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6.1 CX-Programmer

SYSMAC WS02-CXPC1-E-V60
6.1 CX-Programmer

CS1G-CPU 11 H, CS1IH-CPU I H,
CJ1G-CPU I H, CJ1H-CPU CI1H,
CJIM-CPU 11, CP1IH-X I 1 1- 1,
CP1H-XA CII11-1,CPIH-Y T 11-
C1CPU

W447

6.1 CX-Programmer CP
3.0 CS/CJ CPU

CPU

CS1-H, CJ1-H, CJ1M CPU

SYSMAC CS
CS1G/H-CPU I1-EV1, CS1G/H-CPU C1I1H

W339

CS PLC

1/0

W394

SYSMAC CJ
CJ1G-CPU 11, CJ1G/H-CPU 11 H,
CJ1G-CPU 1P, CIIM-CPU 11

W393

CS PLC
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W394
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W339 w393

SYSMAC CS/CJ

CS1G/H-CPU 11 -EV1, CS1G/H-CPU CI1H,
CJ1G-CPU 11, CJ1G/H-CPU I H,
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CS/CJ PLC
CS1 Wa339

W394
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2
AN PLC PLC
PLC
3
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Windows
BIOS
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. /
. CS1-H CJ1-H CJIM  CP1HCPU
CPU
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CX-Programmer
“ 7 PLC PLC
Windows - PLC
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. 20 CIO
0020 &
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AT
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1-3

1-4
15

1-6
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1-1

1-1
1-1-1
CX-Programmer 5.0 IEC 61131-3
CP1H CPU NSJ- NSJ FQM1
CS/CJ- 3.0 CX-Programmer 5.0
. ST

- CX-Programmer

4.0
. ST
ST IEC61131-3
CX-Programmer ST IEC
61131-3
ST
ST
IEC 61131 IEC
PLC 7 PLC
3 — IEC 61131-3
. ST
ST 8 /

ST



1-1

1-1-2

CX-Programmer 6.1 W437

WS02-CXPC1-E-V5 [

CD-ROM

CPU

CS/CJ- CS1-H CJ1-H CJIMCPU -3.0
CPU

CS1G-H CS1G-CPU42H/43H/44H/45H

- CS1H-H CS1H-CPU63H/64H/65H/66H/67H

- CJIG-H CJ1G-CPU42H/43H/44H/45H

CJ1IH-H CJ1H-CPU65H/66H/67TH

- CJIM  CJIM-CPU11/12/13/21/22/23

CP- CPU

CP1H CP1H-X40*/XA40*

CX-Programmer5.0
Cs/CJ- CPU —2.0

CPU

- NSJ G5D NSJ5-TQOJ-G5D  NSJ5-SQO[1-G5D  NSJ8-TVOL[I-
G5D NSJ10-TVO[-G5D  NSJ12-TSO 1-G5D

- FQM1-CMFQM1-CMO002
- FQM1-MMAFQM1-MMA22
- FQM1-MMPFQM1-MMP22

Cs/CJiCP

. BPRG BEND SBS GSBS RET MCRO
SBN JMP CJP CJPN STEP  SNXT
! 110 IORF 1-MS TMHH

2-3

computers

IBM PC/AT

CPU

133 MHz Windows 98 98SE  NT 4.0 Service Pack 6

oS

Microsoft Windows 95 98 98SE Me 2000 XP NT4.0 Service Pack 6

64 --Windows 98 98SE  NT 4.0 Service Pack 6
CX-Programmer Ver.5.0 (W437)

— 100

SVGA 800 > 600

CD-ROM

CD-ROM

COM

RS-232C




1-1

CX- CS1-H/CJ1-H CPU
(F)’rogrammer4. . -CPU44H/45H/64H/65H/66H/67H 1024—  CPU

. -CPU42H/43H/63H 128—  CPU
CJIM CPU

- CJIM-CPU11/12/13/21/22/23 128—  CPU
CP1H CPU

- 128-  CPU
NSJ

- 1,024-
FQM1

- FQM1-CM002/MMA22/MMP22 128—

64
30,000
110 64 EN ENO
ST

CS1-H/CJ1-H CPU

. -CPU44H/45H/64H/65H/66H/67H 2,048—  CPU

. -CPU42H/43H/63H 256—  CPU
CJIM CPU

« CJLM-CPU11/12/13/21/22/23 256—  CPU
CP1H CPU

. 256-  CPU
NSJ

- 2,048-
FOM1

- FQM1-CM002/MMA22/MMP22 256—

30000
.cxp/ext
*.0bj
.cxf
ST IEC 61131-3 CX-Programmer5.0
CASE IF FOR WHILE REPEAT
EXIT RETURN
B ST



1-1

1-1-3 CX- Programmer 6.0

(*.cxp) *.CXp *.0bj CX-Programmer
(*.0bj)
*.CXp *.0bj
PLC
MmAEXH (cxp)
— PLCI — RHHSE
— /O *
— PLC & &
— PLC ##fi&%
— e (BBEEE)
— mEHSE
— 1B (B -y
— 2m (EXHD -
— END & (A% - ,43
—— DIEEREN 3
s 1 ] e g
ik 2 L N Eﬁﬁf*{ﬁ’% )
D) emrEs e
. )
*.cxf CX-Programmer6.0
1 =1
.oxf
*.cxt CX-Programmer6.0 *.CXp CXT
*.cxt
1-1-4  CX-Programmer 5.0
CX- Programmer5.0
CX- Programmer. 5.0 W437
=== *.oxf
--- [ *oxf o]
- 110




1-1

FB 110 1/0
CX- Programmer6.0
FB ST 110
110 CX- Programmer6.0

CX- Programmer6.0

ST CX- Programmer6.0

FB

FB

PLC




1-1

MONITOR

PROGRAM

Step Run  Continuous Step Run

ST

*.cxf




1-2

110
FB 110 110 CX-
Programmer6.0
FB ST 110 110
CX- Programmer6.0
FB
F — F
P P
1-2-1
110

CX- Programmer
PLC

CX- Programmer




1-2
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EF2
INRERAE I
Ij]éﬁi%A %251 ’_| li
L3 T8
RAEEERIRE THRERAE ]
EFR ——
BN - ZR e
BREXF T T
;ég‘? wE s
IIRERAE H
IhRERIRTE
oS 418 Iy
l
SRR EETI A O g
INHERRA
ZER—PLCIERF
EEER
1/0
/
1/0
SVs

1/0

— it




1-2

ST

ST-
DhRER (BBERIES

CX- Programmer6.0

WA @B

ket (STIES

1-2-3

IHRERRTE X
Sl: CLOCK PULSE

5:4i: CLOCK PULSE

ik
ERBEX
1.
2.
1-3
CPU

10

: i

1 tim_b :

: TIMX tim_a OFF_TIME | 1
)

1 H

1 tim_a :

— TIMX tim_b ON_TIME

i

i

i

i

2 BEEL
\ [T 453 0
RES tim_a TIMER
R tim_b TIMER
N ON_TIME INT
0N OFF_TIME INT
1/0 CX- Programmer
128 1,024
I/0

CPU



1-2

[
ThEER E X FBI
1. 8%

INEERTEX
TIMER_FB

BEX
2 E: WORK_NUM

256 2,048

EFERHL ﬁﬁﬁkiﬁﬂ—%ﬁ\ﬁﬁ%ﬂﬁ

AT oy BRI

I
2 Ex]
R E XFB A EHIFB

P
o

FifE Rt

i

B C
QL _FB1 1
R — Tt
c L
. FB1 2
[ 7hiEe
e AT R AT B
FRUASBIEET 2 SRR
VORI
a b | ifisim
ViR
EHIA
4{ TIMER_FB
{ERERANEBESR
SEHIA
4{ TIMER_FB
ERTRMAEEE
%18
4{ TIMER_FB
! J
CPU
1/0 1/0

CPU

11



1-2
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IhAEIRTE A

4|7

HA0.00 —

HIAB.O0 —

EEHE
EIPN S e
LU iR

@)

EM
@)

®)

k — #ith D300

A

b [~ #itH2.00
| A | A
1% & H
EPNE]: o)
ok 1A%
iR
BEF
IR TE AL
#A D100 —{ m
| A N
#WAD200 —R n /
ZE)15E AR -

MRmMEWORDE!, MEHE—NF-D100-ELE.

RnZ2DWORDEL,

4% = F-D200/D201-fE B LR,

WSRkZLWORDE!, T3k B 28 & Ay E#E I 415 ZD300%]D303.

AT

CIO DM EM

DM
BCD



1-2

IHRERTE X

~): CONTROL

|
CASCADE 01

]
CASCADE_02

=
SM |

CASCADE 03

R EBIR AT Z#iaE .

ES
CASCADE

TEINMES O

EIMESS O
CASCADE_01
P_On CONTROL
EN  ENO
&20
—| on_TivE

&10 OFF_TIME

CASCADE_02
P_On CONTROL
—1 —Een  ENO
&15
—_| ON_TIME

&10 OFF_TIME

AT

ﬂéﬂ({i % 1 CASCADE_03

P_On CONTROL
— eEN" ENO

&7
— ON_TIME

&8 OFF_TIME

CASCADE
P_On CONTROL
— I—]EN ENO ’O
&100
—| PARA_1
&130 | PARA_2

CASCADE
P_Ony CONTROL
P EN~ ENO ()
&50
| PARA 1
&150 | PARA_2

=
TRIMES L pscave
P 0g CONTROL
4 F—{en" eno —O)
a100
2| PARA_1
8200 | PARA_2

13
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1-3

1-3
1-3-1

ErF
IHEERTEXATLG] CEEGIRAAD
—
a b
c
v
LhHIZEMTLF/RFS RSP
EHIBIEATFS BN,
3 S bt/
Z3 KiiE %R s
2B [ FB [ThEER1] N/A[B 3]
IhBERE X AFR
EMERESH
LI BIFBIEE
110
CX- Programmer
/0 1/0
Program
IhRERTE AL
et AR X AT
2F@EZa. b, ¢
ZHOERRF BT —
Insert in /
a b program.| iN0.00 —| a b |—#iti2.00
0
// #A300 { ¢
c Specify inputs|gnd outputs
4| |7 MOV at the same time.

EXEFa. b, ¢

E2b i

[E3::EE- PN
BA:

ZFR | HBE | AT |Initial Value]

Retained|

a |BOOL

c | BOOL

EF: Hit
EA:

S
=T

%A | AT |Initial #{{& |Retained

BOOL

3.00

c

v
Status of 0.00 (1 or 0) is
passed to a.

0.00

Status of 3.00 (1 or 0) is
passed to c.

N
Status of b (1 or 0) is
passed to 2.00.

b [4]

ARG A ETEa. b, ctbtt. fln, W100

BIW120i% A R G A RIF IS RIEE, ) BefiL
Heiit—a=W10000: b=W10001: c=W10002

°



1-3

ST 16#

IRO  IR15
DRO DR15

1/10 1/10
EN Enable
ENO Enable Out

CX-Programmer

2-1-2

30,000

2-1-2

REAL LREAL TIMER COUNTER

1-3-2
1-3-3
BOOL
LWORD,
AT

AT

2-1-2

110
I/0

2-1-2
2-4-3 AT

IRO

IR15

AT

INT UINT DINT UDINT LINT ULINT WORD DWORD

15



1-3

CX-
Programmer5.0
Advanced Array Variable
2-1-2
BOOL 1 TRUE 0 FALSE WORD
0 65535 0000 FFFF
0 0 FALSE WORD 0000
PLC

1-3-4

AT

16



1-3-5
CX-Programmer
AT
s . PBROIEE
SRS XA RO
[ 2 tatt 1
HA000| a b | 42,00 TooEx §*h
t|#it 5.00 ReFRi
i TRANDER, ELFTR. Azththt 15 0
LT PUNES
ik MANEM 0 X T
(=] = [AT | wtefE [=awe| TR 2R X
S E—— 2t Kb CRARRE)
Rk AR T
[&%] %8 [AT | W% |eardE| HHER
[olecol | [ves T f2ih Xy (SERARE)
e ‘ BREEHSEL | fIE CK
sk HmE 24
[&m] 28] AT | il |[ewRe| > 2000.00 0
[ TBooi]2000.00] | D ATIE ETRIFB 8
TEF s Rt
PLC Function Block Memory - Function Block Memory Allocation
CS/CI- CPU 3.0 NSJ
FB
Non Retain H512 H1407 896 ClO, WR, HR, DM, EM
Retain H1408 H1535 128 HR, DM, EM
Timers T3072 T4095 1024 | TIM
Counters C3072 C4095 1024 |CNT
FQM1
FB
Non Retain 5000 5999 1000 |(CIO, WR, DM
Retain None
Timers T206 T255 50 TIM
Counters C206 C255 50 CNT
H512 H512  H1535
H1535 HO00  H511
/

17




1-4

CX-Programmer
*.oxf
PLCs

5iH

Function block definition
Example: CLOCK_PULSE

1. Algorithm

tim_b
ITIMX_ tim_a OFF_TIME|
tim

La
— ITIMX tim_b ON_TIME
O eno

2. Variable Definitions

Usage Name Type
Tnternal | fim a TIMER

Internal | tim b TIMER
input__| ON_TIME INT

input__| OFF_TIME INT

1-5

1-5-1 /

1,2,3... 1.

(@)
(b)

®F 1L

%
Function block
definition file (.cxf)

ST

CX-Programmer

6. CPU
7. CPU

18

HiE

Function block definition
Example: CLOCK_PULSE

1. Algorithm
tim_b

TIMX tim_a OFF_TIME

— TIMX tim_b ON_TIME
O eno

2. Variable Definitions

Usage Name T
Tnternal | tim_a TIMER
Internal | tim_b TIMER
Input__| ON_TIME INT
Input__| OFF_TIME INT

PLCs

CX-Programmer5.0

5.0

PLC Function Block Memory — Function
Block Memory Allocation

ON



1-6

MR T IS,
MBFTIEH 3 NS,
THEERRTE XA B2E )
s IhREIRTE XA
4| 1 XE b2 g [ X 13y, .
Eo =1
Hih
SRR BA HIN0.00 - 4 b~ 4% 2.00
EFHR
2. 58
aﬁﬁa%—é% 4. MEMNiRbIE
LR FAiGIH B Bttt
PLC
1,2,3... 1. *.cxf
2. PLC / *.cxf
3.
INHERE XA
1. 5% BEF
HIA IhAERTE XA
S i
a C
Lirkirg —
MA1.00 7| a b |- #id 5.00
2. 8% ¢ |- it 6.00
V&Y
:ﬁﬁf E%&\Z#
ZRENRE .
]
IhRELR
EXA
THRESRTE X
3 (toxf)
CX-Programmer 5.0
CX-Programmer 5.0 6.0
6.1
PLC 6.0 6.1 PLC
e CP- CP1H CP1H-XA CP1H-X CP1H-Y
NSJ- NSJ PLC “ 7z ““NSJ>> CPU G5D

6.0

19



1-6

FQM1 3.0 FQML1 FQM1-CMO002
FOM1-MMA22/MMP22
ST/
6.0 6.1
CX- Step Step Run  Continuous Step Run  Scan Run  Set/Clear Break Point
Run Continuous Step Run CX-Programmer /ST
Scan Run 1/0
1.6 CX
110
ST
6.0 6.1
ST
ST Monitor FB Instance ST
110 PV /
6.0 6.1

20




1-6

5.0 6.0
5.0 6.0
8
ST
.oxf
/O
5.0 6.0
110
1/0 Monitor FB Instance
ST PV /
ON/OFF
/ S\
5.0 6.0
FB
. Register
. / /
Register

ST

21
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2-1

2-2

2-3
2-4

2-5

2-1-1
2-1-2

2-2-1
2-2-2
2-2-3

2-4-1
2-4-2
2-4-3
2-4-4
2-4-5
2-4-6

2-6-1
2-6-2
2-6-3
2-6-4
2-6-5
2-6-6
2-6-7
2-6-8
2-6-9
2-6-10
2-6-11
2-6-12
2-6-13
2-6-14
2-6-15
2-6-16
2-6-17
2-6-18

AT oo

25
25
25
35
35
39
41
43
47
47
48
49
50
51
52
55
57
59
61
62
63
66
68
70
73
74
78
81
82
84
87
90
92
93
94

23
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2-7

2-8

2-6-19
2-6-20
2-6-21
2-6-22
2-6-23
2-6-24
2-6-25
2-6-26
2-6-27
2-6-28
2-6-29
2-6-30
2-6-31
2-6-32
2-6-33
2-6-34
CPU

2-7-1

2-7-2

2-8-1
2-8-2

94

96

96

99
100
101
102
102
104
104
105
106
107
109
110
111
111
111
115
116
116
116



2-1
2-1-1

2-1-2

CS1-H/CJ1-H CPU

- -CPU44H/45H/64H/65H/66H/67H 1,024—
CPU
- -CPU42H/43H/63H 128—  CPU
CJIM CPU
- CJIM-CPU11/12/13/21/22/23 128—  CPU
CP1H CPU
- 128—  CPU NSJ
- 1,024- FQM1
- FQM1-CM002/MMA22/MMP22 128—
CS1-H/CJ1-H CPU
- -CPU44H/45H/64H/65H/66H/67H 2,048—
CPU
- -CPU42H/43H/63H 25—  CPU
CJIM CPU
- CJIM-CPU11/12/13/21/22/23 25—  CPU
CP1H CPU
- 25—  CPU NSJ
- 2,048- FQM1
- FQM1-CM002/MMA22/MMP22 256—

- CX-Programmer 5.0
- CX-Programmer 6.0 8

110

64 -

25
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64
FunctionBlock@ @
AR E X B
v
CLOCK PULSE
—— EN ENO
(BOOL) (BOOL)
—_| ON_TIME
(INT)
——| OFF_TIME
(INT)
ST
(@D} ST B
) ST
. 30,000
I ““#$%& < =-~M\| “@{[+;*:}]<
° O""g
. 2
. /O
A W H

E EM T TIM C CNT

>.?/

HR D

LOCK PULSE =
E% OCK PULSE rEx
&

ENO Jiib23 B e
(BOOL) \BOOL) HER | tm_a TIMER
ON_TIME AE [ tim_b TIMER
(INT) W\ | ON_TIME INT
— OFF_TIME OFF_TIME INT
L] ) A i

&
>
1
80

hm b
TIMX tlm a ’.)FF TIME

: nm a 1
E TIMX \tim_b \im_b £ OFF TIME i

6.0

DM



CX-
Programmer

EN

EN

AT

EN Enable

ENO Enable
Output

CX-Programmer

P_On FB
— en —O
DO

1.0

ENO
D100

i

MEAMAN (HDO) MSHEFEZLPUGATE (PV) .

