{Data 2[0] = 2 steps} + { Result [Specify indirectly]= 3 steps} + {1
step} = 7 steps

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

The following describes the specifiable content of Operands (S1 and S2) in the XOR and
XORP instructions

Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device  [word Specify by words only 1 0
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['word Specify by words only 1 0
(For example, [#{NTERNAL]L S0000)
Symbol Bit X
Word 1 O
Variable | Bit Specify abit X
Format Specify hit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not specified 1 @]
(including [ specify integer variable [constant] or 2 0
1/0) Specify integer variable B/W [constant]
Specify integer array(entire array)
Specify integer variable [variable] or 3 O
Specify integer variable B/W [variabl €]
Specify integer variable [constant/ 4 @]
variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer .PT/.ET only 2 @)
Counter PV/.CV only 2 O
Date YR/ .MO/ .DAY only 2 (0]
Time .HR/ .MIN/ .SEC only 2 0]
PID KP/.TR/ .TD/ .PA/ .BA/ .ST only 2 0]
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not

Operand Possible: X

Address | X_ X

Format Y X

M_ X

I 1 @]

Q_ 1 @]

D_ Modifiers are not specified 1 O

D_**** B/W[constant] 2 O

D_**** B/W[address] 3 @]

F_ X

R_ X

T .PT/.ET only 2 @)

C_ .PV/.CV only 2 @]

N_ YR/ .MO/ .DAY only 2 @]

J_ .HR/ .MIN/ .SEC only 2 @]

u_ .KP/.TR/ .TD/ .PA/ .BA/ .ST only 2 O

Constant | Integer -2147483648 to 2147483647 1 @]

B Operand Settings
The following describes the specifiable content of Operand (D1) in the XOR and XORP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 0
Address (For example, [PLC1]D0000)
Internal Bit X
Address Word Specify by words only 1 0
(For example,
[#INTERNAL]L S0000)
Symbol Bit X
Word 1 @]
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])

Specify bit array ([variable])

I nteger
(Output only)

Arrays and modifiers are not
specified

X
X
@)

Specify integer variable
[constant] or

Specify integer variable B/W
[constant]

Specify integer array(entire
array)

O

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]

Specify float variable [variable]

Real

Specify real variable [constant]

Specify real variable [variabl€]

Timer

PT/.ET only

Counter

.PV/.CV only

Date

YR/ MO/ .DAY only

Time

HR/ .MIN/ .SEC only

PID

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

NIDNDNDNDN

O| O] O| O] O] X| X| X| X| X| X

Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I X
Q_ 1 O
D_ Modifiers are not specified 1 @]
D_**** B/W[constant] 2 O
D_**** B/W[address]| 3 0]
F_ X
R_ X
T PT/LET only 2 @]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ HR/ .MIN/ .SEC only 2 @]
u_ KP/ TR/ .TD/ .PA/ .BA/ .ST 2 @]
only
Constant Integer -2147483648 to 2147483647 X

B Explanation of the XOR and XORP Instructions

XOR and XORP instructions are exclusive OR instructions. When an XOR instruction runs,
it runs alogical XOR operation between S1 and S2 stores the result 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 occurs.
Specify the same variable type in operands S1, S2, and D1.

Refer to the following for specifying a constant.

S1 Operator S2 D1

OFF XOR OFF OFF
ON OFF ON
OFF ON ON
ON ON OFF

When an XOR instruction is executed, the D1 bit will be turned ON only when either S1 or
S2 isON. Otherwise, the D1 bit is OFF.
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When operand D1 is an integer variable

el Operand S1  Integer constant 10
e Operand S2  Integer con_stant 3
Operand D1 Integer variable OUT1

a |82

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 will be interpreted as
hexadecimal values.

el Operand S1  Integer constant OxA
SN i pp— Operand S2  Integer con_stant 0x3
Operand D1 Integer variable OUT2
Ox3 |52

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

Specifying the entire array
Data 1 Array size=5
HOR Data 2 Array size=5
Datal |51 1| Result Result Array size=5
Logical operations are performed on all
Data_ 2 |52 arrays.

Individually Specifying Array Variables
Data 1[0] Arraysize=5
Data 2[0] Arraysize=5

Resultln] Result [n] Array size=5
Logical operations are performed on
individual variablesin the arrays.

FOR

Data 1[0] |51 D

=

Data_2[0] |52

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

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.
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Program Example
XOR

—MAIN START
)

HOR

ay

o

MAIN END

Data_f

0xFOFF

a1 o1

52

Result

(1) When the positive transition instruction turns ON, the XOR instruction will be executed.
When the XOR instruction is executed, the result value obtained by X ORing Data A with
FOFF isstored in D1.

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

Program Example

XORP

)

ay

o

—MAIN START

HOR

MAIN END

Data_f

0xFOFF

a1 o1

Result

52

(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 a normally open instruction, the XORP instruction executes only when
it detects the upward transition. Therefore, even when the variable of the NO instruction
isaways ON, the XORP instruction is executed only for one scan.
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31.13.4 NOT and NOTP (Logical NOT)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
NOT ST Operation 3t09
(Logical NOT -
Level Sensitive) s1 D
Ladder Instructi Number of

adderinstruction Ladder Symbol Feature umbero
Name Steps
NOTP Operation 3to09

. MNOTP

(Logical NOT - |
positive transition) 1 D

B Operand Settings

The following describes the specifiable content of operands S1 and D1 for 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 calculate the number of steps.
Number of stepsin operand S1 + Number of stepsin operand D1 + 1 = Total number of steps
in oneinstruction

For example, calculating the number of stepsin NOT and NOTP instructions
(For the number of stepsin an operand, refer to the operand settingsin the next page.)

HOT

Data 1 |51 01| Pesult[ndirect]

{Data 1 =1 step} + {Result [Specify indirectly] =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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B Operand Settings
The following describes the specifiable content of Operand (S1) in the NOT and NOTP

instructions.
Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device  ['word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  'word Specify by words only 1 o)
(For example, [#{ NTERNAL]L S0000)
Symbol Bit X
Word 1 O
Variable | Bit Specify abit X
Format Specify hit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not specified |1 @]
(including [ Specify integer variable [constant] or | 2 o)
1/0) Specify integer variable B/W
[constant]
Specify integer array (entire array)
Specify integer variable [variable] or | 3 @]
Specify integer variable B/W [variable]
Specify integer variable [constant/ 4 0]
variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variabl €] 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 @]
PID KP/ TR/ .TD/ .PA/ .BA/ .ST only 2 O
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not

Operand Possible: X

Address | X_ X

Format Y X

M_ X

I 1 @)

Q_ 1 @)

D_ Modifiers are not specified 1 O

D_**** B/W[constant] 2 O

D_**** B/W[address]| 3 O

F_ X

R_ X

T PT/.ET only 2 @]

C_ .PV/.CV only 2 @]

N_ YR/ .MO/ .DAY only 2 @)

J_ .HR/ .MIN/ .SEC only 2 @]

u_ KP/.TR/.TD/ .PA/ .BA/ .ST only 2 0]

Constant | Integer -2147483648 to 2147483647 1 @]

B Operand Settings

The following describes the specifiable content of Operand (D1) inthe NOT and NOTP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 0
Address (For example, [PLC1]D0000)
Internal Bit X
Address Word Specify by words only 1 0
(For example,
[#INTERNAL]L S0000)
Symbol Bit X
Word 1 @]
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])

Specify bit array ([variable])

I nteger
(output only)

Arrays and modifiers are not
specified

X
X
@)

Specify integer variable
[constant] or

Specify integer variable B/W
[constant]

Specify integer array(entire
array)

O

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]

Specify float variable [variable]

Real

Specify real variable [constant]

Specify real variable [variabl€]

Timer

PT/.ET only

Counter

.PV/.CV only

Date

YR/ MO/ .DAY only

Time

HR/ .MIN/ .SEC only

PID

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

NIDNDNDNDN

O| O] O| O] O] X| X| X| X| X| X

Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I X
Q_ 1 O
D_ Modifiers are not specified 1 @]
D_**** B/W][constant] 2 O
D_**** B/W[address]| 3 0]
F_ X
R_ X
T PT/ET only 2 @]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ HR/ .MIN/ .SEC only 2 @]
u_ KP/ TR/ .TD/ .PA/ .BA/ .ST 2 @]
only
Constant Integer -2147483648 to 2147483647 X
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B Explanation of the NOT and NOTP Instructions

The NOT and NOTP instructions are logical invert instructions. When a NOT instruction is
run, S1islogicaly inverted and the result is stored in D1. NOT and NOTP 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 NOT/NOTP instructions. Specify the same variable type
in operands S1 and D1.

Refer to the following for specifying a constant.

S1 Operator D1
OFF NOT ON
ON OFF

When aNOT instruction is executed, if the S1 bit is OFF, the D1 bit turns ON. If the S1 bitis
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|51 D1|OUT

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

When 0x (zero and lower case X) isinput, the following values will be interpreted as
hexadecimal values.

NOT Operand S1  Integer constant OxA
Operand D1 Integer variable OUT2
OA |51 D1|OUT2

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

Specifying the entire array
Data 1 Array size=5
NOT Result Array size=5
Datal |51 01| Result ‘ Logical operations are performed on all
arrays.

Individually Specifying Array Variables

Data 1[0] Arraysize=5

. Result [0] Array size=5
Datatl0] |51 D1 Resultln] Logical operations are performed on

individual variablesin the arrays.
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B Confirming Execution Results
(1) When the execution result is O, the system variable #L._CalcZero turns ON.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the gtate after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example
NOT

—MAIN START
)

Start HOT

2|1l

a3 Data_f |51 01| Result

o

—MAIN END

)

(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 logicaly 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

—MAIN START
)

Start HOTP

2|1l

a3 Data_f |51 01| Result

3 |-MAIN END
)

(2) When the normally open instruction turns ON, the NOTP instruction will be executed.
When the NOTP instruction is executed, the result value obtained by logically inverting
Data A isstoredin D1.

Even when using a normally open instruction, the NOTP instruction executes only when
it detects the upward transition. Therefore, even when the variable of the NO instruction
isalways ON, the NOTP instruction is executed only for one scan.
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31.14 Operation (Move)

31.14.1 MOV and MOVP (Copy)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
MOV — Transfer 3t09
(Copy - _

Level Sensitive) ~ o4

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
MOVP Yo Transfer 3t09
(Copy - positive

transition) 51 D

B Operand Settings

The following describes the specifiable content of Operands (S1 and D1) in the MOV and
MOVP instructions.

The actual number of stepsinthe 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 steps
in oneinstruction

For example, calculating the number of stepsin MOV and MOV P instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

MO

Data1 |51 01| Result[lhdirect]

{Data_1 =1 step} + { Result [Specify indirectly] =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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B Operand Settings

The following describes the specifiable content of Operand (S1) in the MOV and MOV P

instructions
Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['Word Specify by words only 1 o)
(For example, [#{ NTERNAL]L S0000)
Symbol Bit X
Word 1 O
Variable Bit Specify abit X
Format Specify hit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not specified |1 O
(including [ Specify integer variable [constant] or | 2 0
1/0) Specify integer variable B/W
[constant]
Specify integer variable [variable] or |3 O
Specify integer variable B/W [variabl €]
Specify integer variable [constant/ 4 @]
variable]
.B/W [constant/variabl €]
Float 1 O
Specify float variable [constant] 2 O
Specify float variable [variable] 3 0]
Resal 1 O
Specify real variable [constant] 2 0]
Specify real variable [variabl€] 3 @)
Timer .PT/.ET only 2 @)
Counter .PV/.CV only 2 O
Date YR/ .MO/ .DAY only 2 @]
Time HR/ .MIN/ .SEC only 2 0]
PID KP/ TR/ .TD/ .PA/ .BA/ .ST only 2 0]
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I 1 @]
Q_ 1 O
D_ Modifiers are not specified 1 o
D_**** B/W/[constant] 2 o
D_**** B/W[address] 3 @]
F_ 1 @]
R_ 1 @]
T PT/.ET only 2 0]
C_ PV/.CV only 2 @]
N_ .YR/ .MO/ .DAY only 2 @]
J_ .HR/ .MIN/ .SEC only 2 @]
u_ KP/ TR/ .TD/ .PA/ .BA/ .ST only 2 O
Constant Integer -2147483648 to 2147483647 1 @]
Float +1.175494351e-38 to 1 @)
+3.402823466e+38
Readl +2.2250738585072014e-308 to 2 @]
+1.7976931348623158e+308
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B Operand Settings

The following describes the specifiable content of Operand (D1) in the MOV and MOV P

instructions.
Number of | Possible: O
Name Type Condition Steps inthe | Not
Operand Possible: X
External Bit X
Device  ['word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['word Specify by words only 1 o)
(For example, [#{NTERNAL]L S0000)
Symbol Bit X
Word 1 O
Variable | Bit Specify abit X
Format Specify hit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not specified | 1 O
(output Specify integer variable [constant] or | 2 0
only) Specify integer variable B/W
[constant]
Specify integer variable [variable] or |3 O
Specify integer variable B/W
[variable]
Specify integer variable [constant/ 4 O
variable]
.B/W [constant/variabl €]
Float 1 @]
Specify float variable [constant] 2 0]
Specify float variable [variable] 3 @)
Real 1 O
Specify real variable [constant] 2 0]
Specify real variable [variabl€] 3 0]
Timer PTLET only 2 o
Counter PV/.CV only 2 O
Date YR/ .MO/ .DAY only 2 O
Time .HR/ .MIN/ .SEC only 2 O
PID .KP/ TR/ .TD/ .PA/ .BA/ .ST only 2 o
Continued
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Number of | Possible: O
Name Type Condition Steps inthe | Not

Operand Possible: X

Address | X_ X

Format Y X

M_ X

I X

Q_ 1 @)

D_ Modifiers are not specified 1 o

D_**** B/W/[constant] 2 o

D_**** B/W[address] 3 @)

F_ 1 @)

R_ 1 @)

T PT/.ET only 2 0]

C_ PV/.CV only 2 @]

N_ YR/ .MO/ .DAY only 2 @]

J_ .HR/ .MIN/ .SEC only 2 O

U_ KP/ TR/ .TD/ .PA/ .BA/ .ST only 2 0]

Constant X
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B Explanation of the MOV and MOVP Instructions

The MOV and MOV P instructions are transfer instructions. When the MOV instruction is
executed, thevaluein Sl isstored in D1.

The MOV and MOV P instructions always pass power. When using the MOV and MOVP
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

MDY ‘ Operand S1  Integer constant 10

Operand D1 Integer variable OUT1
10|31 D1 OUT

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 will be interpreted as
hexadecimal values.

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

Ox=FF 121 D1 auTz2

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

Y Operand S1  Float constant 0.11
Operand D1 Float variable OUT3
0f011 |51 D1 OUT3

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

MDY Operand S1  Real constant 0.11
Operand D1  Real constant OUT4
0011 |31 D1|OUT4
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When Transferring Data in a Specified Array (Integer Variable Array)

Specify the array using Data[0] or Data[N] (N indicates 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.

Data 1 Array size=5
FgRY Result Array size=5

The operand specification in the left diagram
resultsin an error.

B ‘ Data 1[0] Array size=5

—] — Result [n] Array size=5

Data1[0] |51 D1] Resultln] Thefigureto the left shows that the operand is
specified successfully (no error).

Data1 |51 01| Feszult

-

B 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) is set in#L_CalcErrCode.
The output result D1 keeps its previous val ue with which the instruction was executed
successfully.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the gtate after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example

MOV
Stores the constant in the integer variable.

—MAIN START
)

Start [leary

2l

D] 10|51 D1 Result

3 |-MAIN END
)

(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, as long as the instruction variable is ON, the
MOV instruction is always executed.
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Program Example
MOVP

—MAIN START
)

Start MOP

2} |

D] 10|51 D1 Result

T3 |-MAIN END
)

(1) 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 a normally open instruction, the MOV P instruction executes only when
it detects the upward transition. Therefore, even when the variable of the NO instruction
isaways ON, the MOV P instruction is executed only for one scan.
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31.14.2 BLMV and BLMVP (Block Copy)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
BLMV = Transfer 6to 10
(Block Copy -
Level Sensitive) 51 Df

=
Ladder Instruction Ladder Symbol Feature Number of
Name Steps
BLMVP TELE Transfer 6to 10
(Block Copy - _
positive transition) 51 DI

=2

B Operand Settings

The following describes the specifiable content of Operands (S1, S2, and D1) in the BLMV

and BLMVP instructions.
The actual number of stepsinthe BLMV and BLMV P 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 stepsin
operand D1 + 1 = Total number of stepsin oneinstruction

For example, calculating the number of stepsin BLMV and BLMVP instructions

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

Data 1[0] |51 o]

10 (2

BLMW

—_

Fesult[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.

GP-Pro EX Reference Manual 31-209




Operation (Move)

B Operand Settings

The following describes the specifiable content of Operands (S1 and D1) inthe BLMV and

BLMVP instructions.

Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit
Address  'word Specify by words only
(For example,
[#INTERNAL]LS0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify bit array ([constant]) 2 0
Specify bit array ([variable]) 3 0]
Integer Arrays and modifiers are not specified X
(not Specify integer variable [constant] 2 0
:78 Uding  "Soecify integer variable [variabld] | 3 o
) Specify integer variable [constant/ X
variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] 2 @]
Specify float variable [variable] 3 @]
Real X
Specify real variable [constant] 2 @]
Specify real 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
PID KP/ TR/ .TD/ .PA/ .BA/ .ST only X
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ 1 @]
I X
Q_ X
D_ Modifiers are not specified 1 O
D_**** B/W/[constant] X
D_**** B/W[address]| X
F_ 1 @]
R_ 1 @]
T PT/LET 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 only X
Constant Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Readl +2.2250738585072014e-308 to X
1+1.7976931348623158e+308
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B Operand Settings

The following describes the specifiable content of Operand (S2) in for the BLMV and

BLMVP instructions.

Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['Wword Specify by words only 1 0
(For example,
[#INTERNAL]L S0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify abit X
Format Specify hit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 @)
(including | specified
1/0) Specify integer variable [constant] | 2 0
Specify integer variable [variable] 3 O
Specify integer variable [constant/ X
variable]
.B/W [constant/variable]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer .PT/.ET only 2 (0]
Counter .PV/I.CV only 2 (0]
Date YR/ MO/ .DAY only 2 @]
Time .HR/ .MIN/ .SEC only 2 @]
PID KP/ TR/ .TD/ .PA/ .BA/ .STonly |2 0]
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not

Operand Possible: X

Address X_ X

Format Y X

M_ X

| 0]

Q_ O

D_ Modifiers are not specified O

D_**** B/W/[constant] X

D_**** B/W[address] X

F_ X

R_ X

T .PT/.ET only 2 (0]

C_ .PV/.CV only 2 0]

N_ YR/ .MO/ .DAY only 2 @]

J_ .HR/ .MIN/ .SEC only 2 O

U_ KP/ TR/ .TD/ .PA/ .BA/ .STonly |2 @)

Constant 1 to 4096 1 O
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B 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 elements indicated 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. 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

Operand S2  Integer constant 5
Operand D1  Integer variable (array) Data 2[0]

Data1[0] |51 D

=

el Operand S1  Integer variable (array) Data_1[0]
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
hexadecimal values.

Data 1] |51 D Operand S2  Integer constant  Ox5

BLMP Operand S1  Integer variable (array) Data 1 [0]
Data_2[0]
Operand D1  Integer Variable (array) Data 2[Q]

Ox5 |32

B 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 the last result of a successful operation.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

GP-Pro EX Reference Manual 31-214



Operation (Move)

Program Example

BLMV
Copies 1 through 5 from Data 1 to Data 2.

—MAIN START
)

Start ELMW

) Data 100] |5

=

Data_2[0]

5 |52

3 -MAIN END
aoy

(1) When the positive transition instruction turns ON, the BLMV instruction will be
executed. When the BLMYV instruction is executed, numbers O through 4 in data 1, stored
in D1, are copied to numbers O through 4 in data 2.
When the start is a normally open instruction, as long as the start is ON, the BLMV

instruction is aways executed.

Array Variable 5 Executed

Nam); Data 1 Instructions Data 2

Element Data 1[0] --> Data 2[0]
Data 1[1] --> Data 2[1]
Data 1[2] > Data 2[2]
Data_1[3] > Data 2 [3]
Data 1[4] > Data 2 [4]
Data 1[5] Data 2[5]
Data 1[6] Data 2 [6]
Data 1[7] Data 2[7]
Data 1[8] Data 2[8]
Data 1[9] Data 2[9]
Data 1[10] Data 2[10]

Program Example

BLMVP

—MAIN START
)

BLMWP

ay

o

MAIN END

aoy

Data 1[0] |5

=

Data_2[0]

5 |52

(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.
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Even when using a normally open instruction, when the upward transition is detected the
BLMVPinstruction is executed.

Therefore, even when the variable of the NO instruction is aways ON, the BLMVP
instruction is executed only for one scan.
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31.14.3 FLMV and FLM

Symbols and Features

VP (Full Move)

Ladder Instructi Numb f
adderinstruction Ladder Symbol Feature umbero
Name Steps
FLMV ] Transfer 41010
(Full Move - B |
Level Sensitive) 5 B

=2
L | i N f
adder Instruction Ladder Symbol Feature umber o
Name Steps
FLMVP SIYYER Transfer 41010
(Full Move - [
positive transition) 5 B

=2

B Operand Settings

The following describes the specifiable content of Operands (S1, S2, and D1) in the FLMV
and FLMVP instructions.

The actual number of stepsin the FLMV and FLMV P 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 stepsin
operand D1 + 1 = Total number of stepsin oneinstruction

For example, calculating the number of stepsin FLMV and FLMVP instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

FLMWP

Data_1[0] |51 D

=

Data_2[0]

5|52

{Data 1[0] =2 steps} +{5=1step} +{Data 2[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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B Operand Settings

The following describes the specifiable content of Operand (S1) in the FLMV and FLMVP

instructions.
Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  f'word Specify by words only 1 o)
(For example,
[#INTERNAL]LS0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify abit X
Format Specify hit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 O
(including | specified
1/0) Specify integer variable [constant] | 2 o)
Specify integer variable [variable] 3 O
Specify integer variable [constant/ X
variable]
.B/W [constant/variable]
Float 1 O
Specify float variable [constant] 2 @]
Specify float variable [variable] 3 O
Real 1 0]
Specify real variable [constant] 2 @]
Specify real variable [variable] 3 @]
Timer .PT/.ET only 2 @]
Counter .PV/.CV only 2 @]
Date YR/ .MO/ .DAY only 2 @]
Time .HR/ .MIN/ .SEC only 2 @]
PID .KP/ TR/ .TD/ .PA/ .BA/ .ST only 2 o
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I @)
Q_ @)
D_ Modifiers are not specified O
D_**** B/W[constant] X
D_**** B/W[address] X
F_ 1 @)
R_ 1 @]
T .PT/.ET only 2 @]
C_ .PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @)
J_ .HR/ .MIN/ .SEC only 2 @]
u_ .KP/.TR/ .TD/ .PA/ .BA/ .ST only 2 0]
Constant Integer -2147483648 to 2147483647 1 @)
Float +1.175494351e-38 to 1 @)
+3.402823466e+38
Readl +2.2250738585072014e-308 to 2 @]
1+1.7976931348623158e+308
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B Operand Settings
The following describes the specifiable content of Operand (S2) in the FLMV and FLMVP

instructions.
Number of | Possible: O
Name Type Condition Stepsin the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['word Specify by words only 1 o)
(For example,
[#INTERNAL]LS0000)
Symbol Bit X
Word 1 @)
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 o
(including 1/ | specified
0) Specify integer variable [constant] X
Specify integer variable [variable] X
Specify integer variable [constant/ X
variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PT/.ET only 2 (0]
Counter .PV/.CV only 2 (0]
Date YR/ .MO/ .DAY only 2 0]
Time .HR/ .MIN/ .SEC only 2 0]
PID KP/ TR/ .TD/ .PA/ .BA/ .STonly |2 O
Continued

GP-Pro EX Reference Manual

31-220




Operation (Move)

Number of | Possible: O
Name Type Condition Stepsin the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I 0]
Q_ @]
D_ Modifiers are not specified @)
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ X
R_ X
T PT/LET only 2 (0]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ HR/ .MIN/ .SEC only 2 0]
u_ KP/ TR/ .TD/ .PA/ .BA/ .STonly |2 @]
Constant 1 to 4096 (Maximum number of 1 O
arrays)
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B Operand Settings

The following describes the specifiable content of Operand (D1) inthe FLMV and FLMVP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit
Address  ['ord Specify by words only
(For example,
[#NTERNAL]LS0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify hit array ([constant]) X
Specify bit array ([variable]) X
Integer (not Arrays and modifiers are not X
including 1/0) | specified
Specify integer variable 2 @]
[constant]
Specify integer variable 3 @]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] | 2 @]
Specify float variable [variable] | 3 @]
Real X
Specify real variable [constant] | 2 @]
Specify real 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 X
only
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| X
Q_ X
D_ Modifiers are not specified 1 @]
D_**** B/W][constant] X
D_**** B/W[address] X
F_ 1 @)
R_ 1 @)
T .PT/.ET only X
C_ .PV/I.CV only X
N_ YR/ .MO/ .DAY only X
J_ .HR/ .MIN/ .SEC only X
u_ .KP/ TR/ .TD/ .PA/ .BA/ .ST X
only
Constant Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Real +2.2250738585072014e-308 to X
+1.7976931348623158e+308

B Explanation of the FLMV and FLMVP Instructions

FLMV and FLMVP instructions are multiple point transfer instructions. When a FLMV
instruction is run, the value in S1, beginning with the addressin D1, is copied S2

number of times. FLMV and FLMV P instructions always pass power. When using the
FLMV and FLMV P instructions, an error will occur if the variables specified in operands S1
and D1 are not the same type. 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

FLMWP

Operand S1  Integer variable (array) Data 1 [O]
Data1[0] [51 D7) Data2[0] Operand S2  Integer constant 5
e | Operand D1  Integer variable (array) Data 2[0]
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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 will be interpreted as
hexadecimal values.

FLMVF Operand S1  Integer variable (array) Data 1 [0]
Operand S2  Integer constant  Ox5
Operand D1  Integer Variable (array) Data 2[0]

Data1[0] |51 D1 Data2[0]

b |52

B 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 code is set in
#L_CalcErrCode. The output result D1 keeps its previous value with which the
instruction was executed successfully.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the gtate after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example

FLMV
Copiesthe datain data 1 to elements O through 4 in data 2.

—MAIN START
)

Start FLMW

a1 Datal |51 D1| Data 2[0]

o

MAIN END

(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 0
through 4 in data 2.
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When using a normally open instruction, aslong as the instruction variable is ON, the
FLMYV instruction is always executed.

Name o Jpaa1 s | P2
--> Data 2 [0]
> Data 2[1]
:z Data 2[2]
> Data 23]
Data 2 [4]
Element Datal Data 2[5]
Data 2[6]
Data 2[7]
Data 2 [8]
Data 2[9]
Data 2 [10]
Program Example
FLMVP
(01) |-MAIN START
Start FLMWP

a1 Datal |51 D) Data 2[0]

o

MAIN END

(2) When the normally open instruction turns ON, the FLMV P instruction will be executed.
When the FLMV P instruction is executed, data 1, stored in D1, is copied to elements O
through 4 in data 2.

Even when using anormally open instruction, the FLMV P instruction executes only when
it detects the upward transition. Therefore, even when the variable of the NO instruction
isaways ON, the FLMVP instruction is executed only for one scan.
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31.14.4 XCH and XCHP (Exchange)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
XCH . Transfer 3to7
HCH

(Exchange - |
Level Sensitive) o

b2
L | i N f

adder Instruction Ladder Symbol Feature umber o

Name Steps
XCHP e Transfer 3to7
(Exchange - |
positive transition) o

b2

B Operand Settings

The following describes the specifiable content of 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 calculate the number of steps.
Number of stepsin operand D1 + Number of stepsin operand D2 + 1 = Total number of steps
in oneinstruction

For example, calculating the number of stepsin XCH and XCHP instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

HGH

01| Datal

02| Data_2

{Data 1=1step} +{Data 2 =1 step} + {1 step} = 3 steps

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

The following describes the specifiable content of Operands (D1 and D2) in the XCH and
XCHP instructions

Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['ord Specify by words only 1 O
(For example,
[#INTERNAL]L S0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 O
(Output specified
included) [ Specify integer variable [constant] 2 o)
Specify integer variable [variable] 3 O
Specify integer variable [constant/ X
variable]
.B/W [constant/variable]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer .PT/.ET only 2 @]
Counter .PV/.CV only 2 @]
Date YR/ .MO/ .DAY only 2 o
Time .HR/ .MIN/ .SEC only 2 @]
PID KP/ TR/ .TD/ .PA/ .BA/ .ST only 2 O
Continued
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Number of | Possible: O
Name Type Condition Stepsinthe | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I X
Q_ @)
D_ Modifiers are not specified O
D_**** B/W/[constant] X
D_**** B/W[address] X
F_ X
R_ X
T .PT/.ET only 2 @]
C_ .PV/.CV only 2 @]
N_ .YR/ .MO/ .DAY only 2 @)
J_ .HR/ .MIN/ .SEC only 2 @]
u_ .KP/ TR/ .TD/ .PA/ .BA/ .ST only 2 @]
Constant Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Readl +2.2250738585072014e-308 to X
+1.7976931348623158e+308

B Explanation of the XCH and XCHP Instructions

XCH and XCHP instructions are exchange instructions. When a XCH instruction is run, the
datain operands D1 and D2 are switched.
The XCH and XCHP instructions always pass power. When using the XCH and XCHP

instructions, an error will occur if the variables specified in operands S1 and D1 are not the
same type. Designate the same variable type in operands D1 and D2.
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B 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 code is set in
#L_CalcErrCode. D1 and D2 revert to values from the previous successfully run

instruction.

(Notes)

When checking the result using system variables, make sure the check takes place after the

instruction has been executed.

When checking the gtate after multiple instructions have been executed, system variables will

store the result only of the last processed instruction.

Program Example
XCH

Exchanges the contents of Data_ 1 and Data 2.

—MAIN START
)

Start

HCH

ay

o

MAIN END

(1) When the positive transition instruction turns ON, the XCH instruction will be executed.
When the XCH instruction is executed, the summary of the Data 1[0] in D1 and the

Data 2[0]in D2 will be switched.

When using a normally open instruction, aslong as the instruction variable is ON, the

XCH instruction is always executed.

01| Data_1[0]

D2| Data_2[0]

Name ¢ Jpmar | TR |pataz
Element Data 1[0] <--> Data 2[0]
Data 1[1] Data 2[1]
Data 1([2] Data 2 [2]
Data 1[3] Data 2[3]
Data 1[4] Data 2 [4]
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Program Example
XCHP

i

HMAIN START
ay

) 01| Data 101

D2| Data_2[0]

5]

—MATM EMD

(1) When the positive transition instruction turns ON, the X CHP instruction will be executed.
When the XCHP instruction is executed, the summary of the Data_1[0] in D1 and the
Data 2[0] in D2 will be switched.

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

Therefore, even when the variable of the normally open instruction is always ON, the
XCHP instruction executes for only one scan.
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31.15 Calculation Instruction (Shift Instruction)

31.15.1 SHL and SHLP (Shift Left)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
SHL SHL Shift 4t010
(Shift Left - | L
Level Sensitive) =1 01

=2
Ladder Instruction Ladder Symbol Feature Number of
Name Steps
SHLP saLp | Shift 4t0 10
(Shift Left - L
positive transition) 51 D

=2

B 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
operands. The following describes how to calculate 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

For example, calculating the number of stepsin SHL and SHLP instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

SHL

Data1 |51 1] Data 2

10 |52

{Data_1=1gep} +{10=1step} +{Data 2 =1 step} + {1 step} =4 steps

Onefina step isrequired in the total number of stepsin the instruction. Be sure to add 1 step.
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B Operand Settings
The following describes the specifiable content of Operand (S1) in SHL and SHLP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['word Specify by words only 1 0
(For example,
[#NTERNAL]L S0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 O
(including 1/0) | specified
Specify integer variable 2 @]
[constant] or entire array
Specify integer variable 3 @]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PT/.ET only 2 o
Counter PV/.CV only 2 O
Date YR/ .MO/ .DAY only 2 0]
Time HR/ .MIN/ .SEC only 2 O
PID KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Continued

GP-Pro EX Reference Manual

31-232




Calculation Instruction (Shift Instruction)

Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| O
Q_ @)
D_ Modifiers are not specified @]
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ X
R_ X
T PT/LET only 2 @]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ HR/ .MIN/ .SEC only 2 @)
u_ KP/ TR/ .TD/ .PA/ .BA/ .ST 2 @)
only
Constant Integer -2147483648 to 2147483647 1 @)
Float +1.175494351e-38 to X
+3.402823466e+38
Real +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Operand Settings

The following describes the specifiable content of Operand (S2) in SHL and SHLP

instructions.
Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device  ['word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  'word Specify by words only 1 o)
(For example,
[#INTERNAL]L S0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 O
(including 1/0) | specified
Specify integer variable [constant] | 2 @)
Specify integer variable [variable] | 3 o
Specify integer variable [constant/ X
variable]
.B/W [constant/variable]
Float
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PT/.ET only 2 @)
Counter .PV/.CV only 2 @]
Date YR/ .MO/ .DAY only 2 @]
Time .HR/ .MIN/ .SEC only 2 @)
PID KP/ TR/ .TD/ .PA/ .BA/ .ST only | 2 @)
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address | X_ X
Format Y X
M_ X
I @]
Q_ @)
D_ Modifiers are not specified @]
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ X
R_ X
T PT/ET only 2 @]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @)
J_ HR/ .MIN/ .SEC only 2 @]
u_ KP/.TR/.TD/ .PA/ .BA/ .ST only | 2 @]
Constant | Integer 0to 131071 1 0]
Float +1.175494351e-38 to X
+3.402823466e+38
Real +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Operand Settings

The following describes the specifiable content of Operand (D1) in SHL and SHLP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address Word Specify by words only 1 0
(For example,
[#NTERNAL]L S0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify ahbit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 O
(Output specified
included) Specify integer variable 2 o)
[constant] or entire array
Specify integer variable 3 @]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PTL.ET only 2 @)
Counter PV/ .CV only 2 0]
Date YR/ .MO/ .DAY only 2 O
Time HR/ .MIN/ .SEC only 2 O
PID KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I @]
Q_ O
D_ Modifiers are not specified @]
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ X
R_ X
T PT/ET only 2 @]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ HR/ .MIN/ .SEC only 2 @]
u_ KP/ TR/ .TD/ .PA/ .BA/ .ST 2 @]
only
Constant Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Red +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B 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. O is stored
in the bottom-most empty bit. The result is stored in D1.

The SHL and SHLP instructions always pass power. When using SHL and SHLP
instructions, an error will occur if the variables specified in operands S1 and D1 are not the
same type. Designate the same variable type in operands S1 and D1.

Refer to the following for specifying a constant.

S1: Shift address Specifies the address to shift.
S2: Number of bits to shiftSpecifies the number of bits to shift.
D1: Store address Specifies the address to store the shift result.

For example, when 1 bit is shifted left

32|31 |30)|29 |28 |27 |26 |25 |24 -~ 7 6 5 4|2 2 1
S1 11 1 1 glo]0|1 o1 -~ 0|1 o1 of1 0
ncucuy/ & & &L L& d L4 LALL A
ﬂ 32|31 |30)29 |28 |27 |26 |25 |24 ~ 716|543 ]2]1
D11 1 olo]|0O|1 o1 0 -~ 1 o1 o1 0| 0 b#—0is stored
$2 1 Left shift 1 bit
When operand D1 is an integer variable
[ o5 Operand S1  Integer constant 10
10l ploum 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 will be interpreted as
hexadecimal values.

0<FF |51 D1} OUT2 Operand S2  Integer constant OxF

SHL Operand S1  Integer constant OxFF
‘ Operand D1 Integer variable OUT2

oxFF |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.

Data 1 Array size=5

st Daa 2  Arraysize=5
Datal 51 D7) Data2 Number of bits to 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 topmost bits of each element are not lost. However, the topmost bit in the last element is
lost. For S2, specify avaue from 0to (32 x Array Size-1).

i Data 1[0] Arraysize= 5
Data 1011 |51 D Data20] ‘ Data 2 [O] Array size= 5

Shift |52 Number of bits to shift Array specification None

If both S1 and D1 are not in an array, thisinstruction shifts the 32 bitsin S1. Specify avalue
between 0 and 31 for S2.

B System Variables Indicating Execution Results

When the execution result is 0, #L_CalcZero turns on.

If an overflow occurs as aresult of the shift operation, the last overflowed bit is stored in
#L_CacCarry.

When the execution results in an error, the error information is stored in #L_ Status.
When the execution resultsin an error, the error code is stored in #L._CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the gtate after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.
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Program Example

SHL
Determines whether the most significant bit is ON or OFF.