0.0 ADD_INT_DINT 100
F— En ENO
D100

D20 IN32

—_ N6 >ouTtsz | DP1ooo

WMRINI6HINTER, RRADIOHE.

HISRIN32ADINTZE &, R AID200FAD201 A -

VHIR(ER)

P_On

SIGN IN16 tmp
+L IN32 tmp OUT32

B B3
tmp DINT
EN BOOL
IN16 INT
IN32 DINT
ENO BOOL
QouT32 DINT

Narne Data Type AT I Initial Yalue I Retained | Camment \
T BOOL T Eontrols exection of the FURCEOR Block.
NG INT
IN32 DINT

Internals nputs Oukputs

27
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MOV

EN

CX-Programmer

EN (Enable)

EN
EN ON

P_On FB
F— en  Eno —O
0o__| py @jwo

WETRE (CV) REREAME BRNSES.
EAfIH, AD100,

0.0 ADD_INT_DINT 100 E§7i(,\‘£§)
— en ENO —O : :
D100 i SIGN IN16  tmp :
D1000 ' :

—| INnt6 @%p ' !
D200 | IN32 : +L IN32 tmp OUTS2 | |

y = R BIRFER
OUT324DINTEZ R . Hit, & T — T
={Ef£ZD1000F1D1001. EN BOOL

IN16 INT
IN32 DINT
ENO BOOL
0ouT32 DINT
Mame | Data Type I AT | Initial Yalue | Retained | Comment |

BOOL FALSE
BOOL FaLSE
it e

Indicates successful execution of the Fun...

Internals I Inputs Qutputs Externals I

EN

AT

OFF

ON



cv
FERATTE
CTD

_|co Q |
| LD
—1 pv cv |-R150
1

MOV
2.

AT
Retain Option Retain
Option
IOM A50012 ON
10OM A50012 ON
ENO Enable Output
ENO ENO ON
ENO
EN OFF
/0

tim_a in instance Pulse 2sON_1sOFF tim_a in instance

Pulse_4sON_1sOFF tim_a

29



2-1

TER-ER
Pulse_2sON_1sOFF & Bz ZHR )
P_On CLOCK PULSE - ZE tim_a TIMER
— —— en ENO —O BE tim_b TIMER
&20 HA ON_TIME INT
—| ON_TIME BN OFF_TIME INT
810 | oFF_TIME
Pulse_4sON_1sOFF
1.1
P_On CLOCK PULSE
— 4 En ENO —O
&40
—| ON_TIME
&10 | oFF_TIME
Mame Data Type I AT | Initial Yalue | Retained | Comment
tmp DINT i
Internals I Inputs I Outputs I Externals
4(0-?7 ADD_INT_DINT 100 ‘ﬁ’ir\fig)
EN ENO — V
D100 — SIGN IN16 [tmp :
— | N6 ouTtsz | D1000
D200 | IN32 \
TERAEBE Etmp TR By
AER [ tmp DINT
EPNEEN BOOL
ED IN16 INT
kil IN32 DINT
E [Eno BOOL
[@E | outs2 DINT
PROGRAM
RUN MONITOR Retain Option
Retain Option —
CPU CPU
Retain
Retain Option
IOM A50012 ON
PLC Setup
IOM A50012
OFF ON
IOM PLC IOM PLC
Setup Setup

Retain

30




IOM A50012
Retain Option IOM
Retain Option Retain
Option
0
IOM A50012 ON
IOM A50012 ON
OFF
CX-Programmer
. C
30,000
AT

BOOL 1

INT 16

UNIT 16

DINT 32

UDINT 32

LINT 64

ULINT 64

WORD 16 16

DWORD 32 32

LWORD 64 64

REAL 32

LREAL 64

TIMER 1

PV 16
COUNTER 1
PV 16

31



32

(1) TIMER 0 4095
TIM  TIMH
1 16
(2) COUNTER 0 4095
CNT CNTR
1 16
COUNTER
AT
/0
/0
(1) AT
() AT Clo 110 A
E H
AT
. /
. DM/EM * BCD
(3) AT
. /0 CPU 110
. PLC
READ DATA FILE FREAD
A34313 AT
AT A34313
E Advancs ettings

Varisble
Name: [NOWGARD AGCESS
Data Type: lﬁ Gancel|
Usage [ftemnal =] vonces - |
Dnitial Value:  [FASE =] [ Retan
Comment

AT

~Array Settings
I Amay Varisble

ity Size:

 —

AT Settings

¥ AT (Specified Address)

p

pfa0urgsens

1

TIMER
TIMER
COUNTER
D

V

1 4FA34313 53 BL T

RARPEE RN

R
NOW_CARD_ACCESS.



CX-Programmer

. 1

a]

INT DINT LINT UINT UDINT

10

SCL[0] SCL[1]

SCL[9]

SCL

WORD &
WORD % &
WORD &
WORD T &
WORD &
WORD # &
WORD &
WORD &
WORD &
WORD T &

© 0O N OhAWN = O

san Jen
Data Type:
Usaee Internal
Tnitial Value

Comment:

32,000

a[2]
ST
a[n] n

ST

ab+c] b ¢

SCL

SCL[2] SCL[3]

«—— JEESCLIBI AR/ E

R
WORD = Cancel |
erma -
o ™ Retain

|

A

AT

SCL[4] SCL[5]

ULINT

10

sy varitle

AT Setthes
[~ AT [Specified Address)
Addess

Ranges

1

SCL[6] SCL[7] SCL[§]

—

GCancel
Helo

14
TRERSCLEA—NMEETE (THESMOEI9)

33



DIREREX A5

s
=

!
[
9
8

SCL  WORD[10]
s o | 100
% CEED
SCL-BODY
ScL
0 #0000 [ 7ESCLIESHMIE
] 20 L
H— At AR .
MOV &0SCL1] 2 #0300 A IR TRAAR
MOV #0300 SCL[2] 3 84000
MOV 84000 SQL[3]
SCL s sajo] D | - -
BEMBES A YA 2

TESCLIE £ L E BB IR L

MName Data Type | AT /rInitia\ Value \l Retained | Comni
EM BOOL FALSE Contre
D BOOL FALSE
Lo BOOL FALSE
PY¥ LINT 30
Edit ¥ariable
M ame:

[rata Tppe: UINT 'I

Internals Inputs Usage: Input hd
o LD
Initial Value: |30 R
. etan

Comment:

Retain Option
PLC

IRO IR15
DRO DR15



2-2
2-2-1

30,000

16#

30,000

L ““#3%& =

Pulse_2sON_2sOFF

EN

ENO
&20

&10

—| OFF_TIME

1
CX-Programmer

CLOCK PULSE

ON_TIME

=-~M| = @{[+;":]}<

0 9

Pk

Function Block Memory Allocation [NewP!

110

x|

FE Instance Area | Start Address | End Address | Size oK I
Mon Fetain H512 H1407 836 4'
Fietain H1408 H1535 128 Cancel
Timers Ta072 T4095 1024 Edit |
Counters Canfz2 4095 1024

Default |
Advanced... |

>,

?/

35



36

CSICJ- CPU 3.0 NSJ
FB
H512 H1407 89 |CIO, WR, HR, DM, EM
H1408 H1535 128 |HR, DM, EM
T3072 T4095 1024 |TIM
C3072 C4095 1024 | CNT
FQM1
FB
5000 5999 1000 | CIO, WR, DM
T206 T255 50 |TIM
C206 C255 50  |CNT
CSICJ- CPU 3.0
1
H /0 CIO H
w D
2 E 2 3
H512  H1407
1) TIMER COUNTER
@) DM EM
®3) EM
1
H /0 ClO H
w D
2 E 2 3
H1408 H1535
1) TIMER COUNTER
@) DM EM




3) EM

TIMER
T 1 PV 16
T3072 T4095 1 Pv 16
Counter Area
COUNTER
C 1 PV 16
C3072 C4095 1 PV 16
H512 H1535
H512 H1535
HOOO H511
. AT
. /
H512
H1535
FQM1
FB
5000 5999 1000 CIO, WR, DM
T206 T255 50 TIM
C206 C255 50 CNT
1
I/0 ClO w D
2
CIO5000 Cl0O5999
(€N} TIMER COUNTER

37



) DM EM

TIMER

T 1 PV 16
T206 T255 1 PV 16
COUNTER

C 1 PV 16
C206 C255 1 PV 16

CX-Programmer  Output Window  Complie Tab

. Compile PLC CompileAll
PLC Programs
W0 W51l W0.00
““ERROR: [omitted]...- Address
-WO0.00 isreserved for Function Block use]

BrF
P_Off FB 10 | — o
EN EN tart i
— o) _O Instance data area D ddress Size
Non Retain WO [512 >
Retain /

W0.00 3.0 Timers /
O \ Counters /

» Compile error:

30,000



2-2

A B
CTD A B
2F 1 (B3hiEE) 1EF 2 (B#hiss)
oim A HEeE ofm B itEss
cTD cTD
_lop Q | _lop Q|
| w | w
— PV ov |10 —1 PV cv | D150
=5 B iT#EE
. AR E S EA R 897 T EUE
_lco a |
_ | ERAR ST HE (AT SER )
— pv cv | B200
2 A
110 &,
ENTH
FB EX
By ENTE
Body
%61 B
/0 &
ExEH
Body
1
2
PLC

39




@

BOOL

P_Off, P_On

0 (FALSE), 1 (TRUE)

INT

16

& +

DINT

32

LINT

-32,768 to 32,767

-2,147,483,648 to 2,147,483,647

-9,223,372,036,854,775,808 to
9,223,372,036,854,775,807

UINT

16

UDINT

32

ULINT

&01t0 65,535

& 010 4,294,967,295

&0to 18,446,744,073,709,551,615

REAL

32

LREAL

-3.402823 < 10°  -1.175494 x<

10%,0, 1.175494 < 10~
3.402823 < 10®
308

-1.79769313486232 < 10
-2.22507385850720 > 1@);?, 0,
2.22507385850720 >< 10",
1.79769313486232 =< 10

WORD

16-

16

#0000 FFFF &0 65535

DWORD

32

#00000000
4,294,967,295

FFFFFFFF &0

LWORD

16

#0000000000000000
FFFFFFFFFFFFFFFF &0
18,446,744,073,709,551,615

40

2

BOOL

BOOL

16

INT, UINT, WORD

INT, UINT, UINT BCD, WORD

32

DINT, UDINT, REAL, DWORD

DINT, UDINT, UDINT BCD, REAL,
DWORD

LINT, ULINT, LREAL, LWORD

LINT, ULINT, ULINT BCD,
LREAL, LWORD

CHANNEL, NUMBER ( )

NUMBER




2-2-3

EN ON
s
1.0
I eno|—( ) EABIT. MAENDEEMHEOO.
DO D10 o HIAEN &FONBF, T34,
— A B = AT RF KA LI1.0f1FD10.
o LIHAEN AFONRS, TIATEM].
1.0 FOFF. REKDIOKE.
EN ON
Pulse_2sON_1sOFF
P_On CLOCK PULSE 19

EN ENO

&
ON_TIME ﬁ 1. iHRAFB.

OFF_TIME

&20

&10

2. REEREHESHEHHEZE.

FB 323 (Pulse_2sON_1sOFF)

kS AR &
HER 200-100ms_PULSE_tim_a
A#E 200-100ms_PULSE_tim_b ===
A 200-100ms_PULSE_ON_TIME | &20
LN 200-100ms_PULSE_OFF_TIME | &10

.
H3% (Image)
Pulse_2sON_1sOFF tim_b

Pulse_2sON_1sOFF tim_a Pulse_2sON_1sOFF OFF_TIME ‘

— Pulse_2sON_1sOFF tim_b Pulse_2sON_1sOFF ON_TIME ‘

Pulse_2sON_1sOFF ENO

! Pulse_2sON_1sOFF tim_a :

N




EN OFF
EN OFF
B=F FB EX
Body
P_Off FB 1.0
] En ENO 4@ P_On
— | ENO
Internal
variable a
HUTHER:
WMEEE1.00FOFF B T RaRIFHREELRTE.
EF
?D%E}%Eiﬁfi¢ﬁﬁﬂ§gﬂgﬁ?ﬂfi)‘(¢
P Off| P On 1.0 #HITHRIZ, NA1.0fE Eadk FOFF.
— | O
I I
N EN OFF EN  OFF
P_On EN
CX-Programmer 6.0
8
ST
FBOEE FB1: G E FB7:#ME FB8: B
INSTANCE_FB1| /_,»V INSTANCE_FB2 - INSTANCE_FB8 -
> — FB1 2nd,4 — v S n 4 — FB8 T st —I—0
N\ FBO (ST) 1 \‘ FB1(ST) /1 FB7 (ST) by FB8 (ST)
S:p: v s P RELn
INSTANCE_FB1 (A:=FB1__OUT1,B=:>FB1_IN1) INSTANCE_FB2 (...,..) INSTANCE_FBS (...,..) )
“INSTANCE_FB1,” #1 “INSTANCE_FB2,” & AIhaE R BHE LRI .
i HABRIES AN SIARRIZMES AT UER A RFIA AT sk Z EfE A .
FB

42

Always ON

l=)

EF Targer_1_FE[Operation_mockle]

+- B Cordtiont1[Condition_check]
F-3EF wanple]Operation_moduls]

] i Corcltion ] [Condtion_cherk)

.oxf



2-3

2-3
. BPRG BEND
. SBS GSBS RET MCRO SBN GSBN GRET
. JMP CJP CIPN JIME
. STEP  SNXT
. !
« 1/O REFRESH |ORF
e« TMHH  TMHHX
. CV FRMCV ~ TOCV
. PUSH FIFO LIFO SETR GETR
« FAILURE POINT DETECTION FPD
. / PV MOVRW
AT AT
AT
. DM EM BCD
1o} .
IRO  IR15 IR0 |IR15;
+5/R0 DR DRO IR0 JIRO++ IR0
. 110
/0
. DM EM BCD

B4 ESTES AL
REXPHIES

43
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EN OFF
DIFU DIFD @ %
. EN OFF EN
ON
. EN ON
EN ON
EN
ON
0.0 Body
FB1
}7 EN ENO [T 4 TLDEN
. 1ORIN1
—1 IN1 ouTt |—— £ SETOUTT
LN F14H0.00E X MOFF4% [ ONRY,
LIRS TIBIT.
L4 N5 140.004: F OFFH,
BLTIET.
Always ON P_On EN
POn £
FB1
I— EN ENO |7 tLD a
t ORIN1
0.00 a O um SETOUT1
IN1
ENIfIA 3R 40 FON.
Eit, XLEMIELITBITEE.
. ceyr>

MILH(517), MILR(518), MILC(519), DIM(631), MSKS(690), MSKR(692),
CLI(691), FAL(006), FALS(007), TKON(820), TKOF(821)

“&,’

* CNR 545 CNRX 547 RESET TIMER/COUNTER

EN OFF
DIFU DIFD @ %

EN OFF
EN OFF OFF



ST

Body
0 FB1
EN ENO |7 LD EN
TIM tim UP
UP

B{EIN 5 140.0058: FOFF,

{BER B FTTHARIE (UP)

{1 R4 FOFF

Always ON P_On EN
P On Body
FB1
l— EN ENO | D a
TIM tim
000 a UP
\EDE&@A%#QQO&L?OFF,
BT TR ARIE (UP) 4&TFOFF.

L[]
. CASE IF
. FOR WHILE REPEAT EXIT
* RETURN

TIMER COUNTER

B

45



REH LE
— — F——— B
A
R IE LEh
— B —O — o
- FB =
. 00
’ FB1 _1 }7 FB1
_+ }7 EN FB2 EN
xouT || XINt xour| 22
00
D100 XIN2 _{ }7 FB2 et 2 B A
-~ MFB1f6ZFB2.
D3000
— XIN1
D100 | xinz
CX-Programmer CPU
CPU

110

46



2-4

CPU
EF FB EX
=& Body
0.0 FB 10.0 LD P_On
++ AAA
7‘ }— EN ENO 4@ Fatal error occurs here.
D100 | AAA 888 | D200 MOV AAA BBB
MOV AAA BBB D200
FB 110
CS/CJ- CPU 3.0 NSJ
H512 896 CIO, WR, HR, DM, EM
H1408 128 HR, DM, EM
T3072 1,024 TIM
C3072 1,024 CNT
FQM1
FB
5000 5999 1000 ClIO, WR, DM
T206 T255 50 TIM
C206 C255 50 CNT
FB CX-Programmer
. Program -Compile PLC Compile All
Programs
2-4
CX-Programmer
2-4-1
1 2 4
1 2 4 « INT UINT
« DINT DINT

* LINT  ULINT

47



2-4-2

48

* WORD
* DWORD
* LWORD

FELMRE.
e

THRERTE LAS )

Unit No.

PARA

ERHATEERBE.

AT

IHREIRTE ASEA)

DATA_1

DATA_2

1R TIRE.
HNERDATA_1 AR B X

}Jg\jbz-?-, #5185 D00100#Y

HIRDATA 2R B EHR AR K/

1‘7%2%2. &1 FW500F1W501

AT AR ik AT AR 1B ek 7R 5 i

2-4-4

MATERERTIEE— A#sﬁ%
ik (SRHbiE) BYIRIEREYHE

f5lan, XFER (BLOCK TRANSFER)J <
AR TFIB10NFMDATA_ 14T KAy 15 1%
ZMDATA 24T Sk rysthit .

XFER

&10

DATA_1

DATA 2




2-4

BF
I HERE AL
| — &I EIRME.
OK_Flag
NG_Flag

[(° [
o

gﬁmf\
; \

|
\ |

\ W0.01

EIMEBHEMNTENENEE:

ERHBHTR.
1.0
AT AT
o)
2-4-3
2-4-3 AT
. 110
110
110

RECV 098

Always ON

AT

AT
/O

SEND 090

110

2-4-4

CPU

Equals

AT

2-4-5

AT

49



2-4-4
AT

AT

XFER(070) (BLOCK TRANSFER)

SEND(090)
2-5
1,2,3... 1
2-6
MOV
FREAD 2
= WORD 10 =

[ (9]

MOV #5C31 file_name[0]

MOV #3233 file_name[1] }» EEMRETEPIREHIRE.

MOV #0000 file_name[2])

FREAD (omitted) (omitted) file_name[0] (omitted)<~— FE35 S1R1ELH,
MEHENE—ITE.

FREAD S1

= DINT 3 =
read_num[0] to read_num([9]

MOVL &100 read_num(0] (No._of words) 1, ANE4E T o
MOVL &0 read_num[1] (1st_source_word) } ERMHETRFRERE.

FREAD (omitted) read_num[0] (omitted) (omitted)~— Eﬁ?*ﬁﬁﬁ H, _
MEREME - TR,

50



2-4

2-4-5

1,2,3...

FREAD

= WORD

read_data[0] to read_data[99]

FREAD (omitted) (omitted) (omitted) read_data[0]

ST
1/O
IRO
1
/0
2000
1
2. MOVR 560
O
IRO
3.
2 Clo

IR15

ClO

&10

100

2-4-6

DM

MOVE TO REGISTER

IRO

&b

AT =CIO 2000
/O
CIO n+a
+a IR0
TST

D+1

110

AT ClOo

DINT

SETB

51



2-4

I1/O
A P 1) MEE—CIORXHFEN (n=ClO2000+E 7T Ex10)
THEESR E AL / Fﬁ,}%z‘ﬁﬂ:l Fn (n +EITSX
BRTS GHATERINTRIESE)
— — HBE (REHTEFMDINTEIERR)
gk (REREEE. WORDHEIEZREL, 400804H 7t ZFIATIR E=2000)
&3 Unit No.
NI
— T S TLII0F BT
810| FiRmBMES.
Unit No.
Offset

I MOVR | 7Ffi&IROR&kEYI/OTFi%EE K
Relay b8
IR0

RIBIEMZEIROH .

+L

IR0
Offset
IRO

2) {8 ECIORIB HRYIEER (fHizn, CIO
Fn+aFifi b)

+1,IR0
&2

[—4 ———{SETB_| #1%CIO%n+1, 102

2-4-6
IRO IR15 1/0
IRO [IR15

IRO IR15 ,IRO
MOVR 560 /10

ERER FTBI/OTE %2
> X
MOVR(560) — >
(o 1)
IRC]
ThH 1788
BlF: A %;%gﬁj%ﬁ%m%*%mi
I— Instruc1¢1 >
n IEIRO+51R 7%
Sl SbiE
IR0

52

IR15

110



1) IRO IR15
IRO IR15
BIF: BEThEER (IAETUEERERZ)
1. 1R7FIRE (fltn, A) .
F EXA
E /' A
|
TEIIRERR
2. fEAIR
E)‘LB
BHmek (KETHEERERZ)
3. IREEZEREHE (flm, A .
T [Exal
E)‘(A
%)
IRO IR15
IROIGRHRTF T & & H
Alwa:;c;lnN Flag MOVL436) D
IR_U B iEF IRO
. SavelR[0]
rame DINT 1
IRO

53




1

Ok_Bit
1

CIP n

I
Reangs Check O

*(420)
525

Unithlo

Uit Mn&0 to
Offzet

Uit ho*825

MOVR(EED) []
SCPU_relay[0]

ICPU Bus Lini
IRD

+Lianty ]
RO
Offzet

Uit ho*825
IRD

110

CPU
ClO1500+ x25 110
IRO CPU
CPU
&0~&15

&0~&15
UnitNo INT

1. UnitNo &25 Offset
DINT
2, SCPU_Relay INT
110
WORD
IRO 400
AT =1500

SCPU _relay [2]
SCPU_relay
ClO 1500 + (UnitNo > &25) + 2
2

3. Offset UnitNo =< &25

IRO 110

2)

MetCheck_OK

Local hoce ket

TST(350)

ClIOn+t0 n+24

ModeSelf_OkK

+5 R0

&15

Lol Mo Dat

1 CIO 1500+
UnitNo =< &25 /0
IR0 IRO
+2,IR0
CIO 1500 + (UnitNo > &25) + 2

SCPU_relay
SCPU_relay [2]
(UnitNo > &25) +2

ClO 1500 +

TST(350/351)/SETB(532)

NetCheck_OK ( BOOL
) ON IRO+6
15  ClO 1500 +UnitNo > &25 +6
ON NodeSelf_OK ON

F_on
L

IR0

— |
Always ON Flag

MOVL(498)
SavalR[0]

IRD
IRD

SavelR[0]
IRO




2-5

2-5

AT
AT
2-6
1,2,3... 1. AT
Programmer
2.
Programmer

CX-Programmer

CX-Programmer

16

AT

AT

CX-

CX-

10

55



2-5

AT
AT
CXProgrammer
BLOCK TRANSFER(070) XFERW SD
W S D
&10 W WORD a S WORD
b D XFER &10ab
XFER 070 a 10
b 10 CX-Programmer
5] F: XFER &10 a b
(T8 a 71 b JHWORDHIE L AY)
MER S BC ittt MERS EL itttk
f-F: H700 Variable a (1 word) \ #1F: H7OD Variable b (1 word)
10 FEHETREa 3
KINEX.

>_N ZXEHES. Eik, CX-
$ Programmer i i 445451 -

CX-Programmer

LINE TO COLUMN(064) COLM SDN
S D N
COLM ab[Q] ¢
10 WORD 16
D CX-Programmer

CX-Programmer
: BLOCK TRANSFER: XFER W S D
w S D

56



2-6

&20 W WORD 10 a S
WORD 10 b D
XFER &20 40] b[0]
a0] b[0] 10  XFER 070 20
W XFER 070
110 /
a[10 elements] H700 ~H709 b[10 elements]
H800 ~ H809 XFER 070 H700~ H719
H800 ~ H819
C H810 H819
20 20
a b
XFER 820 a[0] b[0]
EFRB101TEHIWORD HiELE AT T Ea fb,
ERW20F, BRTEHEMEA20NTE (FETEa Fb) .
REB S Ee it it REBS Ee itk
f5lF: H700 )
- AT Ea (10 #eATEa (10 N
10 F =) - =) 10 F
20 %
B H710 > f1F: H810
20F RS T E aflb
R e FEARTFUREMER (Al
HB810ZIH819) . B AT EKEH
B1F: H719 ?Eon{lt, CX-Programmer7 i
J 5IF: H819 - WERIR.
CX-Programmer
2-6
AT
CX-Programmer CP- CPU CS/ICF CPU 3.0

57



2-6

58

AT
AT
AT

Programmer

Programmer

AT

110 AT
AT AT

CS/CJ CPU NSJ NSJ
3.0

FQM1 3.0
“<FQM1 only”>

CS/ICF CPU FQM1
NSJ NSJ
0013

CX-

CX-

AT

FQM1

3.0
FQM1



2-6-1

AT

LOAD

LD
@LD
%LD
ILD
'@LD
1%LD

BOOL

LOAD NOT

LD NOT
ILD NOT
@LD NOT
%LD NOT
!@LD NOT
1%L D NOT

BOOL

AND

AND
@AND
%AND
IAND
I@AND
1%AND

BOOL

AND NOT

AND NOT
IAND NOT
@AND NOT
%AND NOT
I@AND NOT
1%AND NOT

BOOL

OR

OR
@OR
%0R
IOR
I@OR
1%0R

BOOL

ORNOT

ORNOT
IOR NOT
@OR NOT
%O0OR NOT
!@OR NOT
1%0R NOT

BOOL

AND LOAD

AND LD

OR LOAD

OR LD

59




AT

NOT NOT 520
NOT
CONDITION [UP 521
on
CONDITION [DOWN 522
BITTEST  [LDTST 350 S WORD
T N: UINT
S
N
BITTEST  [LDTSIN 351 S WORD
e N: UINT
S
N
BITTEST  |ANDTST (350 S WORD
—— AND TST N: UINT —
s
N
BITTEST  |ANDTSIN 351 S WORD
—1 AND TSTN N UINT —
s
N
BITTEST  |ORTST 350 S WORD
— TST N: UINT ===
s
N
BITTEST  |ORTSTN 351 S WORD
— TSTN N: UINT
s
N

60




2-6-2
AT
OUTPUT ouT BOOL
1ouT /\
OUTPUT NOT |OUT NOT BOOL
IOUT NOT
KEEP KEEP 011 BOOL
S (Set
IKEEP —( ) KEEP
’ R (Reset)
— B
DIFFERENTIAT [ DIFU 013 BOOL
DIFU
EUP IDIFU
B
DIFFERENTIAT [DIFD 014 BOOL
EDOWN IDIFD PIFb
B
SET SET B: BOOL
SET
@SET
%SET B
ISET
|@SET
16SET
RESET RSET B: BOOL
RSET
@RSET
%RSET B
IRSET
I@RSET
19RSET
MULTIPLEBIT [SETA 530 D: UINT
SET SETA
@SETA 5 N1: UINT -
i N2: UINT
N2
MULTIPLE BIT |RSTA 531 D: UINT
@RSTA 5 N1: UINT
i N2: UINT
N2
SINGLE BIT SETB 532 D: UINT
SET SETB
@SETB S N: UINT
ISETB
N

61




AT
SINGLEBIT RSTB 533 p— UINT
RESET @RSTB UINT
IRSTB D
N
SINGLEBIT OUTB 534 UINT
OUTPUT @OUTB ouTB ——
10UTB P
' N
2-6-3
AT
END END 001
END
NO OPERATION [NOP 000
INTERLOCK IL 002
INTERLOCK ILC 003
CLEAR ILC
MULTI- MILH 517 N: #t
INTERLOCK MILH = SO0
DIFFERENTIATI N -
ON HOLD 5
MULTI- MILR 518 N: i
INTERLOCK MILR s oL
DIFFERENTIATI N -
ON RELEASE 5
MULTI- MILC 519 N: #+
INTERLOCK —__MiLc
CLEAR N
JUMP MP 004 N:
JUMP END IME 005 N:
CONDITIONAL |CJP 510 N:
JUMP
CONDITIONAL |CJPN 511 N:
JUMP
MULTIPLE IMPO 515
MULTIPLE JMEO 516

62




AT
FOR-NEXT FOR 512 N: UINT
LOOPS —]__FOR
N
BREAK LOOP |BREAK 514
FOR-NEXT NEXT 513
LOOPS
2-6-4
AT
TIMER TIM — N: TIMER
(BCD) N s WORD
S
TIMX 550 N: TIMER -
TIMX
(BIN) N S UINT
s
HIGH-SPEED  |TIMH 015 N: TIMER
TIMER TIMH
(BCD) N S WORD
s
TIMHX 551 N: TIMER
TIMHX
(BIN) N s UINT
s
ONE-MSTIMER [TMHH 540 N- TIMER
(BCD) s: WORD
TMHHX 552 N: TIMER
(BIN) s UINT

63




AT

ACCUMULATIV [TTIM 087 N: TIMER
E TIMER MM
(BCD) N S WORD
S
TTIMX 555 N: TIMER
TTIMX
(BIN) s UINT
N
S
LONGTIMER  [TIML 542 — D1: WORD
(BCD) -~ D2: PV DWORD
- S sv DWORD
S
TIMLX 553 D1: UINT
TIMLX
(BIN) - D2: PV UDINT
- Y UDINT
S
MULTI-OUTPUT [MTIM 543 — D1: UINT
TIMER (BCD) - D2: PV WORD ---
S sV WORD Yes(8)
D2
s
MTIMX 554 D1: UINT
MTIMX
(BIN) - D2: PV UINT
D2 S sV WORD Yes(8)
S
COUNTER CNT o N: COUNTER |[---
(BCD) N S WORD
S
CNTX 546 N: COUNTER |---
CNTX
(BIN) s UINT
N
S
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AT

REVERSIBLE  |CNTR 012 N- COUNTER |
COUNTER (BCD) ~ (s WORD
CNTRX 548 N- COUNTER |—
CNTRX
(BIN) s UINT
N
S
RESET TIMER/ |CNR 545 NI TIMERor | —
COUNTER @CNR CNR COUNTER
(BCD) N1
N2 N2: TIMER or ---
COUNTER
CNRX 547 NI TIMERor | —
@CNRX CNRX COUNTER
(BIN) e
N2 N2: TIMER or -
COUNTER

N1

N2
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2-6-5
AT
( LD,AND, OR (300 (=) LD: Si: UINT
+ 305 (<>)
20T |30 — 2 UINT
’ 315 (<=) s1
320 (>) S2
325 (>=)
AND:
S1
S2
OR:
S1
S2
( LD,AND, OR (301 (=) Si: UDINT
) + 306 (<>)
:1 <>! <! <:!
>, >= 311 (<) s2: UDINT
+ 316 (<=)
L 321(>)
326 (>=)
( LD,AND, OR 302 (=) Si: INT
+ 307 (<>)
:1 <>1 <! <:!
>, >= 312 (<) s2: INT
+ 317 (<=)
S 322 (>)
327 (>=)
( LD,AND, OR (303 (=) Si: DINT
) + 308 (<>)
:1 <>1 <1 <:1
>, >= 313 (<) s2: DINT
+ 318 (<=)
SL 323 (>)
328 (>=)
UNSIGNED CMP 020 s S1: UINT
COMPARE ICMP
S1
s2: UINT
S2
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AT
DOUBLE CMPL 060 —|st 1 UDINT
UNSIGNED c
COMPARE s1
S 2 UDINT
S2
SIGNED BINARY |CPS 114 S1: 1 INT
COMPARE ICPS CcPS
s1
S 2 INT
S2
DOUBLE SIGNED | CPSL 115 S1: 1 DINT
BINARY CPSL
COMPARE s1
S 2 DINT
S2
TABLE TCMP 085 o 1S WORD
COMPARE @TCMP S T WORD Yes (16)
. R: UINT
R
MULTIPLE MCMP 019 vl WORD Yes (16)
COMPARE @MCMP - <2 WORD Yes (16)
- R: UINT
R
UNSIGNED BLOCK [BCMP 068 —ur S WORD
COMPARE @BCMP . T WORD Yes (32)
. R: UINT
R
EXPANDED BCMP2 502 s 1S WORD
BLOCK COMPARE | @BcmPp2 : = WORD Ve
)
T R: WORD
R
AREA RANGE ZCP 088 CD: UINT
COMPARE zcp
cb LL: UINT
LL uL: UINT
UL
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AT
DOUBLE AREA ZCPL 116 CD: UDINT
RANGE COMPARE ZCPL e
cb L UDINT
LL
UL: UDINT
uL
LD,AND, |[341(=DT) |LD (LOAD): C: WORD
OR + 342 .
DT, <> pr) | ——] Symol |— SL: WORD Yes(3)
c
E:Tb;DI[‘)T $(<DT) - s2 WORD Yes(3)
>=DT -
(<=DT) S2
345 (>DT)
346 AND:
(>=DT)
— Symbol |—
C
S1
S2
OR:
— Symbol —
C
s1
s2
2-6-6
AT
MOVE MOV 021 — WORD
@Mov S WORD
IMOV
I@MOV P
DOUBLEMOVE |MOVL 498 L DWORD
@MOVL S DWORD
D
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AT

MOVE NOT MVN 022 e s WORD
@MVN S D: WORD
D
DOUBLEMOVE | MVNL 499 s DWORD
NOT MVNL
@MVVNL . D: DWORD
D
MOVE BIT MOVB 082 s WORD
MOVB
@MVOVB
S
C: UINT
c
D: WORD
D
MOVE DIGIT MOVD 083 S WORD
MOVD
@MOVD
s
C: UINT
c
D: UINT
D
MULTIPLE BIT XFRB 062 prranl e UINT
TRANSFER @XFRB S WORD
= :
S D: WORD
D
BLOCK XFER 070 prman1 I UINT
TRANSFER @XFER
N
s WORD
s
D D: WORD
BLOCK SET BSET 071 T WORD
@BSET s st WORD
St E WORD
E
DATA EXCHANGE | XCHG 073 e |Ex WORD
@XCHG
El E2: WORD
E2
DOUBLE DATA XCGL 562 El: DWORD
EXCHANGE @XCGL XCcet
El E2: DWORD