1 -MAIN START

[(0)]
Check Bit SHL

2 —11H J

o Data 1 |51 01| Data 1
1 |s2
#L CalcCarry tast Significant Bit

3 I Yy
€3]

4 —hAAIN EMD
k)]

(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|29 )28 )27 |26 |25 |24 ~ 71615 4 | 3 211
Datal | 1 1 1 0OjJojof1 0|1 ~ 01 0|1 01 0
o, L 4L LA LLLLLL L
Iﬁ 32|31 |30 |20 )28 )27 |26 |25 |24 ~ 71615 4 | 3 211
Dae1 (1 |1 ]Joloflo]1]o]1 |0 ~ 1 o1 |o]1]|o]o}e—D0isstored
$2 1 Leftshift 1 bit
Program Example
SHLP
CheckBits SHLP |

2| |
(‘I)‘ Data 1 |51 o Data_1‘

SHLP and SHL instructions have different ways of detecting when to execute. In SHLP
instructions, even when using anormally 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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Instruction)

31.15.2 SHR and SHRP (Shift Right)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
SHR SHR Shift 4t0 10
(Shift Right -
Level Sensitive) 21 o1

=2
Ladder Instruction Ladder Symbol Feature Number of
Name Steps
SHRP ShRP Shift 41010
(Shift Right - | ||
positive transition) 51 D

152

B 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 calcul ate 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

For example, calculating the number of stepsin SHR and SHRP instructions

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

SHR

Datal |51 [n)]

1 |52

Data_2

{Data_1=1step} + {10 =1step} + {Data 2 =1 step} + {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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B Operand Settings
The following describes the specifiable content of Operand (S1) in SHR and SHRP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address Word Specify by words only 1 0
(For example,
[#INTERNAL]L S0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify abit X
Format Specify hit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 o
(including 1/O) | specified
Specify integer variable 2 (0]
[constant] or entire array
Specify integer variable 3 (0]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variabl €] X
Timer PTL.ET only 2 @]
Counter .PV/.CV only 2 @]
Date YR/ .MO/ .DAY only 2 (@)
Time .HR/ .MIN/ .SEC only 2 O
PID KP/ TR/ .TD/ .PA/ .BA/ .ST 2 @)
only
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I O
Q_ O
D_ Modifiers are not specified 0]
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ X
R_ X
T PT/LET only 2 (0]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ .HR/ .MIN/ .SEC only 2 O
U_ KP/ TR/ .TD/ .PA/ .BA/.ST 2 O
only
Constant Integer -2147483648 to 2147483647 1 @]
Float +1.175494351e-38 to X
+3.402823466e+38
Red +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Operand Settings
The following describes the specifiable content of Operand (S2) in SHR and SHRP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address Word Specify by words only 1 0
(For example,
[#INTERNAL]LS0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify ahbit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 O
(including I/ | specified
0) Specify integer variable 2 0
[constant]
Specify integer variable 3 @]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PTL.ET only 2 @)
Counter PV/ .CV only 2 0]
Date YR/ .MO/ .DAY only 2 O
Time HR/ .MIN/ .SEC only 2 O
PID KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| @)
Q_ O
D_ Modifiers are not specified @]
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ X
R_ X
T PT/ET only 2 @]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ HR/ .MIN/ .SEC only 2 @)
U_ KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Constant Integer 0to 131071 1 @]
Float +1.175494351e-38 to X
+3.402823466e+38
Real +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Operand Settings

The following describes the specifiable content of Operand (D1) in SHR and SHRP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address Word Specify by words only 1 0
(For example,
[#NTERNAL]L S0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify ahbit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 O
(Output specified
included) Specify integer variable 2 o)
[constant] or entire array
Specify integer variable 3 @]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PTL.ET only 2 @)
Counter PV/ .CV only 2 0]
Date YR/ .MO/ .DAY only 2 O
Time HR/ .MIN/ .SEC only 2 O
PID KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I @]
Q_ O
D_ Modifiers are not specified @]
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ X
R_ X
T PT/ET only 2 @]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ HR/ .MIN/ .SEC only 2 @]
u_ KP/ TR/ .TD/ .PA/ .BA/ .ST 2 @]
only
Constant Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Red +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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Calculation Instruction (Shift Instruction)

B Explanation of the SHL and SHLP 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 isstored in
the empty topmost bit positions. The result is stored in D1.

The SHR and SHRP instructions always pass power. When using SHR and SHRP
instructions, an error will occur if the variables specified in operands S1 and D1 operands are
not the same type. Designate the same variable type in operands S1 and D1.

Refer to the following for specifying a constant.

S1: Shift address Specifies the address to shift.
S2: Number of bits to shiftSpecifies the number of bits to shift.
D1: Store address Specifies the address to store the shift resullt.

For example, when 1 bit is shifted to the right

3231 [30]20 2827 [2625[24] ~ [7[6[5[4[3][2]1
st(o 11 JofJofJofrJofr | ~ 1 {of1Jol1]o
0 is stored \\ \\\ b \ \ ;\\\ ;\ #L_CaleCarry
32 [31[30[29 2827262524 ~ [7]6 ][5 43 ][2]1 [o]
pifolt [t 1 JoJofol1 o] ~ Jofol1 o1 ]o]n

$2 1 Right shift 1 bit

When operand D1 is an integer variable

10|51 p1jouT Operand S2  Integer constant 20

=HR Operand S1  Integer constant 10
. Operand D1  Integer variable OUT1

a0 |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 will be interpreted as
hexadecimal values.

0:FF |31 D1|OUT2 Operand S2  Integer constant OxF

SHR Operand S1  Integer constant OxFF
. Operand D1  Integer variable OUT2

0xF |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.

SRR | Data 1 Array size= 5
Datal |51 D1 Data? Data_z _Al’ray Si.Ze: 5 B .
it Number of bits to shift Array specification None
ift |32

If the S1 and D1 arrays are the same size, Sl istreated like a single giant integer. Bits are
shifted one el ement to the next element.

The bottom-most bits of each element are not |ost. However, the bottom-most bit in the first
element islost. Specify S2 as 0 or higher, up to (32 x Array Size-1).

SHR Data 1[0] Arraysize= 5
Datail0] |51 D) Data2[) Data 2[0] Arraysize= 5

Number of bits to shift Array specification None

Shift |32

If both S1 and D1 are not arrays, 32 bits are shifted. For S2, specify avalue between 0 and
31

B System Variables Indicating Execution Results

When the execution result is 0, #L_CalcZero turns on.

If an overflow occurs as aresult of the shift operation, the last overflowed bit is stored in
#L_CalcCarry.

When the execution results in an error, the error information is stored in #L_Status.
When the execution resultsin an error, the error code is stored in #L_CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.
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Program Example

SHR
Determines whether the least significant bit is ON or OFF.

—MAIN START
)

CheckBits SHR
2 {1
a3 Data 1 |51 01| Data_1

#L_CalcCarry TopBitON
||
L

)

4 |-MAIN END
a3y

(1) When the variable of the positive transition instruction turns ON, the SHR instruction is
run. When the SAR instruction is executed, the 1 bit to the right is stored in D1.

(2) After the bit shift operation is complete, you can check the previous value of the least
significant bit in Data_1 by using the #L_CalcCarry system variable.
(Supplementary) When using a normally open instruction, the SAL instruction is always
executed as long as the normally open bit is ON.

32|31 3029|2827 |26 |25 ]24 ~ T|6]5]4]3]2/|1
St )1 1 1 o|Jjo|J0O]|1 01 ~ 0|1 0ol 0|1 0
0 is stored \ w_u \\\\ \\\ ;X\\‘ #L_CalcCarry
32|31 30|29 )28 27|26 |25 |24 ~ 716 5 413121 0
DI 0|1 1 1 o001 0 ~ o011 01 01
$2 1 Right shift 1 bit
Program Example
SHRP
| CheckBits SHRP |

2 [ |

a3 Data 1 |51 01| 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.
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31.15.3 SAR and SARP (Arithmetic Shift Right)

Symbols and Features

Ladder Instructi Number of
addernstruction Ladder Symbol Feature umber o
Name Steps
SAL SAL Shift 41010
(Arithmetic Shift Left - _ L
Level Sensitive) =1 D1

=2
Ladder Instructi Number of
adaernstruction Ladder Symbol Feature umbero
Name Steps
SAI._P . . sAlp ] Shift 410 10
(Arithmetic Shift Left - L
positive transition) =1 D1

=2

B 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 calcul ate the number of steps.

Number of stepsin operand S1 + Number of stepsin operand S2 + Number of stepsin
operand D1 +1 = Total number of stepsin one instruction

For example, calculating the number of stepsin SAL and SALP instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

AL

Data 1 |51 01| Data 2

10 |52

{Data_1=1step} + {10 =1step} + {Data 2 = 1 step} + {1 step} = 4 steps

Onefina step isrequired in the total number of stepsin the instruction. Be sure to add 1 step.
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B Operand Settings
The following describes the specifiable content of Operand (S1) in SAL and SALP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['ord Specify by words only 1 0
(For example,
[#INTERNAL]LS0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 O
(including I/O) | specified
Specify integer variable 2 @]
[constant]
Specify integer variable 3 @]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variabl €] X
Timer PT/.ET only 2 @)
Counter PV/ .CV only 2 0]
Date YR/ .MO/ .DAY only 2 O
Time HR/ .MIN/ .SEC only 2 O
PID KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I @)
Q_ O
D_ Modifiers are not specified @]
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ X
R_ X
T PT/ET only 2 @]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ HR/ .MIN/ .SEC only 2 O
U_ KP/ TR/ .TD/ .PA/ .BA/ .ST 2 @)
only
Constant Integer -2147483648 to 2147483647 1 O
Float +1.175494351e-38 to X
+3.402823466e+38
Redl +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Operand Settings

The following describes the specifiable content of Operand (S2) in SAL and SALP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['word Specify by words only 1 0
(For example,
[#INTERNAL]L S0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 O
(including 1/0) | specified
Specify integer variable 2 @]
[constant]
Specify integer variable 3 @]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PT/.ET only 2 @)
Counter PV/.CV only 2 @]
Date YR/ .MO/ .DAY only 2 @]
Time HR/ .MIN/ .SEC only 2 O
PID KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| @)
Q_ @)
D_ Modifiers are not specified @]
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ X
R_ X
T PT/LET only 2 @]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @)
J_ HR/ .MIN/ .SEC only 2 @)
u_ KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Constant Integer Oto 31 1 O
Float +1.175494351e-38 to X
+3.402823466e+38
Real +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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Calculation Instruction (Shift Instruction)

B Operand Settings

The following describes the specifiable content of Operand (D1) in SAL and SALP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address Word Specify by words only 1 0
(For example,
[#INTERNAL]LS0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify ahbit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 O
(Output specified
included) Specify integer variable 2 o)
[constant]
Specify integer variable 3 @]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PTL.ET only 2 @)
Counter PV/ .CV only 2 0]
Date YR/ .MO/ .DAY only 2 O
Time HR/ .MIN/ .SEC only 2 O
PID KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Continued
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Calculation Instruction (Shift Instruction)

Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| @)
Q_ O
D_ Modifiers are not specified @]
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ X
R_ X
T PT/ET only 2 @]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ HR/ .MIN/ .SEC only 2 @)
U_ KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Constant Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Redl +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B 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
instructions, an error will occur if the variables specified in operands S1 and D1 are not the
same type. Designate the same variable type in operands S1 and D1.

Refer to the following for specifying a constant.

S1: Shift address Specifies the address to shift.
S2: Number of bitsto shift  Specifies the number of bitsto shift.
D1: Store address Specifies the address to store the shift result.

For example, when 1 bit is shifted left

Most significant bit Least significant bit
Before instruction|_S .| 30 29 28 3 2 1 0
execution 1 In the least
_— significant bit
Erased e / / / / / / st?)re 0.
v
After instruction .. 4_|
execution | L 0 | 0 ‘

When operand D1 is an integer variable

10 [s1 DifouTt Operand S2  Integer constant 20

1L 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 valuesin
operands S1 and S2.
When Ox (zero and lower case x) isinput, the following values will be interpreted as
hexadecimal values.

SAL

OxFF |31 D1OUT2 Operand S2  Integer constant OxF

Operand D1 Integer variable OUT2

l Operand S1  Integer constant OXFF

OxF |32

When specifying an array variable, specify an array element.

— Data 1[0] Array size= 5
S Data 2 [0] Array size= 5
R e Number of bits to 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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B System Variables Indicating Execution Results

When the execution result is 0, #L_CalcZero turns on.
When the execution results in an error, the error information is stored in #L_ Status.
When the execution resultsin an error, the error code is stored in #L_CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example
SAL

—MAIN START
)

CheckBits SAL
2 {1
a3 Data 1 |51 01| Data_1

o

MAIN END

(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
significant bit is not shifted, and zero is stored in the least significant bit.

(Supplementary) When using anormally open ingtruction, the SAL ingtruction is always
executed aslong asthe normally open bit is ON.

Program Example
SALP

| CheckBits SALP |
2 |
a3 Data 1 |51 01| Data_1

The SALP and SAL instructions have different ways of detecting when to execute. In the
SALP instruction, even when using a normally open instruction, the SALP instruction is
executed only when a positive transition is detected. Therefore, the SALP instruction is
executed only for one scan, even when the normally open instruction remains ON.
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Calculation Instruction (Shift

Instruction)

31.15.4 SAR and SARP (Arithmetic Shift Right)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
SAR SAR Shift 41010
(Arithmetic Shift Right -
Level Sensitive) 51 D

52
Ladder Instructi Numb f

adderinstruction Ladder Symbol Feature umbero

Name Steps
SARP . o AR Shift 41010
(Arithmetic Shift Right - _
positive transition) 51 D

52

B 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
operands. The following describes how to calculate 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

For example, calculating the number of stepsin SAR and SARP instructions

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

SAR

Data_1 |31 1

10 |52

Data 2

{Data_1=1gep} +{10=1step} +{Data 2 =1 step} + {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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Calculation Instruction (Shift Instruction)

B Operand Settings
The following describes the specifiable content of Operand (S1) in SAR and SARP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address Word Specify by words only 1 0
(For example,
[#INTERNAL]LS0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify abit X
Format Specify hit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 o
(including 1/O) | specified
Specify integer variable 2 (0]
[constant]
Specify integer variable 3 (0]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variabl €] X
Timer PTL.ET only 2 @]
Counter .PV/.CV only 2 @]
Date YR/ .MO/ .DAY only 2 (@)
Time .HR/ .MIN/ .SEC only 2 O
PID KP/ TR/ .TD/ .PA/ .BA/ .ST 2 @)
only
Continued
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Calculation Instruction (Shift Instruction)

Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I O
Q_ O
D_ Modifiers are not specified 0]
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ X
R_ X
T PT/LET only 2 (0]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ .HR/ .MIN/ .SEC only 2 O
U_ KP/ TR/ .TD/ .PA/ .BA/.ST 2 O
only
Constant Integer -2147483648 to 2147483647 1 @]
Float +1.175494351e-38 to X
+3.402823466e+38
Red +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Operand Settings
The following describes the specifiable content of Operand (S2) in SAR and SARP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['word Specify by words only 1 0
(For example,
[#INTERNAL]LS0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 O
(including 1/0) | specified
Specify integer variable 2 @]
[constant]
Specify integer variable 3 @]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variabl€] X
Timer PT/.ET only 2 @)
Counter PV/ .CV only 2 0]
Date YR/ .MO/ .DAY only 2 O
Time HR/ .MIN/ .SEC only 2 O
PID KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Continued
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Calculation Instruction (Shift Instruction)

Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| @)
Q_ @)
D_ Modifiers are not specified @]
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ X
R_ X
T PT/LET only 2 @]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ HR/ .MIN/ .SEC only 2 O
u_ KP/ TR/ .TD/ .PA/ .BA/ .ST 2 @)
only
Constant Integer 0to 31 1 @]
Float +1.175494351e-38 to X
+3.402823466e+38
Real +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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Calculation Instruction (Shift Instruction)

B Operand Settings

The following describes the specifiable content of Operand (D1) in SAR and SARP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address Word Specify by words only 1 0
(For example,
[#INTERNAL]LS0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 O
(Output specified
included) Specify integer variable 2 o)
[constant]
Specify integer variable 3 @]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PTL.ET only 2 0]
Counter PV/.CV only 2 @]
Date YR/ .MO/ .DAY only 2 O
Time HR/ .MIN/ .SEC only 2 @]
PID KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Continued
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Calculation Instruction (Shift Instruction)

Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| @)
Q_ @)
D_ Modifiers are not specified @]
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ X
R_ X
T PT/ET only 2 @]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 0]
J_ HR/ .MIN/ .SEC only 2 O
U_ KP/ TR/ .TD/ .PA/ .BA/ .ST 2 @)
only
Constant Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Redl +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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Calculation Instruction (Shift Instruction)

B 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 is stored 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.
Designate the same variable type in operands S1 and D1.

Refer to the following for specifying a constant.

S1: Shift address Specifies the address to shift.
S2: Number of bits to shiftSpecifies the number of bits to shift.
D1: Store address Specifies the address to store the shift result.

For example, when 1 bit is shifted to the right

Most significant bit Least significant bit

31|30 |29 | 28 3| 2 1 0

N

Before instruction
execution

After instruction |
execution

When operand D1 is an integer variable

| AR Operand S1  Integer constant 10
0|51 opifoum Operand S2  Integer constant 20
o lep 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 will be interpreted as
hexadecimal values.

OxFF |51 D1|OUT2 Operand S2  Integer constant OxF

SAR Operand S1  Integer constant OXFF
‘ Operand D1  Integer variable OUT2

OxF |52

When specifying an array variable, specify an array element.

SAR Data 1[0] Array size= 5
Data 2[0] Array size= 5
Number of bits to shift Array specification None

Data 1001 |51 D1 Data_2[0]

Shift |52

31 array element bits are shifted. For S2, specify avalue between 0 and 31.
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B System Variables Indicating Execution Results
When the execution result is 0, #L_CalcZero turns on.

When the execution results in an error, the error information is stored in #L_ Status.
When the execution resultsin an error, the error code is stored in #L_CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example
SAR

—MAIN START
)

CheckBits SAR
2 {1
a3 Data 1 |51 01| Data_1

o

MAIN END

(1) When the positive transition instruction turns ON, the SAR instruction will be executed.
When the SAR instruction is executed, the 1 bit to theright is stored in D1. The most
significant bit is not shifted but is also copied to D1. For every bit that shifts, the most
significant bit is copied to the topmost empty bit.

(Supplementary) When using a normally open instruction, the SAR instruction is aways
executed aslong asthe bit is ON.

Program Example
SALP

| CheckBits SARF |
2 | |

a3 Data 1 |51 01| Data_1

The SARP and SAR instructions have different ways of detecting when to execute. In the
SARP instruction, even when using a normally open instruction, the SARP instruction is
executed 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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Operation (Rotation Instruction)

31.16 Operation (Rotation Instruction)

31.16.1 ROL and ROLP (Rotate Left)

Symbols and Features

Ladder Instructi Number of
adaernstruction Ladder Symbol Feature umbero
Name Steps
ROL ROl Rotate 41010
(Rotate Left - _ [
Level Sensitive) =1 D1
52
Ladder Instructi Number of
addernstruction Ladder Symbol Feature Hmbero
Name Steps
ROLP N FOLP Rotate 41010
(Rotate Left - positive | l
transition) =1 D1
52

B 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 stepsin the ROL and ROL P 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
operand D1 + 1 = Total number of stepsin oneinstruction

For example, calculating the number of stepsin ROL and ROLP instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

RaL

Data1 |31 01| Data 2

10 |52

{Data_1=1step} + {10 =1step} + {Data 2 =1 step} + {1 step} =4 steps

Onefina step isrequired in the total number of stepsin the instruction. Be sure to add 1 step.
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B Operand Settings
The following describes the specifiable content of Operand (S1) in ROL and ROLP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['word Specify by words only 1 0
(For example,
[#NTERNAL]L S0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 O
(including 1/0) | specified
Specify integer variable 2 @]
[constant] or entire array
Specify integer variable 3 @]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real 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 O
PID KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Continued
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Operation (Rotation Instruction)

Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| @)
Q_ @)
D_ Modifiers are not specified @]
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ X
R_ X
T PT/LET only 2 @]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ HR/ .MIN/ .SEC only 2 @)
U_ KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Constant Integer -2147483648 to 2147483647 1 O
Foat +1.175494351e-38 to X
+3.402823466e+38
Real +2.2250738585072014e-308 to X
+1.7976931348623158e+308

GP-Pro EX Reference Manual

31-271




Operation (Rotation Instruction)

B Operand Settings

The following describes the specifiable content of Operand (S2) in ROL and ROLP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  [ord Specify by words only 1 0
(For example,
[#INTERNAL]LS0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify ahit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 O
(including I/O) | specified
Specify integer variable 2 @]
[constant]
Specify integer variable 3 @]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variabl€] X
Timer PT/.ET only 2 0]
Counter PV/ .CV only 2 @]
Date YR/ .MO/ .DAY only 2 O
Time HR/ .MIN/ .SEC only 2 @]
PID KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I @)
Q_ @)
D_ Modifiers are not specified @]
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ X
R_ X
T PT/ET only 2 @]
C_ PV/.CV only 2 0]
N_ YR/ .MO/ .DAY only 2 0]
J_ HR/ .MIN/ .SEC only 2 O
U_ KP/ TR/ .TD/ .PA/ .BA/ .ST 2 @)
only
Constant Integer Oto 131071 1 @]
Float +1.175494351e-38 to X
+3.402823466e+38
Redl +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Operand Settings

The following describes the specifiable content of Operand (D1) in ROL and ROLP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address Word Specify by words only 1 0
(For example,
[#NTERNAL]L S0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify ahbit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 O
(Output specified
included) Specify integer variable 2 o)
[constant] or entire array
Specify integer variable 3 @]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PTL.ET only 2 @)
Counter PV/ .CV only 2 0]
Date YR/ .MO/ .DAY only 2 O
Time HR/ .MIN/ .SEC only 2 O
PID KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| @)
Q_ O
D_ Modifiers are not specified @]
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ X
R_ X
T PT/ET only 2 @]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ HR/ .MIN/ .SEC only 2 @)
U_ KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Constant Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Redl +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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Operation (Rotation Instruction)

B 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). Theresult 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. Designate the
same variable type in operands S1 and D1.

Refer to the following for specifying a constant.

S1: Rotation address Specifies an address to rotate bits.
S2: Number of bitsto rotate Specifiesthe number of bitsto rotate.
D1: Storage device Specifies an address for storing the results after rotating bits.

For example, when 1 bit is rotated to | eft

Bit 31130(29(28|27|26|25(24|23|22|--|3|2|1]|0

11000 j0OjO|O|O|1]0O]|-|O|0O0|0]O
el bitrore //////////////
(S To[S e e e o1 6] [0] 0 o[1]

Most significant bit Least significant bit

When operand D1 is an integer variable

™ Operand S1  Integer constant 10
10|51 p1fouT ‘ Operand S2  Integer constant 20

Operand D1  Integer variable OUT1

20 [sz2

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 will be interpreted as
hexadecimal values.

Aot Operand S1  Integer constant OxFF
O0:FF |51 D1|OUT2 Operand S2  Integer constant OXF
O |52 Operand D1 Integer variable OUT2
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Operation (Rotation 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 Data 1 Array size= 5
Datall |51 D1| Data2 ‘ Data 2 Array size= 5

Number of bits to 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
rotated from one element to the next element.

Bits are rotated from one element to the next. The entire array is rotated, not just bitsin each
element. For S2, specify avalue from O to (32 x Array Size-1).

Fot Data 1[0] Array size= 5
Datai[0] {51 [ Data2[0] Data 2 [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 a value between 0 and
31.

B System Variables Indicating Execution Results

When the execution result is 0, #L_CalcZero turns on.

If an overflow results from the rotation instruction, the overflowed bit is stored in
#L_CacCarry.

When the execution results in an error, the error information is stored in #L_ Status.
When the execution resultsin an error, the error code is stored in #L._CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the gtate after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.
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Program Example
ROL

—MAIN START
)

CheckBits ROL
2 {1
a3 Data 1 |51 01| 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 ingtruction, the ROL ingtruction is always
executed aslong asthe bit is ON.

Bt [31[30]29[28]27[26]25]24]23[22]-[3[2[1]0
1]o]ofofofofofo[1]o]~]o]o]o]0

Left LB (otats) //////////////
|?|0|0|0|0|0|0|1|0|'"|0|0|0|0|}|

Most significant bit Least significant bit

Program Example
ROLP

| CheckBits ROLP |
2 { |

a3 Data 1 |51 01| 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 ROLP instruction is executed. As aresult, even if the bit
remains ON, the ROL P instruction is executed only for one scan.
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31.16.2 ROR and RORP (Rotate Right)

Symbols and Features

Ladder Instructi Numb f
adderinstruction Ladder Symbol Feature umbero
Name Steps
ROR . FOR Rotate 41010
(Rotate Right -
Level Sensitive) 51 D

=2
Ladder Instructi Numb f
adderinstruction Ladder Symbol Feature umbero
Name Steps
RORP . N T RORP Rotate 4t010
(Rotate Right - positive |
transition) 1 D11

152

B 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 calculate 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

For example, calculating the number of stepsin ROR and RORP instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

FOR

Data_1 |51 01| Data 2

1o |s2

{Data_1=1step} + {10 = 1step} + {Data_2 = 1 step} + {1 step} = 4 steps

Onefina step isrequired in the total number of stepsin the instruction. Be sure to add 1 step.
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B Operand Settings
The following describes the specifiable content of Operand (S1) in ROR and RORP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device  [word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['ord Specify by words only 1 0
(For example,
[#NTERNAL]L S0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 O
(including 1/0O) | specified
Specify integer variable 2 @]
[constant] or entire array
Specify integer variable 3 @]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PT/.ET only 2 o
Counter PV/.CV only 2 @]
Date YR/ .MO/ .DAY only 2 @)
Time HR/ .MIN/ .SEC only 2 O
PID KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I O
Q_ @)
D_ Modifiers are not specified @]
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ X
R_ X
T PT/LET only 2 @]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ HR/ .MIN/ .SEC only 2 @)
U_ KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Constant Integer -2147483648 to 2147483647 1 O
Float +1.175494351e-38 to X
+3.402823466e+38
Redl +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Operand Settings
The following describes the specifiable content of Operand (S2) in ROR and RORP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['word Specify by words only 1 0
(For example,
[#INTERNAL]L S0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 O
(including 1/0) | specified
Specify integer variable 2 @]
[constant]
Specify integer variable 3 @]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real 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 O
PID KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| @)
Q_ @)
D_ Modifiers are not specified @]
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ X
R_ X
T PT/LET only 2 @]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ HR/ .MIN/ .SEC only 2 @)
U_ KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Constant Integer 0to 131071 1 O
Foat +1.175494351e-38 to X
+3.402823466e+38
Real +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Operand Settings

The following describes the specifiable content of Operand (D1) in ROR and RORP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address Word Specify by words only 1 0
(For example,
[#NTERNAL]L S0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify ahbit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 O
(Output specified
included) Specify integer variable 2 o)
[constant] or entire array
Specify integer variable 3 @]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PTL.ET only 2 @)
Counter PV/ .CV only 2 0]
Date YR/ .MO/ .DAY only 2 O
Time HR/ .MIN/ .SEC only 2 O
PID KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| @)
Q_ O
D_ Modifiers are not specified @]
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ X
R_ X
T PT/ET only 2 @]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ HR/ .MIN/ .SEC only 2 @)
U_ KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Constant Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Redl +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Explanation of the ROR and RORP Instructions

When the ROR or RORP instruction is executed, the S1 bits are rotated to the right S2
number of bits. One bit rotated, the information of the bottom-most bit (the least significant
bit) is stored in the topmost empty bit.

The result isstored 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. Designate the same variable type in operands S1 and D1.
Refer to the following for specifying a constant.

S1: Rotation address Specifies an address to rotate bits.
S2: Number of bitsto rotate Specifiesthe number of bitsto rotate.
D1: Storage device Specifies an address for storing the results after rotating bits.

For example, when 1 bit is rotated to right

Bit 31(130(29|28|27|26|25|24|23|22|---|3|2|1]|0

1]o0jojojojojo]0][1]0[--]0]0]0]O
\\\\\\\\\\\\\\ Right 1 bit (rotate)
[oJofoJoJofoJof[1]o]~[oJo[o]o]1]

Most significant bit Least significant bit

When operand D1 is an integer variable

—_ or Operand S1  Integer constant 10
10 {51 01| OUTl ‘ Operand S2  Integer constant 20

Operand D1  Integer variableOUT1

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 will be interpreted as
hexadecimal values.

ROR Operand S1  Integer constant OXFF
0<FF |51 D1louTe Operand S2  Integer constant OxF
0eF o Operand D1  Integer variable OUT2
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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.

RO Data 1 Array size= 5
T . ‘ Data 2 Array size= 5

Number of bits to 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
rotated from one element to the next element.

Bits are rotated from one element to the next. The entire array is rotated, not just bitsin each
element. For S2, specify avalue from O to (32 x Array Size-1).

X8I5S Data 1[0] Arraysize= 5
Data 1[0l |51 D1| Data2(0] ‘ Data 2[0] Arraysize= 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 a value between 0 and
31.

B System Variables Indicating Execution Results

When the execution result is 0, #L_CalcZero turns on.

If an overflow results from the rotation instruction, the overflowed bit is stored in
#L_CacCarry.

When the execution results in an error, the error information is stored in #L_ Status.
When the execution resultsin an error, the error code is stored in #L._CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the gtate after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.
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Program Example
ROR

MAIN START
i}

CheckBits ROR.
2 {1}
K Data 1 |51 0| Datal

(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 as the bit is ON.

Bit 31130(29|28|27|26(25|24|23|22|-=-|3|2|1]|0

1]ofofofofofofo[1[o][-~]o]o]0]0
\\\\\\\\\\\\\\ Right 1 bit (rotate)
[ofoJofofojoJof[1]o]-JoJoJo]o]1]

Most significant bit Least significant bit

Program Example
RORP

| CheckBits RORP |
2 [ |
1) Data 1 |51 01| Data_1

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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31.16.3 RCL and RCLP (Rotate Left with Carry Over)

Symbols and Features

Ladder Instructi Number of
adder instruction Ladder Symbol Feature Hmbero
Name Steps
RCL ROL Rotate 41010
(Rotate Left with Carry- , l
over - =1 By
Level Sensitive)
52
Ladder Instructi Number of
adder Instruction Ladder Symbol Feature umbero
Name Steps
RCLP ROLP Rotate 41010
(Rotate Left with Carry- |
over - =1 o1
positive transition)
52

B 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
operands. The following describes how to calculate 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

For example, calculating the number of stepsin RCL and RCLP instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

RGL

Data 1 |51 01| Data 2

10 |52

{Data_1=1step} +{10=1step} + {Data_2 = 1 step} + {1 step} = 4 steps

Onelast step isincluded in the instruction. Be sure to add that one step.
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B Operand Settings
The following describes the specifiable content of Operand (S1) in RCL and RCLP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device  [word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  [\ord Specify by words only 1 0
(For example,
[#INTERNAL]L S0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 O
(including 1/0) | specified
Specify integer variable 2 @]
[constant]
Specify integer variable 3 @]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PT/.ET only 2 o
Counter PV/.CV only 2 @]
Date YR/ .MO/ .DAY only 2 @)
Time HR/ .MIN/ .SEC only 2 O
PID KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| @)
Q_ @)
D_ Modifiers are not specified @]
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ X
R_ X
T PT/LET only 2 @]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ HR/ .MIN/ .SEC only 2 @)
uU_ KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Constant Integer -2147483648 to 2147483647 1 @)
Hoat +1.175494351e-38 to X
+3.402823466e+38
Real +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Operand Settings

The following describes the specifiable content of Operand (S2) in RCL and RCLP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  'word Specify by words only 1 0
(For example,
[#INTERNAL]LS0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify ahit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 O
(including 1/0O) | specified
Specify integer variable 2 @]
[constant]
Specify integer variable 3 @]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PT/.ET only 2 0]
Counter PV/.CV only 2 @]
Date YR/ .MO/ .DAY only 2 o
Time HR/ .MIN/ .SEC only 2 @]
PID KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| O
Q_ @)
D_ Modifiers are not specified @]
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ X
R_ X
T PT/ET only 2 @]
C_ PV/.CV only 2 0]
N_ YR/ .MO/ .DAY only 2 0]
J_ HR/ .MIN/ .SEC only 2 O
U_ KP/ TR/ .TD/ .PA/ .BA/ .ST 2 @)
only
Constant Integer 0to 32 1 @]
Hoat +1.175494351e-38 to X
+3.402823466e+38
Real +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Operand Settings

The following describes the specifiable content of Operand (D1) in RCL and RCLP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address Word Specify by words only 1 0
(For example,
[#INTERNAL]LS0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 O
(Output specified
included) Specify integer variable 2 o)
[constant]
Specify integer variable 3 @]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PTL.ET only 2 0]
Counter PV/.CV only 2 @]
Date YR/ .MO/ .DAY only 2 O
Time HR/ .MIN/ .SEC only 2 @]
PID KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| @)
Q_ @)
D_ Modifiers are not specified @]
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ X
R_ X
T PT/ET only 2 @]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 0]
J_ HR/ .MIN/ .SEC only 2 O
U_ KP/ TR/ .TD/ .PA/ .BA/ .ST 2 @)
only
Constant Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Redl +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B 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. Thetopmost bit (the most significant bit) isstored in acarry flag, and the carry flag (1
or 0) isrotated to the bottom-most bit (the least significant bit).

Theresult isstored in D1. The RCL and RCLP instructions always 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. Designate the same variable type in operands S1 and D1.
Refer to the following for specifying a constant.

S1: Rotation address Specifies an address to rotate bits.
S2: Number of bitsto rotate Specifies the number of bitsto rotate.
D1: Storage device Specifies an address for storing the results after rotating bits.

For example, when 1 bit is rotated to left (with carry over)

Most significant bit Least significant bit Information in a carry flag
before execution of an
instruction

_Beftmet, 31 30 29 28 3 2 1 0
instruction
execution / :
After | 0 .
instruction
execution
The most significant bit is stored in a carry flag. Information in a carry flag

after execution of an
instruction

When operand D1 is an integer variable

||| = Operand S1  Integer constant 10
1001 ol ouT Operand S2 Integer constant 20
" Operand D1 Integer variable OUT1
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 will be interpreted as
hexadecimal values.

RGL

0«FF |51 D1|0OUT2 Operand S2  Integer constant OxF

Operand S1  Integer constant OXFF
‘ Operand D1 Integer variable OUT2

0x=F |52
Ret Data 1[0] Array size= 5
Datail] ST D1 Data 200l Data 2[0] Array size= 5
S Number of bitsto shift Array specification None
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If both S1 and D1 are not an array, 32 bits are rotated with carry over.
For S2, specify avalue between 0 and 32.

B System Variables Indicating Execution Results

When the execution result is 0, #L_CalcZero turns on.

If an overflow results from the rotation instruction, the overflowed bit is stored in
#L_CacCarry.

When the execution results in an error, the error information is stored in #L_ Status.
When the execution resultsin an error, the error code is stored in #L._CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the gtate after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example
RCL

—MAIN START
)

CheckBits RGL
2 {1
a3 Data 1 |51 01| Data_1

#L_CalcCarry TopBitON
||
L

aoy

4 |-MAIN END
a8y

(1) 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 isstored 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.
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(Supplementary) When using a normally open instruction, the RCL instruction is aways
executed as long as the bit is ON.

Most significant bit Least significant bit ~ Information in a carry flag
before execution of an
Before 31130| 29| 28 e 3 2 1 0 instruction

instruction

oxeouion |11 011 [ 1] - [1[0f1]1 o]
Gie=rcao

After |
instruction
execution
The most significant bit is stored in a carry flag. Information in a carry flag
after execution of an
instruction

Program Example
RCLP

| CheckBits RGLP |
2 {1
a3 Data 1 |51 01| Data_1

The RCLP and RCL instructions have different ways of detecting when to execute. In the
RCLP instruction, Even when using a normally open instruction, the RCLP instruction
executes only when it detects the upward transition. Therefore, the RCLP instruction is
executed only for one scan, even when the bit remains ON.
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31.16.4 RCR and RCRP (Rotate right with carry over)

Symbols and Features

Ladder Instructi Numb f
adderinstruction Ladder Symbol Feature umbero
Name Steps
RCR RCR Rotate 41010
(Rotate Right with Carry-
over - 51 D
Level Sensitive)
52
Ladder Instructi Number of
adderinstruction Ladder Symbol Feature umbero
Name Steps
RCRP RORP Rotate 41010
(Rotate Right with Carry- |
over - 51 D
positive transition)
|52

B 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
operands. The following describes how to calculate 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

For example, calculating the number of stepsin RCR and RCRP instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

FGR

Data 1 |51 01| Data_ 2

1o |52

{Data_1=1step} +{10=1step} + {Data_2 = 1 step} + {1 step} = 4 steps

Onelast step isincluded in the instruction. Be sure to add that one step.
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B Operand Settings
The following describes the specifiable content of Operand (S1) in RCR and RCRP

instructions
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['word Specify by words only 1 0
(For example,
[#INTERNAL]LS0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify abit X
Format Specify hit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 o
(including 1/0O) | specified
Specify integer variable 2 (0]
[constant]
Specify integer variable 3 (0]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variabl€] X
Timer PTL.ET only 2 @]
Counter .PV/.CV only 2 @]
Date YR/ .MO/ .DAY only 2 (@)
Time HR/ .MIN/ .SEC only 2 @]
PID KP/ TR/ .TD/ .PA/ .BA/ .ST 2 @)
only
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I O
Q_ O
D_ Modifiers are not specified 0]
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ X
R_ X
T PT/LET only 2 (@]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ .HR/ .MIN/ .SEC only 2 O
u_ KP/ TR/ .TD/ .PA/ .BA/.ST 2 O
only
Constant Integer -2147483648 to 2147483647 1 @]
Float +1.175494351e-38 to X
+3.402823466e+38
Redl +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Operand Settings
The following describes the specifiable content of Operand (S2) in RCR and RCRP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ord Specify by words only 1 0
(For example,
[#INTERNAL]L S0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 O
(including 1/O) | specified
Specify integer variable 2 @]
[constant]
Specify integer variable 3 @]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PT/.ET only 2 o
Counter PV/.CV only 2 @]
Date YR/ MO/ .DAY only 2 @)
Time HR/ .MIN/ .SEC only 2 O
PID KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I @)
Q_ @)
D_ Modifiers are not specified @]
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ X
R_ X
T PT/LET only 2 @]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ HR/ .MIN/ .SEC only 2 @)
U_ KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Constant Integer 0to 32 1 O
Float +1.175494351e-38 to X
+3.402823466e+38
Red +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Operand Settings

The following describes the specifiable content of Operand (D1) in RCR and RCRP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address Word Specify by words only 1 0
(For example,
[#INTERNAL]LS0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify ahbit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 O
(Output specified
included) Specify integer variable 2 o)
[constant]
Specify integer variable 3 @]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PTL.ET only 2 @)
Counter PV/ .CV only 2 0]
Date YR/ .MO/ .DAY only 2 O
Time HR/ .MIN/ .SEC only 2 O
PID KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| @)
Q_ O
D_ Modifiers are not specified @]
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ X
R_ X
T PT/ET only 2 @]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ HR/ .MIN/ .SEC only 2 @)
U_ KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Constant Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Redl +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Explanation of the RCR and RCRP Instructions

When the RCR or RCRP instruction is executed, the S1 bits are rotated to the right S2
number of bits. The bottom-most bit (the least most bit) is stored in a carry flag and the carry
flag (1 or O) isrotated to the topmost bit (the most significant bit).

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. Designate the same variable type in operands S1 and D1.
Refer to the following for specifying a constant.

S1: Rotation address Specifies an address to rotate bits.
S2: Number of bitsto rotate Specifiesthe number of bitsto rotate.
D1: Storage device Specifies an address for storing the results after rotating bits.

For example, when 1 hit is rotated to right (with carry over)

Most significant bit Least significant bit Information in a carry flag
before execution of an
Before instruction
instruction 31 30 29 28 3 2 1 0
execution 1 II'
After | 0 . \
instruction
execution
Information in a carry flag is stored in the most significant bit. Information in a carry flag

after execution of an
instruction

When operand D1 is an integer variable

0|5 pi|ouT Operand S2  Integer constant 20

eI 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 Ox (zero and lower case x) isinput, the following values will be interpreted as
hexadecimal values.

et Operand S1  Integer constant OXFF
oFF lo1 mlouTe ‘ Operand S2  Integer constant OxF
0cF o Operand D1  Integer variable OUT2

ROR Data 1 [O] Array size= 5
Data1[0] |51 1| Data 2[0] Data 2[0] Array size= 5

Number of bitsto shift Array specification None

Shift |52
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If both S1 and D1 are not an array, 32 bits are rotated with carry over.
For S2, specify avalue between 0 and 32.