E2
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AT
SINGLE WORD DIST 080 s WORD
DISTRIBUTE @pISsT PST e WORD
s
Bs Of: UINT
of
DATA COLLECT  [coLL 081 o lBs WORD
@COLL
Bs Of: WORD
of D: WORD
D
MOVE TO MOVR 560 s BOOL
MOVR
REGISTER @MOVR
S D: WORD
D
MOVE TIMER/ MOVRW [561 S
COUNTERPV TO | @MOVRW TC
REGISTER
D:
2-6-7
AT
SHIFT REGISTER | SFT 010 — St UINT
St
- UINT
D1 D2
REVERSIBLE  [SFTR 084 UINT
SHIFT REGISTER | @sFTR SFTR
c St UINT
St
E UINT
D1 D2
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AT
ASYNCHRONOU |ASFT 017 C: UINT
SSHIFT @ASFT ASFT
REGISTER c ~ ST
st '
E E: UINT
D1 D2
WORD SHIFT  |WSFT 016 o 11s WORD
@WSFT S St UINT
e UINT
E
D1 D2
ARITHMETIC ~ [ASL 025 Wd: UINT
SHIFT LEFT @ASL ASL
wd
DOUBLE SHIFT |ASLL 570 | we UDINT
LEFT @ASLL
wd
ARITHMETIC ~ [ASR 026 Wd: UINT
SHIFTRIGHT | gasr ASR
wd
DOUBLE SHIFT |ASRL 571 e ]| We UDINT
RIGHT @ASRL
wd
ROTATELEFT  |ROL 027 — | we: UINT
@ROL
wd
DOUBLE ROLL 572 Wd: UDINT
ROTATELEFT | @ROLL ROLL
wd
ROTATELEFT  [RLNC 574 Wd: UINT
WITHOUT @RLNC RLNC
CARRY wd
DOUBLE RLNL 576 Wd: UDINT
ROTATELEFT | @RLNL RLNL
WITHOUT wd
CARRY
ROTATERIGHT |ROR 028 —= e UINT
@ROR
wd
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AT

DOUBLE RORL 573 Wd: UDINT
ROTATERIGHT | @RORL RORL
wd
ROTATERIGHT |RRNC 575 Wd: UINT
WITHOUT @RRNC RRNC
CARRY wd
DOUBLE RRNL 577 Wd: UDINT
ROTATERIGHT | @rRRNL RRNL
WITHOUT wd
CARRY
ONEDIGIT SLD 074 < 1l UINT
SHIFT LEFT @SLD - E: UINT
E
ONEDIGIT SRD 075 el UINT
SHIFTRIGHT | @srD - = OINT
E
SHIFT N-BIT NSFL 578 D: UINT
DATA LEFT @NSFL NSFL
D
C: UINT
c
N: UINT
N
SHIFT N-BIT NSFR 579 D: UINT
DATARIGHT | gnsER NSFR
D
C: UINT
C
N: UINT
N
SHIFT N-BITS ~ [NASL 580 o LD UINT
LEFT @NASL S C: UINT
C
DOUBLE SHIFT  |NSLL 582 o LD UDINT
N-BITSLEFT @NSLL C: UINT ---
5 :
c
SHIFTN-BITS ~ [NASR 581 el UINT
RIGHT @NASR C: UINT ---
5 :
c
DOUBLE SHIFT | NSRL 583 D: UDINT
N-BITSRIGHT | @nsRL NSRE IS OINT
5 :
c
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2-6-8
AT

INCREMENT ++ 590 wa: UINT
BINARY @++ e

wd
DOUBLE ++L 591 wa: UDINT
INCREMENT @++L i
BINARY wd
DECREMENT - 592 wa: UINT
BINARY @- -

wd
DOUBLE L 593 wa: UDINT
DECREMENT @-L L
BINARY wd
INCREMENT BCD | ++B 594 5 ||we WORD

@++B

wd
DOUBLE ++BL 595 wa: DWORD
INCREMENTBCD | @s+pL Bt

wd
DECREMENT BCD |--B 596 . wa: DWORD

@B

wd
DOUBLE ~BL 597 wa: WORD
DECREMENT BCD | g..g|_ ~BL

wd
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2-6-9

AT

SIGNED BINARY |+ 200 - AU INT
ADD WITHOUT . ,
CARRY @ ™ Ad: INT
v R INT
R
DOUBLE SIGNED | +L 401 - AU DINT
BINARY ADD L ,
WITHOUT CARRY | @ Au Ad: DINT
R DINT
Ad
R
SIGNED BINARY _ |+C 202 — AL INT
ADD WITH CARRY | g+c v T
Au
- R INT
R
DOUBLE SIGNED | +CL 403 —1|Au DINT
BINARY ADD CL ,
WITH CARRY @ Au Ad: DINT
R DINT
Ad
R
BCD ADD B 204 — AU WORD
WITHOUT CARRY |@+B = d WORD
- R WORD
R
DOUBLE BCD ADD |+BL 205 AU DWORD | —
WITHOUT CARRY | @+gL +BL
Au Ad. DWORD _ |—
Ad
R R: DWORD
BCD ADDWITH __ |+BC 206 AU WORD
CARRY @+BC *BC
Au Ad. WORD
Ad
R R: WORD
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AT

DOUBLE BCD ADD |+BCL 407 AU DWORD
WITH CARRY @+BCL +BCL
A
- Ad: DWORD | —
Ad
R
R: DWORD
SIGNED BINARY |- 410 Mi: INT
SUBTRACT ' - )
WITHOUT CARRY | @ Mi Su: INT
R: INT
Su
R
DOUBLE SIGNED _|-L 211 - Mi: DINT
BINARY L - -
SUBTRACT @ v su: DINT
WITHOUT CARRY - R: DINT
R
SIGNED BINARY  |-C 412 c Mi: INT
SUBTRACT WITH c - -
CARRY @ v su: INT
: INT
< R:
R
DOUBLE SIGNED _|-CL 413 = Mi: DINT
BINARY WITH L - -
CARRY @ v su: DINT
- R: DINT
R
BCD SUBTRACT _ |-B 414 Mi- WORD
WITHOUT CARRY | g B - WORD
Mi :
R: WORD
Su
R
DOUBLE BCD BL 415 Mi: DWORD
SUBTRACT @-BL BL
WITHOUT CARRY Mi e
su:
s
: R DWORD |-
R
BCD SUBTRACT _ |-BC 416 Mi: WORD
WITH CARRY @-BC -BC - WORD
Mi :
R: WORD
Su
R
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AT

DOUBLE BCD -BCL 417 o |Mi: DWORD
SUBTRACT WITH _BCL - :
CARRY @ Vi Su: DWORD
Su
R: DWORD
R
SIGNED BINARY  [* 420 - Md: INT
MULTIPLY @
Md
Mr: INT ---
Mr
R: DINT
R
DOUBLE SIGNED  [*L 421 - Md: DINT
BINARY @L L
MULTIPLY Md Mr: DINT
Mr
R R: LINT
UNSIGNED U 422 - Md: UINT
BINARY @ v
MULTIPLY Md
Mr: UINT -
Mr
R: UINT
R
DOUBLE *UL 423 - Md: UDINT
UNSIGNED @ uL ut
BINARY Md Mr: UDINT
MULTIPLY M
R R: ULINT
BCD MULTIPLY  [*B 424 = Md: WORD
@*B : WORD
Md Mr: ©
Mr R: DWORD |-
R
DOUBLE BCD *BL 425 - Md: DWORD
MULTIPLY @ BL BL
Md Mr: DWORD
Mr
R R: LWORD
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AT
SIGNED BINARY [/ 430 Dd: INT
DIVIDE a /
b o INT
Dr
R R: DWORD 2
INT
DOUBLE SIGNED  [/L 431 Dd: DINT
BINARY DIVIDE | gy L
S | P DINT
Dr
R R: LWORD 5
DINT
UNSIGNED U 432 " Dd: UINT
BINARY DIVIDE | gy S o OINT
R: DWORD 2
Dr
R
UINT
DOUBLE /uL 433 Dd: UDINT
UNSIGNED @luL /UL
BINARY DIVIDE Dd
Dr: UDINT
Dr
R
R: LWORD 2
UDINT
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AT
BCD DIVIDE /B 434 . Dd: WORD
@/B Dd Dr: WORD ===
R: DWORD 5
Dr
R
WORD
DOUBLE BCD /BL 435 Dd: DWORD
DIVIDE /BL
@/BL — Dr: DWORD
R: LWORD >
Dr
R
DWORD
2-6-10
AT
BCD-TO-BINARY | BIN 023 -~ S WORD
@BIN
S
R R UINT
DOUBLE BCD-TO- | BINL 058 ey S DWORD
DOUBLE BINARY | @BINL - = ODINT
R
BINARY-TO-BCD |BCD 024 - S UINT
@BCD
s
R
R: WORD
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AT

DOUBLE BINARY- [BCDL 059 BCDL S UDINT
TO-DOUBLEBCD | @BCDL < R DWORD
R
2 COMPLEMENT |NEG 160 NEG S WORD
@NEG s R: UINT
R
DOUBLE 2 NEGL 161 NEGL S DWORD
COMPLEMENT @NEGL S R: UDINT
R
16-BIT TO 32-BIT SIGN 600 SIGN S WORD
SIGNED BINARY @SIGN < = DINT
R
DATA DECODER MLPX 076 TLPX S: UINT
@MLPX S C: UINT
c R: UINT
R
DATA ENCODER DMPX 077 S UINT
@DMPX DMPX
S
R R: UINT
c C: UINT
ASCIl CONVERT ASC 086 noe S UINT
@ASC S Di: UINT
oi D: UINT 3
D
ASCIl TOHEX HEX 162 S UINT )
@HEX HEX
S
Di: UINT
Di
D D: UINT
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AT

COLUMN TOLINE [LINE 063 e S WORD (16)
@LINE < N: UINT
N D: UINT
D
LINETO COLUMN |[coLM 064 <o s WORD
@COLM S D: WORD (16)
S N: UINT
N
SIGNED BCD-TO- | BINS 470 C: UINT
BINARY BINS
@BINS ——1[s WORD
- INT
S D:
D
DOUBLE SIGNED  |BISL 472 -~ C: UINT
BCD-TO-BINARY | gg|s. - S SWORD
S D: DINT
D
SIGNED BINARY- |BCDS 471 C: UINT
TO-BCD BCDS
@BCDS c S INT —
S D: WORD
D
DOUBLE SIGNED | BDSL 473 - lc UINT
BINARY-TO-BCD | @BpSL : S SINT
S
D: DWORD
D
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2-6-11
AT
LOGICAL AND ANDW 034 o LT WORD
@ANDW - 12 WORD
- R: WORD
R
DOUBLE LOGICAL |ANDL 610 I DWORD |-
AND ANDL ANDL
@ m 12: DWORD |-
- R DWORD |-
R
LOGICAL OR ORW 035 [ WORD
@ORW " 12 WORD
R WORD
12
R
DOUBLE LOGICAL | ORWL 611 I DWORD |-
OR ORWL ORWL :
@ " 12: DWORD |-
- R DWORD | —
R
EXCLUSIVE OR XORW 036 eyvvaamt [E% WORD
@XORW " 2 WORD
- R WORD
R
DOUBLE XORL 612 | [ DWORD | —
EXCLUSIVE OR @XORL ’ = SworD T
p R DWORD |-
R
EXCLUSIVENOR | XNRW 037 o] [EE WORD
@XNRW " 12 WORD
R WORD
12
R
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AT
DOUBLE EXCLU- [ XNRL 613 oL DWORD |-
SIVE NOR @XNRL . s SWorRD 1=
" R: DWORD |-
R
COMPLEMENT CoMm 029 o[ we: WORD
@COM
wd
DOUBLE COML 614 wa: DWORD |-
COMPLEMENT @COML COML
wd
2-6-12
AT
BINARY ROOT ROTB 620 IS UDINT
@ROTB . R UINT
R
BCD SQUARE ROOT |ROOT 072 —oor IS DWORD  [--
@ROOT . R WORD
R
ARITHMETIC APR 069 C: UINT Yes (not
PROCESS @APR APR fixed)
s WORD
R: WORD
FLOATING POINT  [FDIV 079 Dd: UDINT
DIVIDE @FDIV Fov
Dd
Dr: UDINT ---
Dr
R: UDINT
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AT

BIT COUNTER BCNT 067 o1 UINT
@BCNT N S UINT
S R: UINT
R
VIRTUAL AXIS AXIS 981 e | L WORD
(FQM1 only) v C: WORD
= T: WORD @7)
=

83



2-6-13

AT

FLOATINGTO16-  |FIX 450 — S REAL
BIT @FIX R INT
S :
R
FLOATINGTO32-  [FIXL 451 -~ S REAL
BIT @FIXL S R DINT
R
16-BIT TO FLT 452 s INT
FLOATING @FLT FLT = REAL
S :
R
32-BITTO FLTL 453 _— S DINT
FLOATING @FLTL - = SEAL
R
FLOATING-POINT  [+F 454 - Au: REAL
ADD @+F - Ad: REAL
> R: REAL
R
FLOATING-POINT  [-F 455 Mi: REAL
SUBTRACT @-F F
-
! - REAL
Su
R R REAL
FLOATING- POINT  [*F 456 - Md: REAL
MULTIPLY @F F
Md Mr: REAL
Mr
R R: REAL
FLOATING- POINT  |/F 457 Dd: REAL
DIVIDE @lF 7
Dd
Dr: REAL
Dr
R: REAL
R
DEGREESTO RAD 458 s REAL
RADIANS @RAD RAD = AL
S :
R
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AT

RADIANS TO DEG 459 — REAL
DEGREES @DEG 6 AL
S
R
SINE SIN 460 o REAL
@SIN S REAL
R
COSINE cos 461 REAL
cos
@COs S REAL
R
TANGENT TAN 462 S REAL
@TAN S REAL
R
ARC SINE ASIN 463 REAL
ASIN
@ASIN . REAL
R
ARC COSINE ACOS 464 REAL
ACOS
@ACOS s REAL o
R
ARC TANGENT ATAN 465 REAL
ATAN
@ATAN . REAL
R
SQUARE ROOT SQRT 466 SorT REAL
@SQRT < REAL
R
EXPONENT EXP 467 — REAL
@EXP S REAL
R
LOGARITHM LOG 468 oo REAL
@LOG S REAL
R
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AT

EXPONENTIAL PWR 840 PWR B: REAL
POWER @PWR E: REAL
R: REAL
Floating Symbol LD, AND, 329 (=F) Using LD: Sl REAL
Comparison OR 330 (<>F)
+ 331 (<F) Symbol, option [—— < REAL —
:F’ <>F, <F, 332 (<:F) S1
<=F, >F, >=F
333 (>F) S2
334 (>=F)
Using AND:
—1 Symbol, option [
S1
S2
Using OR:
—1 Symbol, option J
S1
S2
FLOATING- POINT FSTR 448 FSTR S: REAL
TOASCII @FSTR S C: UINT (3)
: UINT
c D:
D
ASCII TO FVAL 449 | S: UINT
FLOATING-POINT | @rvaL VAL
S D: REAL
D
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2-6-14

AT

DOUBLE FLOATING |FIXD 841 s LREAL
TO16-BIT BINARY | @FixD FIXD = T
S :
D
DOUBLE FLOATING |FIXLD 842 s LREAL
TO32-BITBINARY | @FixLD FIXLD = SINT
S :
D
16-BIT BINARY TO | DBL 843 S INT
DOUBLE FLOATING | @pgL DBL = EAL
S :
D
32-BITBINARY TO |DBLL 844 S DINT
DOUBLE FLOATING | @ppLL DBLL S, SINT
S :
D
DOUBLE FLOATING- [ +D 845 Au: LREAL
POINT ADD @-+D D
Au Ad: LREAL
Ad R: LREAL
R
DOUBLE FLOATING- [-D 846 Mi: LREAL
POINT SUBTRACT | @.p D
Mi su: LREAL
Su R: LREAL
R
DOUBLE FLOATING- [ *D 847 - Md: LREAL
POINTMULTIPLY | @p D
Md Mr: LREAL
Mr
R R: LREAL
DOUBLE FLOATING- [/D 848 Dd: LREAL
POINT DIVIDE @D /o
Dd
br Dr: LREAL
R R: LREAL
DOUBLE DEGREES |RADD 849 v S LREAL
TO RADIANS @RADD s R: LREAL ---
R

87




AT

DOUBLE RADIANS | DEGD 850 . LREAL
TO DEGREES @DEGD G AL
S
R
DOUBLE SINE SIND 851 oD LREAL
@SIND S LREAL
R
DOUBLE COSINE COSD 852 CosD LREAL
@COSD S LREAL
R
DOUBLE TANGENT |TAND 853 D LREAL
@TAND S LREAL
R
DOUBLE ARC SINE [ASIND 854 oD LREAL
@ASIND S LREAL
R
DOUBLE ARC ACOSD 855 COSD LREAL
COSINE @ACOSD S LREAL
R
DOUBLE ARC ATAND 856 TAND LREAL
TANGENT @ATAND s LREAL ---
R
DOUBLE SQUARE  [SQRTD 857 LREAL
ROOT SQRTD
@SQRTD S LREAL
R
DOUBLE EXPONENT | EXPD 858 v LREAL
@EXPD S LREAL
R
DOUBLE LOGD 859 o5 LREAL
LOGARITHM @LOGD LREAL ---
S
R
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AT

DOUBLE PWRD 860 PWRD B: LREAL
EXPONENTIAL PWRD ] )
POWER @ B E: LREAL
R: LREAL
E
R
DOUBLE SYMBOL LD, AND, 335 (=D) LD: Sl1: LREAL
COMPARISON OR 336 (<>D)
+ 337 (<D) Symbol, option [—— < LREAL —
=D, <>D, <D, | 338 (<=D) s1
<=D, >D,
>=D 339 (>D) S2
340 (>=D)
AND:
—1 Symbol, option [
S1
S2
OR:

Symbol, option

S1

S2
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2-6-15
AT
SET STACK SSET 630 TB: UINT
SSET
@SSET
B N: UINT
N
PUSH ONTO STACK | PUSH 632 B
@PUSH S
FIRST IN FIRST FIFO 633 TB:
out @FIFO D:
LAST IN FIRST OUT [ LIFO 634 TB:
@LIFO D
DIMENSION DIM 631 N: .
RECORD TABLE | @pim DIM
N LR: UINT
LR
NR NR: UINT
B
TB: UINT
SET RECORD SETR 635 N:
LOCATION @SETR R: - o
D:
GET RECORD GETR 636 N:
NUMBER @GETR
IR:
D:
DATA SEARCH SRCH 181 C: UDINT
SRCH
@SRCH
c R1: UINT
R1
cd Cd: WORD
SWAPBYTES SWAP 637 N: UINT
SWAP
@SWAP
N
RL: UINT
R1
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AT