B System Variables Indicating Execution Results

When the execution result is 0, #L_CalcZero turns on.
If an overflow results from the rotation instruction, the overflowed bit is stored in
#L_CalcCarry.

When the execution results in an error, the error information is stored in #L_Status.
When the execution resultsin an error, the error code is stored in #L_CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the gtate after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example
RCR

—MAIN START
)

CheckBits RGR
2 {1
a3 Data 1 |51 01| Data_1

#L_CalcCarry TopBitON
||
L

aoy

4 |-MAIN END
a8y

(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.
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(Supplementary) When using a normally open instruction, aslong asthe bit is ON, the
RCR instruction is always executed.

Most significant bit Least significant bit Information in a carry flag
‘ before execution of an
Before instruction
instruction 31| 30| 29| 28 3 2 1 0
execution 1 0 1 1 1 0 1 1 II'
instruction | 0 | 1 | 1 | | 0 | 1 | 1 | 0 |
execution
Information in a carry flag is stored in the most significant bit. Information in a carry flag
after execution of an
instruction

Program Example
RCRP

| CheckBits RCRP |
2 { |
a3 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
executed only for one scan, even when the bit remains ON.
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31.17 Function Instruction (Calculation)

31.17.1 SUM/SUMP (Total)

Symbols and Features

Ladder Instructi Numb f
adder Instruction Ladder Symbol Feature umber o
Name Steps
SUM UM Function 6to 10
(Total - .
Level Sensitive) =1 o
=2
Ladder Instructi Numb f
adder instruction Ladder Symbol Feature umber o
Name Steps
SUMP N SUMP Function 6to 10
(Total - positive ,
transition) =1 o
=2

B Operand Settings

The following describes the specifiable content of operands S1, S2, D1 for the SUM/SUMP
instructions.

The actual number of stepsin the SUM/SUMP instructions depends on the operand
specification method. The following describes how to calculate 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

For example, Calculate the number of stepsin the SUM/SUMP instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

UM

Data_1[4] |31 01| Result[0]

o |52

{Data_1[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 31-309



Function Instruction (Calculation)

B Operand Settings
The following describes the specifiable content of Operand S1 in the SUM/SUMP

instructions
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit X
Address  [ord Specify by words only X
(For example,
[#INTERNAL]LS0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify hit array ([constant]) X
Specify bit array ([variable]) X
Integer (not Arrays and modifiers are not X
including 1/0) | specified
Specify integer variable 2 (0]
[constant]
Specify integer variable 3 (0]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] | 2 (0]
Specify float variable [variable] |3 @)
Real X
Specify real variable [constant] | 2 @)
Specify real variable [variable] |3 0]
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 X
only
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I X
Q_ X
D_ Modifiers are not specified 1 0]
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ 1 O
R_ 1 O
T PT/LET 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 X
only
Constant Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Rea +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Operand Settings
The following describes the specifiable content of Operand S2 in the SUM/SUMP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device  [word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  [\ord Specify by words only 1 0
(For example,
[#INTERNAL]LS0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify abit X
Format Specify hit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 o
(including 1/0) | specified
Specify integer variable 2 (0]
[constant]
Specify integer variable 3 (0]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variabl €] X
Timer PTL.ET only 2 @]
Counter .PV/.CV only 2 @]
Date YR/ .MO/ .DAY only 2 (@)
Time HR/ .MIN/ .SEC only 2 @]
PID KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| 0]
Q_ @)
D_ Modifiers are not specified 0]
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ X
R_ X
T PT/LET only 2 (0]
C_ PV/.CV only 2 0]
N_ YR/ .MO/ .DAY only 2 @]
J_ HR/ .MIN/ .SEC only 2 O
uU_ KP/ TR/ .TD/ .PA/ .BA/ .ST 2 0]
only
Constant 1to 4096 1 O
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B Operand Settings

The following describes the specifiable content of Operand D1 in the SUM/SUMP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device  [word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit
Address  ['ord Specify by words only
(For example,
[#/NTERNAL]L S0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify hit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not X
(Output specified
included) Specify integer variable 2 o)
[constant]
Specify integer variable 3 @]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] | 2 @)
Specify float variable [variable] |3 @]
Real X
Specify real variable [constant] | 2 0]
Specify real variable [variabl€e] 3 0]
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 X
only
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I X
Q_ O
D_ Modifiers are not specified @]
D_**** B/W][constant] X
D_**** B/W[address] X
F_ 1 O
R_ 1 @)
T .PT/.ET only 2 @)
C_ .PV/ .CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ .HR/ .MIN/ .SEC only 2 O
U_ .KP/ . TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Constant Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Real +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Explanation of the SUB 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.
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

Datail0] 51 D1 Operand S2  Integer constant 5

S Operand S1  Integer Variable (Array) Data_1[0]
Data_2[0]
Operand D1  Integer Variable (Array) Data 2 [0]

|32

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 will be interpreted as
hexadecimal values.

Data 1001 |51 D Operand S2 Integer constant  0x5
Operand D1  Integer Variable (Array) Data 2 [O]

=

Sl Operand S1  Integer Variable (Array) Data 1[0]
Data_2[0] ‘

x5 (52

Confirming Execution Results

(1) Theinstruction will not execute if the value in operand S1 or S2 (infinite or non-numeric
value) cannot be recognized. For the error check, the error code "6706" is set to
#L_CalcErrCode.

The output result D1 maintains the value from the previous instruction executed
successfully.

B System Variables Indicating Execution Results
When the execution resultsin an error, the error code is stored in #L_CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.
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Program Example

SUM
Totals 1 through 5in Data_1 and savesthetotal in Data 2.

—MAIN START
)

Start LM

) Data 100] |5

01| Data_2[0]

552

3 -MAIN END
aoy

(1) When the positive transition instruction turns ON, the SUM instruction will be executed.
When the SUM instruction is executed, the total of array elements 0 through 5 are stored
inD1.

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

Q;rr?; variable Data 1 |5nlsz'z(riccltjit§:s Savein Data 2

Element Data 1[0] + --> Data 2[0]
Data 1[1] + Data 2[1]
Data 1[2] * Data 2[2]
Data 1[3] I Data 2 [3]
Data 1 [4] Data 2 [4]
Data 1[5] Data 2 [5]
Data 1[6] Data 2[6]
Data 1[7] Data 2[7]
Data 1[8] Data 2 [8]
Data 1[9] Data 2 [9]
Data 1[10] Data 2 [10]
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Program Example
SUMP

Start SLMP |
2 I
) Data 100] |5

=

Data_2[0]

552

(1) 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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31.17.2 AVE/AVEP (Average)

Symbols and Features

Ladder Instructi Number of
adderinstruction Ladder Symbol Feature umbero
Name Steps
AVE E Function 6to010
(Average - ,
Level Sensitive) 21 D
=2
Ladder Instructi Number of
adderinstruction Ladder Symbol Feature umbero
Name Steps
AVEP WUEP Function 6t010
(Average - positive ,
transition) 1 D11
=2

B Operand Settings

The following describes the specifiable content of operands S1, S2 and D1 for the AVE/
AVEP instructions.

The actual number of stepsin the AVE/AVEP instructions depends on the operand
specification method. The following describes how to calculate 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

For example, Calculate the number of stepsin the AVE/AVEP Instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

AVE

Data_1[0] |51 D1 | Result[0]

10 |52

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

One last step isincluded in the instruction. Be sure to add that one step.
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B Operand Settings

The following describes the specifiable content of Operand S1 in the AVE/AVEP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit
Address  ['word Specify by words only
(For example,
[#INTERNAL]L S0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer (not Arrays and modifiers are not X
including I/0) | specified
Specify integer variable 2 @]
[constant]
Specify integer variable 3 @]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] | 2 (0]
Specify float variable [variable] |3 @]
Real X
Specify real variable [constant] | 2 @)
Specify real 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
PID KP/ TR/ .TD/ .PA/ .BA/ .ST X
only
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I X
Q_ X
D_ Modifiers are not specified 1 @]
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ 1 @)
R_ 1 O
T PT/LET 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 X
only
Constant Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Redl +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Operand Settings
The following describes the specifiable content of Operand S2 in the AVE/AVEP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['word Specify by words only 1 0
(For example,
[#INTERNAL]LS0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 o
(including 1/O) | specified
Specify integer variable 2 (0]
[constant]
Specify integer variable 3 (0]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variabl €] X
Timer PTL.ET only 2 @]
Counter .PV/ .CV only 2 (0]
Date YR/ .MO/ .DAY only 2 (@)
Time .HR/ .MIN/ .SEC only 2 O
PID KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| 0]
Q_ O
D_ Modifiers are not specified 0]
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ X
R_ X
T PT/LET only 2 (0]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ HR/ .MIN/ .SEC only 2 O
U_ KP/ TR/ .TD/ .PA/ .BA/ .ST 2 0]
only
Constant 1to 4096 1 O
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B Operand Settings

The following describes the specifiable content of Operand D1 in the AVE/AVEP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device  [word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit
Address  [\ord Specify by words only
(For example,
[#INTERNAL]L S0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not X
(Output specified
included) Specify integer variable 2 o)
[constant]
Specify integer variable 3 @]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] | 2 (0]
Specify float variable [variable] |3 @]
Real X
Specify real variable [constant] | 2 0]
Specify real variable [variable] |3 0]
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 X
only
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| X
Q_ @)
D_ Modifiers are not specified @]
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ 1 @)
R_ 1 O
T PT/LET only 2 @]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ HR/ .MIN/ .SEC only 2 @)
uU_ KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Constant Integer -2147483648 to 2147483647 X
Hoat +1.175494351e-38 to X
+3.402823466e+38
Real +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Explanation of the AVE and AVEP Instructions

The AVE/AVEP instructions both calculate the average. When the AVE instruction is
executed, S2 array elements beginning at address S1 are averaged and the result is saved in
D1. The AVE/AVEP 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 AV E/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

AVE Operand S1  Integer Variable (array) Data_1 [0]
Data_1[0] |1 01| Data_2[0] ‘ Operand S2  Integer constant 5
 |so Operand D1  Integer Variable (array) Data 2 [0]

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 will be interpreted as
hexadecimal values.

Data 1001 |51 o1 Operand S2  Integer constant  0x5

AVE Operand S1  Integer Variable (array) Data_1[0]
Data_2[0]
Operand D1 Integer Variable (array) Data 2 [O]

05 |52

Confirming Execution Results

(1) Theinstruction will not execute if the value in operand S1 or S2 (infinite or non-numeric
value) cannot be recognized. For the error check, the error code "6706" is set to
#L_CalcErrCode.

The output result D1 maintains the value from the previous instruction executed
successfully.

System Variables Indicating Execution Results
When the execution resultsin an error, the error code is stored in #L_CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

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.

i

HMAIN START
o

Start AWE

A} Data 1001 |51 01| Data_2[0]

5|52

[=]

AN END
a0

(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 O 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.

Q;rr?; variable Data 1 |5nlsz'z(riccltjit§:s Savein Data 2

Element Data 1[0] + --> Data 2[0]
Data 1[1] + Data 2[1]
Data 1[2] o 5 Data 2 [2]
Data 1[3] + Data 2 [3]
Data 1 [4] Data 2 [4]
Data 1[5] Data 2 [5]
Data 1[6] Data 2[6]
Data 1[7] Data 2[7]
Data 1[8] Data 2 [8]
Data 1[9] Data 2 [9]
Data 1[10] Data 2 [10]
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Program Example
AVEP

Start &VEP |

1) Data_1[0] |51 D1 Data_2[0]

5|52

(1) AVEP and AVE instructions differ in how they detect the instruction start. The AVEP only
detects the upward transition and executes the AV EP instruction even when using a
normally 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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31.17.3 SQRT/SQRTP (Square Root)

Symbols and Features

Ladder Instructi Number of
adderinstruction Ladder Symbol Feature umbero

Name Steps

SORT SORT Function 3to7

(Square Root - ,

Leve Sensitive) =1 o

Ladder Instructi Numb f
adder Instruction Ladder Symbol Feature umbero

Name Steps

SQRTP N SORTP Function 3to7

(Square Root - positive ,

transition) =1 o

B Operand Settings

The following describes the specifiable content of Operands (S1 and D1) in the SQRT/

SQRTP instructions.

The actual number of stepsin the SQRT/SQRTP instructions depends on the operand
specification 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 steps

in one instruction

For example, Calculate the number of steps in the SQRT/SQRTP instructions

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

Datal[0]
{Data_1[0] = 2 steps} + {Result [N] = 3 steps} + {1 step} = 6 steps

Onelast step isincluded in the instruction. Be sure to add that one step.

=1

SLET

01| Result[M]
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B Operand Settings

The following describes the specifiable content of Operands (S1 and D1) in the SQRT/

SORTP instructions.

Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit
Address  ['word Specify by words only
(For example,
[#INTERNAL]LS0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify hit array ([constant]) X
Specify bit array ([variable]) X
Integer (not Arrays and modifiers are not X
including 1/0) | specified
Specify integer variable X
[constant]
Specify integer variable X
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float Float Variable 1 @]
Specify float variable [constant] | 2 @]
Specify float variable [variable] |3 @]
Real Real Variable 1 @)
Specify real variable [constant] | 2 @)
Specify real 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 X
only
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| X
Q_ X
D_ Modifiers are not specified X
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ 1 O
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 X
only
Constant Integer -2147483648 to 2147483647 X
(Cannotuse [ Float +1.175494351e-38 to 1 @]
for D1) +3.402823466e+38
Real +2.2250738585072014e-308to0 | 2 @)
+1.7976931348623158e+308
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B Explanation of the SQRT and SQRTP Instructions

The SQRT/SQRTP instructions both calculate 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. |f the variables designated in operands
S1 and D1 are not the same type, an error will occur when using the SQRT/SQRTP
instructions. 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.

SAAT ‘ Operand S1 ~ Float constant 0.11

Operand D1  Float variable OUT1

0tna1 {31 01| oum

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

SaRT ‘ Operand S1  Real constant 0.11

0f011 |51 o1l ouTe Operand D1  Real variable OUT2

When calculating data in a specified array

Specify the array using Data[0] or Data[N] (N indicates an integer varigble).

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

Data 1 Array size=5
SQRT Result Array size=5
Dated |51 D1l Resul The operand specification in the |eft diagram

resultsin an error.

=ORT Data_1[0] Array size=5

e e Result [N] Array size=5

el |l (o] (RSO Calculations are performed on individual variables
in the array.

Confirming Execution Results

(1) Theinstruction will not execute if the valuein operand S1 or S2 (infinite or non-numeric
value) cannot be recognized. For the error check, the error code "6706" is set to
#L._CalcErrCode.

The output result D1 maintains the value from the previous instruction executed
successfully.
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B System Variables Indicating Execution Results

When the execution result is 0, #L_CalcZero turns on.
When the execution results in an error, the error codeis stored in #L_CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example

SQRT

Start SGRT
2 I
a3 Data_f |51 01| Result

(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
calculation 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 SCRTR
2 I
a3 Data_f |51 01| 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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31.17.4 BCNT/BCNTP (Bit Count)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
BCNT ST Function 3t09

(Bit Count -

Level Sensitive) 1 D1

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
BCNTP EGNTD Function 3to9

(Bit Count - ,

positive transition) 51 D1

B Operand Settings

The following describes the specifiable content of operands S1 and D1 for the BCNT/
BCNTP instructions.

The actual number of stepsin the BCNT/BCNTP instructions depends on the operand
specification 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 steps
in oneinstruction

For example, Calculate the number of stepsinthe BCNT/BCNTP instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

BCMNT

Data 1[1] |51 C1l| Result{Tndirect]

{Data 1[1] = 2 steps} + { Result [Specify indirectly] = 3 steps} + {1 step} = 6 steps

One last step isincluded in the instruction. Be sure to add that one step.
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B Operand Settings

The following table list the configurable conditions for Operands (S1 and D1) in the BCNT/
BCNTP instructions.

Number of | Possible: O
Name Type Condition Stepsinthe | Not
Operand Possible: X
External Bit X
Device  [word Specify by words only 1 O
Address (For example, [PL.C1]D0000)
Internal Bit X
Address  ['word Specify by words only 1 O
(For example, [#INTERNAL]L S0000)
Symbol Bit X
Word 1 O
Variable | Bit Specify abit X
Format Specify bit array ([constant]) X
S(IN:Otleg L) Specify bit array ([variable]) X
Enabled Integer* Arrayg and modifiers are not 1 @]
D1=10 |(Notesl) specified
Disabled Specify integer variable [constant] or | 2 @]
Specify integer variable B/W
[constant]
Specify integer variable [variable] or |3 O
Specify integer variable B/W
[variable]
Specify integer variable [constant/ 4 @]
variable]
.B/W [constant/variable]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer .PT/.ET only 2 @]
Counter PV/.CV only 2 @]
Date YR/ .MO/ .DAY only 2 o
Time .HR/ .MIN/ .SEC only 2 @]
PID .KP/ TR/ .TD/ .PA/ .BA/ .ST only 2 0]
Continued
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Number of | Possible: O
Name Type Condition Stepsinthe | Not
Operand Possible: X
Address | X_ X
Format Y X
*(Notes 2) M X
Dl1= -
Disabled |_*(Notes 2) 1 0]
Q_ 1 0]
D_ Modifiers are not specified 1 O
D_**** B/W[constant] 2 O
D_**** B/W[address] 3 (0]
F_ X
R_ X
T .PT/.ET only 2 @]
C_ .PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J .HR/ .MIN/ .SEC only 2 0]
U_ .KP/ . TR/ .TD/ .PA/ .BA/ .ST only 2 @]
Constant | Integer -2147483648 to 2147483647 1 @]
*(Notes 3) | *(Notes 3)
D1= Float +1.175494351e-38 to X
Disabled +3.402823466e+38
Real +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Explanation of the BCNT and BCNTP Instructions

The BCNT/BCNTP instructions both count bits. When the BCNT instruction is executed, the
ON hitsin 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

N ‘ Operand D1 Integer variable OUT1
10 |51 D1| OUT

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 will be interpreted as
hexadecimal values.

BCNT ‘ Operand S1  Integer constant OxFF

Operand D1 Integer variable OUT?2
OxFF |51 D1| OUT2

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

Specify the array using Data[0] or Data[N] (N indicates 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.

Data 1 Array size=5
BONT Result Array size=5
Datal |51 01| Result The operand specification in the left diagram resultsin
an error.
. Data 1[0] Array size=5
Result [n] Array size=5
Data 1[0] |51 01| Resultln] Calculations are performed on individual variablesin

the array.
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B System Variables Indicating Execution Results

When the execution result is 0, #L_CalcZero turns on.
When the execution results in an error, the error codeis stored in #L_CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example

BCNT
Counts the number of bitsthat are ON, and saves the number in an integer variable.

—MAIN START
)

Start BCGHNT
21l
D] |51 01| Result

3 |-MAIN END
o)

(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
1 -MAIN START
)
Start BCGNTR
2|
D] |51 01| Result
3 -MAIN END
v}

(1) BCNTP and BCNT instructions differ in when they run. In the BCNTP instruction, when
using a normally open instruction, only the upward transition is detected and the BCNT
instruction is executed. 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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31.17.5 PID
Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of

Name Steps

PID HP Function 10to 18
=1 01
=
=3

B 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 theinternal structure of the
PID variable designated to operand HP, refer to the following table.

PID Variable
PID Variable Variables Settings Description
VariableName.Q Bit Variable PID Instruction Processing
Completion Flag
VariableName.PF Bit Variable Processing Deadband Range Flag
VariableName.UO Bit Variable Output Values over the Upper Limit
VariableName.TO Bit Variable Output Values over the Lower Limit
VariableName.lF Bit Variable Integral Setting
VariableName.KP Integer Variable Proportional Constant
VariableName.TR Integer Variable Integral Calculus Time
VariableName.TD Integer Variable Differential Calculus Time
VariableName.PA Integer Variable Processing Deadband Range
VariableName.BA Integer Variable Bias (Offset)
VariableName.ST Integer Variable Frequency in Sampling
Other operands are as follows.
S1: Set Point
S2: Preset Value

S3: Tieback Value (The set value is output when an instruction is disabled)
D1: Current Value
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B Operand Settings

The following describes the specifiable content of operands S1, S2, S3, and D1 for the PID
instruction. The actual number of stepsin the PID instruction depends on the operand
specification method. The following describes how to cal culate the number of steps.
Number stepsin HP operand + Number of stepsin operand S1 + Number of stepsin operand
S2 + Number of steps in operand S3+ Number of stepsin operand D1 + 5 = Total number of
stepsin oneinstruction

For example, calculating the number of stepsin PID instruction
(For the number of stepsin an operand, refer to the operand settings in the next page.)

FID
FID

Currentvalue |51 0| Output

PrezetValue |52

Tieback[M] |53

(For the number of stepsin an operand, refer to the operand settings in the next section.){ PID
control = 1 step (PID variablein HP operand isfixed to 1 step)} + { Current value = 1 step} +
{Setting = 1 step} + { Tieback value [N] = 3 steps} + {Output = 1 step} + {5 steps} = 12 steps

Thelast 5 steps are included in the PID instruction. Be sure to add 5 steps.
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B Operand Settings

The following describes the specifiable content of Operands (S1, S2, S3, and D1) in the PID

instruction.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address Word Specify by words only 1 0
(For example,
[#INTERNAL]LS0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify abit X
format Specify bit array ([constant]) X
|/(c|)\|8:;18|e Specify bit array ([variable]) X
for S1, S2, Integer* Arrays and modifiers are not 1 @]
3 (Notes 1) specified
D1 =1/O not Specify integer variable 2 @]
possible [constant]
Specify integer variable 3 @]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variabl €] X
Timer PTLET only 2 @]
Counter PV/.CV only 2 @]
Date YR/ .MO/ .DAY only 2 O
Time HR/ .MIN/ .SEC only 2 @]
PID KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
*(Notes 2) M X
D1 = Not —
possible |_*(Notes 2) 1 @]
Q_ 1 @]
D_ Modifiers are not specified 1 @]
D_**** B/W[constant] 2 O
D_**** B/W[address]| 3 @)
F_ X
R_ X
T PT/ET only 2 @]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 0]
J HR/ .MIN/ .SEC only 2 @]
u_ KP/ TR/ .TD/ .PA/ .BA/ .ST 2 @]
only
Constant Integer -2147483648 to 2147483647 1 @]
*(Notes 3) *(Notes 3)
D1, S2=Not ['Float +1.175494351e-38 to X
possible +3.402823466e+38
Rea +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Basic Function

The PID instruction compares the measured values (current values) and the set 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 following
formula.

CV=KP(E+Reset [((E)dt +Rate"2— )

KP : Proportional constant

E : Deviation (SP-PV or PV-SP)
Reset : Integral Cycles

Rate : Differential calculustime

Using the [Tuning] tab that will be described later, adjust the sampling time to reduce the
effect of noise on deviation. The following formula shows the result of filtering on the

deviation.
T 00}
EFy=EF, 1 + T;“e, (En-EFn.0)

EF : Result of filtering on deviation
Tioop : Frequency data

TEilter - Sampling Frequency

E : Deviation (SP-PV or PV-SP)
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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 0 if no output is
necessary when the instruction is disabled.

—MAIN START
)

Switch
|

FID
FID

f
ay

o

MAIN END

6}

CurrentValue |51 D1 Output

Preset\alue |52

Tieback[N] |52

To use the PID instruction in alogic program, allocate variables to the PID variable operand
(HP) and the integer variable operands (S1, S2, S3 and D1) first.

PID Variable

When you alocate a variable to the PID instruction operand HP, amember is automatically

allocated to the variable.

PID Variable
PID Variable Variables Settings Description
VariableName.Q Bit Variable PID Instruction Processing

Completion Flag

VariableName.PF Bit Variable Processing Deadband Range Flag
VariableName.UO Bit Variable Output Vaues over the Upper Limit
VariableName. TO Bit Variable Output Values over the Lower Limit
VariableName.|F Bit Variable Integral Setting
VariableName.KP Integer Variable Proportional Constant
VariableName.TR Integer Variable 1 Integral Calculus Time
VariableName. TD Integer Variable 1 Differential Calculus Time
VariableName.PA Integer Variable Processing Deadband Range
VariableName.BA Integer Variable Bias (Offset)
VariableName.ST Integer Variable Frequency in Sampling

» Vauesassigned to aproportional constant, integral calculustime, and differential calculus
time look different when input in "PID Monitor" from when input to each of the PID
variables in a program. When inputting the valuesin the program, multiply the values by
1000 for the proportional constant, the integral calculustimes and the differential calculus

times.

For example, proportional constant 0.1 x 1000 -> 100
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(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.

B Explanation of the PID Variable Members

PID Instruction Processing Completion Flag (VariableName.Q)

Upon the value being output to the operand D1 after the processing, .Q turnson. The
completion flag of the PID instruction turns on while 1 scan is being executed.

PID Instruction

| <! /

Output

v

Sampling

Processing Deadband Range Flag (VariableName.PF)

The flag turns on when the current value reaches the set point within the range specified by
specifying PID variables (process invalid range VariableName.PF) and turns off when the
current value becomes out of range.

Set point

i i PID Processing
| Deadband Range

I
T L

I

PID Processing ‘
Deadband Range Flag .
(VariableName.PF) Sampling g
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Output Values over the Upper/Lower Limits (VariableName.UO, VariableName.TO)

Double-click the PID instruction to display a dialog box for specifying the PID variable
output range. If the calculated result exceeds the specified output value, the
VariableName.UO turns ON. When the result is below the specified lower limit, the
VariableName.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

Scaled Minimum Value |

Output Limit Range

b J

VariableName.UO

L 4

-

VariableName.TO

L
i Sampling
“\\ When the value is within the range, the
VariableName.TO will not turn ON.

Integral Setting (variable name .IF)

Double-click the PID instruction to display a dialog box for setting a range to execute the
PID instruction. If the result is out of the integral setting specified, the .IF turnson. The
integral setting of each status executes integral calculation only within the range.

Proportional Constant (VariableName.KP)

Specify a proportional constant (VariableName.KP) to output a value corresponding to the
deviation between the target and current values.

A smaller proportional constant produces a smaller output value to reach the set point, and
eliminates overshoot but may increase the residual deviation. A larger proportional constant
produces a larger output value to reach the set point and reduces the time to reach the target,
but may result in hunting.

Settings range from 0.01 to 1000.00 Internal data are integer variables. Decimals cannot be
used.
For setting 0.01, use 0.01 x 1000 =10.
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Specify variable.KP as the value multiplied by 1000.

When the proportional constant is large

Setpoint oo/ N LN __/_\4/ _______ _

Devjation
—N /‘ Residual Deviation

\ When the proportional constant is small

. L
Sampling

(Note) In the proportional control, the operation volume will be the maximum 100% if the
current value is smaller than the set point. The operation value will be 0% if the set
point and the current value match (no deviation).

Operation Volume*

100%

0%

Set point Current Value

* Operation Volume: Output per unit time

Integral Calculus Time (VariableName.TR)

By setting the integral calculustime (.TR), you can eliminate a deviation to the set point.
As the operation volume approaches the set point using proportional control, the deviation
becomes so small that the operation volume cannot obtain enough values to offset the
deviation. The slight deviation is called aresidual deviation. The deviation can be eliminated
by the integral control. The integral control adjusts the deviation by increasing the operation
volume when the deviation accumulated timewise reaches a certain size. Asthe integral
calculus time becomes short, the operation volume to reach the set point becomes larger,
causing overshoot and hunting and reaching the target in a shorter time. Likewise, asthe
integral calculus time becomes longer, the operation volume to reach the set point becomes
smaller, reducing overshoot and hunting, but it takes longer to reach the target.

The integral calculus time specifies an interval time (in seconds) for executing integral
processing.

Settings range from 0.100 to 3000.000 Internal data are integer variables. Decimals cannot
be used.
To set 0.1, specify 0.1 x 1000 = 100.
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Specify variable. TR as the value multiplied by 1000.

For shorter integral calculus time

Setpoint Rk e T s et el

\ For longer integral calculus time

. L
Sampling

Differential Calculus Time (VariableName.TD)

By setting the differential calculustime (.TD), you can respond to any change quickly.

The proportional control and integral control require a certain amount of time (time constant)
and cannot respond immediately to external disturbances. It takes time to return to the
origina set point. The differential control responds promptly and assigns a large operation
volume when the gap between the current and previous deviations is large compared to the
external disturbance. A longer differential calculustime requires shorter time to 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

_—
Set point co—mo—aoiaotsopod e dtn ol [\_

\ When the differential calculus time is short

P

L
Sampling

The setting range 0.00 to 3000.00 internal data becomes integer variables and decimals
become unavailable.
For setting 0.1, use 0.1 x 1000 =100.
Specify the value multiplied by 1000 for the variable name . TD.
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Processing Deadband Range (VariableName.PA)

In the "processing deadband range," PID control does not occur and the minimum valueis

output for smooth control without hunting.

Set point

PID Processing Deadband Range

.

Bias (VariableName.BA)

Sets the bias value (offset). This reduces any residual deviation incurred in the proportional

control.

Set point

Operation Volume*

100%

0%

R Ll
Sampling

/ When the bias value is specified

Residual Deviation
\ When the bias value is not specified

o

————————————

specified

When the bias value is not

Sampling "

Ll

Set point Current Value

* Operation Volume: Output per unit time
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Sampling Frequency (VariableName.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.
Specifying the sampling frequency minimizes the effect on the output value when the current
data contain unexpected values. Thisis because the average of the previously measured data
and the current datais used for the calculation. Specify alarger value than the control setting
frequency for the sampling frequency. Specify O for the sampling frequency to disable the
filter.

B Set Up by Double-clicking the PID Instruction
Double-click the PID instruction to specify the PID variables.

&* PID
Output Setting ——————————— 1 ~Control Setting ————————— 0
| o Lzer | | Loop Update Time |
| Settings mgg z ﬂ .

Qutput Area

= | | Action
Upper Limit  [1055 =] | & Direct(SP-PW)
Lower Limit  [J = | € Reverse(PV-SP}

[ Inteeral Setting —

| Upper Limit  foos  =|z || [ Filter
| lower Limit =g || UeeerLimit [ =
| | Lower Limit P = ﬂ

i~ Filter Settings

(o] Qiw)] 1 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)

Setpoint | f. s T e _

L
Sampling

Reverse (D1-D2)
Used to control the increase in operation volume when the process variable is larger than
the setpoint. (For example, Cooling)

Set point

r

L
Sampling

Filter Settings

Specifies the upper and lower limits for the output value. If the value exceeds the range, the
value will be output as either the upper or lower limit. When the val ue exceeds the range, the
bits above the upper and lower limits (VariableName.UO, VariableName.TO) turn ON.
Settings RangeDependent 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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B 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), |
(Integral 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

Sampling

N:/Iaximum Temperature
Inclination (R)

|
! R = Variation/t l
! A Variati(lyn (%)
| |
| ' t |
| = |
i | i
| H |
: ! iTime (minute)
e
" Lost Time (L) :

Insert the measured values for maximum temperature slope (R) and lost time (L) in the
following formulato calculate the proportional constant, integral calculustime, and
differential calculus time constants. Assign the calculated values to the values in the PID

monitor window.

"Proportional Constant" = 100/(0.83. R . L) [%]
"Integral Calculus Time" = /(2. L) [events/min] (formula = unidentified)
"Differential Calculus Time" =0.5. L [min]
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31.18 Function Instruction (Trigonometric Function)

31.18.1 SIN and SINP (Sine)

Symbols and Features

Ladder Instructi Number of
adderinstruction Ladder Symbol Feature umbero
Name Steps
SIN T Trigopometric 3to7
(Sine- _ Function
Level Sensitive) 1 D11
Ladder Instructi Numb f
adder instruction Ladder Symbol Feature umbero
Name Steps
SINP M SINP Trigonometric | 3to7
(Sine - positive transition) i ]> Function
=1 o1

B Operand Settings

The following describes the specifiable content 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
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 steps

in one instruction

For example, calculating the number of stepsin SIN and SINP instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

Data 1[0]

=1

SN

01| Result[M]

{Data_1[0] = 2 steps} + {Result [N] = 3 steps} + {1 step} = 6 steps

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

The following describes the specifiable content of Operands (S1) and (D1).

Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit X
Address  'word Specify by words only X
(For example,
[#INTERNAL]L S0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer (not Arrays and modifiers are not X
including 1/0O) | specified
Specify integer variable X
[constant]
Specify integer variable X
[variable]
Specify integer variable X
[constant/variabl €]
.B/W [constant/variable]
Float Float Variable 1 O
Specify float variable [constant] | 2 O
Specify float variable [variable] |3 O
Real Real Variable 1 o
Specify real variable [constant] | 2 @)
Specify real 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
PID KP/ TR/ .TD/ .PA/ .BA/ .ST X
only
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| X
Q_ X
D_ Modifiers are not specified X
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ 1 @)
R_ 1 O
T PT/LET 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 X
only
Constant Integer -2147483648 to 2147483647 X
(Cannot Foat +1.175494351e-38 to 1 @]
use for D1) +3.402823466e+38
Real +2.2250738585072014e-308t0 | 2 O
+1.7976931348623158e+308
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B 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 theresult in D1 as areal value between -1.0 and 1.0.
The SIN and SINP instructions always pass power. When using the SIN and SINP
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 val ues.

SN Operand S1 ~ Float constant0.11
oo It oiloum Operand D1 Foat variableOUT1

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

S Operand S1  Real constant0.11
ofo1 |1 01| oUT2 Operand D1  Real variableOUT2

When calculating data in a specified array

Specify the array using Data[0] or Data[N] (N indicates 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.

Data 1 Array size=5
SIN Result Array size=5
- 7 Ed The operand specification in the left diagram results
inan error.

Data 1[0] Array size=5
=M Result [N] Array size=5
Data_1[0] |51 D1 | Result[N] Calculations are performed on individual variablesin
the array.

=

System Variables Indicating Execution Results

When the execution result is 0, #L_CalcZero turns on.
When the execution resultsin an error, the error code is stored in #L._CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variableswill
store the result only of the last processed instruction.
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Program Example
SIN

—MAIN START
)

Start SIM
2|

a3 Data_f |51 [ | Start

3 |-MAIN END
)

(1) The SIN instruction is executed when the positive transition instruction turns ON. The
SIN instruction calculates the sine of Data A 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
a3 Data_f |51 [ | Start

(1) SINPand SIN instructions differ in when they run. In SINP instructions, Even when using
anormally open instruction, the SINP instruction executes only when it detects the
upward transition. Therefore, the SINP instruction is executed only for one scan, even
when the normally open instruction bit remains turn ON.
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31.18.2 COS and COSP (Cosine)

Symbols and Features

Ladder Instructi Numb f
adderinstruction Ladder Symbol Feature umbero

Name Steps

COS M cos Trigonometric [3to7

(Cosine - i Function

Level Sensitive) 1 D1

Ladder Instructi Numb f
adder Instruction Ladder Symbol Feature umbero

Name Steps

COospP " ooe Trigonometric |[3to7

(Cosine - positive i Function

transition) 1 D1

B Operand Settings

The following describes the specifiable content 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
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 steps

in one instruction

For example, calculating the number of stepsin COS and COSP instructions
(For the number of stepsin an operand, refer to the operand settingsin the next page.)

Data 1[0]

=1

COs

01| Result[N]

—

{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 sure to add 1 step.
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B Operand Settings

The following describes the specifiable content of operands S1 and D1 for the COS and

COSP instructions.

Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit
Address  [\ord Specify by words only
(For example,
[#INTERNAL]LS0000)
Symbol Bit X
Word X
Variable Bit Specify ahit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer (not Arrays and modifiers are not X
including 1/0) | specified
Specify integer variable X
[constant]
Specify integer variable X
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float Float Variable 1 0]
Specify float variable [constant] | 2 @)
Specify float variable [variable] |3 @]
Red Real Variable 1 @]
Specify real variable [constant] | 2 @)
Specify real 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
PID KP/ TR/ .TD/ .PA/ .BA/ .ST X
only
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| X
Q_ X
D_ Modifiers are not specified X
D_**** B/W][constant] X
D_**** B/W[address]| X
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_ KP/ TR/ .TD/ .PA/ .BA/ .ST X
only
Constant Integer -2147483648 to 2147483647 X
(Cannot  ['Float +1.175494351e-38 to 1 0
use for D1) +3.402823466e+38
Real +2.2250738585072014e-308t0 | 2 @]
+1.7976931348623158e+308
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B Explanation of the COS and COSP Instructions

The COS and COSP instructions are cosine instructions for trigonometric functions. The
COS instruction cal culates the cosine of S1 and stores the result in D1. Enter the number of
radiansin S1 to get theresult in 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 are interpreted as float

values.

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

Cos '

When calculating data in a specified array

Specify the array using Data[O] or Data[N] (N indicates 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.

Cos Float constant 0.11

Float variableOUT1

Operand S1

Operand D1

ofo11 |51 01| oUT

Operand S1
Operand D1

Real constant 0.11
Redl variable OUT?2

0011 |31 D1 auTz

Data 1 Array size= 5
Cos Result Array size= 5
Data 1 |51 01| Result The operand specification in the |eft diagram results

inan error.

Data 1[0]
Result [N]

Array size= 5
Array size= 5

=

COS
Data_1[0] |51 01| Result[M]

Calculationsare performed onindividual variablesin
the array.
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B System Variables Indicating Execution Results

When the execution result is 0, #L_CalcZero turns on.
When the execution resultsin an error, the error code is stored in #L_CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example
COs

—MAIN START
)

Start COs
21—l

a3 Data_f |51 01| Result

3 |-MAIN END
o)

(1) The COS instruction is executed when the positive transition instruction turns ON. The
COS instruction calculates the cosine of Data A and storestheresult 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
ilIES |
a3 Data_f |51 o Resultl

(1) The COSP and COS instructions differ in when they run. In COSP instructions, Even
when using a normally open instruction, the COSP instruction executes only when it
detects the upward transition. Therefore, the COSP instruction is executed only for one
scan, even when the normally open instruction bit remains ON.

GP-Pro EX Reference Manual 31-362



Function Instruction (Trigonometric Function)

31.18.3 TAN and TANP (Tangent)

Symbols and Features

Ladder Instructi Numb f
adderinstruction Ladder Symbol Feature umbero
Name Steps
TAN Trigonometric |[3to7
TAN .
(Tangent - . Function
Level Sensitive) 1 D1
Ladder Instructi Numb f
adderinstruction Ladder Symbol Feature umbero
Name Steps
TANP ——— Trigonometric |[3to7
(Tangent - positive _ Function
transition) 1 D1

B Operand Settings

The following describes the specifiable content 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
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 steps

in one instruction

For example, calculating the number of stepsin TAN and TANP instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

Diata_1[0]

S1

TAM

01| Result[M]

{Data 1[0] = 2 steps} + {Result [N] = 3 steps} + {1 step} = 6 steps

Onelast step isincluded in the instruction. Be sure to add that one step.
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B Operand Settings

The following describes the specifiable content of operands S1 and D1 for the TAN and

TANP instructions.

Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit
Address  'word Specify by words only
(For example,
[#INTERNAL]L S0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer (not Arrays and modifiers are not X
including I/O) | specified
Specify integer variable X
[constant]
Specify integer variable X
[variable]
Specify integer variable [condant/ X
variable]
B/W [congant/varible]
Float Float Variable 1 @)
Specify float variable [constant] | 2 O
Specify float variable [variable] |3 (0]
Real Real Variable 1 @)
Specify real variable [constant] | 2 0]
Specify real 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
PID KP/ TR/ .TD/ .PA/ .BA/ ST only X
Continued

GP-Pro EX Reference Manual

31-364




Function Instruction (Trigonometric Function)

Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address] X
F_ 1 @)
R_ 1 O
T PT/LET only X
C_ PV/.CV only X
N_ YR/ .MO/ .DAY only X
J_ HR/ .MIN/ .SEC only X
uU_ KP/ TR/ .TD/ .PA/ .BA/ .ST only X
Constant I nteger -2147483648 to 2147483647 X
Float +1.175494351e-38 to 1 @)
+3.402823466e+38
Redl +2.2250738585072014e-308t0 | 2 @)
+1.7976931348623158e+308
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B Explanation of the TAN and TANP Instructions

TAN and TANP instructions are tangent instructions for trigonometric functions. When the
TAN instruction is executed and passes power, the value in S1is TANed and theresult is
stored in D1. The S1 valueis defined in radians and the D1 value results in a floating point
number and should be set up with areal or float variable.

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 are interpreted as float
values.

TAN Operand S1  Float constant0.11
011 |51 01| OUTH 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 asreal values.

AN ‘ Operand S1  Real constant 0.11

o011 |51 o1 | ouTe Operand D1 Real variable OUT2

When calculating data in a specified array

Specify the array using Data[O] or Data[N] (N indicates 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.

A Data 1 Array s?ze =5
Result Array size=5
Data1 |51 D1 | Result The operand specification in the left diagram results
inan error.

TAN ‘ Data_1[0] Array size=5

EE— — Result [N] Array size=5

Data (0] |51 D1} ResulN] Calculations are performed on individual variablesin
the array.

=
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B System Variables Indicating Execution Results

When the execution result is 0, #L_CalcZero turns on.
When the execution resultsin an error, the error code is stored in #L_CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example
TAN

MRIN START
(02

OperationStart TAMN

2|t

@ Datafs | =1 D1 Operation
Result

3 MAIN END
o)

(1) The TAN instruction is executed when the positive transition instruction turns ON. The
TAN instruction calculates the tangent of Data A and storestheresult in 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 TANP
2 I
a3 Data_f |51 01| Result

(1) TANP and TAN instructions differ in when they run. In TANP instructions, even when
using anormally open instruction, the TANP instruction executes only when it detects the
upward transition. Therefore, the TANP instruction is executed only for one scan, even
when the normally open instruction bit remains ON.
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31.18.4 ASIN and ASINP (Arc Sine)

Symbols and Features

Ladder Instructi Numb f
adderinstruction Ladder Symbol Feature umbero
Name Steps
ASIN Trigonometric |[3to7
. ASIN .
(Arc Sine- . Function
Level Sensitive) 1 D1
Ladder Instructi Numb f
adderinstruction Ladder Symbol Feature umbero
Name Steps
ASI NI? D Trlgopometrlc 3to7
(Arc Sine- _ Function
positive transition) 1 D1

B Operand Settings

The following describes the specifiable content 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 steps

in one instruction

For example, calculating the number of stepsin ASIN and ASINP instructions
(For the number of stepsin an operand, refer to the operand settingsin the next page.)

Data 1[0]

31

fisIn

O

—

Result[M]

{Data 1[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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B Operand Settings

The following describes the specifiable content of operands S1 and D1 for the ASIN and
ASINP instructions.

Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit
Address  ['word Specify by words only
(For example,
[#INTERNAL]L S0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer (not Arrays and modifiers are not X
including I/O) | specified
Specify integer variable X
[constant]
Specify integer variable X
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float Float Variable 1 @)
Specify float variable [constant] | 2 O
Specify float variable [variable] |3 @]
Resal Real Variable 1 O
Specify real variable [constant] | 2 0]
Specify real variable [variable] |3 0]
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 only X
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address] X
F_ 1 O
R_ 1 O
T PT/LET 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 only X
Constant Integer -2147483648 to 2147483647 X
(Cannotuse | Flogt +1.175494351e-38 to 1 0
for D1) +3.402823466e+38
Real +2.2250738585072014e-308t0 | 2 0]
+1.7976931348623158e+308
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B 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. Input values between -1.0 to 1.0 for S1, and the result in D1 is areal number,
measured in radians, between -Pi/2 to Pi/2. Pi is approximately 3.1415926535897 (red
number).

The ASIN and ASINP instructions are aways 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 are interpreted as float
values.

Operand D1  Float variable OUT1

ASIN Operand S1 ~ Float constant0.11
0f0.11 |51 D1| OUTY

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

ASIN ‘ Operand S1  Red constant 0.11

0011 |51 01| oUT? Operand D1  Real variable OUT2

When calculating data in a specified array

Specify the array using Data[0] or Data[N] (N indicates 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.

Data 1 Array size=5

331l Result Array size=5
Data.1 |51 01| Result The operand specification in the |eft diagram results
inan error.

=T Data 1[0] Array size=5

- I Result [N] Array size=5

Data 1[0] |51 D1} Result[N] ‘ Calculations are performed on individual variablesin
the array.

=
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B System Variables Indicating Execution Results

When the execution result is 0, #L_CalcZero turns on.
When the execution resultsin an error, the error code is stored in #L_CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example
ASIN

—MAIN START
)

Start ASIN
2l
a3 Data_f |51 01| Result

3 |-MAIN END
o)

(1) The ASIN instruction is executed when the positive transition instruction turns ON. The
ASIN instruction calculates the arc sine of Data_ A and storestheresult 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 I
a3 Data_f |51 01| Result

(D) 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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31.18.5 ACOS and ACOSP (Arc Cosine)

Symbols and Features

Ladder Instructi Number of
adderinstruction Ladder Symbol Feature umbero

Name Steps

ACOS . R Trlgopometrlc 3to7

(Arc Cosine - . Function

Level Sensitive) 1 D1

Ladder Instructi Number of
adder Instruction Ladder Symbol Feature umbero

Name Steps

ACOSP . N R Trlgopometrlc 3to7

(Arc Cosine - positive Function

transition) 1 D1

B Operand Settings

The following describes the specifiable content 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 steps

in one instruction

For example, calculating the number of stepsin ACOS and ACOSP instructions
(For the number of stepsin an operand, refer to the operand settingsin the next page.)

A0S
Data 1007 |51 01| Result[M]

{Data_1[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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B Operand Settings

The following describes the specifiable content of operands S1 and D1 for the ACOS and
ACOSP instructions.

Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device  [word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit
Address  ['word Specify by words only
(For example,
[#/NTERNAL]L S0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer (not Arrays and modifiers are not X
including I/0O) | specified
Specify integer variable X
[constant]
Specify integer variable X
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float Float Variable 1 @)
Specify float variable [constant] | 2 O
Specify float variable [variable] |3 @]
Resal Real Variable 1 O
Specify real variable [constant] | 2 0]
Specify real variable [variable] |3 0]
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 only X
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address] X
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_ KP/.TR/.TD/ .PA/ .BA/ .ST only X
Constant | Integer -2147483648 to 2147483647 X
(Cannot  ['Float +1.175494351e-38 to 1 0
use for D1) +3.402823466e+38
Rea +2.2250738585072014e-308t0 | 2 0]
+1.7976931348623158e+308
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B Explanation of the ACOS and ACOSP Instructions

ACOS and ACOSP instructions are arc cosine instructions for trigonometric functions. The
ACOS instruction calculates the arc cosine of S1 and storesthe result in D1. COS-1(S1) is
stored in D1. Input values between -1.0to 1.0 for S1, and the result in D1 isarea number,
measured in radians, between 0 and Pi. Pi is approximately 3.1415926535897 (real number).
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 are interpreted as float
values.

ACOS Operand S1  Float constant 0.11
Operand D1  Float variable OUT1

Ofo11 |1 1] QU

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

ACOS ‘ Operand S1 ~ Real constant 0.11

Operand D1  Real variable OUT2

o011 |51 D) OLT2

When calculating data in a specified array

Specify the array using Data[0] or Data[N] (N indicates an integer varigble).

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

Data 1 Array size=5
AGOS Result Array size=5
Datal [51 o1 resutt The operand specification in the left diagram results
— inan error.
T Data 1[0] Array size=5
Result [N] Array size=5
Data1[0] |51 D] Result[N] Calculations are performed on individual variablesin
the array.
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B System Variables Indicating Execution Results

When the execution result is 0, #L_CalcZero turns on.
When the execution resultsin an error, the error code is stored in #L_CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example
ACOS

AN START
]

Start ACOS
2 1H
Il Data_& |51 [1] Fesult

3 MAIN END
(7]

(1) The ACOS instruction is executed when the positive transition instruction turns ON. The
ACOS instruction calculates the arc cosine of Data A and storestheresult 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 1 B
a3 Data_f |51 [ | Result

(1) ACOSP and ACOS instructions differ in when they run. In ACOSP instructions, even
when using a normally open instruction, the ACOSP instruction executes only when it
detects the upward transition. Therefore, the ACOSP instruction is executed only for one
scan, even when the normally open instruction bit remains ON.
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31.18.6 ATAN and ATANP (Arc Tangent)

Symbols and Features

Ladder Instructi Number of
adderinstruction Ladder Symbol Feature umbero

Name Steps

ATAN ATAN Trlgopometrlc 3to7

(Arc Tangent - | Function

Level Sensitive) 1 D1

Ladder Instructi Number of
adder Instruction Ladder Symbol Feature umbero

Name Steps

ATANP N T ATAND Trlgopometrlc 3to7

(Arc Tangent - positive . Function

transition) 1 D1

B Operand Settings

The following describes the specifiable content 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 steps

in one instruction

For example, calculating the number of stepsin ATAN and ATANP instructions
(For the number of stepsin an operand, refer to the operand settingsin the next page.)

ATAN

Data 1001 |51 01

Rezult[M]

{Data 1[0] = 2 steps} + { Result [N] = 3 steps} + {1 step} = 6 steps

Onelast step isincluded in the instruction. Be

sure to add that one step.
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B Operand Settings

The following describes the specifiable content of operands S1 and D1 for the ATAN and
ATANP instructions.

Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device  [word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit
Address  [\ord Specify by words only
(For example,
[#/NTERNAL]L S0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer (not Arrays and modifiers are not X
including I/O) | specified
Specify integer variable X
[constant]
Specify integer variable X
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float Float Variable 1 @)
Specify float variable [constant] | 2 O
Specify float variable [variable] |3 @]
Real Real Variable 1 O
Specify real variable [constant] | 2 0]
Specify real 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
PID KP/ TR/ .TD/ .PA/ .BA/ ST only X
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address] X
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_ KP/.TR/.TD/ .PA/ .BA/ .ST only X
Constant Integer -2147483648 to 2147483647 X
(Cannot  ['Float +1.175494351e-38 to 1 0
use for D1) +3.402823466e+38
Red +2.2250738585072014e-308t0 | 2 0]
+1.7976931348623158e+308
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B Explanation of the ATAN and ATANP Instructions

ATAN and ATANP instructions are arc tangent instructions for trigonometric functions.
When the TAN instruction is executed and passes power, the tangent of S1 is calculated and
theresultisstored in D1. TAN-1(S1) isstored in D1. Input values between -1.0to 1.0 for S1,
and theresult in D1 is areal number, measured in radians, between —Pi/2to Pi/2. Pi is
approximately 3.1415926535897 (real number).

The ATAN and ATANP instructions 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 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.

ATAN Operand S1 ~ Float constant0.11

— Operand D1  Float variableOUT1
0f011 |S1 D1| OUTI

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

ATAN ‘ Operand S1 ~ Real constant 0.11

Operand D1  Integer variable OUT2
0011 |51 D1| OUT2

When calculating data in a specified array

Specify the array using Data[0] or Data[N] (N indicates an integer varigble).

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

Data 1 Array size=5

ATAN Result Array size=5

S o1 Feeut The operand specification in the left diagram results

in an error.

0 Data 1[0] Array size=5
Result [N] Array size=5

Datat(0] |51 D1) ResultN] Calculations are performed on individual variables

in the array.
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B System Variables Indicating Execution Results

When the execution result is 0, #L_CalcZero turns on.
When the execution resultsin an error, the error code is stored in #L_CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example
ATAN

—MAIN START
o

Start ATAN
2l
) Data_f |51 01| Result

3 |-MAIN END
)]

(1) The ATAN instruction will be executed when the positive transition instruction turns ON.
The ATAN instruction calculates the arc tangent of Data. A and storestheresult in D1.
When using anormally open instruction, the ATAN instruction is always executed aslong
as the normally open instruction bit remains ON.

Program Example
ATANP

Start ATANFP
2 I
a3 Data_f |51 01| Result

(1) ATANP and ATAN instructions differ in when they run. In ATANP instructions, even
when using a normally open instruction, the ATANP instruction executes only when it
detects the upward transition. Therefore, the ATANP instruction is executed only for one
scan, even when the normally open instruction bit remains ON.
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31.18.7 COT and COTP (Cotangent)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
CcoT coT Trigonometric |[3to7
(Cotangent - | Function

Level Sensitive) 1 D1

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
COTP SoTe Trigonometric |[3to7
(Cotangent - positive . Function

transition) 1 D1

B Operand Settings

The following describes the specifiable content of operands S1 and D1 for the COT and

COTPinstructions.

The actual number of stepsin the COT and COTP 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 steps

in one instruction

For example, calculating the number of stepsin COT and COTP instructions
(For the number of stepsin an operand, refer to the operand settingsin the next page.)

CoT

Data_1(0] |51 01

Result[M]

{Data_1[0] = 2 steps} + {Result [N] = 3 steps} + {1 step} = 6 steps

Onelast step isincluded in the instruction. Be sure to add that one step.
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B Operand Settings

The following describes the specifiable content of operands S1 and D1 for the COT and

COTPinstructions.

Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit
Address  'word Specify by words only
(For example,
[#INTERNAL]L S0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer (not Arrays and modifiers are not X
including 1/0) | specified
Specify integer variable X
[constant]
Specify integer variable X
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float Float Variable 1 @)
Specify float variable [constant] | 2 O
Specify float variable [variable] | 3 0]
Real Real Variable 1 @)
Specify real variable [constant] | 2 @)
Specify real variable [variable] |3 O
Timer PT/.ET 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 only X
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address] X
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_ KP/ TR/ .TD/ .PA/ .BA/ .ST only X
Constant Integer -2147483648 t0 2147483647 X
(Cannot [ Float +1.175494351e-38 to 1 0
use for D1) +3.402823466e+38
Redl +2.2250738585072014e-308t0 | 2 0]
+1.7976931348623158e+308
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B Explanation of the COT and COTP Instructions

COT and COTPinstructions are cotangent instructions for trigonometric functions. When the
COT instruction is executed and passes power, the S1 value is COTed and the result [1/tan
(S1)] isstored in D1. Input the number of radiansin S1. The closer S1 isto a multiple of Pi
resultsin alarger absolute value in D1, which can be expressed as areal number with arange
of £2.225e-308 to +1.79e+308.

Pi is approximately 3.1415926535897 (real number). COT and COTP instructions always
pass power. 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 are interpreted as float
values.

coT Operand S1  Float constant0.11
Operand D1  Float variable OUT1

0fo11 |51 01| oum

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

coT ‘ Operand S1 ~ Real constant 0.11

Operand D1  Real variable OUT2
0011 |51 D1|OUT2

When calculating data in a specified array

Specify the array using Data[0] or Data[N] (N indicates 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.

Data 1 Array size=5
Result Array size=5
ot The operand specification in the left diagram results
Datal |51 D1| Result inan error.
Data 1[0] Array size=5
cot Result [N] Array size=5
Data_1[0] |51 0| Result[M] Calculations are performed on individual variablesin
the array.
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B System Variables Indicating Execution Results

When the execution result is 0, #L_CalcZero turns on.
When the execution resultsin an error, the error code is stored in #L_CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example
COoT

—MAIN START
)

Start COoT
21—l

a3 Data_f |51 01| Result

3 |-MAIN END
o)

(1) The COT ingtruction is executed when the positive transition instruction turns ON. The
COT instruction calculates the cotangent of Data A and storesthe 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 COTP |
2 I
a3 Data_f |51 o Resultl

(1) COTP and COT instructions differ in when they run. In COTP instructions, even when
using anormally open instruction, the COTP instruction executes only when it detects the
upward transition. Therefore, the COTP instruction is executed only for one scan, even
when the normally open instruction bit remains ON.
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31.18.8 EXP and EXPP (Exponential)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
EXP Other 3to7
ExP .
(Exponent - | Function
Level Sensitive) 1 D1
Ladder Instructi Number of
adderinstruction Ladder Symbol Feature umbero
Name Steps
EXPP Other 3to7
.. EXFP .
(Exponent - positive i Function
transition) 1 D1

B Operand Settings

The following describes the specifiable content 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
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 steps

in one instruction

For example, calculating the number of stepsin EXP and EXPP instructions

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

Data 1[0]
{Data 1[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.

a1

EXP

01

Result[M]
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B Operand Settings

The following describes the specifiable content of operands S1 and D1 for the EXP and
EXPP instructions.

Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit
Address  ['word Specify by words only
(For example,
[#/NTERNAL]L S0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer (not Arrays and modifiers are not X
including I/0) | specified
Specify integer variable X
[constant]
Specify integer variable X
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variable]
Float Float Variable 1 O
Specify float variable [constant] | 2 O
Specify float variable [variable] | 3 (0]
Real Real Variable 1 o
Specify real variable [constant] | 2 @)
Specify real variable [variable] |3 O
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 only X
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address] X
F_ 1 O
R_ 1 @]
T PT/LET 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 only X
Constant Integer -2147483648 to 2147483647 X
(Cannotuse | Float +1.175494351e-38 to 1 0
for D1) +3.402823466e+38
Real +2.2250738585072014e-308t0 | 2 0]
+1.7976931348623158e+308
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B Explanation of EXP and EXPP Instructions

The EXP and EXPP instructions are exponential instructions. When the EXP instruction is
executed, the EXP of Sl is calculated and the result is stored in D1.

The exponential value of Sl isstored in D1. The exponent of Sl isstoredin D1. eto the
power of S1isoutput asarea valueto D1.

Operation expression: D1 = eSleis approximately 2.7182818284590 (real number).

The EXP and EXPP instructions are aways 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 are interpreted as float
values.

Operand D1  Float variable OUT1

ExP Operand S1  Float constant0.11
0f011 | s D1| OUTY

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

B ‘ Operand S1  Real constant 0.11

0011 |5t o1l ouT? Operand D1  Real variable OUT2

When calculating data in a specified array

Specify the array using Data[O] or Data[N] (N indicates 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.

Data 1 Array size=5
ExP Result Array size=5
Data1 |51 01| Result The operand specification in the left diagram results
in an error.
= Data 1[0] Array size=5
| Result [N] Array size=5
Data 1[0 |51 D1 | Result[N] Calculationsare performed on individual variablesin
the array.
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B System Variables Indicating Execution Results

When the execution result is 0, #L_CalcZero turns on.
When the execution resultsin an error, the error code is stored in #L_CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example
EXP

—MAIN START
)

Start ExP
21—l

a3 Data_f |51 01| Result

3 |-MAIN END
o)

(1) The EXP ingtruction is executed when the positive transition instruction turns ON. The
EXP instruction calculates the exponent of Data A and storesthe 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 EXFF
Y My
a3 Data_f |51 01| Result

(1) The EXPP and EXP ingtructions differ in when they run. In EXPP instructions, even when
using anormally open instruction, the EXPP instruction executes only when it detects the
upward transition. Therefore, the EXPP instruction is executed only for one scan, even
when the normally open instruction bit remains ON.
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31.18.9 LN and LNP (Logarithm)

Symbols and Features

Ladder Instructi Number of
adder Instruction Ladder Symbol Feature umbero
Name Steps
N Other 3to7
_ LI :
(Logarithm - a Function
Level Sensitive) 31 D
Ladder Instructi Number of
adder Instruction Ladder Symbol Feature Hmbero
Name Steps
LNP Other 3to7
_ LNP :
(Logarithm - | Function
positive transition) <1 D1

B Operand Settings

The following describes the specifiable content of operands S1 and D1 for the LN and LNP

instructions

The actual number of stepsin the LN and L NP 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 steps
in oneinstruction

For example, calculating the number of stepsin LN and LNP instructions
(For the number of stepsin an operand, refer to the operand settingsin the next page.)

LM

Data 1001 |51 0| Result[M]

{Data_1[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 31-393



Function Instruction (Trigonometric Function)

B Operand Settings
The following describes the specifiable content of operands S1 and D1 for the LN and LNP

instructions
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit
Address  ['word Specify by words only
(For example,
[#INTERNAL]L S0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer (not Arrays and modifiers are not X
including I/0) | specified
Specify integer variable X
[constant]
Specify integer variable X
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variable]
Float Float Variable 1 0]
Specify float variable [constant] | 2 O
Specify float variable [variable] |3 @)
Real Real Variable 1 o
Specify real variable [constant] | 2 @)
Specify real variable [variable] |3 0]
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 only X
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address] X
F_ 1 O
R_ 1 O
T PT/LET 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 only X
Constant Integer -2147483648 to 2147483647 X
(Cannotuse | Float +1.175494351e-38 to 1 0
for D1) +3.402823466e+38
Real +2.2250738585072014e-308t0 | 2 0]
+1.7976931348623158e+308
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B Explanation of the LN and LNP Instructions

The LN and LNP instructions are logarithmic instructions. The LN instruction calcul ates the
natural logarithmic function of S1 and storesthe result in D1. Theresult in D1 isoutput asa
real value where e raised to the power of D1 equals S1.

Operation expression: D1 =loge S1 eis approximately 2.7182818284590 (real number).
The LN and LNP instructions are always conducted. When using the LN and LNP
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 are interpreted as float
values.

LR Operand S1  Float constant0.11
Operand D1  Float variable OUT1

oo |51 D1 oum

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

LN ‘ Operand S1 ~ Real constant 0.11

Operand D1  Real variable OUT2

o011 |31 D1 QuT2

When calculating data in a specified array

Specify the array using Data[0] or Data[N] (N indicates an integer varigble).

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

Data 1 Array size=5
o Result Array size=5
The operand specification in the left diagram results
Data 1 |51 01| Result ‘ inan error.

o Data 1[0] Array size=5

Result [N] Array size=5
Data 1[0] |51 D1| Result[N] ‘ Calculations are performed on individual variablesin
the array.

=
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B System Variables Indicating Execution Results

When the execution result is 0, #L_CalcZero turns on.
When the execution resultsin an error, the error code is stored in #L_CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example
LN

—MAIN START
)

Start LM
2l
a3 Data_f |51 01| Result

3 |-MAIN END
o)

(1) The LN instruction is executed when the positive transition instruction turns ON. The LN
instruction calculates the natural logarithmic function of Data A and stores the result in
D1.

When using anormally open instruction, the LN instruction is always executed aslong as
the normally open instruction bit is ON.

Program Example
LNP

Start LMP
2 | |,

a3 Data_f |51 [ | Result

(1) TheLNPand LN instructions differ in when they run. In the LNP instructions, even when
using a normally open instruction, the LNP instruction executes only when it detects the
upward transition. Therefore, the LNP instruction is executed only for one scan, even
when the normally open instruction bit remains ON.
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31.18.10 LG10 and LG10P (Log Base 10)

Symbols and Features

Ladder Instructi Number of
aader Instruction Ladder Symbol Feature umber o

Name Steps

LG10 T8 Other 3to7

(Log Base 10 - . Function

Level Sensitive) o o1

Ladder Instructi Number of
adder Instruction Ladder Symbol Feature umbero

Name Steps

LG10P LG10P Other Stof

(Logarithm - . Function

positive transition) 51 3}

B Operand Settings

The following describes the specifiable content 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 steps
in oneinstruction

For example, calculating the number of stepsin LG10 and LG10P instructions
(For the number of stepsin an operand, refer to the operand settingsin the next page.)

LG10

Data 1001 |31 [l | Rezult[M]

{Data_1[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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B Operand Settings

The following describes the specifiable content of operands S1 and D1 for the LG10 and
LGI10P instructions.

Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit
Address  ['word Specify by words only
(For example,
[#/NTERNAL]L S0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer (not Arrays and modifiers are not X
including 1/0) | specified
Specify integer variable X
[constant]
Specify integer variable X
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variable]
Float Float Variable 1 @)
Specify float variable [constant] | 2 O
Specify float variable [variable] |3 @]
Real Real Variable 1 @)
Specify real variable [constant] | 2 O
Specify real variable [variable] |3 O
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 only X
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address] X
F_ 1 O
R_ 1 O
T PT/LET 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 only X
Constant Integer -2147483648 to 2147483647 X
(Cannot [ Float +1.175494351e-38 to 1 0
use for D1) +3.402823466e+38
Redl +2.2250738585072014e-308t0 | 2 0]
+1.7976931348623158e+308
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B Explanation of LG10 and LG10P Instructions

The LG10 and LG10P ingtructions are logarithmic instructions. The LG10 instruction calcul ates
the common logarithm function of S1 and storestheresultin D1.

For theresult in D1, the result of 1og10 S1 is output as areal value.

Equation: D1 = og10 S1

The LG10 and LG10P instructions are always conducted. When using the LG10 and LG10P
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 are interpreted as float
values.

LG10 Operand S1  Float constant0.11
Operand D1  Float variable OUT1

ofott =1 01| OUTH

When operand D1 is a real variable
When Or (zero and lower case"'r") isinput, the following values are interpreted asreal values.

LG10 ‘ Operand S1 ~ Real constant 0.11

0011 |5 o1l ouT2 Operand D1  Real variable OUT2

When calculating data in a specified array

Specify the array using Data[0] or Data[N] (N indicates an integer varigble).

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

Data 1 Array size=5
G0 Result Array size=5
The operand specification in the left diagram results
Dataj =1 (0] Rezult In an error.
= Data 1[0] Array size=5
Result [N] Array size=5
Data_1[01 |51 01| Result[N] Calculations are performed on individual variablesin
the array.
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B System Variables Indicating Execution Results

When the execution result is 0, #L_CalcZero turns on.
When the execution resultsin an error, the error code is stored in #L_CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example
LG10

HMAIN START
)

Start L0
2l
a3 Data_f |51 01| Result

3 |-MAIN END
o)

(1) The LG10 instruction is executed when the positive transition instruction turns ON. The
LG10 instruction cal culates the common logarithm function of Data A and stores the
resultin D1.

When using anormally open instruction, the LG10 instruction is always executed aslong
as normally open instruction bit is ON.

Program Example
LG10P

Start [Gi0F |
2 I
a3 Data_f |51 o Resultl

(1) The LG10P and LG10 instructions differ in when they run. In the LG10P instructions,
even when using a normally open instruction, the LG10P instruction executes only when
it detectsthe upward transition. Therefore, the LG10P instruction is executed only for one
scan, even when the normally open instruction bit remains ON.
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31.19 Compare Instruction (Arithmetic)

31.19.1 EQ (3

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
EQ Comparison |3t09
~ " EQ
(= Leve Sensitive) o
=1
=2

B Operand Settings

The following describes the specifiable content of operands S1 and S2 for the EQ instruction.
Theactual number of stepsin the EQ instruction depends on the specified operand. The following
describes how to cal cul ate the number of steps.

Number of stepsin operand S1 + Number of stepsin operand S2 +1 = Total number of steps

in one instruction

For example, calculating the number of stepsin EQ instruction
(For the number of stepsin an operand, refer to the operand settingsin the next page.)

Data 1

Diata_2[0]

EQ
=)
51

52

{Data_1=1step} + {Data 2[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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B Operand Settings
The following describes the specifiable content of operands S1 and S2 for the EQ instruction.

Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device  [word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['word Specify by words only 1 O
(For example,
[#INTERNAL]LS0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not specified | 1 @]
(including [ specify integer variable [constant] or | 2 o)
1/0) Specify integer variable B/W
[constant]
Specify integer variable [variable] or |3 @]
Specify integer variable B/W
[variable]
Specify integer variable [constant/ 4 0]
variable]
.B/W [constant/variabl €]
Float 1 O
Specify float variable [constant] 2 @]
Specify float variable [variable] 3 @]
Real 1 O
Specify real variable [constant] 2 @]
Specify real variable [variabl €] 3 @]
Timer PT/.ET only 2 0]
Counter .PV/.CV only 2 @]
Date YR/ .MO/ .DAY only 2 0]
Time HR/ .MIN/ .SEC only 2 O]
PID KP/ TR/ .TD/ .PA/ .BA/ .ST only 2 O
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I 1 @)
Q_ 1 @)
D_ Modifiers are not specified 1 O
D_**** B/W [constant] 2 O
D_**** B/W [address] 3 @]
F_ 1 @]
R_ 1 @)
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 only 2 O
Constant Integer -2147483648 to 2147483647 1 0]
Float +1.175494351e-38 to 1 @)
1+3.402823466e+38
Real +2.2250738585072014e-308 to 2 @)
+1.7976931348623158e+308
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B 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
comparing 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

EC
& - ‘ Operand S1  Integer constant 10

10! Operand S2  Integer variable Data 1

Data 1 |32

When entering hexadecimal values in operands S1 or S2
When Ox (zero and lower case "x") isinput, the following values become hexadecimal

values.
EQ
& Operand S1  Integer constant OXFF
OFF 5 Operand S2  Integer variable Data_ 1
Data 1 |52

When entering float constants in operands S1 or S2
When Of (zero and lower case "f") isinput, the following values are interpreted as float

values.
EC
. T Operand S1  Float constant 0.11
Operand S2  Float variable Data 1
Data 1 |52

When entering real constants in operands S1 or S2
When Or (zero and lower case"r") isinput, the following values are interpreted as real values.

EQ
® = ‘ Operand S1 ~ Real constant 0.11

LY S Operand S2  Real variable Data 1

Data_1 |52
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When Comparing Data in a Specified Array (Integer Variable Array)

Specify the array using Data[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
specified array variables are the same type.

Data_l

Data 2

Data_1[0]

Data_2[M]

EQ

B
51

52

&
31

Program Example

EQ

Data 1 Array size=5

Data 2 Array size=5

The operand specification in the left diagram resultsin an
error.

Data 1[0] Array size= 5

Data 2 [N] Array size= 5

Compare processing is performed only on individually
specified array elements.

Compares integer variables and outputs the result in D1.

)

ay

o

aoy

—MAIN START

EQ
=)

Mo

Data_f |51

Result |32

-MAIN END

Result |51 D1| SaveData[M]

(1) Data_A and the operation result 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
instruction to the right of the EQ instruction is executed. In the above diagram, it'sthe
MOQV instruction.
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31.19.2 GT (>)

Symbols and Features

Ladder Instructi Number of
adderinstruction Ladder Symbol Feature umbero
Name Steps
GT Comparison |[3to9
(> Level Sensitive) g
=1
52

B Operand Settings

The following describes the specifiable content of operands S1 and S2 for the GT instruction.
The actual number of stepsin the GT ingtruction depends on the specified operand. Thefollowing
describes how to cal culate the number of steps.

Number of stepsin operand S1 + Number of stepsin operand S2 +1 = Total number of steps
in oneinstruction

For example, calculating the number of stepsin GT instruction
(For the number of stepsin an operand, refer to the operand settings in the next page.)

GT
(SO

Data 1l |51

Data 2[0] |52

{Data_1 =1 step} +{Data 2[0] = 2 steps} + {1 step} =4 steps

Onelast step isincluded in the instruction. Be sure to add that one step.
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B Operand Settings
The following describes the specifiable content of operands S1 and S2 for the GT instruction.

Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Externa Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  [\word Specify by words only 1 0
(For example,
[#INTERNAL]LS0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 O
(including | specified
1/0) Specify integer variable [constant] or | 2 0
Specify integer variable B/W
[constant]
Specify integer variable [variable] or | 3 @]
Specify integer variable B/W
[variable]
Specify integer variable [constant/ 4 O
vaiaole]
B/W [congant/variable]
Float Float Variable 1 @)
Specify float variable [constant] 2 O
Specify float variable [variable] 3 @]
Real Real Variable 1 O
Specify real variable [constant] 2 0]
Specify real variable [variabl €] 3 @)
Timer .PT/.ET only 2 O
Counter .PV/.CV only 2 O
Date YR/ .MO/ .DAY only 2 (0]
Time .HR/ .MIN/ .SEC only 2 @]
PID KP/ TR/ .TD/ .PA/ .BA/ ST only 2 0]

Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I 1 @]
Q_ 1 O
D_ Modifiers are not specified 1 O
D_**** B/W [constant] 2 O
D_**** B/W [address] 3 @]
F_ 1 @]
R_ 1 @]
T .PT/.ET only 2 @)
C_ PV/.CV only 2 @)
N_ YR/ .MO/ .DAY only 2 @)
J_ .HR/ .MIN/ .SEC only 2 @]
U_ KP/ TR/.TD/ .PA/ .BA/ .ST only 2 0]
Constant Integer -2147483648 to 2147483647 1 O
Float +1.175494351e-38 to 1 @)
+3.402823466e+38
Real +2.2250738585072014e-308 to 2 O
+1.7976931348623158e+308
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B 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 comparing
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

[P ‘ Operand S1 Integer constant 10

10 Operand S2  Integer variable Data_1

Data 1 |52

When entering hexadecimal values in operands S1 or S2

When Ox (zero and lower case "x") isinput, the following values become hexadecimal
values.

GT

ol T ‘ Operand S1  Integer constant OxFF

Operand S2  Integer variable Data_1

Data 1 |52

When entering float constants in operands S1 or S2
When Of (zero and lower case "f") isinput, the following values are interpreted as float

values.
GT
oo ey &5 Operand S1  Float constant 0.11
' Operand S2  Float variable Data 1
Data 1 |52

When entering real constants in operands S1 or S2
When Or (zero and lower case"r") isinput, the following values are interpreted asreal values.

aT
o) ‘ Operand S1  Real constant 0.11

T |51 Operand S2  Real variable Data 1

Data_1 |52
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When Comparing Data in a Specified Array (Integer Variable Array)

Specify the array using Data[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
specified array variables are the same type.

.

GT
oy
Data 1 |51
Data 2 |52
GT
5y
Data_100] |51
Data 2[M] |52

B,

Program Example

GT

Data 1 Array size=5

Data 2 Array size=5

The operand specification in the left diagram resultsin
an error.

Data 1 [0] Array size=5

Data 2[N] Array size=5

Compare processing is performed only on individually
specified array elements.

Compares integer variables and outputs the result in D1.

)

—MAIN START

GT
o)

Mo

ay

o

Data_f

Result

aoy

a1

52

-MAIN END

Result |51 D1| SaveData[M]

(1) Data_A and the operation result are compared to determine whether Data A is greater
than the operation result. 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 diagram, it'sthe MOV instruction.
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31.19.3 LT (<)

Symbols and Features

Ladder Instructi Number of
adderinstruction Ladder Symbol Feature umbero
Name Steps
LT N Comparison |[3to9
(< Level Sensitive) | (Lg
=1
52

B Operand Settings

The following describes the specifiable content of operands S1 and S2 for the LT instruction.
The actual number of stepsin the LT instruction depends on the specified operand. Thefollowing
describes how to cal culate the number of steps.

Number of stepsin operand S1 + Number of stepsin operand S2 +1 = Total number of steps

in one instruction

For example, calculating the number of stepsin LT instruction
(For the number of stepsin an operand, refer to the operand settings in the next page.)

Data 1

Diata_2[0]

LT
o]
51

52

{Data 1 =1 step} +{Data 2[0] = 2 steps} + {1 step} =4 steps

Onelast step isincluded in the instruction. Be sure to add that one step.
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B Operand Settings
The following describes the specifiable content of operands S1 and S2 for the LT instruction.

Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Externa Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['word Specify by words only 1 0
(For example,
[#INTERNAL]L S0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify ahit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 O
(including | specified
1/0) Specify integer variable [constant] or | 2 0
Specify integer variable B/W
[constant]
Specify integer variable [variable] or | 3 @]
Specify integer variable B/W
[variable]
Specify integer variable [constant/ | 4 @]
variable]
.B/W [constant/variabl €]
Float Float Variable 1 @]
Specify float variable [constant] 2 O
Specify float variable [variable] 3 @)
Real Real Variable 1 o
Specify real variable [constant] 2 0]
Specify real variable [variable] 3 0]
Timer PT/.ET only 2 @]
Counter PV/.CV only 2 O
Date YR/ .MO/ .DAY only 2 0]
Time HR/ .MIN/ .SEC only 2 @)
PID KPP/ .TR/.TD/ .PA/ .BA/ ST only 2 @]

Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I 1 @]
Q_ 1 @)
D_ Modifiers are not specified 1 @)
D_**** B/W [constant] 2 o
D_**** B/W [address] 3 O
F_ 1 @]
R_ 1 @]
T PT/.ET only 2 0]
C_ .PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ HR/ .MIN/ .SEC only 2 @]
u_ KP TR/.TD/ .PA/ .BA/ .ST only 2 0]
Constant Integer -2147483648 to 2147483647 1 O
Float +1.175494351e-38 to 1 0]
+3.402823466e+38
Resal +2.2250738585072014e-308 to 2 0]
+1.7976931348623158e+308
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B Explanation of the LT Instruction

The LT instruction is a compare instruction. The LT instruction compares S1 with S2. If the
result of the comparisonis S1 < S2, the instruction passes power. Be careful when comparing
real values. For example, if the operand valueis 1.99999999999, it is still 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

A Operand S2  Integer variable Data 1

Data_1 |52

When entering hexadecimal values in operands S1 or S2
When Ox (zero and lower case "x") isinput, the following values become hexadecimal

values.
T
. SO Operand S1  Integer constant OxFF
X Operand S2  Integer variable Data 1
Data1 |52

When entering float constants in operands S1 or S2
When Of (zero and lower case "f") isinput, the following values are interpreted as float

values.
[T
G Operand S1 ~ Float constant 0.11
oon st Operand S2  Float variableData 1
Datal |52

When entering real constants in operands S1 or S2
When Or (zero and lower case"r") isinput, the following values are interpreted asreal values.