FIND MAXIMUM  [MAX 182 —1lc UDINT
@MAX c R1: UINT
R1 D: UINT
D
FIND MINIMUM MIN 183 . C: UDINT
@MIN c R1: UINT
R1 D: UINT
D
SUM SuM 184 C: UDINT
SUM
@SUM c R1: UINT
R1 D: UDINT
D
FRAME CHECK FCS 180 C: UDINT
SUM FCS FCS :
@ c R1: UINT
Rl D: UINT
D
STACK SIZE READ [SNUM 638 o TB: UINT
@SNUM
B D: UINT
D
STACK DATA SREAD 639 e TB: UINT
READ @SREAD
B C: UINT
c D: UINT
D
STACK DATA SWRIT 640 TB: UINT
OVERWRITE @SWRIT SWRIT
B C UINT
S UINT
S
STACK DATA SINS 641 TB: UINT
INSERT @SINS SINS
B C: UINT
s UINT
S

91



AT
STACK DATA SDEL 642 TB: UINT
DELETE @SDEL SDEL
B C: UINT
D D: UINT
2-6-16
AT
PID CONTROL PID 190 - s UINT
s C WORD (39)
D: UINT
D
PID CONTROL WITH | PIDAT 191 - s UINT
AUTO TUNING > < WORD @D
c D: UINT
D
LIMITCONTROL  |LMT 680 — s INT
@LMT . C: DINT 2
: INT
c D:
D
DEAD BAND BAND 681 D s INT
CONTROL @BAND . < OINT @
c D: UINT
D
DEAD ZONE ZONE 682 p—— s INT
CONTROL @ZONE . = SOINT 2
: INT
c D: U
D
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AT
TIME- TPO 685 — s UINT
PROPORTIONAL :

OUTPUT S C WORD @
R: BOOL
R
SCALING SCL 194 -~ s UINT
@SCL S P1: LWORD 4
P1
R: WORD
R
SCALING 2 SCL2 486 s INT
SCL2
@sCL2 < PL: WORD 3)
: WORD
-~ R: 0
R
SCALING 3 sCL3 487 - s WORD
@sCL3 < PL WORD ()
- R: INT
R
AVERAGE AVG 195 s UINT
AVG
N: UINT
R: UINT
2-6-17
AT
SUBROUTINE CALL |SBS 091 N
@sBS

SUBROUTINE SBN 092 N
ENTRY
SUBROUTINE RET 093
RETURN
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AT
MACRO MCRO 099 N
@VCRO S
D:
GLOBAL GSBS 750 N
SUBROUTINE CALL | @GsBs
GLOBAL GSBN 751 N
SUBROUTINE
ENTRY
GLOBAL GRET 752
SUBROUTINE
RETURN
JUMPTO B 982
SUBROUTINE (FQM1 only)
2-6-18
AT
SET INTERRUPT | MSKS 690 N: #
MSKS
MASK @MSKS
N s UINT
S
READ INTERRUPT |MSKR 692 N: 4
MSKR
MASK @MSKR
N D: UINT
D
CLEAR INTERRUPT | CLI 691 o 1~ #
@CL|
N s UINT
S
DISABLE DI 693
INTERRUPTS @pl — o ]
ENABLE El 694
INTERRUPTS
INTERVAL TIMER | STIM 980 eyt [orF #1 | WORD
@STIM o llez #  [INT
(FQM1 only) c3: #3  [INT
Cc2 ’
C3
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2-6-19 CJ1M-CPU21/22/23
AT
MODE CONTROL  [INI 880 = P WORD
@INI > C UINT
c NV: PCV DWORD
NV
HIGH-SPEED PRV 881 P #
COUNTER PV @PRV PRV
READ P S %
D D: WORD 1
2
COUNTER PRV2 883 p—- C1: WORD
FREQUENCY - :
CONVERT o1 cz UINT
(CJIM CPU Uit Ver. 2 D: UDINT
2.0or later only) 5
COMPARISON CTBL 882 P #
TABLE LOAD @CTBL — | CTBL
P C #
c
B
TB: LWORD
SPEED OUTPUT | SPED 885 s P UINT
@SPED 5 WORD
v F: UDINT
F
SET PULSES PULS 886 s P UINT
@PULS 5 T: UINT
T N: DINT
N
PULSE OUTPUT PLS2 887 P #+decimal |-
— PLS2 |
@PLS2 only
P M: #+decimal | ---
M only
S S WORD Yes (6)
F
F: UDINT
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AT
ACCELERATION ACC 888 =3 #+decima |-
CONTROL @ACC ACC only
P M: #+decimal | ---
only
S S WORD Yes(3)
ORIGIN SEARCH ORG 889 ORG P: #+decima |---
@ORG only
P C: #+decimal | ---
C only
PULSEWITH PWM 891 P: #+decimad |---
VARIABLEDUTY | @pwi PWM only
FACTOR P = #+decima |-
only
D D: #+decimal |-
only
2-6-20
AT
STEP DEFINE STEP 008 B: --- ---
STEP START SNXT 009 B: --- ---
2-6-21 1/O
AT
I/0 REFRESH IORF 097 --- ---

@IORF E
7-SEGMENT SDEC 078 SDEC S: UINT ---
DECODER @SDEC - - OINT

bi D: UINT
D
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AT

DIGITAL SWITCH |DSW 210 — I UINT
INPUT DO~D3
! o UINT
°© D: WORD
D c1: UINT
c1 c2: WORD
C2
TEN KEY INPUT TKY 211 —y - UINT
| D1: UDINT
o1 D2: UINT
D2
HEXADECIMAL HKY 212 HKY I UINT
KEY INPUT | 5 OINT
o} D: WORD ©)
D C WORD
c
MATRIX INPUT MTR 213 I UINT
MTR
| o UINT
: ULINT
o D: 4
D
C: WORD
c
7-SEGMENT 7SEG 214 S WORD 2
7SEG 2
DISPLAY OUTPUT - o OINT
C: #+ decima
o only
C D: WORD
D
INTELLIGENT I/O |IORD 222 C: UINT
READ IORD IORD :
@ c S UDINT 2
S
D
UNIT
D: UINT
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AT

INTELLIGENT I/O  |IOWR 223 SR UINT
WRITE @IOWR WORD

C

S UINT 2

D

UNIT

CPU BUSUNIT I/O | DLNK 226 UINT -—-
REFRESH @DLNK
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2-6-22

AT

PROTOCOL MACRO |PMCR 260 Py Ccl: UINT
@PMCR - c2: UINT
- s UINT
R: UINT
TRANSMIT TXD 236 — S UINT
@TXD
S C: UINT
N: UINT
N 0000~0100
0 256
RECEIVE RXD 235 e D: UINT
@RXD
D C UINT
N: UINT
N 0000~0100
0 256
TRANSMIT VIA TXDU 256 s UINT
SERIAL @TXDU TXbuy
Sﬁllle MUNICATIONS s . UDINT
c N: UINT
N BCD
RECEIVE VIA RXDU 255 D: UINT
SERIAL @RXDU RXDUY
Sﬁllx/Tl MUNICATIONS D C UDINT
c N: UINT
N BCD
CHANGE SERIAL  [sTUP 237 c: UINT
PORT SETUP @STUP STCUP S SINT
S
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2-6-23
AT
NETWORK SEND SEND 090 UINT
SEND
@SEND
S UINT AT
D
C
WORD (5)
NETWORK RECEIVE |RECV 098 — UINT AT
@RECV
S
D
c UINT
WORD (5)
DELIVER COMMAND | CMND 490 UINT
CMND
@CMND
S UINT
D
c WORD (6)
EXPLICIT MESSAGE |EXPLT 720 WORD
SEND EXPLT
S WORD
D
c LWORD (4)
WORD
EXPLICIT GET EGATR 721 ULINT (4)
ATTRIBUTE EGATR
s
D
c WORD
WORD
LWORD ()
EXPLICIT SET ESATR 722 WORD
ATTRIBUTE ESATR
S WORD @)
c
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AT
EXPLICIT WORD ECHRD 723 - UINT
EXAL e S  CPU AT
S
D
C
D:  CPU UINT ©
C: WORD (5)
EXPLICIT WORD ECHWR 724 s CPU UINT
WRITE ECHWR
s D:  CPU UINT AT
D
C
C: WORD )
2-6-24
AT
READ DATAFILE  |FREAD 700 C: UINT
FREAD
@FREAD c Si: LWORD 2
S1
S2
D DWORD
s2: UINT (39)
D: UINT
WRITEDATA FILE [FWRIT 701 vy C: UINT
@FWRIT c D1: LWORD 2
D1
D2
S DWORD
D2: UINT 39
S UINT
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2-6-25
AT
DISPLAY MESSAGE [MSG 046 VISG N: UINT -
@MSG N M: UINT Yes (16)
M
SEVEN-SEGMENT SCH 047 SCH S: WORD --
LED WORD DATA SCH - —
DISPLAY @ S c UINT
C
SEVEN-SEGMENT SCTRL 048 SCTAL S UINT ---
LED CONTROL @SCTRL
S
2-6-26
AT
CALENDAR ADD CADD 730 CADD C: WORD 3
@CADD c T: DWORD 2
T
R
WORD
R: WORD 3
CALENDAR CcsuB 731 CsUB C: WORD 3
SUBTRACT @CSUB c T: DWORD 2
T
R
WORD
R: WORD ®)
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AT
HOURS TO SEC 065 - s DWORD 2
SECONDS @SEC I
S
D
WORD
D: DWORD 2
WORD
SECONDS TO HMS 066 s DWORD 2
— HMS
HOURS @HMS
S
D
WORD
D: DWORD 2
WORD
CLOCK DATE 735 s LWORD 4
ADJUSTMENT @DATE — |__DPATE
S
WORD
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2-6-27
AT
TRACE MEMORY TRSM 045
SAMPLING
2-6-28
AT
FAILURE ALARM FAL 006 -t N: FAL #e
@FAL
N
M M WORD
#0000~#FFFF
SEVERE FAILURE |FALS 007 N FALS #+
ALARM — FALS
N
M M WORD
#0000~#FFFF
FAILURE POINT FPD 269 c
DETECTION
T _— _—
R —— ——
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2-6-29
AT
SET CARRY STC 040
@STC STC
CLEAR CARRY cLC 041 oc
@CLC
SELECT EM BANK |EMBC 281 s N:EM UINT
@EMBC
N
EXTEND wDT 094 T:
MAXIMUM CYCLE | @wDT — | Wbt
TIME T
SAVE Condition CCs 282
F agS @CCS CcCs
LOAD Condition [ CCL 283
CONVERT FRMCV 284 S Cv-
ADDRESSFROM | gFrMCV
cv
D:
CONVERT TOCV 285 s Ccs
ADDRESSTOCV | gTOCV
D:
DISABLE losP 287
PERIPHERAL @I0SP 4-
SERVICING
ENABLE IORS 288
PERIPHERAL 4-
SERVICING
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2-6-30

AT

BLOCK PROGRAM BPRG 096 N:

BEGIN

BLOCK PROGRAM BEND 801

END

BLOCK PROGRAM BPPS 811 N:

PAUSE

BLOCK PROGRAM BPRS 812 N:

RESTART

CONDITIONAL CONDITION | 806

BLOCK EXIT EXIT

CONDITIONAL EXIT Bit 806 B:

BLOCK EXIT operand

CONDITIONAL EXIT NOT |806 B:

BLOCK EXIT (NOT) [Bit operand

CONDITIONAL CONDITION | 802

BLOCK BRANCHING | IF

CONDITIONAL IF Bit 802 B:

BLOCK BRANCHING | operand

CONDITIONAL IFNOT Bit |802 B:

BLOCK BRANCHING | operand

(NOT)

CONDITIONAL ELSE 803

BLOCK BRANCHING

(ELSE)

CONDITIONAL IEND 804

BLOCK BRANCHING

END

ONE CYCLE AND CONDITION | 805

WAIT WAIT

ONE CYCLE AND WAIT Bit 805 B:

WAIT operand

ONE CYCLE AND WAIT NOT (805 B:

WAIT (NQOT) Bit operand

TIMER WAIT TIMW 813 N:
(BCD) v
TIMWX 816 N:
(BIN) v

COUNTER WAIT CNTW 814 N:
(BCD) v

I: - -
CNTWX 817 N:
(BIN) =y
I:
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AT
HIGH-SPEED TIMER [TMHW 815 N:
WAIT (BCD) Qv .- —

TMHWX 818 N:
(BIN) Sv-
LOOP LOOP 809
LEND LEND 810
LEND LEND Bit  [810 B
operand
LEND NOT LEND NOT [810 B:
Bit operand
2-6-31
AT
MOV STRING MOV$ 664 s UINT
MOV$
@Mov$
S D: UINT
D
CONCATENATE +$ 656 S1: INT
STRING @+$ +$
s1 s2: INT
S2
D D: INT
GET STRING LEFT  |LEFT$ 652 S1: UINT
LEFT$
@LEFT$
S1 2 UINT
S2 D: UINT
D
GET STRING RIGHT |RGHT$ 653 S1: UINT
RGHT$
@RGHT$
s1
S2 S2: UINT
D D: UINT
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AT

GET STRING MID$ 654 S1- UINT
MIDDLE @mID$ MID$
S1 2 UINT
S2 3 UINT
S3 D: UINT
D
FIND IN STRING FIND$ 660 s1- UINT
FIND$
@FIND$
s1 S UINT
s2
D D: UINT
STRING LENGTH LEN$ 650 TENS S UINT
@LEN$
S D: UINT
D
REPLACE IN RPLC$ 661 s1: UINT
STRING @RPLCS RPLC$
Si S UINT
S2
s3 S3: UINT
S4 4 UINT
D D: UINT
DELETE STRING DEL$ 658 s1: UINT
DEL$
@DEL$
S1 2 UINT
S2 3 UINT
S3 D: UINT
D
EXCHANGE STRING | XCHG$ 665 XCHOS Ex1: UINT
@XCHGS$ 1
Ex1
Ex2 Ex2: UINT
2
CLEAR STRING CLR$ 666 S UINT
CLR$
@CLR$

108




AT
INSERT INTO INS$ 657 S1: UINT
STRING @INSS INS$
S1 S2: UINT
S2
S3 S3 UINT
D
D: UINT
String Comparison LD,AND, OR | 670 (=%) S1: UINT
+ 671 (<>$)
=$,<>$,<$,<= [ 572 (<g) S1 2 UINT
>9,>=
$>$>=$ 673 (<=9$) s2
674 (>9%)
675 (>=9)
2-6-32
AT
TASK ON TKON 820 N: #+
TKON
@TKON
N
TASK OFF TKOF 821 N: #+
TKOF
@TKOF
N
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2-6-33

AT

BLOCK TRANSFER | XFERC 565 p— W BCD | WORD
@XFERC
W S: WORD
S
D
D: WORD
SINGLE WORD DISTC 566 e St WORD
DISTRIBUTE @DISTC = S WORD
b s2: BCD |WORD
S2
DATA COLLECT COLLC 567 S1: WORD
COLLC
@COLLC
s1 2 BCD |WORD
s2
D D: WORD
MOVEBIT MOVBC 568 S WORD
MOVBC
@M OVBC S C: BCD | WORD —
c D: WORD
D
BIT COUNTER BCNTC 621 -
BCNTC w: BCD WORD
@BCNTC
W
S S UINT
D
D: WORD
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CPU

2-7
2-6-34
AT
GET VARIABLEID |GETID 286 e s WORD
@GETIC S DL /0 |WORD
e
bl D2: WORD
D2
CSIC}  CSI-H CJ-H CJMCPU 30
CS/CJ
2-7-1
CS1-H CPU
CSIH- [CSIH- [CSIH- |CSIH- |CSIH- |CSIG- |CSIG- |CSIG- |CSIG-
CPU67H |CPUB6H |CPUE5H |CPU64H |CPU63H |CPU45H |CPU44H |CPU43H | CPU42H
110 5,120 1,280  |960
250K [120K | 60K 30K 20K 60K 30K 20K 10K
32K
32K x13[32K  x7 [3K  x3 [32K  x1 32K X3 [32K  x1
EQ_00000~EQ_32767 EO_00000~EC_32767
EO_00000~ |EQ_00000~ |EQ_00000~ EOQ_00000~
EC 32767 |E6_32767 |E2 32767 E2 32767
1024 (1024  [1024  [1024 [128 1024  [1024  [128 128
2048 2048 [2048 [2048  [256 2048 2048 [256 256
1664  |1664 |1024  |512 512 1024 [512 512 512
128 128 64 64 64 64 64 64 64
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CPU 2-7
128 128 64 64 64 64 64 64 64
128 128 128 64 64 128 64 64 64
CJ1-H CPU
CJ1H- CIH- CJ1H- CJ1H-CPU64H CIG- CIG- CIG-
CPU67H CPUG66H CPUGBSH CPU44H CPU43H CPU42H
1/0 2,560 1,280 960
250K 120K 60K 30K 30K 20K 10K
32K
32K  x13 [32K X7 32K x3 32K  x1 32K x1 EO_00000~EQ 32767
EO0_00000~E6|EO_OOO00~E2| E0 00000~E2 32
EO0_00000~E | 32767 32767 767 -
C_32767
1,024 1,024 1,024 1,024 1,024 128 128
2,048 2,048 2,048 2,048 2,048 256 256
1,664 1,664 1,024 1,024 512 512 512
128 128 64 64 64 64 64
128 128 64 64 64 64 64
128 128 128 128 64 64 64
CJ1-H CPU
110 110
CJIM-CPU23 |CIAM-CPU22 |CJIM-CPU21 |CJAM-CPU13 |CJIM-CPU12 |CJM-CPU11
1/0 640 320 160 640 320 160
20K 10K 5K 20K 10K 5K
32K
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CPU 2-7
110 110
46ms / 70ms 63ms
/ 100ms
/
2 1 2 1
PWM 2 1
1,024 256 1,024 256
IMP 1,024 256 1,024 256
10
-4
-2 50-kHz 100-kHz
6 6
-2 100-kHz -2
) 100-kHz
-1 PWM
128
256
256
64
64
64
CP1H CPU
X XA Y
CP1H-X40DR-A CP1H-XA40DR-A CP1H-Y20DT-D
CP1H-X40DT-D CP1H-XA40DT-D
CP1H-X40DT1-D CP1H-XA40DT1-D
1/0 320 40 +40 |/ X7 300 20 +40
/ X7
20K
32k
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CPU