LT
Qo ‘ Operand S1 ~ Real constant 0.11

001 51 Operand S2  Redl variable Data 1

Data 1 |52
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When Comparing Data in a Specified Array (Integer Variable Array)

Specify the array using Data[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
specified array variables are the same type.

= Data 1 Array size=5
GO Data 2 Array Size=5
Datal |51 ‘ The operand specification in the left diagram resultsin an
Data 2 |52 error.
E{T) | Data 1 [0] Array size=5
Data100] |51 Data 2 [N] Array Size=5
Dats 2[N] |52 ‘ Compare processing is performed only on individually

specified array elements.

Program Example

LT
Compares integer variables and outputs the result in D1.

—MAIN START
)

LT M
2 [¢e]
)| Data d |31 Result |51 0| SaveData[N]

Result |32

3 |-MAIN END
a2y

(1) Data_A and the operation result are compared to determine whether Data A islessthan
the operation result. If theresult of the LT instruction is 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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31.19.4 GE (>=)

Symbols and Features

Ladder Instructi Number of
adderinstruction Ladder Symbol Feature umbero
Name Steps
GE Comparison |[3to9
(>= Level Sensitive) S_E)
=1
52

B Operand Settings

The following describes the specifiable content of operands S1 and S2 for the GE instruction.
The actual number of stepsin the GE instruction depends on the specified operand. Thefollowing
describes how to cal culate the number of steps.

Number of stepsin operand S1 + Number of stepsin operand S2 +1 = Total number of steps

in one instruction

For example, calculating the number of stepsin GE instruction
(For the number of stepsin an operand, refer to the operand settings in the next page.)

Data_1

Data 201

GE
=)
=1

52

{Data_1 =1 step} +{Data 2[0] = 2 steps} + {1 step} =4 steps

Onelast step isincluded in the instruction. Be sure to add that one step.
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B Operand Settings
The following describes the specifiable content of operands S1 and S2 for the GE instruction.

Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Externa Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  'word Specify by words only 1 0
(For example,
[#NTERNAL]LS0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 O
(including | specified
1/0) Specify integer variable [constant] or | 2 0
Specify integer variable B/W
[constant]
Specify integer variable [variable] or | 3 @]
Specify integer variable B/W
[variable]
Specify integer variable [constant/ 4 @]
variable]
.B/W [constant/variable]
Float Float Variable 1 @)
Specify float variable [constant] 2 O
Specify float variable [variable] 3 0]
Real Real Variable 1 o
Specify real variable [constant] 2 @)
Specify real variable [variable] 3 @)
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 only 2 @]

Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I 1 @]
Q_ 1 @)
D_ Modifiers are not specified 1 @)
D_**** B/W [constant] 2 @)
D_**** B/W [address] 3 O
F_ 1 @]
R_ 1 @]
T .PT/.ET only 2 0]
C_ .PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ .HR/ .MIN/ .SEC only 2 @]
U_ KP/.TR/.TD/ .PA/ .BA/ .ST only 2 @]
Constant Integer -2147483648 to 2147483647 1 O
Float +1.175494351e-38 to 1 @]
+3.402823466e+38
Real +2.2250738585072014e-308 to 2 @]
+1.7976931348623158e+308
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B 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
D) ‘ Operand S1  Integer constant 10

10 |51 Operand S2  Integer variable Data 1

Data 1 |52

When entering hexadecimal values in operands S1 or S2
When Ox (zero and lower case "x") isinput, the following values become hexadecimal

values.
GE
b= Operand S1  Integer constant OxFF
O<FF 151 Operand S2  Integer variable Data 1
Data 1 |52

When entering float constants in operands S1 or S2
When Of (zero and lower case "f") isinput, the following values are interpreted as float

values.
GE
0=) Operand S1 ~ Float constant 0.11
ot st Operand S2  Float variableData 1
Datal |52

When entering real constants in operands S1 or S2
When Or (zero and lower case"'r") isinput, the following values are interpreted as real values.

GE

EONNS ‘ Operand S1  Red constant 0.11

ofd1 fs1 Operand S2  Real variable Data 1

Data 1 |52
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When Comparing Data in a Specified Array (Integer Variable Array)

Specify the array using Data[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
specified array variables are the same type.

Data1

Data 2

Data_1[0]

Data_2[M]

GE

o
51

52

GE

&= P
31

Program Example

GE

Data 1 Array size=5

Data 2 Array Size=5

The operand specification in the left diagram resultsin an
error.

Data 1[0] Array size=5

Data 2 [N] Array Size=5

Compare processing is performed only on individually
specified array elements.

Compares integer variables and outputs the result in D1.

)

ay

aoy

—MAIN START

GE
=)

Mo

Data_f |51

Result |32

-MAIN END

Result |51 D1| SaveData[M]

(1) Data_A and the operation result are compared to determine whether Data_A is greater
than or equal the operation result. 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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31.19.5 LE (<=)

Symbols and Features

Ladder Instructi Number of
adderinstruction Ladder Symbol Feature umbero
Name Steps
LE I Comparison |[3to9
(<= Level Sensitive) ;E)
=1
52

B Operand Settings

The following describes the specifiable content of operands S1 and S2 for the LE instruction.
The actual number of stepsin the LE instruction depends on the specified operand. The
following describes how to calculate the number of steps.

Number of stepsin operand S1 + Number of stepsin operand S2 +1 = Total number of steps

in one instruction

For example, calculating the number of stepsin LE instruction

(For the number of stepsin an operand,

Data_1

Data_2[0]
{Data 1 =1 step} +{Data 2[0] = 2 steps}

Onelast step isincluded in the instruction.

refer to the operand settings in the next page.)

LE
K=
51

52
+ {1 step} =4 steps

Be sureto add that one step.

GP-Pro EX Reference Manual 31-

423



Compare Instruction (Arithmetic)

B Operand Settings

The following describes the specifiable content of the S1 and S2 operands for the LE

instruction.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  [word Specify by words only 1 o)
(For example, [FINTERNAL]LS0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 @]
(including | specified
1/0) Specify integer variable [constant] or | 2 0
Specify integer variable B/W
[constant]
Specify integer variable [variable] or | 3 O
Specify integer variable B/W
[variable]
Specify integer variable [constant/ 4 @]
variable]
.B/W [constant/variable]
Float Float Variable 1 @)
Specify float variable [constant] 2 @)
Specify float variable [variabl€e] 3 O
Real Real Variable 1 O
Specify real variable [constant] 2 @)
Specify real variable [variabl €] 3 O
Timer .PT/.ET only 2 @)
Counter PV/.CV only 2 @)
Date YR/ .MO/ .DAY only 2 O
Time .HR/ .MIN/ .SEC only 2 @]
PID KP/ TR/ .TD/ .PA/ .BA/ .ST only 2 o
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I 1 @]
Q_ 1 @)
D_ Modifiers are not specified 1 O
D_**** B/W [constant] 2 O
D_**** B/W [address] 3 @]
F_ 1 @]
R_ 1 @]
T .PT/.ET only 2 @)
C_ PV/.CV only 2 @)
N_ YR/ .MO/ .DAY only 2 @]
J_ .HR/ .MIN/ .SEC only 2 @]
U_ KP/ TR/.TD/ .PA/ .BA/ .ST only 2 @]
Constant Integer -2147483648 to 2147483647 1 O
Float +1.175494351e-38 to 1 @]
+3.402823466e+38
Real +2.2250738585072014e-308 to 2 @]
+1.7976931348623158e+308
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B Explanation of LE Instructions

The LE instruction is a compare instruction. The LE instruction compares S1 with S2.

Be careful when comparing real values. 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 type in operands S1 and S2.

Refer to the following for specifying a constant.

When operand S1 or S2 is an integer constant

LE
" =) - Operand S1  Integer constant 10
g Operand S2  Integer variable Data 1

Data1 |52

When entering hexadecimal values in operands S1 or S2
When Ox (zero and lower case "x") isinput, the following val ues become hexadecimal

values.
LE
b Operand S1  Integer constant OxFF
O<FF 51 Operand S2  Integer variable Data 1
Data1 |52

When entering float constants in operands S1 or S2

When Of (zero and lower case "f") isinput, the following values are interpreted as float
values.

LE

@
i s ‘ Operand S1 ~ Float constant 0.11

Operand S2  Float variable Data 1

Data_1 |52

When entering real constants in operands S1 or S2
When Or (zero and lower case"r") isinput, the following values are interpreted asreal values.

LE

o kst k= Operand S1  Real constant 0.11
' Operand S2  Real variable Data 1

Data 1 |52
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When Comparing Data in a Specified Array (Integer Variable Array)

Specify the array using Data[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
specified array variables are the same type.

Data 1

Data_2

LE

=l =
31
52

Data_1[0] |51

Data 2[M] |52

=)

K,

Program Example

LE

Data 1 Array size=5

Data 2 Array Size=5

The operand specification in the left diagram resultsin an
error.

Data 1[0] Array size=5

Data 2[N] Array Size=5

Compare processing is performed only on individually
specified array elements.

Compares integer variables and outputs the result in D1.

)

ay

aoy

—MAIN START

LE
K=)

Mo

Data_f |51

Result |32

-MAIN END

Result |51 D1| SaveData[M]

(1) Data_A and the operation result are compared to determine whether Data_A isless than
or equal to the operation result. 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
executed. In the above diagram, it'sthe MOV instruction.
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31.19.6 NE (<>)

Symbols and Features

Ladder Instructi Number of
adderinstruction Ladder Symbol Feature umbero
Name Steps
NE Comparison |[3to9
(<> Level Sensitive) HE
£&))
=1
52

B Operand Settings

The following describes the specifiable content of operands S1 and S2 for the NE instruction.
The actual number of stepsin the NE instruction depends on the specified operand. The
following describes how to calculate the number of steps.

Number of stepsin operand S1 + Number of stepsin operand S2 +1 = Total number of steps

in one instruction

For example, calculating the number of stepsin NE instruction
(For the number of stepsin an operand, refer to the operand settings in the next page.)

Data_1

Data_2[0]

HE
>
31

52

{Data_1 =1 step} +{Data 2[0] = 2 steps} + {1 step} =4 steps

Onelast step isincluded in the instruction. Be sure to add that one step.
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B Operand Settings
The following describes the specifiable content of operands S1 and S2 for the NE instruction.

Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Externa Bit X
Device Word Specify by words only 1 0
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['word Specify by words only 1 o)
(For example, [#INTERNAL]LS0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify abit X
Format Specify hit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not 1 O
(including | specified
1/0) Specify integer variable [constant] | 2 o
or
Specify integer variable B/W
[constant]
Specify integer variable [variable] or | 3 @]
Specify integer variable B/W
[variable]
Specify integer variable [constant/ | 4 O
variable]
.B/W [constant/variable]
Float Float Variable 1 @)
Specify float variable [constant] 2 O
Specify float variable [variable] 3 @]
Real Real Variable 1 O
Specify real variable [constant] 2 @)
Specify real variable [variable] 3 0]
Timer .PT/.ET only 2 @)
Counter .PV/.CV only 2 O
Date YR/ .MO/ .DAY only 2 @]
Time .HR/ .MIN/ .SEC only 2 0]
PID KP/ . TR/.TD/ .PA/ .BA/ ST only 2 0]

Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I 1 @]
Q_ 1 O
D_ Modifiers are not specified 1 O
D_**** B/W [constant] 2 O
D_**** B/W [address] 3 @]
F_ 1 @]
R_ 1 @]
T .PT/.ET only 2 @)
C_ .PV/.CV only 2 @)
N_ YR/ .MO/ .DAY only 2 @]
J_ .HR/ .MIN/ .SEC only 2 @]
U_ KP/ .TR/.TD/ .PA/ .BA/ .ST only 2 @]
Constant Integer -2147483648 to 2147483647 1 O
Float +1.175494351e-38 to 1 @)
1+3.402823466e+38
Real +2.2250738585072014e-308 to 2 @)
+1.7976931348623158e+308
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B 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
variable type in operands S1 and S2.
Refer to the following for specifying a constant.

When operand S1 or S2 is an integer constant
ME
— ) Operand S1  Integer constant 10
el |5 Operand S2  Integer variable Data 1
Data_ 2[0] |52

When entering hexadecimal values in operands S1 or S2

When Ox (zero and lower case "x") isinput, the following values become hexadecimal
values.

10 |31

) - Operand S1  Integer constant OxFF
Operand S2  Integer variable Data 1

Data1 |52

When entering float constants in operands S1 or S2

When Of (zero and lower case "f") isinput, the following values are interpreted as float
values.

OxFF |51

@ Operand S1  Float constant 0.11
Operand S2  Float variable Data 1

Data 1 |52

When entering real constants in operands S1 or S2
When Or (zero and lower case"r") isinput, the following values are interpreted as real values.

MHE
@ |- ‘ Operand SL  Real constant 0.11

0f011 |5t Operand S2  Real variable Data 1

Data_1 |52
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When Comparing Data in a Specified Array (Integer Variable Array)

Specify the array using Data[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
specified array variables are the same type.

Data_1

Data_2

Data_100]

Data 2[M]

NE
)
=1

=2

B,

ME
Gy
51

R,

Program Example

NE

Data 1 Array size=5

Data 2 Array Size=5

The operand specification in the left diagram resultsin an
error.

Data 1[0] Array size=5

Data 2 [N] Array Size=5

Compare processing is performed only on individually
specified array elements.

Compares integer variables and outputs the result in D1.

)

ay

o

a2y

—MAIN START

HE
[$e2}

Mo

Data_f

Result

a1

52

-MAIN END

Result |51 D1| SaveData[M]

(1) Data_A and the operation result are compared to determine whether Data_A is not equal
to the operation result. 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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31.20 Compare (Time)

31.20.1 JEQ (Equal)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
JEQ Time 3
. - JEO
(= Level Sensitive) o Compare

=1

=2

B Operand Settings

The following shows the configurable conditions for Operands (S1, S2) in the JEQ
instruction.

The actual number of stepsin the JEQ instruction 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 +1 = Total number of steps
in oneinstruction

For example, calculate the number of stepsin the JEQ instruction
(For the number of stepsin an operand, refer to the operand settings in the next page.)

JEQ
o
Data1 |51

CurrentTime |52

{Data 1=1step} +{Currenttime=1step} + {1 step} = 3 steps

One last step isincluded in the instruction. Be sure to add that one step.

B Explanation of the JEQ Instruction

Time variablesin JEQ instructions are structure variables. The following table lists the
internal structures.

Time Variable
Time Variable Variables Settings | Description
VariableName. HR Integer Variable Hoursareinput in BCD.
VariableName.MIN Integer Variable Minutes are input in BCD.
VariableName.SEC Integer Variable Seconds are input in BCD.
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B Operand Settings

The following describes the specifiable content of Operands (S1, S2) in the JEQ instruction.

Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Externa Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['word Specify by words only X
(For example, [#INTERNAL]LS0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify hit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not X
(including | specified
1/0) Specify integer variable [constant] or X
Specify integer variable B/W
[constant]
Specify integer variable [variable] or X
Specify integer variable B/W
[variable]
Specify integer variable [constant/ X
variable]
.B/W [constant/variable]
Float Float Variable X
Specify float variable [constant] X
Specify float variable [variable] X
Redl Real Variable X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PT/.ET only X
Counter .PV/.CV only X
Date YR/ .MO/ .DAY only X
Time .HR/ .MIN/ .SEC 1 @)
Structure elements are not specified.
PID KP/ . TR/.TD/ .PA/ .BA/ ST only X
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address]| X
F_ X
R_ X
T .PT/.ET only X
C_ .PV/.CV only X
N_ YR/ .MO/ .DAY only X
J_ .HR/ .MIN/ .SEC 1 O
Structure elements are not specified.
u_ KP/ TR/.TD/ .PA/ .BA/ .ST only X
Constant Integer -2147483648 to 2147483647 X
Float 1+1.175494351e-38 to X
+3.402823466e+38
Redl +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Explanation of the JEQ Instruction

The JEQ instruction comparestime. When the JEQ instruction is executed, S1 iscompared to
S2. The instruction passes power if the result is S1 = S2.

The hour, minute and time 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.

—MAIN START
)

JEG
2 =)
a3 Data 1 |51

0Z

CurrentTime |32

o

MAIN END

(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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31.20.2 JGT (>)

Symbols and Features

Ladder Instructi Number of
adderinstruction Ladder Symbol Feature umbero
Name Steps
JGT ot Time 3
(> Level Sensitive) ) Compare
=1
52

B Operand Settings

The following shows the configurable conditions for Operands (S1, S2) in the JGT
instruction.

The actual number of stepsin the JGT instruction 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 +1 = Total humber of steps
in oneinstruction

For example, calculate the number of steps in the JGT instruction
(For the number of stepsin an operand, refer to the operand settings in the next page.)

JGT
G =
Data1 |51

CurrentTime |52

{Data 1=1step} +{Currenttime=1step} + {1 step} = 3 steps

One last step isincluded in the instruction. Be sure to add that one step.

B Explanation of the JGT Instruction

Time variablesin JGT instructions are structure variables. The following table lists the
internal structures.
Time Variable

Time Variable Variables Settings | Description
VariableName.HR Integer Variable Hoursareinput in BCD.
VariableName.MIN Integer Variable Minutes are input in BCD.
VariableName.SEC Integer Variable Seconds areinput in BCD.
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B Operand Settings

The following shows the configurable conditions for Operands (S1, S2) in the JGT

instruction.
Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['word Specify by words only X
(For example, [#INTERNAL]L S0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not X
(including | specified
1/0) Specify integer variable [constant] or X
Specify integer variable B/W
[constant]
Specify integer variable [variable] or X
Specify integer variable B/W
[variable]
Specify integer variable [constant/ X
variable]
.B/W [constant/variable]
Float X
Specify float variable [constant] X
Specify float variable [variabl €] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer .PT/.ET only X
Counter .PV/.CV only X
Date YR/ .MO/ .DAY only X
Time HR/ .MIN/ .SEC 1 O
Structure elements are not specified.
PID KP/ TR/ .TD/ .PA/ .BA/ .ST only X
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I_ X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address]| X
F_ X
R_ X
T .PT/.ET only X
C_ .PV/.CV only X
N_ YR/ .MO/ .DAY only X
J HR/ .MIN/ .SEC 1 @)
Structure elements are not specified.
u_ KP/ TR/ .TD/ .PA/ .BA/ .ST only X
Constant Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Real +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B 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 time 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.

—MAIN START
)

JET

a3 Data 1 |51

CurrentTime |32

o

MAIN END

(1) Compares Data_1 to the current time to determine whether Data._1 is greater. If the result
is S1 > S2, the instruction passes power and the instruction to the right of the JGT
instruction is executed. In the above chart, the OUT instruction to the right of the JGT
instruction is executed.
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31.20.3 JLT (<)

Symbols and Features

Ladder Instructi Number of
adderinstruction Ladder Symbol Feature umbero
Name Steps
AT T Time 3
(< Level Sensitive) « Compare
=1
52

B Operand Settings

The following shows the configurable conditions for Operands (S1, S2) inthe JLT

instruction.

The actual number of stepsin the JLT instruction 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 +1 = Total humber of steps

in one instruction

For example, calculate the number of steps

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

Data 1

CurrentTime

inthe LT instruction

JLT
SO
=1

52

{Data 1=1step} +{Currenttime=1step} + {1 step} = 3 steps

One last step isincluded in the instruction. Be sure to add that one step.

B Explanation of the JLT Instruction
Time variablesin JLT instructions are structure variables. The following table lists the

internal structures.
Time Variable

Time Variable Variables Settings

Description

VariableName.HR Integer Variable

Hoursareinput in BCD.

VariableName.MIN Integer Variable

Minutes are input in BCD.

VariableName.SEC Integer Variable

Seconds areinput in BCD.

GP-Pro EX Reference Manual 31-441




Compare (Time)

B Operand Settings

The following describes the specifiable content of Operands (S1, S2) in the JLT instruction.

Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Externa Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit X
Address  'word Specify by words only X
(For example, [#INTERNAL]L S0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not X
(including | specified
1/0) Specify integer variable [constant] or X
Specify integer variable B/W
[constant]
Specify integer variable [variable] or X
Specify integer variable B/W
[variable]
Specify integer variable [constant/ X
variable]
.B/W [constant/variable]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Red X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PT/.ET only X
Counter PV/.CV only X
Date YR/ .MO/ .DAY only X
Time HR/ .MIN/ .SEC 1 0]
Structure elements are not specified.
PID KP/ TR/ .TD/ .PA/ .BA/ ST only X
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address] X
F_ X
R_ X
T PT/LET only X
C_ PV/.CV only X
N_ YR/ .MO/ .DAY only X
J_ HR/ .MIN/ .SEC 1 @]
Structure elements are not specified.
U_ KP TR/ .TD/ .PA/ .BA/ .ST only X
Constant Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Red +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Explanation of the JLT Instruction

The JLT instruction compares time. When the JLT instruction is executed, S1 is compared to
S2. The instruction passes power if the result is S1 < S2.

The hour, minute and time variables are compared simultaneously. To compare atime of
10:20, input O for the seconds.

When using the LT instruction, the only variables you can specify in operands S1 and S2 are
time variables.

Program Example

T
Compares the time variables and determines the result with the coil.

—MAIN START
)

LT

a3 Data 1 |51

CurrentTime |32

o

MAIN END

(1) Compares Data_1 to the current time to determine whether Data 1 isless. If theresult is
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 instruction is
executed.
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31.20.4 JGE (>3)

Symbols and Features

Ladder Instructi Number of
adderinstruction Ladder Symbol Feature umbero
Name Steps
JGE A Time 3
(>= Level Senditive) - Compare
=1
52

B Operand Settings

The following shows the configurable conditions for Operands (S1, S2) in the JGE
instruction.

The actual number of stepsin the JGE instruction 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 +1 = Total humber of steps
in oneinstruction

For example, calculate the number of steps in the JGE instruction
(For the number of stepsin an operand, refer to the operand settings in the next page.)

JGE
o=
Data1 |31

CurrentTime |52

{Data 1 =1 step} +{Currenttime = 1 step} + {1 step} = 3 steps

One last step isincluded in the instruction. Be sure to add that one step.

B Explanation of the JGE Instruction

Time variablesin JGE instructions are structure variables. The following table lists the
internal structures.
Time Variable

Time Variable Variables Settings | Description
VariableName.HR Integer Variable Hoursareinput in BCD.
VariableName.MIN Integer Variable Minutes areinput in BCD.
VariableName.SEC Integer Variable Seconds are input in BCD.
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B Operand Settings

The following describes the specifiable content of Operands (S1, S2) in the JGE instruction.

Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Externa Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['word Specify by words only X
(For example, [#INTERNAL]LS0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify hit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not X
(including | specified
1/0) Specify integer variable [constant] or X
Specify integer variable B/W
[constant]
Specify integer variable [variable] or X
Specify integer variable B/W
[variable]
Specify integer variable [constant/ X
variable]
.B/W [constant/variable]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Red X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PT/.ET only X
Counter .PV/.CV only X
Date YR/ .MO/ .DAY only X
Time .HR/ .MIN/ .SEC 1 @]
Structure elements are not specified.
PID KP/ . TR/.TD/ .PA/ .BA/ ST only X
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address] X
F_ X
R_ X
T .PT/.ET only X
C_ .PV/.CV only X
N_ YR/ .MO/ .DAY only X
J HR/ .MIN/ .SEC 1 o
Structure elements are not specified.
u_ KP/ TR/ .TD/ .PA/ .BA/ .ST only X
Constant Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Real +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Explanation of the JGE Instruction

The JGE instruction compares time. When the JGE instruction is executed, S1 iscompared to
S2. If theresult is S1 >= S2, the instruction passes power. The hour, minute and time
variables 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.

—MAIN START
)

JGE Run

2 (=) O—

a3 Data 1 |51

CurrentTime |32

o

MAIN END

(1) Compares Data 1 to the current time 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
JGE instruction is executed. In the above chart, the OUT instruction to the right of the
JGE instruction is executed.
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31.205 JLE (<=)

Symbols and Features

Ladder Instructi Number of
adderinstruction Ladder Symbol Feature umbero
Name Steps
JLE e Time 3
(<= Leve Sensitive) o Compare
=1
52

B Operand Settings

The following shows the configurabl e conditions for Operands (S1, S2) in the JLE
instruction.

The actual number of stepsin the JLE instruction 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 +1 = Total humber of steps
in oneinstruction

For example, calculate the number of stepsin the JLE instruction
(For the number of stepsin an operand, refer to the operand settings in the next page.)

JLE
=)
Data1 |31

CurrentTime |52

{Data 1 =1 step} +{Current time =1 step} + {1 step} = 3 steps

Onelast step isincluded in the instruction. Be sure to add that one step.

B Explanation of the JLE Instruction

Time variablesin JLE instructions are structure variables. The following table lists the
internal structures.
Time Variable

Time Variable Variables Settings | Description
VariableName. HR Integer Variable Hoursareinput in BCD.
VariableName.MIN Integer Variable Minutes are input in BCD.
VariableName.SEC Integer Variable Seconds are input in BCD.
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B Operand Settings

The following describes the specifiable content of Operands (S1, S2) in the JLE instruction.

Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Externa Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['word Specify by words only X
(For example, [#INTERNAL]LS0000)
Symbol Bit X
Word X
Variable Bit Specify ahit X
Format Specify hit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not X
(including | specified
1/0) Specify integer variable [constant] or X
Specify integer variable B/W
[constant]
Specify integer variable [variable] or X
Specify integer variable B/W
[variable]
Specify integer variable [constant/ X
variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PT/.ET only X
Counter .PV/.CV only X
Date YR/ .MO/ .DAY only X
Time HR/ .MIN/.SEC 1 0]
Structure elements are not specified.
PID KPP/ .TR/.TD/ .PA/ .BA/ ST only X
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address] X
F_ X
R_ X
T PT/ET only X
C_ PV/.CV only X
N_ YR/ .MO/ .DAY only X
J HR/ .MIN/ .SEC 1 @)
Structure elements are not specified.
u_ KP/ TR/ .TD/ .PA/ .BA/ .ST only X
Constant Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Real +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B 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
variables 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
)

JGE Run

2 (=) O—

a3 Data 1 |51

CurrentTime |32

o

MAIN END

(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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31.20.6 JNE (<>)

Symbols and Features

Ladder Instructi Number of
adderinstruction Ladder Symbol Feature umbero
Name Steps
INE S Time 3
(<> Level Sengitive) ) Compare
=1
52

B Operand Settings

The following shows the configurable conditions for Operands (S1, S2) in the INE
instruction.

The actual number of stepsin the INE instruction 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 +1 = Total humber of steps
in oneinstruction

For example, calculate the number of steps in the INE instruction
(For the number of stepsin an operand, refer to the operand settings in the next page.)

JME
SN B S
Data1 |31

CurrentTime |52

{Data 1 =1 step} +{Current time = 1 step} + {1 step} = 3 steps

Onelast step isincluded in the instruction. Be sure to add that one step.

B Explanation of the JNE Instruction

Time variablesin JNE instructions are structure variables. The following table lists the
internal structures.
Time Variable

Time Variable Variables Settings | Description
VariableName. HR Integer Variable Hoursareinput in BCD.
VariableName.MIN Integer Variable Minutes are input in BCD.
VariableName.SEC Integer Variable Seconds are input in BCD.
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B Operand Settings

The following describes the specifiable content of Operands (S1, S2) in the INE instruction.

Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Externa Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit X
Address  'word Specify by words only X
(For example, [#INTERNAL]LS0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify hit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not X
(including | specified
1/0) Specify integer variable [constant] or X
Specify integer variable B/W
[constant]
Specify integer variable [variable] or X
Specify integer variable B/W
[variable]
Specify integer variable [constant/ X
variable]
.B/W [constant/variabl€e]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variabl €] X
Timer PT/.ET only X
Counter .PV/.CV only X
Date YR/ .MO/ .DAY only X
Time .HR/ .MIN/ .SEC 1 0]
Structure elements are not specified.
PID KP/ TR/ .TD/ .PA/ .BA/ ST only X
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address] X
F_ X
R_ X
T PT/.ET only X
C_ PV/.CV only X
N_ YR/ .MO/ .DAY only X
J HR/ .MIN/ .SEC 1 @]
Structure elements are not specified.
u_ KP TR/.TD/ .PA/ .BA/ .ST only X
Constant | Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Real +2.2250738585072014e-308 to X
+1.7976931348623158e+308

GP-Pro EX Reference Manual

31-455




Compare (Time)

B Explanation of the JNE Instruction

The INE 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
variables 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.

—MAIN START
)

JME
2 [te3)
a3 Data 1 |51

(|>-%°

CurrentTime |32

o

MAIN END

(1) Compares Data 1 to the current time to determine whether they are unequal. If the result
is S1 <> S2, the instruction 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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31.21 Compare (Date)

31.21.1 NEQ (3)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
NEQ Date 3
N - N[=e
(= Level Sensitive) d o L Compare

=1

=2

B Operand Settings

The following shows the configurable conditions for Operands (S1, S2) in the NEQ
instruction.

The actual number of stepsin the NEQ instruction 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 +1 = Total number of steps
in oneinstruction

For example, calculate the number of stepsin the NEQ instruction
(For the number of stepsin an operand, refer to the operand settings in the next page.)

MEG
= =
Data 1 |51

CurrentDate |52

{Data 1=1step} +{Currenttime=1step} + {1 step} = 3 steps

One last step isincluded in the instruction. Be sure to add that one step.

B Explanation of the NEQ Instruction

The date variables in NEQ instructions are structure variables. The following table lists the
internal structures.
Date Variable

Date Variable Variables Settings | Description
VariableName.YR Integer Variable Theyear isinput in BCD
VariableName MO Integer Variable The month isinput in BCD
VariableName.DAY | Integer Variable Theday isinput in BCD
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B Operand Settings
The following describes the specifiable content of Operands (S1, S2) in the NEQ instruction.

Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Externa Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['word Specify by words only X
(For example,
[#NTERNAL]L S0000)
Symbol Bit X
Word X
Variable Bit Specify ahit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not X
(including | specified
1/0) Specify integer variable [constant] or X
Specify integer variable B/W
[constant]
Specify integer variable [variable] or X
Specify integer variable B/W
[variable]
Specify integer variable [constant/ X
variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PT/.ET only X
Counter PV/.CV only X
Date YR/ MO/ .DAY 1 O
Structure elements are not specified.
Time HR/ .MIN/ .SEC only X
PID KP/ TR/ .TD/ .PA/ .BA/ .ST only X

Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address] X
F_ X
R_ X
T PT/.ET only X
C_ PV/.CV only X
N_ YR/ .MO/ .DAY 1 @]
Structure elements are not specified.
J HR/ .MIN/ .SEC only X
u_ KP TR/ .TD/ .PA/ .BA/ .ST only X
Constant Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Redl +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Explanation of the NEQ Instruction

The NEQ instruction compares dates. When the NEQ 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 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 coil.

—MAIN START
)

HEG

Start

2 =)
a3 Data 1 |51

CurrentDate |32

o

MAIN END

(1) Compares Data_1 to the current date to determine whether they are equal. If theresult is
S1 = S2, the instruction passes power and the instruction to the right of the NEQ
instruction is executed. In the above chart, the OUT instruction to the right of the NEQ

instruction is executed.
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31.21.2 NGT ()

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
NGT Eh Date 3
(> Level Sensitive) ) Compare

31

=2

B Operand Settings

The following shows the configurable conditions for Operands (S1, S2) in the NGT
instruction.

The actual number of stepsin the NGT instruction 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 +1 = Total humber of steps
in oneinstruction

For example, calculate the number of stepsin the NGT instruction
(For the number of stepsin an operand, refer to the operand settings in the next page.)

MNGT
=
Data 1 |51

CurrentDate |52

{Data 1 =1 step} + {Current date = 1 step} + {1 step} = 3 steps

One last step isincluded in the instruction. Be sure to add that one step.

B Explanation of the NGT Instruction

Date variablesin NGT instructions are structure variables. The following table lists the
internal structures.
Date Variable

Date Variable Variables Settings | Description
VariableName.YR Integer Variable Theyear isinput in BCD.
VariableName.MO Integer Variable The month isinput in BCD.
VariableName.DAY | Integer Variable Theday isinput in BCD.
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B Operand Settings
The following describes the specifiable content of Operands (S1, S2) in the NGT instruction.

Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Externa Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['word Specify by words only X
(For example,
[#INTERNAL]L S0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not X
(including | specified
1/0) Specify integer variable [constant] or X
Specify integer variable B/W
[constant]
Specify integer variable [variable] or X
Specify integer variable B/W
[variable]
Specify integer variable [constant/ X
variable]
.B/W [constant/variable]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer .PT/.ET only X
Counter .PV/.CV only X
Date YR/ .MO/ .DAY 1 O
Structure elements are not specified.
Time .HR/ .MIN/ .SEC only X
PID KP/ TR/ .TD/ .PA/ .BA/ .ST only X

Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address] X
F_ X
R_ X
T .PT/.ET only X
C_ .PV/.CV only X
N_ YR/ .MO/ .DAY 1 @]
Structure elements are not specified.
J .HR/ .MIN/ .SEC only X
u_ KP/.TR/.TD/ .PA/ .BA/ .ST only X
Constant Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Redl +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B 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 coil.

—MAIN START
)

NGT

Start

a3 Data 1 |51

CurrentDate |32

o

MAIN END

(1) Compares Data 1 to the current date to determine whether Data_1 is greater. If the result
isS1 > S2, theinstruction passes power and the instruction to the right of the NGT
instruction is executed. In the above chart, the OUT instruction to the right of the NGT

instruction is executed.
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31.21.3 NLT (<)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
NLT T Date 3
(< Level Sensitive) 4w L Compare

31

=2

B Operand Settings

The following shows the configurable conditions for Operands (S1, S2) in the NLT
instruction.

The actual number of stepsin the NLT instruction 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 +1 = Total humber of steps
in oneinstruction

For example, calculate the number of stepsin the NLT instruction
(For the number of stepsin an operand, refer to the operand settings in the next page.)

MHLT
o
Data 1 |51

CurrentDate |52

{Data_1 =1 step} + {Current date = 1 step} + {1 step} = 3 steps

Onelast step isincluded in the instruction. Be sure to add that one step.

B Explanation of the NLT Instruction

Date variablesin NLT instructions are structure variables. The following table lists the
internal structures.
Date Variable

Date Variable Variables Settings | Description
VariableName.YR Integer Variable Theyear isinput in BCD
VariableName.MO Integer Variable The month isinput in BCD
VariableName. DAY | Integer Variable Theday isinput in BCD

GP-Pro EX Reference Manual 31-465



Compare (Date)

B Operand Settings
The following describes the specifiable content of Operands (S1, S2) inthe NLT instruction.

Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Externa Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['word Specify by words only X
(For example,
[#INTERNAL]L S0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not X
(including | specified
1/0) Specify integer variable [constant] or X
Specify integer variable B/W
[constant]
Specify integer variable [variable] or X
Specify integer variable B/W
[variable]
Specify integer variable [constant/ X
variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PT/.ET only X
Counter PV/.CV only X
Date YR/ MO/ .DAY 1 O
Structure elements are not specified.
Time HR/ .MIN/ .SEC only X
PID KP/ TR/ .TD/ .PA/ .BA/ .ST only X

Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address] X
F_ X
R_ X
T PT/ET only X
C_ PV/.CV only X
N_ YR/ MO/ .DAY 1 @]
Structure elements are not specified.
J HR/ .MIN/ .SEC only X
u_ KP/ TR/ .TD/ .PA/ .BA/ .ST only X
Constant Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Real +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B 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 coil.

—MAIN START
)

HLT
2 <&}

Start

a3 Data 1 |51

CurrentDate |32

o

MAIN END

(1) Compares Data 1 to the current date to determine whether Data_ 1 isless. If theresult is
S1 < S2, the instruction passes power and the instruction to the right of the NLT
instruction is executed. In the above chart, the OUT instruction to the right of the NLT

instruction is executed.
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31.21.4 NGE (>=)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
NGE GE Date 3
(>= Level Senditive) oo Compare

31

=2

B Operand Settings

The following shows the configurable conditions for Operands (S1, S2) in the NGE

instruction.

The actual number of stepsin the NGE 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 S2 +1 = Total humber of steps

in one instruction

For example, calculate the number of stepsin the NGE instruction

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

Data_l

CurrentDate

MNGE
=) =
31

52

{Data 1 =1 step} +{Current date = 1 step} + {1 step} = 3 steps

One last step isincluded in the instruction. Be sure to add that one step.

B Explanation of the NGE Instruction
Date variables in NGE instructions are structure variables. The following table lists the

internal structures.
Date Variable

Date Variable Variables Settings | Description
VariableName.YR Integer Variable Theyear isinput in BCD.
VariableName. MO Integer Variable The month isinput in BCD.
VariableName.DAY | Integer Variable Theday isinput in BCD.
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B Operand Settings
The following describes the specifiable content of Operands (S1, S2) in the NGE instruction.

Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Externa Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['word Specify by words only X
(For example,
[#INTERNAL]L S0000)
Symbol Bit X
Word X
Variable Bit Specify ahit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not X
(including | Specified
1/0) Specify integer variable [constant] or X
Specify integer variable B/W
[constant]
Specify integer variable [variable] or X
Specify integer variable B/W
[variable]
Specify integer variable [constant/ X
variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PT/.ET only X
Counter PV/.CV only X
Date YR/ MO/ .DAY 1 o
Structure elements are not specified.
Time .HR/ .MIN/ .SEC only X
PID KP/ TR/ .TD/ .PA/ .BA/ .ST only X
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address] X
F_ X
R_ X
T PT/ET only X
C_ PV/.CV only X
N_ YR/ MO/ .DAY 1 @]
Structure elements are not specified.
J HR/ .MIN/ .SEC only X
u_ KP TR/ .TD/ .PA/ .BA/ .ST only X
Constant Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Red +2.2250738585072014e-308 to X
+1.7976931348623158e+308

GP-Pro EX Reference Manual

31-471




Compare (Date)

B Explanation of the NGE Instruction

The NGE instruction compares dates. When the NGE instruction is executed, S1 iscompared
to S2. If the result is S1 >= S2, the instruction passes power. The year, month and day
variables 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 coil.

—MAIN START
)

MGE Start

2 (=) O—

a3 Data 1 |51

CurrentDate |32

o

MAIN END

(1) Compares Data_1 to the current date 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
NGE instruction is executed. In the above chart, the OUT instruction to the right of the
NGE instruction is executed.
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31.21.5 NLE (<=)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
NLE e ] Date 3
(<= Leve Sensitive) 4 s L Compare

=1

=2

B Operand Settings

The following shows the configurable conditions for Operands (S1, S2) inthe NLE
instruction.

The actual number of stepsin the NLE 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 S2 +1 = Total humber of steps
in oneinstruction

For example, calculate the number of steps in the NLE instruction
(For the number of stepsin an operand, refer to the operand settings in the next page.)

MHLE
(=1 =
Data 1 |51

CurrentDate |52

{Data 1=1step} +{Current date = 1 step} + {1 step} = 3 steps

One last step isincluded in the instruction. Be sure to add that one step.

B Explanation of the NLE Instruction

Date variablesin NLE instructions are structure variables. The following table lists the
internal structures.
Date Variable

Date Variable Variables Settings | Description
VariableName.YR Integer Variable Theyear isinput in BCD
VariableName MO Integer Variable The month isinput in BCD
VariableName.DAY | Integer Variable Theday isinput in BCD
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B Operand Settings
The following describes the specifiable content of Operands (S1, S2) in the NLE instruction.

Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Externa Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['word Specify by words only X
(For example,
[#NTERNAL]L S0000)
Symbol Bit X
Word X
Variable Bit Specify ahit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not X
(including | specified
1/0) Specify integer variable [constant] or X
Specify integer variable B/W
[constant]
Specify integer variable [variable] or X
Specify integer variable B/W
[variable]
Specify integer variable [constant/ X
variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Resal X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PT/.ET only X
Counter PV/.CV only X
Date YR/ MO/ .DAY 1 o
Structure elements are not specified.
Time HR/ .MIN/ .SEC only X
PID KP/ TR/ .TD/ .PA/ .BA/ .ST only X
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address] X
F_ X
R_ X
T PT/ET only X
C_ PV/.CV only X
N_ YR/ .MO/ .DAY 1 @]
Structure elements are not specified.
J HR/ .MIN/ .SEC only X
U_ KP TR/ .TD/ .PA/ .BA/ .ST only X
Constant | Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Real +2.2250738585072014e-308 to X
+1.7976931348623158e+308

GP-Pro EX Reference Manual

31-475




Compare (Date)

B Explanation of the NLE Instruction

The NLE instruction compares dates. When the NLE instruction is executed, S1 is compared
to S2. If the result is S1 <= S2, the instruction passes power. The year, month and day
variables 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 coil.

—MAIN START
)

HLE
2 K=)

Start

a3 Data 1 |51

CurrentDate |32

o

MAIN END

(1) Compares Data 1 to the current date to determine whether Data 1 islessor equal. If the result
is Sl<= S2, theinstruction passes power and the ingtruction 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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31.21.6 NNE (<>)

Symbols and Features

Ladder Instructi Number of
adderinstruction Ladder Symbol Feature umbero
Name Steps
NNE e Date 3
(<> Level Sengitive) > Compare
=1
52

B Operand Settings

The following shows the configurable conditions for Operands (S1, S2) in the NNE
instruction.

The actual number of stepsin the NNE 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 S2 +1 = Total humber of steps
in oneinstruction

For example, calculate the number of stepsin the NNE instruction
(For the number of stepsin an operand, refer to the operand settings in the next page.)

MHE
W

Data1 |51

CurrentDate |52

{Data 1 =1 step} + {Current date = 1 step} + {1 step} = 3 steps

One last step isincluded in the instruction. Be sure to add that one step.

B Explanation of the NNE Instruction

Date variablesin NNE instructions are structure variables. The following table lists the
internal structures.
Date Variable

Date Variable Variables Settings | Description
VariableName.YR Integer Variable Theyear isinput in BCD
VariableName.MO Integer Variable The month isinput in BCD
VariableName.DAY | Integer Variable Theday isinput in BCD
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B Operand Settings
The following describes the specifiable content of Operands (S1, S2) in the NNE instruction.

Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Externa Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit
Address  ['word Specify by words only
(For example,
[#NTERNAL]L S0000)
Symbol Bit X
Word X
Variable Bit Specify ahit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer Arrays and modifiers are not X
(including | specified
1/0) Specify integer variable [constant] or X
Specify integer variable B/W
[constant]
Specify integer variable [variable] or X
Specify integer variable B/W
[variable]
Specify integer variable [constant/ X
variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PT/.ET only X
Counter PV/.CV only X
Date YR/ MO/ .DAY 1 o
Structure elements are not specified.
Time HR/ .MIN/ .SEC only X
PID KP/ TR/ .TD/ .PA/ .BA/ .ST only X
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address] X
F_ X
R_ X
T PT/ET only X
C_ PV/.CV only X
N_ YR/ .MO/ .DAY 1 @]
Structure elements are not specified.
J HR/ .MIN/ .SEC only X
U_ KP TR/ .TD/ .PA/ .BA/ .ST only X
Constant Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Red +2.2250738585072014e-308 to X
+1.7976931348623158e+308

GP-Pro EX Reference Manual

31-479




Compare (Date)

B Explanation of the NNE Instruction

The NNE instruction compares dates. When the NNE instruction is executed, S1 iscompared
to S2. If the result is S1 <> S2, the instruction passes power. The year, month and day
variables 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 coil.

—MAIN START
)

MHHE Start

2 [$e2} Q_

a3 Data 1 |51

CurrentDate |32

o

MAIN END

(1) Compares Data_1 to the current date to determine whether they are unequal. If the result
isS1 <> S2, theinstruction 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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31.22 Convert (Data)

31.22.1 BCD/BCDP (BCD Convert)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of

Name Steps

BCD o DataConvert |3to7

(BCD Convert - |

Level Sensitive) o1 D1

L | i N f
adder Instruction Ladder Symbol Feature umber o

Name Steps

BCDP DataConvert |3to7

BECDP
(BCD Convert - i
positive transition) a1 D1

B Operand Settings

The following shows the configurabl e conditions for Operands (S1, D1) in the BCD/BCDP

instructions.

The actual number of steps in the BCD/BCDP 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 D1 + 1 = Total number of steps
in oneinstruction

For example, calculate the number of stepsin the BCD/BCDP instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

BCD

Data 1001 |51 01| Resultlndirect]

{Data_1[0] = 2 steps} + { Conversion result [ Specify indirectly] = 3 steps} + {1 step} =6
steps

One last step isincluded in the instruction. Be sure to add that one step.
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B Operand Settings

The following describes the specifiable content of Operands (S1, D1) in the BCD/BCDP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['word Specify by words only 1 0
(For example,
[#INTERNAL]LS0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify ahit X
Format Specify bit array ([constant]) X
;g“ftljgl) Specify bit array ([variable]) X
Possible I nteger Arrays and modifiers are not 1 O
D1=Input | *(Notes1) specified
Not Specify integer variable 2 0
Possible [constant]
Specify integer variable 3 @]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PT/.ET only 2 @)
Counter PV/.CV only 2 O
Date YR/ .MO/ .DAY only 2 @)
Time HR/ .MIN/ .SEC only 2 O
PID KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
*
D(i\l gtﬁo?) M_ X
Possible | I_* (Notes2) O
Q_ @]
D_ Modifiers are not specified @]
D_**** B/W][constant] X
D_**** B/W[address] X
F_ X
R_ X
T PT/ET only 2 @]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ HR/ .MIN/ .SEC only 2 (@)
u_ KP/ TR/ .TD/ .PA/ .BA/ .ST 2 @]
only
Constant Integer 0 to 99999999 1 @)
*(Notes 3) | *(Notes 3)
D1=Not IFoq +1.175494351e-38 to X
Possible +3.4028234666+38
Redl +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Explanation of the BCD/BCDP Instructions

The BCD/BCDP instructions convert values to binary coded decimal. Thevaluein Slis
converted to a binary coded decimal and stored in D1.

BCD and BCDP instructions aways pass power. The maximum value you can convert in
operand S1 is Ox5F5EOFF.

If you try to convert avalue that cannot be converted, the value in D1 becomes undefined.
When using BCD/BCDP 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 an integer variable

EiD Operand S1  Integer constant 10
o Operand D1 Integer variable OUT1

10 131 D1 oUT

When operand D1 is an integer variable and you want to input hexadecimal values in

operand S1.
0x (zero and lower case x) defines values that follow as hexadecimal.
BCD Operand S1  Integer constant OxF
Operand D1 Integer variableOUT2
OF |51 D1| OUT2

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

Specify the array using Data [O] or Data [N] (N indicates 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.

EeD Data 1 Array size=5
Result Array size=5
Data_1 |51 D1 | Result ‘ The operand specification in the left diagram resultsin
an error.
E— Data 1[0] Array size=5
‘ Result [n] Array size=5
Data 1007 |31 01| Rezult[M] Calculations are performed on individual variablesin
the array.
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B System Variables Indicating Execution Results

When the execution result is 0, #L_CalcZero turns on.
When the execution resultsin an error, the error code is stored in #L_CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example

BCD
Converts a constant to binary coded decimal and storesit in the result data.

—MAIN START
)

Start ECD
21—l

D] |51 01| Result

—MAIN END

o

o)

(1) 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 abinary 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
instruction variable remains ON.

Program Example

BCDP
Start ECDP
2 [
D] |51 01| 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
executed 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).
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For example, BCD conversion of S1 (Data A) = "99999999" to D1 (Data B).

Bit Position 31 30 29 28 27 26 2524 232221201918 1716151413121110 9 8 7 6 5 4 3 2 1 0
o422 [oJo[ofo[o[ ol [111[]1[o[[o 1 [1[[t]olo[olo ol 1Tt 1[¢[1 ]

<

Bit Position 31 30 29 28 27 26 25 24 2322 2120 1918 17 16 1514131211109 8 7 6 5 4 3 2 1 0
P28 [1]ofo[1]1]o[o[1]1]o]o]1]1]o]o]1]1]o[o[+][1]o[o]1]1]o]o[1]1]o]o]1]
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31.22.2 BIN/BINP (BIN Convert)

Symbols and Features

Ladder Instructi Numb f
adder instruction Ladder Symbol Feature umbero

Name Steps

BIN S DataConvert |3to7

(BIN Convert - i

Level Sensitive) a1 D1

Ladder Instructi Numb f
adder Instruction Ladder Symbol Feature umber o

Name Steps

BINP Siip DataConvert | 3to7

(BIN Convert - B

positive transition) 51 D1

B 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 calculate the number of steps.

Number of stepsin operand S1 + Number of stepsin operand D1 + 1 = Total number of steps
in oneinstruction

For example, calculate the number of stepsin BIN/BINP instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

BIMN

Data_1[0] (51 01| Result0ndirect]

{Data_1[0] = 2 steps} + { Conversion result [ Specify indirectly] = 3 steps} + {1 step} =6

steps
One last step isincluded in the instruction. Be sure to add that one step.
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B Operand Settings

The following shows the configurable conditions for Operands (S1, D1) in the BIN/BINP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['word Specify by words only 1 0
(For example,
[#INTERNAL]LS0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify ahit X
Format Specify bit array ([constant]) X
;g“ftljgl) Specify bit array ([variable]) X
Possible [ nteger Arrays and modifiers are not 1 O
D1=Input |*(Notes1) specified
Not Specify integer variable 2 0
Possible [constant]
Specify integer variable 3 @]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PT/.ET only 2 @)
Counter PV/.CV only 2 O
Date YR/ .MO/ .DAY only 2 @)
Time HR/ .MIN/ .SEC only 2 O
PID KP/ TR/ .TD/ .PA/ .BA/ .ST 2 O
only
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
*
D(i\l gtﬁo?) M_ X
Possible | 1_* (Notes2) O
Q_ @]
D_ Modifiers are not specified @]
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ X
R_ X
T PT/ET only 2 @]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J HR/ .MIN/ .SEC only 2 (@)
u_ KP/ TR/ .TD/ .PA/ .BA/ .ST 2 @]
only
Constant Integer 0to0 99999999 (BCD value) 1 O
*(Notes 3) | *(Notes 3)
D1=Not  IFog +1.175494351e-38 to X
Possible +3.4028234666+38
Redl +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Explanation of the BIN/BINP Instructions

The BIN/BINP instructions converts BCD valuesto binary. The valuein Sl is converted to
binary and stored in D1.

BIN and BINP instructions always pass power. The maximum value you can convert in
operand S1 is Ox5F5EOFF.

If you try to convert avalue that cannot be converted, the value in D1 becomes undefined.
When using the BIN/BINP 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 an integer variable

BIM Operand S1  Integer constant 10
Operand D1  Integer variable OUT1

10 |31 D1 ouT

When operand D1 is an integer variable and you want to input hexadecimal values in

operand S1.
0x (zero and lower case x) defines values that follow as hexadecimal.
BIM Operand S1  Integer constant OxF
— Operand D1  Integer variableOUT2
OxF |51 D1| QUT2

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

Specify the array using Data[0] or Data[N] (N indicates 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.

Data 1 Array size=5
BIN Result Array size=5
Data 1 |51 o1 | Result The operand specification in the |eft diagram resultsin
an error.
= Data 1[0] Array size=5
Result [n] Array size=5
Data 100 |51 1| Result[M] Calculations are performed on individual variablesin
the array.
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B System Variables Indicating Execution Results

When the execution result is 0, #L_CalcZero turns on.
When the execution resultsin an error, the error code is stored in #L_CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example

BIN
Converts a constant from BCD to binary and stores the converted value in the result data.

—MAIN START
)

Start EIM
21—l

D] 010 |51 01| Result

3 |-MAIN END
o)

(1) 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 always executed as long as the normally open instruction variable
remains ON.

Program Example

BINP
Start EINP
ilIES |
D] |51 01 Resultl

(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
executed 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).
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For exampleBIN conversion of S1 (Data A) = "99999999" BCD to D1 (Data_B).

Bit Position 3130 29 28 27 26 25 24 2322 2120 1918 17 16 151413121110 9 8 7 6 5 4 3 2 1 0
PaaA [1]ofo]1]1]ofo]1]1]ofo[1]1]o[o[+]1]o[o[+]1]o]o[1]1]o]o]1]1]o]o]1]

<

Bit Position 3130 29 28 27 26 25 24 23 222120 1918 17 16 151413121110 9 8 7 6 5 4 3 2 1 0
P#2-8 Jo]ofofofo[1[o]1]1]1]1]1]o[*]o[1]1]1]1]o[o[oofo]1[1 1 1]1]1]]1]
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31.22.3 ENCO/ENCOP (Encode)

Symbols and Features

Ladder Instructi Number of
addernstruction Ladder Symbol Feature umbero

Name Steps

ENCO Data Convert | 3to7

(Encode - . EHCO

Level Sensitive) 51 D

Ladder Instructi Number of
adderinstruction Ladder Symbol Feature umbero

Name Steps

ENCOP Data Convert |3to7

(Encode - _ EhCOP

positive transition) o o

B Operand Settings

The following shows the configurable conditions for Operands (S1, D1) in the ENCO/
ENCOP instructions.

The actual number of stepsin the ENCO/ENCORP 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 D1 + 1 = Total number of steps
in oneinstruction

For example, calculate the number of stepsin ENCO/ENCOP instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

EMCO

Data 100] |51 01| Resulthdirect]

{Data_1[0] = 2 steps} + { Conversion result [ Specify indirectly] = 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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B Operand Settings

The following shows the configurable conditions for Operands (S1, D1) in the ENCO/
ENCORP instructions.

Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['word Specify by words only 1 0
(For example,
[#INTERNAL]LS0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify abit X
Format Specify hit array ([constant]) X
;g“ftljf)l) Specify bit array ([variable]) X
Possible I nteger Arrays and modifiers are not 1 O
D1=Input |* (Notes1) specified
Not Specify integer variable 2 o)
Possible [constant] array
Specify integer variable 3 (0]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variabl€] X
Timer PTL.ET only 2 @]
Counter .PV/.CV only 2 @]
Date YR/ .MO/ .DAY only 2 (@)
Time HR/ .MIN/ .SEC only 2 0]
PID KP/ TR/ .TD/ .PA/ .BA/ .ST 2 o
only
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
*
D(i\l gtﬁo?) M_ X
Possible || (Notes2) O
Q_ 0]
D_ Modifiers are not specified 0]
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ X
R_ X
T PT/LET only 2 (0]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J HR/ .MIN/ .SEC only 2 (0]
u_ KP/ TR/ .TD/ .PA/ .BA/ .ST 2 (@]
only
Constant Integer * (Notes | -2147483648 to 2147483647 1 0]
*(Notes3) |3)
D1=Not IFoa +1.175494351e-38 to X
Possible +3.402823466e+38
Real +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Explanation of the ENCO/ENCOP Instructions

The ENCO/ENCORP instructions encode values. The value in S1 is encoded and saved in D1.
Among the 32 bits of S1, the position of the ON bit is output to D1 asabinary value. When
multiple bits are ON in S1, the uppermost bit position is output. The ENCO/ENCOP
instructions always pass powe.

When using ENCO/ENCOP 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 an integer variable

ENCO ‘ Operand S1  Integer constant 8

Operand D1  Integer variable OUT1

g1 D1 aum

When operand D1 is an integer variable and you want to input hexadecimal values in

operand S1.
When 0x (zero and lower case "x") isinput, the following values become hexadecimal
values.
ENCO Operand S1  Integer constant 0x10
Operand D1 Integer variableOUT2
0x10 |51 D1} OUT2

When Converting Data in a Specified Array (Integer Variable Array)
you can either specify the entire array with operands S1 and D1, or specify the array elements

individualy.
S Data 1 Array size=5
Result Array size=5
Datal |51 01| Result Determinesthe bit status of the entire array.
ENCO Data 1[0] Array size=5
Result [n] Array size=5
B (o] (=L Calculations are performed on individual variables
in the array.
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B System Variables Indicating Execution Results

When the execution result is 0, #L_CalcZero turns on.
When the execution resultsin an error, the error code is stored in #L_CalcErrCode.

(Notes)
When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example

ENCO
Converts a constant and stores the converted value in the result data.

—MAIN START
)

Start ENGO
21l
D] 0x8 |31 01| Result

3 |-MAIN END
o)

(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) is stored in D1. When using anormally open, the ENCO
instruction is always executed as long as the normally open instruction variable remains
ON.

Program Example
ENCOP

Start EMNCOP
2 I
D] 0x8 |31 01| Result

(1) The ENCOP and ENCO instructions have different ways of detecting when to execute. In
the ENCOP 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).
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For example, when 0x00000008 isinput in S1, the output in D1 will be 0x00000003.

3180292627 2626 2423 222120 1918 1716 151413121110 9 8 7 6 5 4 1
Bit Pesition [0 [0 [0 [0 [0 [0 oo ]o]o]o]o]o]o]o]o]o]o]o]o]o]o]o]o]o]o ID [o]1]o]o]

I N\

319029 26 27 26 26 24 23 22 20120 19 16 1716 151413 12 1110 8 8 7 & 10
Bit Pasition [0 [0 [0 [0 [0 [0 [0 00000 o]o]o]o]o]o]ololololo]o]o]o ID ID ID ID [1]1

2210
tf{ojofo
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31.22.4 DECO/DECOP (Decode)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
DECO Data Convert | 3to7
(Decode - DECD

Level Sensitive) 51 D1

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
DECOP Data Convert |3to7
(Decode - DECOP

positive transition) '8 1 o

B 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
operands. 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 oneinstruction

For example, calculate the number of stepsin DECO/DECOP instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

DECO

Data_1[0] |51 01| Result[Indirect]

{Data_1[0] = 2 steps} + { Conversion result [ Specify indirectly] = 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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B Operand Settings

The following shows the configurable conditions for Operands (S1, D1) in the DECO/
DECORP instructions.

Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device  [word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  [\ord Specify by words only 1 0
(For example,
[#INTERNAL]L S0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
;g“ftljgl) Specify bit array ([variable]) X
Possible I nteger Arrays and modifiers are not 1 O
D1=Input | * (Notes1) specified
Not Specify integer variable 2 o)
Possible [constant] array
Specify integer variable 3 0]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PT/.ET only 2 0]
Counter PV/.CV only 2 0]
Date YR/ .MO/ .DAY only 2 (@)
Time HR/ .MIN/ .SEC only 2 0]
PID KP/ TR/ .TD/ .PA/ .BA/ .ST 2 o
only
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
*
D(i\l gtﬁo?) i X
Possible |1 (Notes2) O
Q_ @)
D_ Modifiers are not specified 0]
D_**** B/W][constant] X
D_**** B/W[address]| X
F_ X
R_ X
T PT/LET only 2 (0]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ HR/ .MIN/ .SEC only 2 (@)
u_ KP/ TR/ .TD/ .PA/ .BA/ .ST 2 @)
only
Constant Integer *(Notes | 0to 131071 (Specified array) 1 @]
*(Notes 3) | 3)
D1=Not IFoq +1.175494351e-38 to X
Possible +3.4028234666+38
Real +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Explanation of the DECO/DECOP Instructions

The DECO/DECORP instructions decode values. The valuein Sl is decoded and saved in D1.
Thesinglebit position in 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
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 an integer variable

DECO ‘ Operand S1  Integer constant 8

Operand D1 Integer variable OUT1

g5 o1 oum

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

When 0x (zero and lower case "x") isinput, the following values become hexadecimal
values.

Operand D1 Integer variableOUT2

DECO Operand S1  Integer constant 0x10
0x10 |51 D1|OUT2

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

you can either specify the entire array with operands S1 and D1, or specify the array elements
individually.

DECO Data 1 Array s?ze =5
Result Array size=5
Data 1 |51 D1| Result ‘ Determinesthe bit status of the entire array.
Data 1[0] Array size=5
DECO | Result [n] Array size=5
Data 1[0] |51 D1 | Result[N] Calculations are performed on individual variablesin

the array.
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B System Variables Indicating Execution Results

When the execution result is 0, #L_CalcZero turns on.
When the execution resultsin an error, the error code is stored in #L_CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example

DECO
Converts a constant and stores the converted value in the result data.

—MAIN START
)

Start DECOD
21tk
D] Ox8 |51 0] Result

3 |-MAIN END
o)

(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 DECOPR
D] Ox8 |51 0] Result

(1) The DECOP and DECO instructions have different ways of detecting when to execute. In
the DECOP 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).
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For example When 3 isinput in S1, the output D1 becomes 8.

3130 23 28 27 2R 2h 2423 22 11 M1 11T IE IR 14131211108 8 7 4 3 2 110
it Position IuIuluIuInIuInIuIuIuIUIuIuluIulnIulnIuInlulululnlulululululuhIl|

1 <

13023 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13 12 1110 9 8 2110
Bit Position ||]||]|U|I]|U||]|U|U|U|U|U|U||]||]||]||J||]|U|D|U|D|U|U|U|U|U|U|U|1|U|U|u|
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31.22.5 RAD/RADP (Convert to Radians)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
RAD DataConvert |3to7
(Convert to Radians - . RAD

Level Sensitive) 51 D

(Convert to Radians -
positive transition)

Ladder Instructi Numb f
adder Instruction Ladder Symbol Feature umbero
Name Steps
RADP Data Convert |3to7

RADF

)

B Operand Settings

The following shows the configurable conditions for Operands (S1 and D1) in the RAD/

RADP instructions.

The actual number of stepsin the RAD/RADP 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 D1 + 1 = Total number of steps

in one instruction

For example, calculate the number of stepsin RAD/RADP instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

Data_100]

51

RAD

|

Result[M]

{Data_1[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.
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B Operand Settings

The following shows the configurable conditions for Operands (S1 and D1) in the RAD/

RADP instructions.

Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device  [word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit
Address  [\ord Specify by words only
(For example,
[#INTERNAL]L S0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify hit array ([constant]) X
Specify bit array ([variable]) X
Integer (not Arrays and modifiers are not X
including I/0O) | specified
Specify integer variable X
[constant]
Specify integer variable X
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl€e]
Float Float Variable 1 (0]
Specify float variable [constant] | 2 O
Specify float variable [variable] |3 0]
Real Real Variable 1 o
Specify real variable [constant] | 2 @]
Specify real 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
PID KP . TR/.TD/ .PA/ .BA/ .ST only X
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address] X
F_ 1 @)
R_ 1 @)
T PT/LET 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 only X
Constant I nteger -2147483648 to 2147483647 X
*(Notes 1) ['Float +1.175494351e-38 to 1 o)
D1 = Not *(Notes 1) +3.402823466e+38
Possible Real +2.2250738585072014e-308t0 | 2 O
*(Notes 1) +1.7976931348623158e+308
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B Explanation of the RAD/RADP Instructions

RAD and RADP instructions are radian conversion instructions that convert degreesto
radians. When the RAD instruction is executed and passes power, the number of degreesis
input in S1, and the converted number of radiansis stored in D1. Pi is approximately
3.1415926535897 (real number). RAD and RADP instructions always pass powe.

When using RAD/RADP 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 are interpreted as float
values.

RAD Operand S1  Float constant 0.11
Operand D1  Float variable OUT1

011 |51 01| QUTI

When operand D1 is a real variable
When Or (zero and lower case"'r") isinput, the following values are interpreted asreal values.

RAD ‘ Operand S1 ~ Real constant 0.11

T s 51| e Operand D1  Real variable OUT2

When calculating data in a specified array

Specify the array using Data[0] or Data[N] (N indicates an integer varigble).

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

Data 1 Array size=5

RED ‘ Result Array size=5
The operand specification in the left diagram results

Data 1 |51 [1| Result in an error.

D Data 1[0] Array size=5

—_— Result [N] Array size=5
Data_1[0] |51 1| Result[M] ‘ Calculations are performed on individual variablesin

the array.
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B System Variables Indicating Execution Results

When the execution result is 0, #L_CalcZero turns on.
When the execution resultsin an error, the error code is stored in #L_CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example
RAD

—MAIN START
)

Start RaD
21—l

a3 Data_f |51 01| Result

3 |-MAIN END
)

(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 a normally open, the RAD instruction is aways executed as long as the
normally open instruction variable remains ON.

Program Example

RADP
Start RADF
e |
a3 Data_f |51 o Resultl

(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 a normally open instruction. Even if the normally open
instruction variable remains ON, the RADP instruction is executed only once (for 1 scan).
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31.22.6 DEG/DEGP (Convert to Degrees)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
DEG = Data Convert | 3to7
(Convert to Degrees - .

Level Sensitive) 1 D1

Ladder Instruction Number of
Ladder Symbol Feature
Name Steps
DEGP Data Convert |3to7
DEGP
(Convert to Degrees - |
positive transition) 1 D1

B Operand Settings

The following shows the configurabl e conditions for Operands (S1, D1) in the DEG/DEGP

instructions.

The actual number of steps in the DEG/DEGP 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 D1 + 1 = Total number of steps

in one instruction

For example, calculate the number of stepsin DEG/DEGP instructions
(For the number of stepsin an operand, refer to the operand settingsin the next page.)

Data_1[0]

5

DEG

1 D1

Rezult[N]

{Data_1[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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B Operand Settings

The following shows the configurable conditions for Operands (S1, D1) in the DEG/DEGP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit
Address  ['word Specify by words only
(For example,
[#INTERNAL]L S0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer (not Arrays and modifiers are not X
including I/O) | specified
Specify integer variable X
[constant]
Specify integer variable X
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variable]
Float Float Variable 1 @]
Specify float variable [constant] | 2 O
Specify float variable [variable] |3 @]
Resal Real Variable 1 @)
Specify real variable [constant] | 2 @]
Specify real 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
PID KPP .TR/.TD/ .PA/ .BA/ .ST only X
Continued

GP-Pro EX Reference Manual

31-511




Convert (Data)

Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address] X
F_ 1 @)
R_ 1 @)
T PT/LET 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 only X
Constant I nteger -2147483648 to 2147483647 X
*(Notes1) [Float +1.175494351e-38 to 1 o)
D1 = Not *(Notes 1) +3.402823466e+38
Possible Real +2.2250738585072014e-308t0 | 2 @)
*(Notes 1) +1.7976931348623158e+308
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B Explanation of the DEG and DEGP Instructions

The DEG/DEGP ingtructions convert va ues to degrees. The unit of angular measure, radian, is
converted to degrees and stored in D1.

Pi is approximately 3.1415926535897 (real number). DEG and 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 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 are interpreted as float
values.

DEG Operand S1  Float constant 0.11
Operand D1  Float variable OUT1

ofo11 51 D1 ouTt

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

DEG ‘ Operand S1 ~ Real constant 0.11

Operand D1  Real variable OUT2

0011 |51 o1| ouT2

When calculating data in a specified array

Specify the array using Data[0] or Data[N] (N indicates 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.

Data 1 Array size=5
DEG Result Array size=5
‘ The operand specification in the left diagram results
Data 1 |51 01| Result .
inan error.

=

DEG Data 1[0] Array size=5

—_— o Result [N] Array size=5

Dats 100] ST D1f Result[M] ‘ Calculations are performed on individual variablesin
the array.
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B System Variables Indicating Execution Results

When the execution result is 0, #L_CalcZero turns on.
When the execution resultsin an error, the error code is stored in #L_CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example
DEG

—MAIN START
)

Start DEG
21—l

a3 Data_f |51 01| Result

3 |-MAIN END
o)

(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 isstored in D1.
When using a normally open, the DEG instruction is aways executed as long as the
normally open instruction variable remains ON.

Program Example
DEGP

Start DEGP |
2 I
) Data_f |51 o Resultl

(1) The DEGP and DEG instructions have different ways of detecting when to execute. In the
DEGP instruction, only the upward transition is detected and the DEGP is executed even
when using anormally 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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31.22.7 SCL/SCLP (Scale Convert)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
SCL = el DataConvert | 7to 11
(Scale Convert - |

Level Sensitive) a1 J‘

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
SCLP = o DataConvert | 7to 11
(Scale Convert - |

positive transition) o1 o1 ]>

B Operand Settings

The following shows the configurable conditions for Operands (S1, D1) in the SCL/SCLP

instructions.

The actual number of steps in the SCL/SCLP instruction depends on the specified operands.

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

For example, convert the number of steps in the SCL/SCLP instructions
(For the number of stepsin an operand, refer to the operand settingsin the next page.)

Diata 1000

SCL

51 D1 | Result[N]

{Data_1[0] = 2 steps} + {Conversion result [N] = 3 steps} + {5 steps} = 10 steps

The last five steps are included in the instruction. Be sure to add those five steps.
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B Operand Settings

The following shows the configurable conditions for Operands (S1, D1) in the SCL/SCLP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 0
Address (For example, [PLC1]D0000)
Internal Bit X
Address  [word Specify by words only 1 o)
(For example,
[#/NTERNAL]L S0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
*
D(i\"_’tlf 1u)t Specify bit array ([variable]) X
Not P Integer Arrays and modifiers are not 1 @]
Possble |~ (Notesl) | specified
Specify integer variable 2 @]
[constant]
Specify integer variable 3 @]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float Float Variable 1 @)
Specify float variable [constant] | 2 O
Specify float variable [variable] |3 @]
Real Real Variable 1 O
Specify real variable [constant] | 2 0]
Specify real variable [variable] |3 @)
Timer PT/.ET only 2 O
Counter PV/.CV only 2 O
Date YR/ .MO/ .DAY only 2 @)
Time HR/ .MIN/ .SEC only 2 6]
PID KP . TR/.TD/ .PA/ BA/ .STonly |2 O
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X

Address X_ X

Format Y X

*

o x

Possible |_*(Notes2) O
Q_ @]
D_ Modifiers are not specified @]

D_**** B/W [constant] X
D_**** B/W [address] X

F_ 1 @]
R_ 1 (@]
T PT/ET only 2 0]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @)
J HR/ .MIN/ .SEC only 2 (@)
u_ KP . TR/.TD/ .PA/ BA/ .STonly |2 @]

Constant Integer -2147483648 to 2147483647 1 @)

*(Notes 3) ['Float +1.175494351e-38 to 1 o)

D1= +3.402823466e+38

Constant  IReq +2.2250738585072014e-308 t0 | 2 0

Not +1.7976931348623158e+308

Possible
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B Explanation of the SCL/ SCLP Instructions

The SCL/SCLP ingtructions convert valuesto scales. Thevauein Sl is converted according to
the upper and lower limits and the converted valueis 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.

Operand S1  Float constant 0.11

0L
‘ Operand D1  Float variable OUT1
0foa1 |51 01| ouTt

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

S0L Operand S1  Real constant 0.11
:'"— Operand D1  Real variable OUT2
0ol =1 01| ouT2

When calculating data in a specified array

Specify the array using Data[O] or Data[N] (N indicates 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.

Data 1 Array size=5
Result Array size=5
soL ‘ The operand specification in the left diagram results
Datal |S1 01| Result in an error.

Data 1[0] Array size=5
56L Result [N] Array size=5
Result[N] Calculations are performed on individual variables
inthe array.

Data_1[0] |31 ull
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B System Variables Indicating Execution Results

When the execution result is 0, #L_CalcZero turns on.
When the execution resultsin an error, the error code is stored in #L_CalcErrCode.

(Notes)
When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

B Upper and Lower Limits for Input and Output

Double-click the SCL instruction to display the following dialog box. In the dialog box,
specify the settings for the maximum and minimum input values and for output A and output

B.
& 501
Input M ax Value Calculated Y alue &
[4035 = e ] (=
Input Min Y alue Calculated Yalue B
o Ha - o ==

Olutput

Input

Range must use constants, integers, floats, or reals. Scaled Max. cannot equal Scaled
Min.

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
Arrays 5
O Data[0] x Data[N]

(Note 2) When using real or float variablesin operands S1 or D1, and using constants to
define the minimum/maximum input and output valuesin A and B, use "0r" and
"Of" to denote real and float values.
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Input Value

Input Range - Min

When Output Value A > Output Value B When Output Value A < Output Value B
A B
= WhenA<B -~
WhenA>B - Input Range - Max L
,," Output o Output
o Value Input Value 7 Value
Input Range - Max - .

Input Range - Min SR

B A

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 a decimal.

In the SCL instruction settings in the dialog box, set maximum input value = 0r4095,
minimum input value = 0r0, A = 0r20, and B =0r4.

—MAIN START
)

Start SCL

21—l

a3 Data_f |51 [ | Start

o

|-MAIN END

a2y

(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
normally open instruction variable remains ON.

Program Example

SCLP
Start SCLP
Y Wy
a3 Data_f |51 01| Result

(1) The SCLP and SCL instructions differ by when they run. In the SCLP instructions, even
when using a normally open instruction, only the positive transition is detected and the
SCLP instruction is executed. Therefore, the SCLP instruction is executed only for one
scan, even when the normally open instruction bit remains ON.
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31.23 Convert Type

31.23.1 12F/I2FP (Integer to Float Convert)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of

Name Steps

I12F o Type Convert |3to7

(Integer to Float _

Conversion - 1 D1

Level Sensitive)

Ladder Instructi Number of
adderinstruction Ladder Symbol Feature umbero

Name Steps

12FP D Type Convert |3to7

(Integer to Float _

Conversion - 1 D1

positive transition)

B Operand Settings

The following shows the configurable conditions for Operands (S1, D1) in the 12F/I2FP
instructions.

The actual number of stepsin the | 2F/12FP 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 D1 + 1 = Total number of steps
in oneinstruction

For example, calculate the number of stepsin the |2F/I2FP instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

2F

Data 1001 |51 0| Result[M]

{Data_1[0] = 2 steps} + { Conversion result [N] = 3 steps} + {1 steps} = 6 steps

Onelast step isincluded in the instruction. Be sure to add that one step.
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B Operand Settings

The following describes the specifiable content of Operand (S1) in the 12F/12FP instructions.

Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Externa Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address Word Specify by words only 1 0
(For example,
[#INTERNAL]L S0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify ahit X
Format Specify bit array ([constant]) X
*(Notes 1) —— .
fy bit abl X
including 1/0 Specify bit array ([variable])
Integer Arrays and modifiers are not 1 O
* (Notes1) | specified
Specify integer variable 2 O
[constant]
Specify integer variable 3 @]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float Arrays and modifiers are not X
specified
Specify float variable [constant] X
Specify float variable [variable] X
Redl Arrays and modifiers are not X
specified
Specify real variable [constant] X
Specify real variable [variabl€] X
Timer PT/ET only 2 @)
Counter .PV/.CV only 2 O
Date YR/ MO/ .DAY only 2 @]
Time HR/ .MIN/ .SEC only 2 @]
PID KP . TR/.TD/ .PA/ BA/ .STonly |2 0]
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I @]
Q_ O
D_ Modifiers are not specified @]
D_**** B/W [constant] X
D_**** B/W [address] X
F_ X
R_ X
T PT/ET only 2 @)
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ HR/ .MIN/ .SEC only 2 @]
U_ KP TR/ .TD/ .PA/ BA/ .STonly |2 @]
Constant Integer -2147483648 to 2147483647 1 O
Float +1.175494351e-38 to X
+3.402823466e+38
Real +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Operand Settings

The following describes the specifiable content of Operand (D1) in the 12F/12FP instructions.

Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit
Address  ['word Specify by words only
(For example,
[#INTERNAL]LS0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer (not Arrays and modifiers are not X
including I/0) | specified
Specify integer variable X
[constant]
Specify integer variable X
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float Float Variable 1 @)
Specify float variable [constant] | 2 @]
Specify float variable [variable] |3 O
Real X
Specify real variable [constant] X
Specify real variable [variable] X
Timer PT/LET 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 only X
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address] X
F_ 1 O
R_ X
T PT/LET 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 only X
Constant Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Redl +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Explanation of the I2F/I2FP Instructions

The I12F/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
conversion output in D1. You can specify only an integer variable for input in S1 and a float
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

12F ‘ Operand S1  Integer constant 10

Operand D1  Float variable OUT1

10 |31 o1 QU

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.

I2F Operand S1  Integer constant OxFF

] — Operand D1  Float variable OUT2
O<FF |51 D1|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.

Data 1 Integer array size=5
TF Result Float array size=5
‘ The operand specification in the left diagram results
Datal |51 01| Re=sult in an error.
= Data 1[0] Integer array size=5
Result [N] Foat array size=5
Data_100] |1 01| Result[N] ‘ The operand specification in the left diagram

operates normally.
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B System Variables Indicating Execution Results

When the execution result is 0, #L_CalcZero turns on.
When the execution resultsin an error, the error code is stored in #L_CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example
I2F

—MAIN START
)

Start 2F
21l
a3 Data_f |51 01| Result

3 |-MAIN END
o)

(1) When the positive transition instruction turns ON, the I12F instruction will be executed.
When the | 2F instruction is executed, the result of the 12F conversion of Data A is stored
inD1.

When using a normally open instruction, the | 2F instruction is always executed as long as
the normally open instruction variable remains ON.

Program Example

I12FP
Start 2FP
2 I
) : Data_f |51 01| Result

(1) The I2FP and 12F instructions have different ways of detecting when to execute. In the
|2FP instruction, only the upward transition is detected and the |2FP instruction is
executed 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).

GP-Pro EX Reference Manual 31-527



Convert Type

31.23.2 12R/12RP (Integer to Real Convert)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of

Name Steps

2R 5 Type Convert | 3to7

(Integer to Redl _

Conversion - 1 D1

Level Sensitive)

Ladder Instructi Numb f
adderinstruction Ladder Symbol Feature umbero

Name Steps

I2RP D Type Convert | 3to7

(Integer to Real _

Conversion - 1 D1

positive transition)

B Operand Settings

The following shows the configurabl e conditions of Operands (S1, D1) in the 12R/I2RP
instructions.