XA

128

256

256

NSJ NSJ

NSJ5-TQO 1 -G5D, NSJ5-SQ0 1 -G5D, NSI8-TVO0 1 -G5D, NSJ10-TVO 1 -G5D,

NSJ12-TSO 1 -G5D,

110

1,280

60K

32k

1024

2048

1024

64

64

128

FQM1

FQM1-CM002

FQM1-MMA22

| FQM1-MMP22

110

344 24
IO 320

20

10K

32k

128

256

256

64

64

64
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CPU

2-7

2-7-2

CP1H CPU

pPLC

TOO00O0 ~ T4095

CSIH CJI-H

CJM CPU 30
Apply the same spec as TO-2047 to T2048-4095

PV PV O
ON PV 0 OFF
P\/
80ms 80ms 80ms PV
TOO0O ~ T2047
T2048~T4095
CPU CS/CJ
TOO00 ~ T2047
PV PV O
ON PV 0 OFF
P\/
80ms 80ms 80ms
T2048~T4095
PV PV O
ON PV 0 OFF
P\/
80ms 80ms PV

T3072 ~ T4095
the same spec as TO-2047 to T2048-4095

Apply
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2-8

2-8
2-8-1

2-8-2

116

CP- CPU 1.0 CS/ICH CPU
3.0 NSJ FQM1
CPU
= m+ /O n +
p
p
CP- CPU 1.0 CS/ICH CPU
30 NSJ FQM1
m 57
n 110 1 1/0 BOOL 6
1 1O
2 l/lo
4 1/0 12
p +27
INT
INT
100
1 =57+ 5+5 x 6 +100 +27 =244
CP- CPU 10 CS/ICH CPU
3.0 NSJ FQM1




CPU
+1/0 B
+ C
B C
CPU
CS1H-CPU6H CS1G-CPU4H CJIM-CPU 11
CJ1H-CPUG6 OH CJ1G-CPU4OH | CPIH-XCI-O
NSJ CPIH-AC-
1/0 6.8 us 8.8 us 15.0 us
110 1 1O BOOL 0.4 ps 0.7 us 10ps
1 0.3 pus 0.6 us 0.8 us
1 10 /10 5 5 n
BOOL 2 10 05us 0.8 us 11lps
4 1/O 10us 16us 22us
CSIH-CPUG3H
1 INT 3
1 INT 2
10 us
1 =6.8us+(3+2)><03us+10 4 s=183pus
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2-8
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CX-Programmer

120
122
122
122
125
132
134
136
138
139
140
140
140
141
141
142
145
146
147
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3-1

3-1

120

1,2,3...

1,2,3...

1,2,3...

1,2,3...

1,2,3...

1,2,3...

1,2,3...

CPU

3-2-1

CX-Programmer New
CPIH NSJ FQM1-CM MMA/MMP

CX-Programmer

CX-Programmer CX-Programmer 4.0
.CXp

CP1IH NSJ FQM1-CM MMA/MMP

3-2-2

Function Blocks

Insert Function Block - Ladder  Insert Function Blocks
-Structured Text

3-2-3
ST

ST
ST
ST

3-2-4

Function Block



3-1

FB

PLC

PLC

3. FB
I/O 3-2-5
1,2,3... 1.
2.
3-2-6
1,2,3... 1.
Memory Allocation
2.
3-2-12
1,2,3... 1.
2.
3.
4,
PLC
3-2-16
3-2-17

/

Function Block Memory - Function Block

3-2-15

.oxf

CPU
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3-2
3-2-1

CX-Programmer

1,2,3... 1. CX-Programmer New
2. PLC
CPU
CS1G-H CPU42H/43H/44H/45H
CS1H-H CPU63H/64H/65H/66H/67H
CJ1G-H CPU42H/43H/44H/45H
CJ1H-H CPU65H/66H/67H
CJIM CPU11/12/13/21/22/23
CP1H XAIX
NSJ G5D ( NSJ5-TQO [1-G5D, NSJ5-SQO0 1-G5D, NSJ8-TVO [1-
G5D, NSJ10-TVO0 [1-G5D, and NSJ12-TS0 [1-G5D)
FQM1-CM FQM1-CMO002
FQM1-MMA |FQM1-MMA22
FOQM1-MMP | FQM1-MMP22

CPU CX-
Programmer 5.0 W414

3-2-2

1,2,3... 1. Function Blocks

[ File Edit View Insert PLC Program Tools Window Help

DR SR|swroc|asTlew|arsal

aoqQ|iFEsER|krturw | —osEFEL X

RERARS | H2PEE L | a2 e
=l

x| |0

[Program Mame : NeswProgram1]

=48 MewProject
-2 NewPLCI[CI1G-H] OFffine Section Name : Section’]
5 Symbols
@7 10 Table o
Settings H

G Memory
=% Programs otot0t0000000000000008
=55t NewProgrami (00)

T Symbols

B3 Sectionl

e Function Blocks H I ZEPLC T
|

1. Function Blocks Insert
Function Blocks - Ladder Function Block - Ladder
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3-2

OMRON FB

Function Blocks
Function Blocks - Structured Text
Structured Text

Insert
Function Block -

ST

OMRON FB .oxf

Function Blocks
Function Blocks - Library File
File

Select Function Block Library File 2|
Look. in: I I CLE j &= B B3

] _CLk_Checkiode3z 10.cxf ] _CLK_Link_SetautaModes 10,cxf
[#]_CLk_Checkiode6d 10,0 [#]_cLk_Link_SetTnitislParaOpt 10,04
. _CLK_Link_RunDatalink 10.cxf _CLK_Link_SetInitialParaiire 10.cxf
_CLE_Link_SetfutoModel 10.cxf _CLK_Link_SetManuaMode 10.cxf
[#]_CLK_Link_SetfutoModeZ 10.cxF  |#]_CLK_Link_StopDatalink 10,cxf
_CLK_Link_SetAutoModel 10.cxf

&)

File name: |_ELK_L|nk_HunDataImk‘II]cxf Open I
ﬂ Cancel |

Files of tppe: IFunction Block Library Files(®.cxf] Ly
%

Tools — Options General
storage
location

OMRON FB

st

LEND [Program Mame : MeswProgram1]
E--% MNewProject
E+ER MewPLCLICI1G-H] Offline [Saction Mame : Sction]
=
oo
E% Programs glm,,,,,,,,,,,,,,,,,/j_
E@ NewPrograml {00}
FEINREREFR T
RIRIRERT—R A EFR.
|

64

Insert
Function Block - Library

OMRON FB library

Open
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124

OMRON FB

= Listibedd - C3 Programmscr - [ NewPLCLFussctionBlock 1 [FB Ladder ]|
[[7Fie Ect wiew insert PC Program Toos Window Mel

DFE R(ER(LhB 2 AL (TR ||[aLEK|L0
e E R (G A | — oo E S k|

IESSCNEEIE
IEAPRE &P EE SN | b2

Open

-2l ([ viame

| sta Type | AT

| trdv... | met... | Comment

1)

=i A BTt

T

D\

= untithed - CX-Programmer - [NewPLC 1L FunctionBlock [FB Strctured Text]]

[ ke Ede wew dnoert PLC Frogram Took Window help

(DB 20l YT |88 ES LR
| AbHuEw | — o s FEHFEL K|

= x| [Sk=mE
CERRE|s2r EE[5 85

S0 H

sl -k
o &

K

B8R

 BRRAES

HIREREF

“=lm II-na.

Tt Type | &7

i v... [Rat... | Commert

= A Beebrpect o

L G
a3 Sy
10 Tabe

Settngs

< Mernory
=W Program b

oupts | etenss

= g NewProgrami (00) b
s Symiboks

N

/$%?&§ﬁﬁ)\5i§i

PLC

110

2-3
IEC61131-3 ST

Open



3-2-3

OMRON FB .oxf
Display the inside of FB
Properties
FB
4
1,2,3... 1.

OMRON FB

General Tab Display the inside of

Insert Variable

Insert Variable - Above or Below

| @)

PROGRAM MONITOR RUN
Retain
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3-2

AT 25
BHAMIR R HBOOL. REBEEY.
i
Name [ —— et L p il
Data Type: IBDDL‘/ - Ca — l(1§IJ!1EI, e
| ¥IIR1E

Uszage: IInput «— =

Initial Value:  |FALSE - M@tﬂn\
— IR AR ER T RIFRE

Carnmet:
=

=
(@)
2. ““aaa’” OK aaa

BOOL

= Untitled - CX-Programmer - [NewPLC] FunctionBlock 1 [78 Ladder]] =01 x|
[T e £t wew dnset AC Program Took Window Meb =91 x|

DEE R SR sl 2 ALE (TR ||asma|l 1|l fald 0074w/

! FEEE®R|G ey | — o EFLLK||Z | SH|emhn NEBEERR

EMRARS &0 EE 8

18l [ e [otaTypm [ ar [ teitinl Viom [ Rentin. | Comemrt: [
= I HeFruiet b

= B2 HerLC1[C 1G] Ol

=2 Symbos
A7 10 Tale
1) setergs
P Matiory
= % rogans Int et | Ouipds | Eetemas |
| £

£ @Mrgml oo o
| m'm se IY{EaaakyBOOLZE £ | E F N FT & j
1)
Name
@) Usage N
| 0 E

Copy Cut Paste
©) AT
4) PLC I/0

*AWH HR D DM E EM T TIM C CNT
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1,2,3...

daa

bed
Fib

== Linkitl

- Lx-Programener - [NewPLO]Fuscionibockl [Fi§

W ’ i
DR &R @l 2c A

(e |[a 5B (LN RAR(ASE DTERT
[oaa[[@=mErcrwrw | —ocetatl k|3 o vvss (E BEER

[OPEREF &P EE L8 || o@ s || e
= zlx

Hame [ ooka Type [ AT T tritial ... [ Bet... | Comment
oL

=%

10 Table
Sextngs
G Memory
B Programs
i NewPragram (00}
2 Symbols

[

2. OK

Neweratedt, N
= T NewPLA[CI0G-H] e - BOOL FALSE
2 Symbols ]

FALSE Controks exsoution of the F..,

% C
EFERIE 2T MRYaaa.

aaa

= L lhed - CX-Programrscs [MewdLC 1 Fues RionBlock | [FB Lasder ]|

O am.
[ Fie Ed vew Imert PC P Tocks  ‘Window

osaman shalac M

Holp
Su(tR||asEa i BRIRArE BEEE

B, EHMSTEER TRSRE S

=10l x|
=18l x|

_'amo\ FErEr|garrirw | —os BT AEL Kk |‘ SE vy B BERER

|3

IFEEEEE R EL T
T [osatype [ar [ i vaoe | Reta... | omment [
=1 T BTt EN BOOL FalSE Contrnks peeoution of the Function Bock
= B e CICI1GH] Offiee | Do FALSE
22 Sy
T 10 Table
Settngs
- R T e T
= i Newerogrami (00) — - -
W oo T R e
O Ao ' '\
FIBER NEBL Raaa
TERBRIEBUMN T iR .
CX-Programmer

DR

ST

ST IEC61131-3

DRO~DR5

ST
Paste

IR

ST

ST

IR0O~IR15
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1,2,3...

= UntRled - Of-Programmer - [NewPLC1 FunctionBlock | 78 Structured TextT) =1oix
[P e Ede wew Inset AC frogram Took Window Meb T
DF@R(SR(sMB (2 | AU (T |(242B% |00 [RAF LG DTETT|L W DS,
[axa | SEEER|C iy | —cpaEF il k||[P et vsss B BEER
EARRS | GEPEBLSE | |89 @ |5 > @
21zl [Hame [ota Type [ a7 [owiniv... [ net... | Commers I
o Newiroject s INt [
B2 b C1[C116G-H] Offine: Nt [
7 Smbels
¥ 10 Table
& settngs
g::“:“ [T S TN M|
G Newrogram (00) Tor 8 =10 100U 1 B0+, 5
7 Svmbols el
1 sactiont END_FOR
@Fm F omdl THEN
I Fnction Bk :L-fl.‘
4 Fustionflock] et
END_F)

@)
o)
®)

(4)

®)

Tab
Ctrl
ST

ST Font

OK

- =
e | WEHIELBMEMEEMIER

s T

e —
[ 2] g 'li

Pl vk [T =]

STIRFEEMABMIA
RIBER T B ROTEF hAa T

ST
Options
8
B ST
aaa
IR
DR DR0O~DR5
IRO~IR15 ,IRO ~ ,IR15

=

[ Eelen

Py




. BOOL— WORD—

OK

= Untitled - CX-Programmer - [NewPLC I FunctionBlock ] [F8 Ladder]]

[C1 Fle Ede wiew Insat PLC Program Todk Window Help

DR R (SR [t ol 2c (A% (TR (8208 (LN |R2F (LG TTERR|Lw
[aaa| BEEER[Gr#rw | —coBTxl k|3 o[ wuns B BEED
mrRRRE ®2rERLBE | c@8veoe || cue s
= - =puif Troeee [ Dot Type [ &7 Tudiniv... | Ret... | Commert I ]
T NewProgct asn B0 FALSE
= B ML CL[C16-44] Ciflne BOCK FRLSE
] Symbok
T Tatle
(& Settig
?&:’:_’; prende [ vows T Vutpts | etenss ]
=g Hevfrogrant (D0} T em T b
2 Symbos s—l—C
5 sectont s E
.13,\,@ / 2
@ raxesiods > EEZ 1IN MBI AR AR B
5.
-
AT
AT 1/0 1/0 CPU
CX-Programmer
1,2,3.. 1. Advanced

Aermy lrferay
7 e Gwabe Waaiad |
3 I —I
— i
EFEAT N\ M3t
AT
Restart A50100 AT Restart
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3-2

Advanced

ERHETE HMATTEE

PV 3 PV[0] PV[1]

PV[2] PV[O] PV[1] PV[2]

130

. PV[1] ST
. PV[a] ““a”” INT
ST
. PV[a+b] PV[a+l] ““a??  ““p?”
INT ST
Insert
Variable
B ST
IR DR



I/O

AutoGen_ + Address

1 100.01— AutoGen_100 01
2 DO-- AutoGen_DO
AutoGen_Address  1/0
Comment 1/0
AutoGen_ IR DR
1/0
1/0
IR DR
AT
CHANNEL o WORD
NUMBER -
UINT BCD o WORD
UDINT BCD N DWORD
ULINT BCD o LWORD
CHANNEL NUMBER
UINTBCD UDINTBCD ULINT BCD
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AutoGen_ + Address

3-2-4
1
2 ““FUNCTION BLOCK,”~
ST ““FUNCTION BLOCK?*~
] 1 F
1,2,3... 1. F
Function Block Invocation
ST ““FUNCTION BLOCK?~
““FUNCTION BLOCK?~
2. OK
DRABASF =20 Y% o8P0 F @
sy fo p
' *cfs‘:m:w o ) FARIE M AL HEFEE . ]
e : B E AL
|
G rpeen o FD Jnatance: %
F Dafinstion: quhoﬂﬁst\ E Cancel
AR E O IR Th AR B
3. FB sample FB
FunctionBlockl OK sample
1
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= Untsthed - CX-Programimer - [NewPLC | NewProgrami Section] [Dlagram] o (=5
[ rie Ede vew Inset PLC Program Toos Window Heb =181 x]
DEF@ MR SR sl o | HUR (T ||(22TS |41 [(RAFR AN TETIT|L L |DL,
- el SizlEER Aburw | —opEEHLK||D S eess B BEER
RBRARS a2 E0 L4 |29 0@ > @
=lsl o =
*;‘«m.m ) Ll : B
::v\n.dl;:nc H] il p [5ection Name - Sectiont]
¥ 10 Tabke T
: S — - Pl
Sy [ v gy
‘%m - o) ey )
i : ] B A ATRER BT RELR
o fwocu o) E X B % HsampleSL
Oy, L.
ok
e S—
AN /

sample

FUNCTION BLOCK

1,2,3... 1. Function block

ST Function block

FB

2-3

EN
/0

Update Invocation
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3-2-5 Enter

110

@
(b)

1,2,3... 1.
Enter Function Block Parameter

SO Q[[ Sl BERL AW | —OBEEEL k|| S 6% |
CEpAE | a2PE8 i | |l-asees ||
=l o

[Program Mame : NewProram]

B E

=)-48 NewFroject
=0 HewPLCL[C16-H] Offline
3 Symbals

[Section Name : Sectiont]

77 10 Table
Settings

e @ I

< Moy FunctionBlock1 THRERE X
B B Programs 0.00 (BOOL) (BOCLY
B & NewProgrami (00) —— —— EHO: FAREL G A EATIRPE .