The actual number of stepsin the 12R/I2RP 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 D1 + 1 = Total number of steps
in oneinstruction

For example, calculate the number of stepsin the I12R/I2RP instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

IR

Data_1[0] |51 01| Result[M]

{Data_1[0] = 2 steps} + {Conversion result [N] = 3 steps} + { 1 steps} = 6 steps

One last step isincluded in the instruction. Be sure to add that one step.
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B Operand Settings

The following describes the specifiable content of Operand (S1) in the I2R/12RP instructions.

Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Externa Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address Word Specify by words only 1 0
(For example,
[#INTERNAL]LS0000)
Symbol Bit X
Word 1 0]
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
*(Notes 1) = -
fy bit abl X
including 1/0 Specify bit array ([variable])
Integer Arrays and modifiers are not 1 @)
* (Notes1) | specified
Specify integer variable 2 0]
[constant]
Specify integer variable 3 0]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variable]
Float Arrays and modifiers are not X
specified
Specify float variable [constant] X
Specify float variable [variable] X
Red Arrays and modifiers are not X
specified
Specify real variable [constant] X
Specify real variable [variable] X
Timer PT/ET only 2 (0]
Counter PV/.CV only 2 O
Date YR/ .MO/ .DAY only 2 @)
Time HR/ .MIN/ .SEC only 2 (0]
PID KP . TR/.TD/ .PA/ BA/ .STonly |2 0]
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I O
Q_ O
D_ Modifiers are not specified 0]
D_**** B/W [constant] X
D_**** B/W [address] X
F_ X
R_ X
T PT/LET only 2 (@]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ HR/ .MIN/ .SEC only 2 @)
U_ KP . TR/.TD/ .PA/ BA/ STonly |2 @]
Constant Integer -2147483648 to 2147483647 1 @]
Float +1.175494351e-38 to X
+3.402823466e+38
Resal +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Operand Settings

The following describes the specifiable content of Operand (D1) in the I12R/I2RP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit
Address  'word Specify by words only
(For example,
[#/NTERNAL]L S0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer (not Arrays and modifiers are not X
including I/O) | specified
Specify integer variable X
[constant]
Specify integer variable X
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real Real Variable 1 O
Specify real variable [constant] | 2 0]
Specify real 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
PID KP . TR/.TD/ .PA/ .BA/ .ST only X
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address] X
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
uU_ KP/.TR/.TD/ .PA/ .BA/ .ST only X
Constant I nteger -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Redl +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Explanation of the I2R/I2RP Instructions

The I12R/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
conversion output in D1. You can specify only an integer variable for input in S1 and aredl
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

125 Operand S1  Integer constant 10
Operand D1  Read variable OUT1

10 |31 D1 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.

Operand D1  Real variable OUT2

2R ‘ Operand S1  Integer constant OxFF

O<FF |51 D1|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.

Data 1 Integer array size=5

TR Result Real array size=5

‘ The operand specification in the left diagram results
Data 1 |51 01| Result in an error.

Data 1[0] Integer array size=5

ER Result [N] Real array size=5

Data 1001 |51 01| Result[N] The operand specification in theleft diagram operates

normally.
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B System Variables Indicating Execution Results

When the execution result is 0, #L_CalcZero turns on.
When the execution resultsin an error, the error code is stored in #L_CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example
I2R

—MAIN START
)

Start 2R
21l
a3 Data_f |51 01| Result

—MAIN END

o

o

(1) When the positive transition instruction turns ON, the I2R instruction will be executed.
When the I2R instruction is executed, the result of the 2R conversion of Data A is stored
inD1.

When using anormally open instruction, the I2R instruction is always executed aslong as
the normally open instruction variable remains ON.

Program Example

I2RP
Start 2RP
2 I
a3 : Data_f |51 01| Result

(1) TheI2RP and I 2R instructions have different ways of detecting when to execute. In the
I2RP instruction, only the upward transition is detected and the I2RP instruction is
executed even when using a normally open instruction. Even if the normally open
instruction variable remains ON, the |2RP instruction is executed only once (for 1 scan).
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31.23.3 F2I/F2IP (Float to Integer Conversion)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps

F2I =0 Type Convert | 3to7
(Float to Integer .

Conversion - 1 D1

Level Sensitive)

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
F2IP =i Type Convert | 3to7
(Float to Integer |

Conversion - 1 D1

positive transition)

B 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 calcul ate the number of steps.

Number of stepsin operand S1 + Number of stepsin operand D1 + 1 = Total number of steps
in oneinstruction

For example, calculate the number of stepsin the F2I/F2IP instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

F2I

Data 1[0] |51 D1| Result[M]

{Data_1[0] = 2 steps} + {Conversion result [N] = 3 steps} + { 1 steps} = 6 steps

One last step isincluded in the instruction. Be sure to add that one step.
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B Operand Settings

The following describes the specifiable content of Operand (S1) in the F2I/F2IP instructions.

Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit
Address  ['word Specify by words only
(For example,
[#INTERNAL]LS0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer (not Arrays and modifiers are not X
including I/0O) | specified
Specify integer variable X
[constant]
Specify integer variable X
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float Float Variable 1 @)
Specify float variable [constant] | 2 (0]
Specify float variable [variable] |3 o
Real X
Specify real variable [constant] X
Specify real 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
PID KP/ .TR/.TD/ .PA/ .BA/ .ST only X
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address] X
F_ 1 O
R_ X
T PT/LET 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 only X
Constant Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to 1 O
13.402823466e+38
Real +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Operand Settings

The following describes the specifiable content of Operand (D1) in the F2I/F2IP instructions.

Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Externa Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  [\word Specify by words only 1 0
(For example,
[#INTERNAL]L S0000)
Symbol Bit X
Word 1 @]
Variable Bit Specify ahit X
Format Specify bit array ([constant]) X
O(l'::gf L) Specify bit array ([variable]) X
only Integer Arra_y_s and modifiers are not 1 O
* (Notes 1) specified
Specify integer variable 2 O
[constant]
Specify integer variable 3 @]
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float Arrays and modifiers are not X
specified
Specify float variable [constant] X
Specify float variable [variable] X
Red Arrays and modifiers are not X
specified
Specify real variable [constant] X
Specify real variable [variabl€] X
Timer PT/ET only 2 @)
Counter PV/.CV only 2 O
Date YR/ .MO/ .DAY only 2 0]
Time HR/ .MIN/ .SEC only 2 @]
PID KP . TR/.TD/ .PA/ BA/ .STonly |2 0]
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| X
Q_ @)
D_ Modifiers are not specified @]
D_**** B/W [constant] X
D_**** B/W [address] X
F_ X
R_ X
T PT/ET only 2 @)
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ HR/ .MIN/ .SEC only 2 @)
U_ KP/ . TR/ .TD/ .PA/ BA/.STonly |2 O
Constant I nteger -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Redl +2.2250738585072014e-308 to X
+1.7976931348623158e+308

GP-Pro EX Reference Manual

31-539




Convert Type

B Explanation of the R2I/R2IP Instructions
The F2I/F2IP instructions convert float variables to integer variables. Specify the float
variable or constant in S1 that you want to convert, and specify integer variable for the
conversion 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

F2l ‘ Operand S1  Float constant 0f0.11

Operand D1  Integer variable OUT1
011 |51 D1|OUT

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.

Data 1 Float array size=5
FaI Result Integer array size=5
The operand specification in the left diagram results
Data1 |51 01| Result in an error.
ol Data 1[0] Float array size=5
_ Result [N] Integer array size=5
Data 1[0] |51 01 Result[N] The operand specification in the left diagram

operates normally.
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B System Variables Indicating Execution Results
#L._CalcZero System variable that turns ON when the result is .

#L_CadcCarry System variable that turns ON when the result overflows.
#L_CalcErrCodeSystem variable that stores the error code when an operation error occurs.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example
F2I

—MAIN START
)

Start F21
21—l

a3 Data_f |51 01| Result

3 |-MAIN END
o

(1) When the positive transition instruction turns ON, the F2I instruction will be executed.
When the F2I instruction is executed, the result of the F2I conversion of Data A is stored
inD1.

When using normally open instruction, the F2I instruction is always executed as long as
the normally open instruction variable remains ON.

Program Example

F21P
Start FZIF
Y My
a3 Data_f |51 01| Result

(1) 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
executed even when using a normally 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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31.23.4 F2R/F2RP (Float to Real Convert)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps

F2R = Type Convert | 3to7
(Float to Real Conversion/ .

Level Sensitive) 1 D1

Ladder Instruction Number of
Ladder Symbol Feature

Name Steps

F2RP = Type Convert | 3to7

(Float to Real Conversion/ .

positive transition) 1 D1

B Operand Settings

The following shows the configurabl e 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 calculate the number of steps.
Number of stepsin operand S1 + Number of stepsin operand D1 + 1 = Total number of steps

in one instruction

For example, calculate the number of stepsin the F2R/F2RP instructions
(For the number of stepsin an operand, refer to the operand settingsin the next page.)

Data_100]

51

F2R

b

Result[M]

{Data_1[0] = 2 steps} + { Conversion result [N] = 3 steps} + {1 steps} = 6 steps

One last step isincluded in the instruction. Be sure to add that one step.
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B Operand Settings

The following describes the specifiable content of Operand (S1) in the F2R/F2RP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit
Address  'word Specify by words only
(For example,
[#/NTERNAL]L S0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer (not Arrays and modifiers are not X
including I/O) | specified
Specify integer variable X
[constant]
Specify integer variable X
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float Float Variable 1 @)
Specify float variable [constant] | 2 O
Specify float variable [variable] |3 @]
Real X
Specify real variable [constant] X
Specify real variable [variabl€] 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 only X
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address] X
F_ 1 O
R_ X
T PT/ET only X
C_ PV/.CV only X
N_ YR/ .MO/ .DAY only X
J_ HR/ .MIN/ .SEC only X
uU_ KP/.TR/.TD/ .PA/ .BA/ .ST only X
Constant I nteger -2147483648 to 2147483647 X
Float +1.175494351e-38 to 1 @)
+3.402823466e+38
Redl +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Operand Settings

The following describes the specifiable content of Operand (D1) in the F2R/F2RP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit
Address  ['word Specify by words only
(For example,
[#INTERNAL]L S0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
format Specify bit array ([constant]) X
O(l';;ffoi)ly Specify bt aray ([variable] X
Integer Arrays and modifiers are not X
* (Notes 1) specified
Specify integer variable X
[constant]
Specify integer variable X
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variable]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real Real Variable 1 O
Specify real variable [constant] | 2 (0]
Specify real 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
PID KP/ TR/ .TD/ .PA/ .BA/ .ST only X
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address] X
F_ X
R_ 1 @)
T PT/LET 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 only X
Constant I nteger -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Real +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Explanation of the F2R/F2RP Instructions
The F2R/F2RPinstructions 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 typesin a calculation
or comparison.
Refer to the following for specifying a constant.

When operand Sl is a float constant

FoR ‘ Operand SI  Float constant 070.11

Operand D1  Integer variable OUT1

0fo11 |51 01| QU

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.

Data 1 Float array size=5
F2R Result Integer array size=5
The operand specification in the left diagram results
Data_1 |31 01| Result .
in an error.

Data 1[0] Float array size=5

FeR Result [N] Integer array size=5
Data 1[0 |51 1| ResultiN] The operand specification in the |eft diagram

operates normally.
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B System Variables Indicating Execution Results

When the execution result is 0, #L_CalcZero turns on.
When the execution resultsin an error, the error code is stored in #L_CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example
F2R

—MAIN START
)

Start F2R
21—l

a3 Data_f |51 01| Result

3 |-MAIN END
o

(1) When the positive transition instruction turns ON, the F2R instruction will be executed.
When the F2R instruction is executed, the result of the F2R conversion of Data A is
stored in D1.

When using a normally open instruction, the F2R instruction is always executed as long
as the normally open instruction variable remains ON.

Program Example
F2RP

Start F2RP |
2 I
a3 Data_f |51 o Resultl

(1) 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
executed 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).

GP-Pro EX Reference Manual 31-548



Convert Type

31.23.5 R2I/R2IP (Real to Integer Convert)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps

R2I Rl Type Convert | 3to7
(Real to Integer |

Conversion - 1 DJ

Level Sensitive)

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
R2IP Rl Type Convert | 3to7
(Real to Integer |

Conversion - 1 J

positive transition)

B Operand Settings

The following shows the configurabl e conditions for Operands (S1, D1) in the R2I/R2IP
instructions.

The actual number of steps in the R21/R2IP 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 = Total number of steps
in oneinstruction

For example, calculate the number of stepsin the R2I/R2IP instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

R21

Data_1[0] |51 01| Result[N]

{Data_1[0] = 2 steps} + {Conversion result [N] = 3 steps} + {1 steps} = 6 steps

Onelast step isincluded in the instruction. Be sure to add that one step.
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B Operand Settings

The following describes the specifiable content of Operand (S1) in the R2I/R2IP instructions.

Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit X
Address  ['word Specify by words only X
(For example,
[#INTERNAL]LS0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer (not Arrays and modifiers are not X
including I/0) | specified
Specify integer variable X
[constant]
Specify integer variable X
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Redl Real Variable 1 O
Specify real variable [constant] | 2 O
Specify real variable [variable] |3 O
Timer PT/LET 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 only X
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address] X
F_ X
R_ 1 O
T PT/LET 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 only X
Constant Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Redl +2.2250738585072014e-308t0 |1 @)
+1.7976931348623158e+308
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B Operand Settings

The following describes the specifiable content of Operand (D1) in the R2I/R2IP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 o)
Address (For example, [PLC1]D0000)
Internal Bit X
Address  'word Specify by words only 1 o)
(For example,
[#/NTERNAL]L S0000)
Symbol Bit X
Word 1 0]
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
O(L\:gf L) Specify bit array ([variable]) X
only Integer Arra_y*_s and modifiers are not 1 O
* (Notes 1) specified
Specify integer variable 2 O
[constant]
Specify integer variable 3 O
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variable]
Float Arrays and modifiers are not X
specified
Specify float variable [constant] X
Specify float variable [variabl €] X
Redl Arrays and modifiers are not X
specified
Specify real variable [constant] X
Specify real variable [variable] X
Timer PT/.ET only 2 @]
Counter PV/.CV only 2 0]
Date YR/ MO/ .DAY only 2 0]
Time HR/ .MIN/ .SEC only 2 (@]
PID KP/.TR/.TD/ .PA/ BA/.STonly |2 O
Continued

GP-Pro EX Reference Manual

31-552




Convert Type

Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| X
Q_ @)
D_ Modifiers are not specified 0]
D_**** B/W [constant] X
D_**** B/W [address] X
F_ X
R_ X
T PT/LET only 2 (@]
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ HR/ .MIN/ .SEC only 2 O
U_ KP/ TR/ .TD/ .PA/ BA/ .STonly |2 @)
Constant I nteger -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Redl +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Explanation of the R2I/R2IP Instructions
The R2I/R2IP instructions convert real variables to integer variables. Specify the real
variable or constant in S1 that you want to convert, and specify integer variable for the
conversion 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

Rl ‘ Operand S1 ~ Real constant 0r0.11

Operand D1  Integer variable OUT1

0r01 |31 ol oum

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.

Data 1 Readl array size=5
RZT Result Integer array size=5
‘ The operand specification in the left diagram results
Datal |51 01| Result in an error.

Data 1[0] Real array size=5
Ral Result [N] Integer array size=5

Data 1001 |51 01| Result[N] The operand specification in the left diagram
operates normally.
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B System Variables Indicating Execution Results

When the execution result is 0, #L_CalcZero turns on.
When the execution resultsin an error, the error code is stored in #L_CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example
R2I

—MAIN START
)

Start_Conversion R21
2 {1}
a3 Data_f |51 01| Result

3 |-MAIN END
o

(1) When the positive transition instruction turns ON, the R2I instruction will be executed.
When the R2I instruction is executed, the result of the R2I conversion of Data A is stored
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 R2IP
2 I
a3 Data_f |51 01| Result

(1) The R2IP and R2I instructions have different ways of detecting when to execute. In the
R2IP instruction, only the upward transition is detected and the R2IP instruction is
executed 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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31.23.6 R2F/R2FP (Real to Float Convert)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of

Name Steps

R2F e Type Convert | 3to7

(Real to Float Conversion _

) . 51 )|

Level Sensitive)

Ladder Instructi Numb f
adderinstruction Ladder Symbol Feature umbero

Name Steps

R2FP T Type Convert | 3to7

(Real to Float Conversion .

T . 51 D1

positive transition)

B Operand Settings

The following shows the configurabl e conditions for Operands (S1, D1) in the R2F/R2FP
instructions.

The actual number of steps in the R2F/R2FP 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 = Total number of steps
in oneinstruction

For example, calculate the number of stepsin the R2F/R2FP instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

R2F

Data_1[0] |51 01| Result[M]

{Data_1[0] = 2 steps} + {Conversion result [N] = 3 steps} + { 1 steps} = 6 steps

One last step isincluded in the instruction. Be sure to add that one step.
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B Operand Settings

The following describes the specifiable content of Operand (S1) in the R2F/R2FP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit
Address  ['word Specify by words only
(For example,
[#INTERNAL]L S0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer (not Arrays and modifiers are not X
including I/0) | specified
Specify integer variable X
[constant]
Specify integer variable X
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Resal Real Variable 1 O
Specify real variable [constant] | 2 0]
Specify real variable [variable] |3 0]
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 only X
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address] X
F_ X
R_ 1 O
T PT/LET 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 only X
Constant I nteger -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Real +2.2250738585072014e-308t0 |1 @)
+1.7976931348623158e+308
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B Operand Settings

The following describes the specifiable content of Operand (D1) in the R2F/R2FP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit
Address  ['word Specify by words only
(For example,
[#INTERNAL]L S0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
format Specify bit array ([constant]) X
O(l';;ffoi)ly Specify bt aray ([variable] X
Integer Arrays and modifiers are not X
* (Notes 1) specified
Specify integer variable X
[constant]
Specify integer variable X
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variable]
Float Float Variable 1 0]
Specify float variable [constant] | 2 0]
Specify float variable [variable] | 3 @]
Resal X
Specify real variable [constant] X
Specify real 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
PID KP/ TR/ .TD/ .PA/ .BA/ .ST only X
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address] X
F_ 1 @)
R_ X
T PT/LET 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 only X
Constant I nteger -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Real +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B 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
output 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

calculation or comparison.

Refer to the following for specifying a constant.

When operand S1 is a real constant

F2F ‘
o011 |31 01| aum

Operand S1  Real constant 0r0.11
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.

R2F
Data 1 |51 01| Result ‘
R2F ‘
Data 1001 |51 01| Result[M]

Data 1 Readl array size= 5

Result Float array size=5

The operand specification in the left diagram results
inan error.

Data 1[0] Real array size= 5

Result [N] Foat array size=5

The operand specification in theleft diagram operates
normally.
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B System Variables Indicating Execution Results

When the execution result is 0, #L_CalcZero turns on.
When the execution resultsin an error, the error code is stored in #L_CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example
R2F

—MAIN START
)

Start R2F
21l
a3 Data_f |51 01| Result

3 |-MAIN END
)

(1) When the positive transition instruction turns ON, the R2F instruction will be executed.
When the R2F instruction is executed, the result of the R2F conversion of Data A is
stored in D1.

When using a normally open instruction, the R2F instruction is always executed as long
as the normally open instruction variable remains ON.

Program Example
R2FP

Start R2FF |
2 I
a3 Data_f |51 o Resultl

(1) 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
executed 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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31.23.7 H2S/H2SP (Time to Seconds)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
H2S TR Type Convert |3to5
(Time to Seconds |

Conversion - 1 D1

Level Sensitive)

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
H2SP T Type Convert |3to5
(Time to Seconds i

Conversion - 1 D1

positive transition)

B Operand Settings

The following shows the configurable conditions for Operands (S1, D1) in the H2S/H2SP
instructions.

The actual number of stepsin the H2S/H2SP 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 = Total number of steps
in oneinstruction

For example, calculate the number of stepsin the H2S/H2SP instructions
(For the number of stepsin an operand, refer to the operand settings in the next page.)

Hzs

CurrentTime |51 01| 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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B Operand Settings
The following describes the specifiable content of Operand (S1) in the H2S/H2SP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device  [word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit
Address  ['word Specify by words only
(For example,
[#INTERNAL]L S0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer (not Arrays and modifiers are not X
including I/0O) | specified
Specify integer variable X
[constant]
Specify integer variable X
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variable]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Resal X
Specify real variable [constant] X
Specify real 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
PID KP TR/ .TD/ .PA/ .BA/ .ST only X
Continued

GP-Pro EX Reference Manual

31-564




Convert Type

Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address] X
F_ X
R_ X
T PT/LET only X
C_ PV/.CV only X
N_ YR/ .MO/ .DAY only X
J Other than .HR/ .MIN / .SEC 1 @]
U_ KP/ TR/ .TD/ .PA/ .BA/ .ST only X
Constant I nteger -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Rea +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Operand Settings

The following describes the specifiable content of Operand (D1) in the H2S/H2SP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 0
Address (For example, [PLC1]D0000)
Internal Bit X
Address Word Specify by words only 1 o)
(For example,
[#/NTERNAL]L S0000)
Symbol Bit X
Word 1 0]
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
*(Notes 1) —— .
ecify bit arr variable X
Output only Specity ay (_[ 1)
Integer* Arrays and modifiers are not 1 O
(Notes 1) specified
Specify integer variable 2 @]
[constant]
Specify integer variable 3 O
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float Arrays and modifiers are not X
specified
Specify float variable [constant] X
Specify float variable [variabl€e] X
Rea Arrays and modifiers are not X
specified
Specify real variable [constant] X
Specify real variable [variable] X
Timer PTLET only 2 @]
Counter PV/ .CV only 2 0]
Date YR/ .MO/ .DAY only 2 O
Time HR/ .MIN/ .SEC only 2 O
PID KP/ . TR/.TD/ .PA/ BA/ STonly |2 @)
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I X
Q_ @)
D_ Modifiers are not specified @]
D_**** B/W [constant] X
D_**** B/W [address] X
F_ X
R_ X
T PT/ET only 2 0o
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ HR/ .MIN/ .SEC only 2 @]
u_ KP . TR/.TD/ .PA/ BA/ .STonly |2 @]
Constant Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Real +2.2250738585072014e-308 to X
+1.7976931348623158e+308

B 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
conversion output in D1. You can specify only atime variable for 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.

14:00 will be converted to 50400 seconds.
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B System Variables Indicating Execution Results

When the execution result is 0, #L_CalcZero turns on.
When the execution resultsin an error, the error code is stored in #L_CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example
H2S

—MAIN START
)

Start H25
21—l

a3 Data_f |51 01| Result

3 |-MAIN END
o)

(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.

Program Example

H2SP
Start FZEP
ilIES |
a3 Data_f |51 o Resultl

(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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31.23.8 S2H/S2HP (Seconds to Time)

Symbols and Features

Ladder Instruction Ladder Symbol Feature Number of
Name Steps

S2H =F Type Convert |3to5
(Secondsto Time |

Conversion - 1 D1

Level Sensitive)

Ladder Instruction Ladder Symbol Feature Number of
Name Steps
S2HP S Type Convert |3to5
(Secondsto Time |

Conversion - 1 D1

positive transition)

B Operand Settings

The following shows the configurabl e conditions for Operands (S1, D1) in the S2H/S2HP
instructions.

The actual number of stepsin the S2H/S2HP 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 D1 + 1 = Total number of steps
in oneinstruction

For example, 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

Totall0] |51 01| 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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B Operand Settings

The following describes the specifiable content of Operand (S1) in the S2H/S2HP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only 1 0
Address (For example, [PLC1]D0000)
Internal Bit X
Address Word Specify by words only 1 o)
(For example,
[#/NTERNAL]L S0000)
Symbol Bit X
Word 1 0]
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
*(Notes 1) —— .
ecify bit arr variable X
Output only Specity ay (_[ 1)
Integer Arrays and modifiers are not 1 O
* (Notes1) | Specified
Specify integer variable 2 @]
[constant]
Specify integer variable 3 O
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float Arrays and modifiers are not X
specified
Specify float variable [constant] X
Specify float variable [variabl€e] X
Rea Arrays and modifiers are not X
specified
Specify real variable [constant] X
Specify real variable [variable] X
Timer PTLET only 2 @]
Counter PV/ .CV only 2 0]
Date YR/ .MO/ .DAY only 2 O
Time HR/ .MIN/ .SEC only 2 O
PID KP/.TR/.TD/ .PA/ BA/.STonly |2 O
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I X
Q_ @)
D_ Modifiers are not specified @]
D_**** B/W [constant] X
D_**** B/W [address] X
F_ X
R_ X
T PT/ET only 2 @)
C_ PV/.CV only 2 @]
N_ YR/ .MO/ .DAY only 2 @]
J_ HR/ .MIN/ .SEC only 2 @]
u_ KP TR/ .TD/ .PA/ BA/ .STonly |2 @]
Constant Integer -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Real +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Operand Settings

The following describes the specifiable content of Operand (D1) in the S2H/S2HP

instructions.
Number of Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Word Specify by words only X
Address (For example, [PLC1]D0000)
Internal Bit
Address  ['word Specify by words only
(For example,
[#/NTERNAL]L S0000)
Symbol Bit X
Word X
Variable Bit Specify abit X
Format Specify bit array ([constant]) X
Specify bit array ([variable]) X
Integer (not Arrays and modifiers are not X
including I/0) | specified
Specify integer variable X
[constant]
Specify integer variable X
[variable]
Specify integer variable X
[constant/variable]
.B/W [constant/variabl €]
Float X
Specify float variable [constant] X
Specify float variable [variable] X
Real X
Specify real variable [constant] X
Specify real variable [variabl€] 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
PID KP TR/ .TD/ .PA/ .BA/ .ST only X
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
| X
Q_ X
D_ Modifiers are not specified X
D_**** B/W [constant] X
D_**** B/W [address] X
F_ X
R_ X
T PT/LET only X
C_ PV/.CV only X
N_ YR/ .MO/ .DAY only X
J Other than .HR/ .MIN / .SEC 1 @)
U_ KP/.TR/.TD/ .PA/ .BA/ .ST only X
Constant I nteger -2147483648 to 2147483647 X
Float +1.175494351e-38 to X
+3.402823466e+38
Redl +2.2250738585072014e-308 to X
+1.7976931348623158e+308

B Explanation of the S2H/S2HP Instructions

The S2H/S2HP instructions convert integer variables to secondsin time variables. Specify
the integer variable in S1 that you want to convert, and specify time variable for the
conversion output in D1. You can specify only an integer variable for 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.
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B System Variables Indicating Execution Results

When the execution result is 0, #L_CalcZero turns on.
When the execution resultsin an error, the error code is stored in #L_CalcErrCode.

(Notes)

When checking the result using system variables, make sure the check takes place after the
instruction has been executed.

When checking the state after multiple instructions have been executed, system variables will
store the result only of the last processed instruction.

Program Example
S2H

—MAIN START
)

Start 52H

2|1l

D] Data A |31 O | result

3 |-MAIN END
)

(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

Start S2HP
2 I
a3 Data_f |51 01| Start

(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
executed 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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31.24 |/O Driver Instructions

31.24.1 SDOR, SDOW, DGMT, DGSL (CANopen Driver)

Symbols and Features

Ladd Numb f
adaer . Ladder Symbol Feature umbero
Instruction Name Steps
SDOR — Defined Node 9to 21
A manw B Reads object
51 b1 dictionary
52
53
Ladd Numb f
adder . Ladder Symbol Feature umbero
Instruction Name Steps
SDOW — Defined Node 9to 21
1 e |- Writes to object
s1 iy dictionary
52
53
Ladd Numb f
adaer . Ladder Symbol Feature umbero
Instruction Name Steps
DGMT Reads Master state |5t09
DGMT
4 AN (-
oy
o2
Ladd Numb f
adaer , Ladder Symbol Feature umbero
Instruction Name Steps
DGSL — Reads Slave state 5t09
4 EaWl |-
51 o1
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B Operand Settings

The following describes the specifiable content of Operands (S1 to S10 and D1 to D5).

The number of stepsin I/O Driver instructions depends on the specification method and the
number of operands used. The following describes how to calculate the number of steps.

3+ Number of stepsin operand S1 + ... + Number of stepsin operand S10 + Number of steps
in operand D1 + ... + Number of stepsin operand D5 = Total number of stepsin one
instruction

NOTE  For more information regarding each operand, please refer to the following.
F7r30.7.4 Using I/O Driver Instructions” (page 30-158)

For example, converting the number of stepsin SDOR, SDOW, DGMT and DGSL
(For the number of stepsin an operand, refer to the operand settings on the next page.)

SDOR

S0OR

[Can]
Ohject (|51 01| ErrorCaode

Subldx |52

MadelD |53

3 Steps + { Object = 1 Step} + {Subldx = 1 Step} + {NodelD = 1 Step} +{Length=1
Step} + {Offset = 1 Step} + { ErrorCode = 1 Step} = 9 Steps

SDOW

S 00w

[Can] |————
Ohject |51 o1l ErrorCode

Subldx |52

ModelD (|53

3 Steps + {Object = 1 Step} + { Subldx = 1 Step} + {NodelD =1 Step} + {Length=1
Step} + {Offset = 1 Step} + {ErrorCode = 1 Step} = 9 Steps

DGMT
DGMT
—| [GAN]
01| Status
02| Ewent

3 Steps + { Status = 1 Step} + { Event = 1 Step} =5 Steps
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DGSL

DEsL

[CaM]
ModelD (|51 )]

Diagnostics

3 Steps + {NodelD = 1 Step} + {Diagnostics = 1 Step} =5 Steps

Thefirst three steps are the number of stepsrequired by all 1/O Driver Instructions. Be sureto
add these three steps for 1/0 Driver Instructions.

B Operand Settings
The following describes the specifiable content of Operands (S1 to S10 and D1 to D5).

Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
External Bit X
Device Integer X
Address
Internal Bit X
Address Integer X
Symbol Bit X
I nteger X
Variable Bit X
Format Integer Arrays and modifiers are not 1 0
*(Notes1) |+ (Notes1) | specified
Sx=Inputand Specify integer variable 2 @]
output not [constant]
aDIIonv:/r?;IUI Spec;ify integer variable 3 @]
and output [variable]
not allowed Specify integer variable B/W X
variable
[Specify i]nteger variable B/W
[constant]
Float X
Real X
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 X
only
Continued
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Number of | Possible: O
Name Type Condition Steps in the | Not
Operand Possible: X
Address X_ X
Format Y X
M_ X
I X
Q_ X
D_ Modifiers are not specified 1 @]
D_**** B/W [constant] X
D_**** B/W [address] X
F_ X
R_ X
T PT/ET only X
C_ PV/.CV only X
N_ YR/ .MO/ .DAY only X
Address J HR/ .MIN/ .SEC only X
Format u_ KP/ TR/ .TD/ .PA/ .BA/ .ST X
only
Constant Integer —2147483648 to 2147483647 X
Float +1.17549435138 e-38 to X
+3.402823466e+38
Red +2.2250738585072014e-308 to X
+1.7976931348623158e+308
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B Explanation of SDOR, SDOW, DGMT and DGSL Instructions

From the I/O Driver, the SDOR instruction runs the SDO command (read) defined in the
source operand. After the 1/0O Driver completes the SDO command, execution results are
set to the destination operand.

From the 1/0O Driver, the SDOW instruction runs the SDO command (write) defined in the
source operand. After the 1/O Driver completes the SDO command, execution results are
set to the destination operand.

From the I/O Driver, the DGMT instruction reads the master diagnostic results. The I/O
Driver then sets the read results to the destination operand.

From the I/O Driver, the DGSL instruction reads the slave diagnostic results defined in
the source operand. The I/O Driver then sets the read results to the destination operand.

I nstructions execute when they receive power. The instruction passes power for one scan
after the instruction completes execution.

 For more information regarding SDOR, SDOW, DGMT, and DGSL

instructions (CANopen driver), refer to the following.
& 307 Controlling External 1/0 with CANopen" (page 30-149)

B Settings Guide

An error occurs if these instructions are not set up with the CANopen driver, or when
operands are set up with invalid data types.

You can use up to 15 I/O Driver instructions, which includes other 1/O Drivers.

These instructions can be used in the MAIN and SUB programs only. They cannot be
used in INIT.

Instructions executed only at startup, such as MOV P, cannot be supported. To execute
instructions only at startup, use PT instructions.
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31.24.2 PLSX (STD driver)

Symbols and Features

Ladder . Ladder Symbol Feature Number of
Instruction Name Steps
PLSX Change Pulse Output | 5to 11
PLSH Paramet
4 wHy b ameter
0

B Operand Settings

Double-click the PLSX instruction to display the following dialog box. In the following
dialog box, specify each of the settings.

« For details on the special 1/0 of the LT, refer to the following.
& "30.5 Controlling External 1/0 in LT" (page 30-25)

CH
-
Output Pulses
[0 |
Output Frequency
] -| Hz
D11 Instruction Status
| |
IInput Fange: CH1 to CH4
100 ms
—
Qg (0] I Cancel
Setting Operand | Description Setting Range
Specify the channel number to which the
CH S1 pulse output for which the parameter isto | CH1 - CH4
be changed is assigned.
* Numeric Vaue
Specify the number (times) of the pulse 0to
Output Pulse < output for which the parameter is to be 2147483647
Count changed. The value specified hereis  Variable
storedin#L_PLS* NUM. Integer
variable only
Continued
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Setting Operand | Description Setting Range
Specify the output frequency (Hz) for * Numeric Value
- ) 10 to 65000
Output which the parameter isto be changed. The .
S3 - : . * Variable
frequency value specified hereis stored in Inteqer
#._PLS* LHZ. €9
variable only
D1:
Instruction Specify theinteger variablefor storing the | Integer variable
) D1 . : i
Execution status of instruction execution. only
Status

B Explanation of the PLSX Instruction

Instruction Execution Status

Parameter change 0: Not
|— completed/1: Completed
R [31 [30 [29 [28 [27 [26 [25 [24 [23 [22 [21 [20 [19 [18 [17 [16

W (15 (14 |13 |12 |11 (10 |9 |8 (7 |6 |5 |4 3 [2 |1 |0
T

| |

LParameter 0: No error/1: Error LParameter change

. ) 0: Not requested/1: Requested
Instruction execution 0: Normal/1: Error

Instruction 0: Disabled/1:Enabled

Instruction 0: Not in operation/1:In operation

* You can check the error status with the system variable #._ExIOSpParmErr
(specia 1/0O parameter error).

57"30.5.2 Mapping I/0O (Common) 4 Special I/O parameter error
(#L_ExIOSpParmErr)" (page 30-38)

Enabling condition
» Whiletheinstruction isin operation and when the parameter has been changed.
» If no error has occurred (refer to the following notes).

Disabling condition

*  Whiletheinstruction isin operation and when the parameter has been changed, the
parameter change completion flag turns off.
*When disabled, the operand D1 is cleared to O.

Notes

» While executing the instruction, it is checked that whether the parameter is being
changed. If it is being changed, an error occurs and no process will be performed.

* When there is something wrong with the parameter change, it will become an error.

» When the operand D1 cannot be recognized in the instruction, it will become an error.

* When executing the instruction using the pulse (for example, PT instruction), you need to
turn the instruction OFF and then turn it ON to execute it again.

* When theinstruction is executed, it will be in operation.

» If theinstruction isin operation, the instruction will be executed continuously regardless
of the enabling/disabling condition.
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31.24.3 PLSXY (STD driver)

Symbols and Features

Ladder . Ladder Symbol Feature Number of
Instruction Name Steps
PLSY S Change 7tol7
I whp L Accelerat! on/
01 Deceleration Pulse
Output Parameter

B Operand Settings

Double-click the PLSY instruction to display the following dialog box. In the following
dialog box, specify each of the settings.

* For details on the special 1/0 of the LT, refer to the following.
F" 30,5 Controlling External 1/0 in LT" (page 30-25)

,;g"'_‘: Change Acceleration/Deceleration PLS Parameter

CH

-
Output Pulses

J0 =
Output Frequency

I‘ID j Hz
Acceleration/D eceleration Time

|D =l oms
Initial Dutput Frequency

I‘ID j Hz
D1: Instruction Status

IInput Fange: CH1 to CH4

Acceleration/D eceleration Time

Output Frequency

Initial Dutput Frequency
Qg (0] I Cancel
Setting Operand | Description Setting Range
Specify the channel number to which the
CH S1 pulse output for which the parameter isto | CH1 - CH4
be changed is assigned.
Continued

GP-Pro EX Reference Manual

31-582




I/O Driver Instructions

Setting Operand | Description Setting Range
* Numeric Vaue
Specify the number (times) of the pulse Oto
Output Pulse < output for which the parameter isto be 2147483647
Count changed. The value specified hereis * Variable
storedin#L_PLS* NUM. Integer
variable only
Specify the output frequency (Hz) for * Numeric Value
. ) 10 to 65000
Output which the parameter isto be changed. The :
S3 . ) . * Variable
frequency value specified hereis stored in Inteqer
#._PLS* LHZ. €9
variable only
Acceleration/ Specify the accel eration/decel eration time ’ y;gn:ég%\s/al ue
. (ms) for which the parameter isto be :
Deceleration |$4 o . e Variable
_ changed. The value specified hereis Inteqer
time stored in#L_PLS* ACC. €g
variable only
Specify theinitial output frequency (Hz) * Numeric Value
. ‘ . 10 to 65000
Initial Output for which the parameter isto be changed. :
S5 o . . * Variable
Frequency The value specified hereis stored in Inteqer
#._PLS* SHZ. €9
variable only
D1:
Instruction D1 Specify theinteger variablefor storing the | Integer variable
Execution status of instruction execution. only
Status

B Explanation of the PLSY Instruction

Instruction Execution Status

Parameter change 0: Not

30 |29

28 |27 |26

25 [24 [23 [22 |21 19 17 [16

15

12 |11 |10

9 8 (7 |6 5 |4 3 |2 |1 |0

!
LParameter 0: No error/1: Error

Instruction execution 0: Normal/1: Error

Instruction 0: Disabled/1:Enabled

Instruction 0: Not in operation/1:In operation

|— completed/1: Completed

|
LParameter change
0: Not requested/1: Requested

(specia 1/0O parameter error).

§7"30.5.2 Mapping I/0O (Common) 4 Special I/O parameter error
(#L_ExIOSpParmErr)" (page 30-38)

* You can check the error status with the system variable #L._ExIOSpParmErr
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Enabling condition
» Whiletheinstruction isin operation and when the parameter has been changed.
» |f no error has occurred (refer to the following notes).

Disabling condition

*  Whiletheinstruction isin operation and when the parameter has been changed, the
parameter change completion flag turns off.
*When disabled, the operand D1 is cleared to O.