5 Symbols
~F Section1
i EnD
= F Function Blocks
FunctiorBlockl
iF FunctiorBlockz

BRI SHAIEE

|

X
| peaiz|| ok | Cancel

TSI

1 20000
-

L AABEGEEHATEN M

=

2 Untitled - CX-Programmer - [NewPLC1.NewProgram1.Section1 [Diagram]]
1 Fle Edt view Inset PLC Program Tools Window Help

DEE|RaR|*sme(zznsi2r|es8a i |RiE arEERER o n

sxa[FsEEER Ry —cotail x||Fleaa s BEEE |

RERARAS | 2PEE 28E||lnareas ||
= [0

El [Program Mame : NewProgram1]

-5 NewProject

-0 HewPLCL[C1G-H] OFfline [Section Name : Ssctiont]

5 Symbols
sample
- FunctionBlock1
£ & Programs 000 (Bo0L) (BOCLY
| =S5 NewProgram? (00) —— EN ENG:
-1 Symbols
: 5 Sectiont o (BOOL) (BOCLY
| - EnD Jreid Lahp
=+ F Function Blocks
ckionBlock
ErdFunctionklock worD) @090
4P n
atn (VIORD) BooL)[ 20000
Jeanstart m
1 200.00)

o

OOTEREMAL & X,
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CPU

BOOL 1 P_Off, P_On 0 (FALSE), 1 (TRUE)
INT 16 & + -32768  +32767
DINT 32 - -2147483648  +2147483647
LINT 4 64 -9223372036854775808
+9223372036854775807
UINT 16 & + &0 65535
UDINT 32 &0 4294967295
ULINT 4 64 &0  18446744073709551615
REAL 32 & + -3.402823 > 10%8  -1.175494
> 108 | 0,+1.175494>< 10738
) +3.402823 >< 1038
LREAL 64 -1.79769313486232 >< 10°08
-2.22507385850720 >< 107308
0, +2.22507385850720 >< 107308
+1.79769313486232 >< 1038
WORD 16 16 # 4 |#0000 FFFF &0 65535
& +
DWORD 32- 32 # 8 |#00000000 FFFFFFFF &0
& + 4294967295
LWORD 64- 64 # 16 | #0000000000000000
& + FFFFFFFFFFFFFFFF &
18446744073709551615
20
ClO CIO 0020
+
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TRERTE AT

| (T )
110 || DATA 1

HERDATA 1R AINT, MMA “10” HFiEi#
CIO0010& ..

IHREIRTE ASEA

|7
(INT )

{ 8101 pATA_t
NS

INRDATA_TEIRIER AINTHRABIS, MmN “
&10” 15i%CI000101&.

CIO 000000 0.00  CIO 000001 0.01 P_Off —
0 OFF POn— 1 ON

3-2-6 FB

1,2,3... 1. PLC
Function Block Memory - Function Block Memory Allocation

2. FB
Jepiyx Rl et
FE Fatwen fers  Chwl Ahvas  Ered Addnas Gaw
BHX W n:;-.:.l |
TE R 2R X 45 AR L e 164 - |
TR X5 I I I Behancad_ |
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CS/CJ- CPU 3.0 NSJ
FB
1|H512 H1407 896 CIO, WR, HR, DM, EM
3 2 2
1 | H1408 H1535 128 HR, DM, EM

2 2
T3072 T4095 1024 | TIM
C3072 C4095 1024 |CNT

1) DM EM

@) H512  H1535
AT
(3) H512 H1535 /
4
H512  H1535
Ei TERL o PO ———
: A PRI RHER B T
FR e Y (X it 5 SRt
# i 8 dasen St ot e
B o o e L :
FQM1
FB
5000 5999 1000 |CIO, WR, DM
T206 T255 50 TIM
C206 C255 50 CNT
DM
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3-2

3-2-7
1/0
1,2,3... 1. View - Symbols — Global
2. Function

Block Memory Address PLC Function Block Memory -
Function Block Memory Address

BlF:. LflaTTEREERD (AWM

Dt T Address | value | Rack Location Cominent
= k... Werk WL Area P aterder
. Flow (
P e = ‘Work Underflow (UF) Flag

v P _Step ‘Weork,  Step Flag

* P _outpet 4 Yaledate Symbols Work  Cukput OFF B
‘Work  Abways ON Flag
werk, | ddways OFF Flag

Werk | Cnveflow [OF) Flag
Wk ot Bausts (NE) Flsa

= 428 S5 % 351542 Function Block Instance Address.

et L werk Less Than (LT) Flag

* P_low Bat X oo ‘Work, Low Batbery Flag

CRIE g ek Lerss Than or Eusis (LE) Flag
* PO ek werk 10 verficaton Emor Flag
=i L ek, HRL Arwa Birserter

- pat Dglete. Werk  Grsater Than (GT) Flag
bk Fuousable fie » ek Grastar Than or Ecusls (GE) P
P Fest Oy Werk  Fiat Tak Exsetion Flag
*PFest Oy Benm Werk  Frst Cyda Flag

L PR ek Instruction Dxecution Error (ER
Cppg S Prisertes work,  Eigusis {FCY) Flag

Ih e E AL
%fl&: sample

& B HFEE Ifunction Block
EMTEBHFSRpmmpiEsy ~ Memory Address.

- g s
ZF ——p FMSEBITEE 3R 3R E
Inputs
Name | Type Cgfﬂ:w ‘ ‘ [Namef Type _JAddress |
sample| FB [FunctionBlock1] | N/ATAuto] | f L= [BooL [Tw400.00 l
Outputs
}m’m{m{
. b BOOL | | W401.00
K& [ [BoOL [w401.02 |
Y

$
R ThREsR AR LS 8 A Mtk
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1,2,3... 1. PLC Function Block
Memory - Function Block Memory Statistics

S MA{ER M5
iR BFE o mag=

1,2,3... 1. PLC Function Block
Memory - Optimize Function Memory

CX-Programmer x|

Optimising Function Black memory wil force the memory to be re-alocated
and therefore the project wil na longer match with the PLC.
Do you wish ta continus?

Yes ho

3-2-8

Copy
2. PLC
Paste

<<copy””
Rename
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3-2

3-2-9

3-2-10

3-2-11

140

Definition

Go To -Function Block

Windows - FB Instance

Viewer
FB
mm_ alim
DA b e e AL Bepen e B mbllf o)
[l - I, SECRTEE f Y R AL TR armN LA TIRSICEDR
s L e R =t RN Y e E s et W RE
DEEERSOS = il
3
=
'
i o
FB Instance Viewer l:-.r:;-l "
. =l
] I &
| Py v agl harm [rrEs— T =
—— = T T [ T——— EM- = el [ P [l SF b e
R N - e - O Cavle ] |l HEEEE RO RO L., - e
& [ Corerit St e il o Sy [ W e G, e
[T " e TR o LT
*: EBTETUETRREM
¥ v s i i
- J

BEMN, ZRESREM ESH
BITREREN B ) ZBRIHER K
F. RER AR R RMERE D5
AR, AN, MRAHAT BN
ERR/ITHRTE, XLETES
TFEHIT.

A E XA B R IR
S, FERLARRIRIXLE B RG]
MEER. MRLRMN (PED
SEHHE) FiERE.

CX-Programmer

Memory View



3-2-12

3-2-13

1,2,3..

1,2,3..

Memoryview x|

~UM———————————— ~Function Block
Used Um: Used FB: Used #:
| 1479 Steps [ estimate | | 3134 Steps | 4
Free LIM: Free FE: Free #:
| 9785 Steps [ estimate | | 127938 Steps 1020
Tatal: Tuotal: Max #:
| 11264 Steps | 131072 Steps | 1024

Compile
Ctrl + F7

sl
- B teersropest
= B herL {16+ Offiee
2 symbols
Y 10 Tabke
sattings
L Moy
= R Progams

=i Newbrogramt (00 e
2 Symbols

T

B Section]

: - S
B Functionflods B
FursctionBlock

DooL) o)l
EN B0

) Aukdrrrss o Vo Corerent:

[WARNING: Linsed Functon Block Instance. Ths can b temaved
[PLE Prig i Bwrom - Mo LL] Frachuniloc 3]

— 10
E\f\clmﬁb(k:"- Deql_lm. I.'“fw ia—\'*i

R}
[t

& eption pet 1o Uink Ve 30

ALATETH, Comgde fFnd Fiapent J, Tionatar ]

Print
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Target Print Rung il

r— Target Print
& ALL Rung
= Select Rung

Start Rung Mo 1}

End Rung No 33 =

—Header / Footer Infarmation

First Page Mo [1to 993939] 1 _:I

[Walid when Page number field iz selected]

r Print Itemn of FB Definition
€ Symbal table and Program
€ Symbol table

€ Program

|

2. AllRung  Select Rung

Canate T vpe [ Typs [ Bwtssd| &7 Irutusl s e
Inguts | EM [ FaLSE SnitToR muscuson of the Pencnon
. - - . P
Dutses | EN B FRiSE neeiten muccrashd #secction of
then Functon Slock
Firmen B riaess - T5_sampiac

CX-Programmer 5.0 W437

3-2-14
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3-2

1,2,3... 1.
Properties Properties

2. Protection Set

Function Block Properties |

-Wl General Pratection I Comments | Memary |

Frotection Status:

INU pratection

Felease |

Function Block Protection SeEki x|

Input a passward after selecting a protection type.

Protection Type:

% Prohibit wiiting and display  © Prohibit wiiting only

Password: Imx
Password [confimnation]: I”‘”1

Set Cancel |
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144

Set

ST

§ER

ST

1,2,3... 1. Function Blocks
Function Block Protection — Set

Set
Function Block Protection Co x|

Input the pazzword after selecting Function Blocks

Function Block Mame
FunctionBlock1
O FunctionBlock?
FunctionBlock3
O FunctionBlockd
FunctionBlockS
O FunctionBlocke
FunctionBlock?
O FunctionBlocka
FunctionBlock3

Password: IW—

Relzase I Cancel |




1,2,3... 1.
Properties Properties
2. Protection Release
Release
4,
1,2,3... 1. , Function Blocks
Function Block Protection — Release
2.
Release
3.
3-2-15
* cxf
1)
2)
1,2,3... 1. Save Function Block to
File Function Block- Save Function Block to File
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2. * coxf

Select Function Block Library File |

Save in:l — TMP j L &% EB-

File name: | Save I
Save as lype: IFunction Block Library Files(*.cxf) j Cancel |

|
* coxf
1,2,3... 1. PLC
Insert Function Block — From File File - Function Block - Load
Function Block from File
2. *.oxf Open
Lanok i I — FBL j L i BB~
_lomranib Operation_module, cxf

Average_calculation.cxf Stsample, cxf
Condition_check, cxf

FB_LDO1.cif

FB_LD02.cxf

FB_STOL.cxf

File name: I Open I
Files of type: IFunc:tion Black Library Files(* cxf] j Cancel |

4

4, FunctionBlock1

3-2-16 / CPU

CX-Programmer
CPU CPU CX-Programmer
CPU
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3-2
3-2-17

I/O CX-Programmer 6.0
110 110
Monitor FB Ladder Instance
PV /
/ N\

'

o

Wi TEINRER PRI B L
. HI/OMHE.

Poda-g-2-4

e
| P
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148

ST

CX-Programmer 6.1 ST
Monitor FB Ladder Instance ST
To Upper Layer
o o [Function Black Mame : DYD_ThickSelectContral]
[Instance Mame : Stages_DYDThickSelect]
The upper limit is 1.26mm, the loveer Imit is 1.74mm. (1.20mm (+-5%))
DVDThidkJudge
Ay slue_ThiesholdCheck
EN fi=(elei} (BOOLY ]
Er EMO
Controls exec..
Measuret [REAL) [(BoCL) Juilies
Messuremen... | INAUEL Resuit
+0.0000000 a
heasurez [REAL)
Measuremen... | INPUE2
+0.0000000 ..
hieasured [REAL)Y
Measuremen... | INAUES
+2.755583e- ..
+1.26 [REAL)
UpLitrit
+1.14 [REAL)Y
LovweLitmit
1, Judoe _dudlge |
To
Upper Layer
ST
ST ST
Avgwalue = [ Input! + Input2 + Input3 )/ 3.0; Avgh'alue = +0L0000000 Float | Input = +2.504856e-041 Float | Inp
IF (&g alue ==UaLimit) LMD (Avgsalue ==LawLimit)) THEM Avgialue = €0.0000000Flost | Uplimit = +0.0000000 Flost | Awvhe
Result = TRLE; Rezult =0
ELZE
Result = FALSE; Reszult = 0
END_IF;
PV

ST
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PV
ST

Set -Value PV

Input! = +2 3048565-041 Fioat , Inp
UpLimit = +0.0000000 Float , &vgye

ST

Force - On, Force - Off, Force - Cancel  Force -Cancel All Force

2. Paste
ample_eZ - CX-Programmer - [NewPLC1.5tageA_D¥DThickSelect.D! i a = | Ellzl
File Edit Wew Insert PLC Program Tools ‘Window Help =1
DedR|ek|smr22ann(ee|dz8a sl iR areERER|sn |9
agxall [SEEERTrnew | —opaastlk|[Flenvens|[HmEREL |
EFERDS @20 EE|85E %% | EE LT D
x| [* Agaras value caloulation and check of threshould for thres valuss
EIH% NewProject Avgvalue = ( Inputt + Input2 + Input3 ) 03.0; * Divides | Avghalue = +0.0000000 Flo: 2.304856e-041 Float | Inp
; = = 4 ¥ ,
£ 88 NewPLCLICIIGH) Stop/Program IF (¢ Avvovalue <=LipLimity AND (&vgvalue ==LowLimity) THEN (* Cormp: | Aveivalue = +0.0000000 Figst’, TRLimit = +0.0000000 Float , Avgys
53 Symhols Resutt:= TRUE;
7 10 Table and Unit Setup ELSE ST
Settings Result = FALSE;
Memory card EMD_IF; COpy
iy Error log
(@] PLC Clock.
G Memary
[—]% Programs
=4 OveIR0 e <flL [00) stop
=
(=4 F Function Blacks
-~-qtF dckuatorCantral
FEF avgvaloe_ThresholdChec
-~-JtF DYD_Thick3electContral
--48F wWorkMoveConkrol_LSON:
4] | B
Praject / | j < | j
| Address | Data Type | Formak ‘ FE Usage | Walue ‘ Value(B. .. | Commenk |
BOCL (OnfOff, Conta,..  Cutput 0 QK ar ...
REAL (Floating Pont, .. [ Internal [ +0.000.. [4+0.000. [
Paste
AR TE T sheett K | v
For Help, press F1 [ [ [ v
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1,2,3... To Lower Layer

1,2,3... 1. View - Window — Watch
2. FB
Register in Watch Windows

c. Register in
Watch Windows
]

P |

FA [rstance: ] =

Llage: I"“"“" 'rI

[rala Ty I.ﬂ .-I

Hame Drsta Tupe Comment &

P_ER EOOL Emea Bi

Uk_E# EOOL Harggs Uhn

HG_Bit B0 Range Chi

Sheslh_Hd EOOL ks Han

Contiol_Diats WORD CHMD ¢

Tenp_Doka WIRD Fou inteira

Fhase WOHD Proscess o

Command [sls WORD CHMD cor

Responar_[ata WiORD ICHMD sy

F_Emx EOOL Emw Bl o

e e " ;[_I

[ on ]| coms |
3. S Usage - Data Type FB Instance
N: Internal I: Input, O: Output  E: External
A: All BOOL INT
4 OK

150



3-2

N j#¥Register inWatch
B i S ] R Clarme mp— g Windows.

i S E S LG TFREE
- g H,
e » SMRE R MEIT, NEE

b i oicn ki K I B hikiE Register in

[-y— - Watch Windows .

=

W izl -

W e

[ T )

T
i

L]
L Ii

]

I

I/O 1/0
Function Block1
nan {gooL B0y 1.00
5] EBOOO I:%NPUT
I/IOZEESHHIPY
/ST ST
ST To Upper Layer
]
1,2,3...
View — Toolbars Toolbars
3. CX-Programmer  PLC Work Online Simulator

CX-

151



3-2

CX-Programmer

1,2,3...

2. Step In

{STEUL AR

Tools - Options

IST

Tools - Simulation - Mode - Step In

| s | matstep In miRF TS

PLC

=
o
bii
2 Tagen,_[ ket
2 WMo Contr o
L—— oo,
£ ! .,_‘ g E . >
 Abwrys Ch Flag g
.............. L . B, mooul| 4w
a m o
oo |mocy (001 L
o L] L]
2 m" L5 onniiobn o
a oL
am [?;“‘ﬂ\
(1]
LRl

ST

ESTIRFH, BikirEFiE
RIEMER

TH i,

=~

5 Step In BliRFF A
=ik

FAR\

152

b Y Reset = TRUE THEM
PrnCytS w FALSE, @
EELF;

° Ilmnnm: o pdn)

‘”"”'“"7] BE AL

L) l"();B
100 B0l ] BOOL ] 2
o cratat) B
a L] L]
1 L) (B 2
Sen CyevderL e
a L] a
[ (REALY
(e N
o2 (REAL)
Mensirel
0 DONON00
] (REALY
Maasizn

VerkMmaControl_L SOMGurt

BEUILL

¥,

LenDiirgut, LSright, LSk,

F Previyclel S = FALSE and LSsight = TRUE THEN
LS Ohirurries -w LS, O o1,

oF;
FrevCycielS = LEright,

FightDiineut = 0 LaRDENGE = 0, LSright = 0, LSke® = 0, Actusior!

FrewiyclelS o 0, LSright = 0
LS Oblrussber w 0L, L% Obieurnibor = 01

PreveycllS « 0, LSsight = 0

ActusterPoscud
1o

ActustieNaging

5| p— | ik 1t
Wgnd foxr et Livd $ich il..i.—.wnn.