Notes

* You cannot change the parameter while outputting the accel eration/decel eration pulse. An
error occurs if you execute the instruction while outputting the accel eration/decel eration
pulse.

» While executing the instruction, it is checked that whether the parameter is being
changed. If it is being changed, an error occurs and no process will be performed.

* When there is something wrong with the parameter change, it will become an error.

» When the operand D1 cannot be recognized in the instruction, it will become an error.

» When executing the instruction using the pulse (for example, PT instruction), you need to
turn the instruction OFF and then turn it ON to execute it again.

* When theinstruction is executed, it will be in operation.

» |f theinstruction isin operation, the instruction will be executed continuously regardless
of the enabling/disabling condition.
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31.24.4 PLSG (STD driver)

Symbols and Features

Ladder . Ladder Symbol Feature Number of
Instruction Name Steps
PLSG Read Pulse Output | 8t020
PLSG Paramet
4 wHy b ameter
M

B Operand Settings

Double-click the PLSG instruction to display the following dialog box. In the following
dialog box, specify each of the settings.

& "30.5 Controlling External 1/0 in LT" (page 30-25)

« For details on the special 1/0 of the LT, refer to the following.

,;g"'_‘: Read PLS Parameter [ |

CH

|cH1 =l
FLS Output Mode

[1 |
D1: Instruction Status

| [~ |
Output Pulses

| El
Output Frequency

I j Hz
Acceleration/D eceleration Time

| = ms
Initial Dutput Frequency

I j Hz

Constant: 1 [FLS] 3 [Accelerator/Decelerator PLS)
ariable: Integer Yariable Type only

oK@ | Cancel |
Setting Operand | Description Setting Range
Specify the channel number to which the
CH S1 pulse output for which the parameter isto | CH1 - CH4
be read is assigned.
Continued
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#L_PLS* SHZ isstored in the variable
specified here.

Setting Operand | Description Setting Range
» Constant
1(PLS) or
Specify the output pulse mode (normal or |  3(acceleration/
Pulse < acceleration/deceleration). The value deceleration
OutputMode specified hereis stored in the control part | PLS)
of #L_ExIOSPCitrl.  Variable
Integer
variable only
D1:
Instruction Specify theinteger variablefor storing the | Integer variable
. D1 . . i
Execution status of instruction execution. only
Status
Specify the variable for storing the
number (times) of pulse output for which .
Sultpmc ¢ D2 the parameter isto be changed. The value Ior:]tleger variable
ulse Coun of #L_PLS* NUM is stored in the y
variable specified here.
Specify the variable for storing the pulse
output frequency (Hz) for which the .
fOUtDUt D3 parameter is to be changed. The value of er:tleger variable
requency #._PLS* LHZ isstored in the variable y
specified here.
Acceleration Specify the variable for storing the
/ acceleration/decel eration time (ms) for Inteqer variable
Decelerati D4 which the parameter isto be changed. The onleg
eceleration value of #L_PLS* ACC is stored in the y
time variable specified here.
Specify the variable for storing theinitial
o pulse output frequency (Hz) for which the .
Initial Output D5 parameter is to be changed. The value of Integer variable
Frequency only
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B Explanation of the PLSG Instruction
Instruction Execution Status

Parameter read
0: Not completed
7 |16

1: Completed

31 (30 |29 |28 |27 (26 |25 |24 (23 (22 |21 |20 (19 (18 |1

15 (14 |13 |12 |11 |10 |9 |8 |7 6 |5 |4 (3 2 |1 |0
T

!
LParameter 0: No error/1: Error Parameter read
0: Not requested

1: Requested

Instruction execution 0: Normal/1: Error
Instruction 0: Disabled/1:Enabled

Instruction 0: Not in operation/1:In operation

* You can check the error status with the system variable #._ExIOSpParmErr

(specia 1/0O parameter error).

& "305.2 Mapping I/0O (Common) 4 Special I/O parameter error
(#L_ExIOSpParmErr)" (page 30-38)

Enabling condition

While the instruction is in operation and the parameter read has been completed
If no error has occurred (refer to the following notes).

Disabling condition

While the instruction is in operation and when it has been confirmed that the parameter
read completion flag is cleared.

(Parameter read request is canceled and the parameter read completion flag is cleared.)
*When disabled, the operand D1 is cleared to O.

Notes

While executing the instruction, it is checked that whether the parameter is being read. If
it is being read, an error occurs and no process will be performed.

When the operand D1 cannot be recognized in the instruction, it will become an error.
When executing the instruction using the pulse (for example, PT instruction), you need to
turn the instruction OFF and then turn it ON to execute it again.

When the pulse output mode is Normal, the data read in the operands D2 (output pulse
count) and D3(output frequency) are set. The data of the operand D4 (accel eration/
deceleration time) and D5 (initial output frequency) will not be updated.

When the pulse output mode is Accel eration/Decel eration, the data read in the operands
D2 to D5 are set.

When the instruction is executed, it will be in operation.

If the instruction isin operation, the instruction will be executed continuously regardless
of the enabling/disabling condition.
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31.245 PLS (STD driver)

Symbols and Features

Ladder . Ladder Symbol Feature Number of
Instruction Name Steps
PLS B Start Pulse Output 4108
4] WCH |
0

B Operand Settings

Double-click the PL S instruction to display the following dialog box. In the following dialog

box, specify each of the settings.

« For details on the special 1/0 of the LT, refer to the following.
& "30.5 Controlling External 1/0 in LT" (page 30-25)

CH
-
Pulze Output Mode
[ [
D11 Instruction Status
| [~
Input Range: CH1 to CH4
Qg (0] I Cancel
Setting Operand | Description Setting Range
Specify the channel number to which the
pulse output for which the parameter is to
CH S1 be changed is assigned. CH1-CH4
The pulse output for the channel number
specified here is started.
» Constant
1(PLS)or3
Specify the output pulse mode (normal or | (acceleration/
Pulse < acceleration/deceleration). The value deceleration
OutputMode specified hereis stored in the control part | PLS)
of #L_ExIOSPCtrl.  Variable
Integer
variable only
Continued
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Setting Operand | Description Setting Range
D1:
Instruction D1 Specify theinteger variable for storing the | Integer variable
Execution status of instruction execution. only
Status

B Explanation of the PLS Instruction

Instruction Execution Status
Enable Pulse Number Output State
0:Not completed/1:Completed

Emergency stop request 0: Not Acceleration/Deceleration pulse
requestedi1: Requested setting state O: Disable, 1: Enable

l_ Pulse output state

R [31 130 [29 |28 |27 |26 |25 22 |23 |22 |21 20 19 |18 17 |16 | & OFF/L:ON
W (15 |14 [13 |12 [121 [10 |9 [8 [7 |6 |5 |4 3 |2 [+ o
| | | |
LParameter 0: No error/1: Error LPuIse output control

. ) 0: Stop/1: Start
Instruction execution 0: Normal/1: Error

Instruction 0: Disabled/1:Enabled Acceleration/Deceleration

. . . . ulse settin
Instruction 0: Not in operation/1:In operation 8: Disable/lg Enable

* You can check the error status with the system variable #L._ExIOSpParmErr
(specia 1/0 parameter error).

& +30.5.2 Mapping I/O (Common) 4 Special I/O parameter error
(#L_ExIOSpParmErr)" (page 30-38)

Enabling condition

*  Whiletheinstruction isin operation and when it is confirmed that the pulse output is
being executed

» Whilethe instruction is in operation, when emergency stop request is detected and the
instruction is stopped

 If no error has occurred (refer to the following notes).

Disabling condition
*  When set pulse count output completion is confirmed

(Pulse output is stopped and the set pulse count output completion flag is cleared)
*  When emergency stop request is executed and the stop is confirmed

*When disabled, the operand D1 is cleared to O.

Notes

» While executing theinstruction, it is checked that whether the pulseisbeing output. If itis
being output, an error occurs and no process will be performed.

» For acceleration/decel eration pulseg, it is confirmed that the accel eration/decel eration table
creation is being requested (request and completion bits are not 0) and that thereisan
acceleration/deceleration table. An error occurs when the accel eration/decel eration table
is being created or there is no accel eration/decel eration table.

» When the operand D1 cannot be recognized in the instruction, it will become an error.

GP-Pro EX Reference Manual 31-589



I/O Driver Instructions

» When executing the instruction using the pulse (for example, PT instruction), you need to
turn the instruction OFF and then turn it ON to execute it again.

* When theinstruction is executed, it will be in operation.

» If theinstruction isin operation, the instruction will be executed continuously regardliess
of the enabling/disabling condition.
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31.24.6 PLSQ (STD driver)

Symbols and Features

Ladder . Ladder Symbol Feature Number of
Instruction Name Steps
PLSQ P50 Stop Pulse Output 3to5
4 cHY L
M

B Operand Settings

Double-click the PLSQ instruction to display the following dialog box. In the following
dialog box, specify each of the settings.

* For details on the special 1/0 of the LT, refer to the following.
F" 30,5 Controlling External 1/0 in LT" (page 30-25)

.;_}‘_‘: Stop Pulse Output [ =]

CH

D1: Instruction Status

| il

oK@ | Cancel |

Setting Operand | Description Setting Range

Specify the channel number to which the
pulse output for which the parameter isto
be changed is assigned.

CH Sl The pulse output for the channel number | CH1 - CH4
specified here is stopped. (Event
occurrence notification to PLSinstruction

only)
D1: Specify theinteger variablefor storing the
Ins.truction status of instruction execution. Integer variable
e | Dl As the variable to be specified here, be onleg
Stat sure to use the same variable as that for y
atus

PLS D1: Instruction Execution Status.
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B Explanation of the PLSQ Instruction
Instruction Execution Status

Emergency stop request 0: Not requested/1: Requested

R |31 |30 |29 (28 (27 |26 |25 |24 |23 (22 |21 |20 |19 |18 |17 |16

W (15 (14 |13 |12 |11 (10 |9 |8 (7 6 |5 |4 3 [2 |1 |0

* You can check the error status with the system variable #L._ExIOSpParmErr
(specia 1/0 parameter error).

& "30.5.2 Mapping I/0O (Common) 4 Special I/O parameter error
(#L_ExIOSpParmErr)" (page 30-38)

Enabling condition
*  When the Power Flow isON

Disabling condition
*  When the Power Flow is OFF

Notes
» Only the emergency stop request is natified to the PLSinstruction. The stop control of the
pulse output is performed with the PL S instruction.

GP-Pro EX Reference Manual 31-592



I/O Driver Instructions

31.24.7 PWMX (STD driver)

Symbols and Features

Ladder . Ladder Symbol Feature Number of

Instruction Name Steps

PWMX Change PWM 5t011
PR

1 emn Output Parameters

o

B Operand Settings

Double-click the PWM X instruction to display the following dialog box. In the following
dialog box, specify each of the settings.

« For details on the special 1/0 of the LT, refer to the following.
& "30.5 Controlling External 1/0 in LT" (page 30-25)

CH
=
Output Frequency
I‘ID i [T
OM Duty ¥ alue
50 -| =
D11 Instruction Status
| - |
IInput Fange: CH1 to CH4
50%
K—>!
Qg (0] I Cancel
Setting Operand | Description Setting Range
Specify the channel number to which the
CH S1 PWM output for which the parameter isto | CH1 - CH4

be changed is assigned.

Specify the output frequency (Hz) for * Numeric Value

Output which the parameter isto be changed. The 10 t_o 65000
S2 e : .  Variable
frequency value specified hereis stored in Inteqer
#_ PWM* WHZ. €9
variable only
Continued
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Setting Operand | Description Setting Range
Specify the PWM ON duty value (%) for |+ Numeric Value
which the parameter is to be changed. 0to 100
The value specified hereis stored in » Variable
ON duty 3 #._PWM*_DTY. Integer
value For details on the valid range of the ON variable only

duty value, refer to the following.

5~ "30.5.9 PWM Output 4 ON duty value
effective range" (page 30-91)

D1:

Instruction Specify theinteger variable for storing the | Integer variable
. D1 . . i

Execution status of instruction execution. only

Status

B Explanation of the PWMX Instruction

Instruction Execution Status

Parameter change 0: Not
|— completed/1: Completed
R [31 [30 [29 [28 [27 [26 [25 [24 [23 [22 [21 [20 [19 [18 [17 [16

w |15 (14 (13 |12 |11 |20 9 (8 (7 |6 |5 |4 (3 |2 |1 |O
| | | | |
I_Parameter 0: No error/1: Error \_Parameter change
. ) ) ) 0: Not requested/1:
Instruction execution 0: Normal/1: Error Requested
Instruction 0: Disabled/1:Enabled

Instruction 0: Not in operation/1:In operation

* You can check the error status with the system variable #L_ExIOSpParmErr
(specia 1/0O parameter error).

& +30.5.2 Mapping I/O (Common) 4 Special I/O parameter error
(#L_ExIOSpParmErr)" (page 30-38)

Enabling condition
»  Whiletheinstruction isin operation and when the parameter has been changed.
» |f no error has occurred (refer to the following notes).

Disabling condition

*  Whiletheinstruction isin operation and when the parameter has been changed, the
parameter change completion flag turns off.
*When disabled, the operand D1 is cleared to O.

Notes

* While executing the instruction, it is checked that whether the parameter is being
changed. If it is being changed, an error occurs and no process will be performed.

* When there is something wrong with the parameter change, it will become an error.

»  When the operand D1 cannot be recognized in the instruction, it will become an error.

» When executing the instruction using the pulse (for example, PT instruction), you need to
turn the instruction OFF and then turn it ON to execute it again.
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|

¢ When theinstruction is executed, it will be in operation.
» |f theinstructionisin operation, the instruction will be executed continuously regardless
of the enabling/disabling condition.

GP-Pro EX Reference Manual 31-595



I/O Driver Instructions

31.24.8 PWMG (STD driver)

Symbols and Features

Ladder . Ladder Symbol Feature Number of
Instruction Name Steps
PWMG Read PWM Output |5to11
Pihdi Paramet
4 wHy b ameter
M

B Operand Settings

Double-click the PWMG instruction to display the following dialog box. In the following
dialog box, specify each of the settings.

« For details on the special 1/0 of the LT, refer to the following.
& "30.5 Controlling External 1/0 in LT" (page 30-25)

CH
CH1 -
D11 Instruction Status
| =
Output Frequency
I j Hz
OM Duty Y alue
| =] -
oK@ | Cancel |
Setting Operand | Description Setting Range
Specify the channel number to which the
CH Sl PWM output for which the parameter isto | CH1 - CH4
be read is assigned.
D1:
Instruction Specify theinteger variable for storing the | Integer variable
) D1 . . i
Execution status of instruction execution. only
Status
Specify the variable for storing the pulse
output frequency (Hz) for which the .
fOUtDUt D2 parameter is to be changed. The value of :)rr:[leger varigble
requency #._PWM* WHZ isstoredinthevariable | ©"Y
specified here.
Continued
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Setting Operand | Description Setting Range

Specify the variable for storing the PWM
ON duty value (%) for which the

OI\II duty D3 parameter isto be changed. The value of :)r:leger variable
value #L_ PWM* DTY isstored inthe variable y
specified here.

B Explanation of the PWMG Instruction

Instruction Execution Status
Parameter read

0: Not completed/1:
7 |16

Completed

R |31 |30 |29 (28 (27 (26 |25 |24 |23 (22 (21 |20 |19 |18 |1

W (15 (14 |13 |12 |11 (10 |9 |8 (7 6 |5 |4 3 [2 |1 |0
[

Parameter read
0: Not requested/1: Requested

!
LParameter 0: No error/1: Error

Instruction execution 0: Normal/1: Error
Instruction 0: Disabled/1:Enabled

Instruction 0: Not in operation/1:In operation

* You can check the error status with the system variable #L._ ExIOSpParmErr
(special 1/O parameter error).

& "305.2 Mapping I/0O (Common) 4 Special I/O parameter error
(#L_ExIOSpParmErr)" (page 30-38)

Enabling condition
»  Whiletheinstruction isin operation and the parameter read has been completed
» If no error has occurred (refer to the following notes).

Disabling condition

» Whiletheinstruction is in operation and when it has been confirmed that the parameter
read completion flag is cleared.
(Parameter read request is canceled and the parameter read completion flag is cleared.)
*When disabled, the operand D1 is cleared to O.

Notes

» While executing the instruction, it is checked that whether the parameter is being read. If
it is being read, an error occurs and no process will be performed.

» When the operand D1 cannot be recognized in the instruction, it will become an error.

» When executing the instruction using the pulse (for example, PT instruction), you need to
turn the instruction OFF and then turn it ON to execute it again.

* When theinstruction is executed, it will be in operation.

» If theinstruction isin operation, the instruction will be executed continuously regardliess
of the enabling/disabling condition.
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31.24.9 PWM (STD driver)

Symbols and Features

Ladder . Ladder Symbol Feature Number of
Instruction Name Steps
PWM e Start PWM Output 3to5
4] WCH |
)

B Operand Settings

Double-click the PWM instruction to display the following dialog box. In the following
dialog box, specify each of the settings.

« For details on the special 1/0 of the LT, refer to the following.
& "30.5 Controlling External 1/0 in LT" (page 30-25)

CH
CH1 -
D11 Instruction Status
| [~
oK@ | Cancel |
Setting Operand | Description Setting Range
Specify the channel number to which the
PWM output for which the parameter isto
CH S1 be changed is assigned. CH1-CH4
The PWM output for the channel number
specified hereis started.
D1:
Instruction D1 Specify theinteger variable for storing the | Integer variable
Execution status of instruction execution. only
Status
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B Explanation of the PWM Instruction

Instruction Execution Status

Emergency stop request 0: Not requested/1: Requested
PWM Output

, [ 0: OFF/1: ON
R [31 [30 |29 [28 [27 [26 |25 |24 |23 |22 |21 |20 |19 [18 [17 [16

w |15 (14 (13 |12 |11 |10 9 (8 (7 |6 |5 |4 (3 |2 |1 |O
T

! |
I_Parameter 0: No error/1: Error \_PWM Output
. ) 0: Stop/1: Start
Instruction execution 0: Normal/1: Error
Instruction 0: Disabled/1:Enabled

Instruction 0: Not in operation/1:In operation

* You can check the error status with the system variable #L._ ExIOSpParmErr
(special 1/O parameter error).

& "30.5.2 Mapping I/0O (Common) 4 Special I/O parameter error
(#L_ExIOSpParmErr)" (page 30-38)

Enabling condition

* Whiletheinstruction isin operation and when it is confirmed that the PWM output is
being executed

» Whilethe instruction is in operation, when emergency stop request is detected and the
instruction is stopped

 If no error has occurred (refer to the following notes).

Disabling condition
* When emergency stop request is executed and the stop is confirmed
*When disabled, the operand D1 is cleared to O.

Notes

» While executing the instruction, it is checked that whether the PWM is being output. If it
is being output, an error occurs and no process will be performed.

» When the operand D1 cannot be recognized in the instruction, it will become an error.

» When executing the instruction using the pulse (for example, PT instruction), you need to
turn the instruction OFF and then turn it ON to execute it again.

* When theinstruction is executed, it will be in operation.

» |f theinstruction isin operation, the instruction will be executed continuously regardless
of the enabling/disabling condition.
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31.24.10 PWMQ (STD driver)

Symbols and Features

Ladd Numb f
acaer . Ladder Symbol Feature umbero
Instruction Name Steps
PWMQ e Stop PWM Output 3to5
4 CHY L
o

B Operand Settings

Double-click the PWMQ instruction to display the following dialog box. In the following
dialog box, specify each of the settings.

* For details on the special 1/0 of the LT, refer to the following.
F" 30,5 Controlling External 1/0 in LT" (page 30-25)

#* Stop PWM Output [=]

CH
CH1 ¥

D1: Instruction Status

| il

oK@ | Cancel |

Setting Operand | Description Setting Range

Specify the channel number to which the
PWM output for which the parameter isto
be changed is assigned.

CH Sl The PWMQ output for the channel CH1-CH4
number specified here is stopped. (Event
occurrence notification to PWM
instruction only)

Specify theinteger variablefor storing the

|[r)115.tru ction status of ir_15tructi on execu.ti.on. Integer variable
Execution D1 Asthevariableto bespgcnﬂed here, be only

sure to use the same variable as that for
Status PWM D1: Instruction Execution Status.
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B Explanation of the PWMQ Instruction
Instruction Execution Status

Emergency stop request 0: Not requested/1: Requested

R |31 |30 |29 (28 (27 |26 |25 |24 |23 (22 |21 |20 |19 |18 |17 |16

W (15 (14 |13 |12 |11 (10 |9 |8 (7 6 |5 |4 3 [2 |1 |0

* You can check the error status with the system variable #L._ExIOSpParmErr
(specia 1/0 parameter error).

& "30.5.2 Mapping I/0O (Common) 4 Special I/O parameter error
(#L_ExIOSpParmErr)" (page 30-38)

Enabling condition
*  When the Power Flow isON

Disabling condition
*  When the Power Flow is OFF

Notes
» Only the emergency stop request is notified to the PWM instruction. The stop control of
the PWM output is performed with the PWM instruction.
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31.24.11 HSCX (STD driver)

Symbols and Features

4 EHD [

H5CH

O

Counter Parameter

Ladder . Ladder Symbol Feature Number of
Instruction Name Steps
HSCX Change High-speed |6t0 14

B Operand Settings

Double-click the HSCX instruction to display the following dialog box. In the following
dialog box, specify each of the settings.

* For details on the special 1/O of the LT, refer to the following.
305 Controlling External 1/0 in LT" (page 30-25)

,;g"'_‘: Change High Speed Counter Parameter
CH
¥
Preload Yalue
[0 [~ |
O Preset Value
|-21474a3847 =l
OFF Preset Value
|2147453645 =l
D1 Instruction Status
| El
IInput Fange: CH1 to CH4
Qg (0] I Cancel
Setting Operand | Description Setting Range
Specify the channel number to which the
CH S1 high-speed counter for which the CH1-CH4
parameter isto be changed is assigned.
* Numeric Value
Specify the preload value of the high- -2147483648
Preload < speed counter for which the parameter is to 2147483647
value to be changed. Thevalue specified hereis | » Variable
storedin#L_HSC* PLV. Integer
variable only
Continued
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Setting Operand | Description Setting Range
Specify the ON preset value of the high- | « Numeric Value
speed counter for which the parameter is -2147483647
to bechanged. Thevaue specified hereis | to 2147483646
stored in#L_HSC*_ONP.  Variable
Integer
ON preset 3 va?gble only
value « ON preset value and OFF preset value
must not be the same value.
» Thevaluewith lower 16 bits of OxFFFF
or 0x0000 cannot be set for the preset
value.
Specify the OFF preset value of the high- | « Numeric Value
speed counter for which the parameter is -2147483647
to bechanged. Thevalue specified hereis | to 2147483646
stored in #L_HSC*_OFP. * Variable
I nteger
OFF preset A variable only
value « ON preset value and OFF preset value
must not be the same value.
» The value with lower 16 bits of OXFFFF
or 0x0000 cannot be set for the preset
value.
D1:
Instruction D1 Specify theinteger variablefor storing the | Integer variable
Execution status of instruction execution. only
Status

B Explanation of the HSCX Instruction

Instruction Execution Status

Parameter change 0: Not

|— completed/1: Completed

R [31 [30 [29 [28 [27 [26 [25 [24 [23 [22 [21 [20 [19 |18 [17 [16
w |15 (14 |13 |12 |11 (10 9 |8 (7 6 |5 |4 |3 2 |1 |O
| | | |
LParameter 0: No error/1: Error LParameter change
. . ) ) 0: Not requested/1:
Instruction execution 0: Normal/1: Error Requested

Instruction 0: Disabled/1:Enabled

Instruction 0: Not in operation/1:In operation

* You can check the error status with the system variable #L._ExIOSpParmErr

(specia 1/0 parameter error).

& +30.5.2 Mapping I/O (Common) 4 Special I/O parameter error
(#L_ExIOSpParmErr)" (page 30-38)
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Enabling condition

While the instruction is in operation and when the parameter has been changed.
If no error has occurred (refer to the following notes).

Disabling condition

While the instruction is in operation and when the parameter has been changed, the
parameter change completion flag turns off.
*When disabled, the operand D1 is cleared to O.

Notes

While executing the instruction, it is checked that whether the parameter is being
changed. If it is being changed, an error occurs and no process will be performed.

When there is something wrong with the parameter change, it will become an error.
When the operand D1 cannot be recognized in the instruction, it will become an error.
When executing the instruction using the pulse (for example, PT instruction), you need to
turn the instruction OFF and then turn it ON to execute it again.

When the instruction is executed, it will be in operation.

If the instruction isin operation, the instruction will be executed continuously regardless
of the enabling/disabling condition.
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31.24.12 HSCG (STD driver)

Symbols and Features

Ladder . Ladder Symbol Feature Number of
Instruction Name Steps
HSCG Read High-speed 7tol7
HSCG Counter Paramet
1 wcar L ounter Parameters
0

B Operand Settings

Double-click the HSCG instruction to display the following dialog box. In the following
dialog box, specify each of the settings.

« For details on the special 1/0 of the LT, refer to the following.
& "30.5 Controlling External 1/0 in LT" (page 30-25)

,;g"'_‘: Read High Speed Counter Parameter

CH

D1: Instruction Status

Preload Value

|
OM Preset ¥alue
|

OFF Preset ¥alue

Ll

L«

Ll

L«

oK@ | Cancel |

Setting Operand | Description Setting Range

Specify the channel number to which the
CH S1 high-speed counter for which the CH1-CH4
parameter isto be read is assigned.

D1:
Instruction Specify theinteger variablefor storing the | Integer variable
. D1 . . i
Execution status of instruction execution. only
Status
Specify the variable for storing the
preload value of the high-speed counter .
\Ziljzad D2 for which the parameter isto be changed. Ior:]t@ger varisble

Thevaueof #L_HSC* PLV isstoredin
the variable specified here.

Continued
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Setting Operand | Description Setting Range

Specify the variable for storing the ON

preset value of the high-speed counter for .
OI\II preset D3 which the parameter is to be changed. er:tleger variable
value Thevalue of #._HSC* ONPisstoredin | oY

the variable specified here.

Specify the variable for storing the OFF

preset value of the high-speed counter for .
O;Fepreset D4 which the parameter is to be changed. erlltleger varigble
vaiu Thevalueof #._HSC* OFPisstoredin y

the variable specified here.
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B Explanation of the HSCG Instruction

Instruction Execution Status
Parameter read

0: Not completed/1:
7 |16

Completed

R |31 |30 |29 (28 |27 |26 |25 (24 |23 |22 |21 (20 |19 |18 |1

W (15 (14 |13 |12 |11 (10 |9 |8 (7 |6 |5 |4 3 [2 |1 |0
T

Parameter read
0: Not requested/1: Requested

!
LParameter 0: No error/1: Error

Instruction execution 0: Normal/1: Error
Instruction 0: Disabled/1:Enabled

Instruction 0: Not in operation/1:In operation

* You can check the error status with the system variable #._ExIOSpParmErr
(specia 1/0O parameter error).

& "305.2 Mapping I/0O (Common) 4 Special I/O parameter error
(#L_ExIOSpParmErr)" (page 30-38)

Enabling condition
* Whilethe instruction is in operation and the parameter read has been completed
» If no error has occurred (refer to the following notes).

Disabling condition

*  Whiletheinstruction isin operation and when it has been confirmed that the parameter
read completion flag is cleared.
(Parameter read request is canceled and the parameter read completion flag is cleared.)
*When disabled, the operand D1 is cleared to O.

Notes

* While executing the instruction, it is checked that whether the parameter is being read. If
it is being read, an error occurs and no process will be performed.

»  When the operand D1 cannot be recognized in the instruction, it will become an error.

» When executing the instruction using the pulse (for example, PT instruction), you need to
turn the instruction OFF and then turn it ON to execute it again.

»  When theinstruction is executed, it will be in operation.

» If theinstruction isin operation, the instruction will be executed continuously regardless
of the enabling/disabling condition.
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31.24.13 HSC (STD driver)

Symbols and Features

Ladder . Ladder Symbol Feature Number of
Instruction Name Steps
HSC E=s Start High-speed 4108
1 e L Counter
0

B Operand Settings

Double-click the HSC instruction to display the following dialog box. In the following dialog
box, specify each of the settings.

« For details on the special 1/0 of the LT, refer to the following.
& "30.5 Controlling External 1/0 in LT" (page 30-25)

,;_}‘_‘z Start High Speed Counter

CH

cH1 =l
Synchronize Dutput

[ H

D1: Instruction Status

| I~

Input Fange: CH1 to CH4|

Qg (0] I Cancel

Setting Operand | Description Setting Range

Specify the channel number to which the
high-speed counter for which the

CH S1 parameter is to be changed is assigned. CH1-CH4
The high-speed counter for the channel
number specified here is started.

» Constant

1 (Synchronize
Specify the mode for the high-speed Output Off) or
Synchronize counter (Synchronize Output On/Off). 3 (Synchronize
Output The value specified hereis stored in the Output On)
control part of #L_ExIOSPCtrl.  Variable
Integer
variable only

Continued

GP-Pro EX Reference Manual 31-608



I/O Driver Instructions

Setting Operand | Description Setting Range
D1:
Instruction D1 Specify theinteger variable for storing the | Integer variable
Execution status of instruction execution. only
Status

B Explanation of the HSC Instruction

Instruction Execution Status

Synchronize output settings O:
Disable/1: Enable
Emergency stop request 0: Not requested/1: Requested
High Speed Counter
[ 0: OFF/L: ON

31 [30 [29 [28 [27 [26 [25 [24 [23 [22 [21 |20 |19 |18 [17 |16

15 (14 |13 |12 |11 |10 |9 |8 |7 6 |5 |4 (3 2 |1 |0
1

| |
LParameter 0: No error/1: Error LHigh Speed Counter

. . 0: Stop/1: Start
Instruction execution 0: Normal/1: Error

Instruction 0: Disabled/1:Enabled Synchronize Output

. . . ) 0: Disable/1: Enable
Instruction 0: Not in operation/1:In operation

* You can check the error status with the system variable #L._ExIOSpParmErr

(specia 1/0 parameter error).

& +30.5.2 Mapping I/O (Common) 4 Special I/O parameter error
(#L_ExIOSpParmErr)" (page 30-38)

Enabling condition

While the instruction isin operation and when it is confirmed that the high-speed counter
is being executed

While the instruction is in operation, when emergency stop request is detected and the
instruction is stopped

If no error has occurred (refer to the following notes).

Disabling condition

When emergency stop request is executed and the stop is confirmed
*When disabled, the operand D1 is cleared to O.

Notes

While executing the instruction, it is checked that whether the high-speed counter isbeing
executed. If it is being executed, an error occurs and no process will be performed.
When the operand D1 cannot be recognized in the instruction, it will become an error.
When executing the instruction using the pulse (for example, PT instruction), you need to
turn the instruction OFF and then turn it ON to execute it again.

When theinstruction is executed, it will be in operation.

If the instruction isin operation, the instruction will be executed continuously regardless
of the enabling/disabling condition.
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31.24.14 HSCQ (STD driver)

Symbols and Features

Ladder . Ladder Symbol Feature Number of
Instruction Name Steps
HSCQ Hao0 Stop High-speed 3to5
4 wHiy L Counter
o

B Operand Settings

Double-click the HSCQ instruction to display the following dialog box. In the following
dialog box, specify each of the settings.

« For details on the special 1/0 of the LT, refer to the following.
& 305 Controlling External 1/0 in LT" (page 30-25)

,;_}‘_‘z Stop High Speed Counter
CH
CH1 |
D1: Instruction Status
| [
oK@ | Cancel |
Setting Operand | Description Setting Range

Specify the channel number to which the
high-speed counter for which the
parameter isto be changed is assigned.
CH Sl The high-speed counter for the channel CH1-CH4
number specified here is stopped. (Event
occurrence notification to HSC
instruction only)

Specify theinteger variablefor storing the

IE:itru ction status of ir_15tructi on execu.ti.on. Integer variable
Execution D1 Asthevariableto besp(_ecnfled here, be only

sure to use the same variable as that for
Status HSC D1: Instruction Execution Status.

GP-Pro EX Reference Manual 31-610



I/O Driver Instructions

B Explanation of the HSCQ Instruction
Instruction Execution Status

Emergency stop request 0: Not requested/1: Requested

R |31 |30 |29 (28 (27 |26 |25 |24 |23 (22 |21 |20 |19 |18 |17 |16

W (15 (14 |13 |12 |11 (10 |9 |8 (7 6 |5 |4 3 [2 |1 |0

* You can check the error status with the system variable #._ExIOSpParmErr
(specia 1/0O parameter error).

F"305.2 Mapping I/0O (Common) 4 Special I/O parameter error
(#L_ExIOSpParmErr)" (page 30-38)

Enabling condition
*  When the Power Flow is ON

Disabling condition
*  When the Power Flow is OFF

Notes
» Only the emergency stop request is notified to the HSC instruction. The stop control of
the high-speed counter is performed with the HSC instruction.
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31.24.15 PCH (STD driver)

Symbols and Features

Ladder . Ladder Symbol Feature Number of
Instruction Name Steps
PCH Confirm Pulse Catch | 3to 5
FiCH Inout
{ ©HY Lk npu
(]

B Operand Settings

Double-click the PCH instruction to display the following dialog box. In the following dialog
box, specify each of the settings.

« For details on the special 1/0 of the LT, refer to the following.
& "30.5 Controlling External 1/0 in LT" (page 30-25)

,;g"'_‘: Confirm Pulse Catch Input
CH
CH1 -
D1: Instruction Status
| |
oK@ | Cancel |
Setting Operand | Description Setting Range

Specify the channel number to which the
pulse catch input for which the parameter
CH Sl isto be changed is assigned. CH1-CH4
Check the pulse catch input for the

channel number specified hereis started.

D1.

Instruction Specify theinteger variablefor storing the | Integer variable
. D1 . . .

Execution status of instruction execution. only

Status
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B Explanation of the PCH Instruction
Instruction Execution Status

R (31 |30 |29 (28 |27 |26 (25 (24 |23 |22 (21 (20 |19 |18 (17 |16

w (15 (14 |13 |12 |11 (10 |9 |8 (7 6 |5 |4 3 [2 |1 |0

|
Llnstruction 0: Disabled/1:Enabled

* You can check the error status with the system variable #L._ExIOSpParmErr
(specia 1/0 parameter error).

& +30.5.2 Mapping I/O (Common) 4 Special I/O parameter error
(#L_ExIOSpParmErr)" (page 30-38)

Enabling condition
*  When the Power Flow is ON and it is confirmed that the pulse catch input is detected

Disabling condition
*  When the Power Flow is OFF and it is confirmed that no pulse catch input is detected
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31.24.16 PCHQ (STD driver)

Symbols and Features

Ladder . Ladder Symbol Feature Number of
Instruction Name Steps
PCHQ Clear Pulse Catch 3to5
PCHG Inout
1 cHy b npu
M

B Operand Settings

Double-click the PCHQ instruction to display the following dialog box. In the following
dialog box, specify each of the settings.

« For details on the special 1/0 of the LT, refer to the following.
& "30.5 Controlling External 1/0 in LT" (page 30-25)

CH
CH1 -
D11 Instruction Status
| [~
oK@ | Cancel |
Setting Operand | Description Setting Range
Specify the channel number to which the
pulse catch input for which the parameter
isto be changed is assigned.
CH S1 Clear the pulse catch input for the channel | CH1 - CH4
number specified here is started. (Event
occurrence notification to PCH
instruction only)
D1:
Instruction Specify theinteger variablefor storing the | Integer variable
. D1 . . i
Execution status of instruction execution. only
Status
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B Explanation of the PCHQ Instruction

Instruction Execution Status

,_Pulse catch input clear state
0: No/1: Yes

R [31 [30 [29 [28 [27 [26 [25 [24 [23 [22 [21 [20 [19 [18 [17 [16

W (15 (14 |13 |12 |11 (10 |9 |8 (7 6 |5 |4 3 [2 |1 |0
[

| |
LParameter 0: No error/1: Error LPulse catch input clear
. . 0: No/1: Yes
Instruction execution 0: Normal/1: Error
Instruction O: Disabled/1:Enabled

Instruction 0: Not in operation/1:In operation

* You can check the error status with the system variable #L_ExIOSpParmErr
(specia 1/0O parameter error).

& "30.5.2 Mapping I/O (Common) 4 Special I/O parameter error
(#L_ExIOSpParmErr)" (page 30-38)

Enabling condition

*  Whiletheinstruction isin operation and when it is confirmed that there is pulse catch
input clear state

 If no error has occurred

Disabling condition

» After set the pulse catch input clear to No, when it is confirmed that thereis no pulse catch
input clear state
*When disabled, the operand D1 is cleared to O.

Notes

» While executing theinstruction, it is checked that the pulse catch input is being cleared. If
itis being cleared, an error occurs.

» When the operand D1 cannot be recognized in the instruction, it will become an error.

* When executing the instruction using the pulse (for example, PT instruction), you need to
turn the instruction OFF and then turn it ON to execute it again.

* When theinstruction is executed, it will be in operation.

» |f theinstruction isin operation, the instruction will be executed continuously regardless
of the enabling/disabling condition.
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31.24.17 Restrictions for I/O Driver Instructions
1

» No error occurs even when the instruction that is different from the 1/O driver settingsis

used.
For example, I/O driver setting CH1: pulse
For example, when using PWM X (CH1) in the above case

» Eveninthe above case, the pulse parameter will be changed due to the 1/0O driver setting
when the PWM X instruction is executed. The same behavior will take place regardless of
PWMX or not.

» The specia I/O driver instruction cannot be edited online.

» Do not coexist #L system variable and 1/O driver instruction for controlling the same CH.
Pay particular attention when you use the I/O driver instruction in the existing project.
Even in the above case, no error occurs.

»  When the GPisturned off while changing or reading the parameter, the parameter change
or read will be continued after restarting the GP. At thistime, when the /O driver
instruction is executed, it is determined that the process has been already started, and an
error is generated.

* When an error has occurred, the instruction is not enabled. If an error has occurred after
enabling the instruction, the instruction will be disabled when the error is confirmed.

» For the same CH, make sure to execute the next instruction after confirming that the
current instruction is enabled. Instruction will be executed even you do not confirm the
enabled condition, but it may not function properly.

For example, operating PLSX and PL S instructions with pulse output
In the above case, the pulse output may not be performed according to the settings that
have been changed with the PLSX instruction

*  When you use an instruction among from PBC-PBR instructions, the following will take
place.

When PBC is ON (enabled)
Instruction will operate according to its specification.
When PBC is OFF (disabled)
The instruction will not operate.
However, once the instruction has started to operate, it will operate regardless of the
ON/OFF state of the PBC.
» Theinstruction operates when the I/O setting is enabled.
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