Achustorieglat
— F
Bt Ol

IST

| Actustor output for pos

Achumtor output for neg

ST



1,2,3...
2. Step Out Tools - Simulation - Mode - Step Out
ST
— b
[EER BEUL
s e e | A
WorkMervn{Fightn ol LeADigd, L Sright, L Siet g — — — - - i Emd}mm
S —— | /& Step OUtEHR 5 B = 18 i
e LS et ‘2R, v |pocg | e
PravCyclel S (= Lnght, FrevOychels = 0, LSright = 0 o on a
T e ot
]:I my-] lS.WIGl;zE :‘:
am M]
010 m"]
/ST Step Out
|
ST
Pause
IL
MILR/MILH  JMPO
FOR/BREAK
QD Tools - Simulation - Always Display Current Execution Point
(2) ST
Tools - Options Appearance
Pause Simulator ~ Simulator Instruction Break  Simulator
m|O Break
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BOOL 1 0 (FALSE), 1 (TRUE)
INT 16 32,768  +32,767
DINT 32 -2,147,483,648  +2,147,483,647
LINT 64 -9,223,372,036,854,775,808  +9,223,372,036,854,775,807
UINT 16 &0 65,535
UDINT 32 &0 4,294,967,295
ULINT 8 64 &0  18,446,744,073,709,551,615
REAL 32 -3.402823 =< 108 -1.175494 < 108 0,
+1.175494 =< 1038 +3.402823 >< 1038
LREAL 64 -1.79769313486232 > 1038 -2.22507385850720 =< 10308 0,
2.22507385850720 > 10308 1.79769313486232 > 1038
WORD 16 16 #0000 FFFF &0 65535
DWORD 32 32 #00000000 FFFFFFFFor &0  4,294,967,295
LWORD 64 64 #0000000000000000  FFFFFFFFFFFFFFFF
&0  18,446,744,073,709,551,615
TIMER 1 1 0 4095 0 1 PV 0 9999
PV 16 BCD 0 65535
COUNTER 2 1 0 4095 0 1 PV 0 9999
PV 16 BCD 0 65535
FUNCTION
BLOCK
TIMER COUNTER
1 32000
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ST PASCAL PASCAL
iEa) (f5lan, CASE) HENX: ACEFMRERREN
RATEMAEAERE

CASE COLOR OF I/ CTECOLOREA -+ *)
. . (*1: HBETENofRed -- 1*)
1: NofRed :5 NofRed +1 (*2, T ENofblue — 19
2: NofBlue := NofBlue+1; CRFAE1HRED. @1 ENofother - 1%)
ELSE NofOther := NofOther+1;
END CASE:
IF NofRed > 100 OR NofBlue >100 THEN | (*ZiNofRedsiNofblue XF100*)
STOP:=TRUE (B TRUER{ETFZTESTOP*)
END IF;

IR REEIRRE (CGERET

R (i, 1P
TEMAFEXNERE
° * *
* * (* *)

(e *)*)
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ST B

158

AND, CASE, DO, ELSE, FOR, IT, NOT, OF, OR, REPEAT, THEN, TO, UNTIL,
WHILE, XOR, TRUE, FALSE, ELSIF, BY, EXIT, RETURN

o & (%, %)

16#
2#
8#

]
IFCOA OTHEN @3 X=10;
ELSE
X:=0;
END_IF;

[, [, 3], [%). [&]. [ . [Q. DY ) (=1 00, 51 0 01 [@). 0L 10 0L G 0+ G <1, 00 B L1 T
LLLD 1L
. 0 9

12
12
16# 16#C
8# 8#14
2# 2#1100



ST B
AND OR X ORY AND Z Y AND Z
CX-Programmer
ST CX-Programmer
Tools - Options Appearance
8
* *)
A:=B;
IF, THEN, ELSIF, ELSE, END_IF IF ( _1) THEN
( 1);
ELSIF ( _2) THEN
( 2);
ELSE
( 3
END_IF;
CASE, ELSE, END_CASE CASE ( ) OF
1:( 1);
2:( 2);
3:( 3);
ELSE
4);
END_CASE;
FOR, TO, BY, DO, END_FOR FOR ( )i=( ) TO ( )
BY ( ) DO
( );
END_FOR;

WHILE, DO, END_WHILE

WHILE ( ) DO
( )i

END_WHILE;
REPEAT, UNTIL, END_REPEAT REPEAT
( );
UNTIL( )
END_REPEAT:
EXIT EXIT:

159



RETURN

RETURN;

FUNCTION BLOCK

11

2-6

*%*

REAL, LREAL

NOT

BOOL, WORD, DWORD, LWORD

INT, DINT, UINT, UDINT, ULINT, REAL, LREAL

INT, DINT, LINT, UINT, UDINT, ULINT, REAL,
LREAL

aloalbhjlw| DN

INT, DINT, LINT, UINT, UDINT, ULINT, REAL,
LREAL

INT, DINT, LINT, UINT, UDINT, ULINT, REAL,
LREAL

BOOL, INT, DINT, LINT, UINT, UDINT, ULINT,
WORD, DWORD, LWORD, REAL, LREAL

BOOL, INT, DINT, LINT, UINT, UDINT, ULINT,
WORD, DWORD, LWORD, REAL, LREAL

BOOL, INT, DINT, LINT, UINT, UDINT, ULINT,
WORD, DWORD, LWORD, REAL, LREAL

AND

BOOL, WORD, DWORD, LWORD

AND

AND

BOOL, WORD, DWORD, LWORD

OR

XOR

BOOL, WORD, DWORD, LWORD

10

OR

OR

BOOL, WORD, DWORD, LWORD

11

INT INT

A/B *2 A/B 1 15—
AB *2=2

(EXPT)

_TO_ ( )
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ST B
ABS INT, DINT, LINT, INT, DINT, LINT, a: = ABS (b)
UINT, UDINT, UINT, UDINT, * b
ULINT, REAL, ULINT, REAL, -
LREAL LREAL
SQRT REAL, LREAL REAL, LREAL v a: = SQRT (b)
* b
*
LN REAL, LREAL REAL, LREAL LOG, a:=LN (b)
* b
*
LOG REAL, LREAL REAL, LREAL LOGy, a: = LOG (b)
* b
*
EXP REAL, LREAL REAL, LREAL e a: = EXP (b)
* b
*
SIN REAL, LREAL REAL, LREAL a: = SIN (b)
* b
*
COos REAL, LREAL REAL, LREAL a: = COS (b)
* b
*
TAN REAL, LREAL REAL, LREAL a:=TAN (b)
* b
*
ASIN REAL, LREAL REAL, LREAL a: = ASIN (b)
* b
*
ACOS REAL, LREAL REAL, LREAL a: = ACOS (b)
* b
*
ATAN REAL, LREAL REAL, LREAL a: = ATAN (b)
* b
*
EXPT REAL, LREAL | REAL, LREAL *
INT, DINT, c
LINT, UINT, UDINT, a *

ULINT
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_T0_ ( )
REAL_TO_INT (C)

C REAL INT

BOOL INT DINT LINT UINT UDINT

ULINT

WORD

DWORD

LWORD

REAL

LREAL

BOOL

INT

DINT

LINT

UINT

UDINT

ULINT

WORD

DWORD

LWORD

REAL

LREAL

162




ST B

A:=10;

IF, THEN, (ELSE), END_IF

ELSE
IF THEN
ELSE '
2
END_IF;
IF
= , _]_
- , 2
. IF END_IF
IF(A  10)
1 (ON) = 0 (OFF) =
. 1 2 IF CASE FOR WHILE REPEAT
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IF 1 THEN
IF _2 THEN
1 .
ELSE -
2
END_IF;
END_IF;
g1 HHER
E#f
242 $HIR
1E
FiERK A FirzxK 1
ELSE THEN
. _1 _2
* ELSE ELSE
1 A 0 10
IFA O0THEN
X:=10;
ELSE
X:=0;
END_IF;
2 A 0 B 1
B 1 X Y
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IFA  OANDB 1THEN
X:=10; Y:=20;

ELSE

X:=0; Y:=0;

END_IF;

BOOL A=1(ON) 10
IF A THEN X:=10;
ELSE X:=0;
END_IF;

IF, THEN, ELSIF, (ELSE)

ELSE
IF 1 THEN 1
ELSIF 2 THEN 2
ELSIF "3 THEN 3
ELSIF n THEN no;
ELSE m
END_IF;

Fixxk 2

E#f

FizX 3

A=0(OFF)

0
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1= 1
1=
2= 2
3= 3
n= n
m
* IF END_IF
. [ IF(A  10)
1 ON 0 OFF
- O IF CASE FOR WHILE REPEAT
- _O )
- ELSE ELSE
1 A 0 10 X
A B=1 X
A 0 B=2 2 X
0 X
IFA 0THEN X:=10;
ELSIF B=1 THEN X:=1;
ELSIF B=2 THEN X:=2;
ELSE X:=0;
END_IF;
CASE
CASE
CASE OF
1 1
2 2
n n
ELSE m
END_CASE;
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Ho

il

Giheg
En2 %
2

A\ 4 A\ 4 A
FixxX m FizK n FRixk 2 Fixk 1
CASE
n n
n m
« CASE END_CASE
tinteger_equation INT DINT LINT UINT UDINT ULINT
. O IF CASE FOR WHILE REPEAT
. _0o )
. INT DINT LINT UINT UDINT ULINT
« OR n
(-)
A 1 1 X A 2 2 X A 3 3
X 9 Y
CASE A OF
1:X:=1;
2:X:=2;
3:X:=G;
ELSE Y:=0;
END_CASE;
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CASE A OF
1:X:=1;

2,5:X:=2;
6..10:X:=3;
11,12,15..20: X:=4;
ELSE Y:=0;
END_CASE;

FOR

FOR, TO, (BY), DO, END_FOR

FOR =
DO

END_FOR;

ERTE+ BEE

FOR
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1 = 2
@)
) =
* FOR END_FOR
. INT DINT LINT UINT UDINT
ULINT
. +1

““a’” TRUE
FOR i:=0 TO 100 DO
array[i]:=0;
END_FOR;

IF i=101 THEN
a:=TRUE;

ELSE
a:=FALSE;

END_IF;

. FOR

FOR i:=0 TO 100 BY 1 DO
array[i]:=0;
i:=i+5;
END_FOR;
. _O IF CASE FOR WHILE REPEAT
* BY BY 1
. INT DINT LINT UINT
UDINT  ULINT
1 n=0~50 5 SP[n] 100
FORnN:=0 TO50 BY 5DO
SP[n]:=100;
END_FOR;
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2 DATA[N]

FORN:=0 TOG50 BY 1DO
SUM:=SUM+DATA[n];

END_FOR;

3 DATA[N]
MIN DATA][n]

MAX:=0;

MIN:=1000;

FORNn:=1 TOS50 BY 1DO
IF DATA[n] MAXTHEN
MAX:=DATA[n];

END IF;
IF DATA[n] MIN THEN
MIN:=DATA[n];
END IF;
END_FOR;

WHILE

WHILE, DO, END_WHILE
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WHILE DO
END_WHILE;

&

WHILE

DATA[1]

DATA[1]

0

1000

DATA[50]

DATA[50]

SUM

MAX



ST B

* WHILE END_WHILE

. IF CASE FOR WHILE REPEAT
. G)

1 1000 7 A
A:=0;
WHILE A =1000 DO
A=A+7;
END_WHILE;
2 X 3000 X
DATA[1] X 2
DATA[2]
n:=1’
WHILE X 3000 DO
X:i=X*2;
DATA[n]:=X;
n:=n+1;
END_WHIE;

REPEAT

REPEAT, UNTIL, END_REPEAT

REPEAT
UNTIL
END_REPEAT

A

PE 4
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* REPEAT END_REPEAT

REPEAT

. IF CASE FOR

1 1 10 TOTAL
A=1;

TOTAL:=0;

REPEAT

TOTAL:=TOTAL+A;

A=A+1;

UNTILA 10

END_REPEAT;

EXIT

FOR WHILE REPEAT
IF

EXIT

IF
FOR (WHILE, REPEAT)

IF THEN EXIT;
END_IF;

END_FOR (WHILE, REPEAT);

EXIT

FOR WHILE
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WHILE

REPEAT
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M)
)

n=1 50 1 n

DATA[n] 100

FOR n:=1; TO50BY 1 DO
DATA[Nn]:=DATA[n]+n;

IF DATA[n] 100 THEN EXIT;
END_IF;

END_FOR;

RETURN

RETURN

RETURN,;

RETURN

DATA[n]
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ST ST
1.
Calcu_execute
FUNCTION BLOCK FUNCTION BLOCK
FB
2. Calcu_execute
Calcu_execute (A:=B,C= D);
B A
D
1 FB1
e ST 1
. ST 2
BF FB1 (ST) FB2 (H4%)
S f_FB1
ﬁlj% ________ ,_'
—F Bt P A2 () 7 —
\‘A FB2 (ST)
BIF-
INSTANCE _FB12#(#E22/ FUNCTION BLOCKAISE %
. 1 / 2
FB2/ FB2
FB1_IN1 FB2_IN1
FB1_IN2 FB2_IN2
FB1 IN3 FB2_IN3
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ST B
FB2/ FB2
FB1_OUT1 FB2 OUT1L
FB1_OUT2 FB2_OUT?2
FB1_OUT3 FB2_OUT3
A EN
B ENO
_FB2 2
=FUNCTION BLOCK
/
FB2/ FB2
FB2_IN1 FB1_IN1
FB2_IN2 FB1_IN2
FB2_IN3 FB1_IN3
FB2_OUT1 FB1_OUT1
FB2_OUT2 FB1_OUT2
FB2_OUT3 FB1 OUT3
A FB1 FB2

Instance_FB2(EN:=A,FB2_IN1:=FB1_IN1,FB2_IN2:=FB1_IN2,FB2_IN3:=FB1_IN3,FB2_OUT1=
FB1 OUT1,FB2 OUT2= FB1_OUT2,FB2 OUT3= FB1 OUT3,ENO= B)

. EN EN
. B

« EN

Instance_FB2(FB2_IN1:=FB1_IN1,FB2_IN2:=FB1_IN2,FB2_IN3:=FB1_IN3,FB2_OUT1=
FB1_OUT1FB2_OUT2= FB1_OUT2FB2 OUT3= FB1 OUT3,ENO= B)

« EN ENO

Instance_FB2(FB2_IN1:=FB1_IN1,FB2_IN2:=FB1_IN2,FB2_IN3:=FB1_IN3,FB2_OUT1=
FB1_OUT1FB2 OUT2= FB1_OUT2,FB2_ OUT3= FB1 OUT3)

« ENO

Instance_FB2(EN:=A,FB2_IN1:=FB1_IN1,FB2_IN2:=FB1_IN2,FB2_IN3:=FB1_IN3,FB2_OUT1=
FB1_OUT1FB2 OUT2= FB1 _OUT2,FB2 OUT3= FB1 OUT3)

. FB2_OUT2 FB2_OUT2
Instance_FB2(EN:=A,FB2_IN1:=FB1_IN1,FB2_IN2:=FB1_IN2,FB2_IN3:=FB1_IN3,FB2_OUT1=
FB1_OUT1FB2 OUT3= FB1_OUT3ENO= B)

. FB2_OUT2 FB2_OUT2
Instance_FB2(EN:=A,FB2_IN1:=FB1_IN1,FB2_IN2:=FB1_IN2,FB2_IN3:=FB1_IN3,FB2_OUT1=
FB1_OUT1FB2 OUT3= FB1_OUT3ENO= B)

Instance_FB2(EN:=A,FB2_IN1:=FB1_IN1,FB2_OUT1=
FB1_OUT2,FB2_IN3:=FB1_IN3,FB2_OUT3= FB1_OUT3,ENO= B)

FB1_OUT1,FB2_IN2:=FB1_IN2,FB2_OUT2=
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2 B FB1
Instance_FB2(FB1_IN1,FB1 IN2,FB1 IN3,FB1 OUT1,FB1 OUT2,FB1 OUT3)
Instance_FB2(FB1 IN1,FB1 IN2,FB1 IN3,FB1_OUT1)

11 21 ey 1, 2, e
. EN EN
Instance_FB2(FB1_IN1,FB1_IN2,FB1_IN3,FB1_OUT1,B1 _OUT3)
FB1 OUT3 FB2_OUT2
* EN ENO
. A B
3
1 2
BF FB1 (ST) iR, BR2MEIRSERMERANL.
Instance_FB1 HBIN2FNNS.
— FB1 Average_FB(#iA1 = $i8, A2 = 482, [----oo____
A3 = §iE3, average=> AVG ); g FB2 (ST)
] average = (iA1 + HIA2 +iN3) /3 ;
FHEEEEAVG.
Average_FBE##E %K EFUNCTION BLOCKHYSE 1% .
1
FB2/ FB2
EN BOOL
datal INT 1
data2 INT 2
data3 INT 3
bCheck BOOL
ENO BOOL
AVG INT
Average FB FUNCTION BLOCK
2
. ST_
b 2 3 - 1 2 3
2 — 1 2 3 AVG
A Average_FB
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IF bCheck = TRUE THEN
Average(inputl:=datal,input2:=data2,input3:=data3,average=  AVG);
ELSE

RETURN;

END_IF;




ST B
2
FB2/ FB2
EN BOOL
inputl INT 1
input2 INT 2
input3 INT 3
ENO BOOL
average INT AVG
tST-
1 2 3 average
average:=(inputl+input2+input3)/3;
BCD #0000-#9999 BIN
* ““Input_BCD”> BCD *
IF (Input_BCD =0 & Input BCD  =16#9999) THEN
ENO:=true;
ELSE
ENO:=false;
RETURN;
END_IF;
*BCD 4 16 BIN --  BCD *
DIV_1:=Input_BCD/16;
DIV_2:=DIV_1/16;
DIV_3:=DIV_2/16;
DIV_4:=DIV_3/16;
* BIN --  BCD *
BIN_1:=Input BCD-16*DIV_1; (*anumber of 16°  *)
BIN_2:=DIV_1-16*DIV_2; (*anumber of 16* *)
BIN_3:=DIV_2-16*DIV_3; (*a number of 165 *)
BIN_4:=DIV_3-16*DIV_4; (*anumber of 16~ *)
* BIN ““Output_BIN~~ *
Output_BIN:=BIN_1+BIN_2*10+BIN_3*10*10+BIN_4*10*10*10;
HWIA_BCD it _BIN
16 1211 87 43 0 16 1211 87 43 0
[3iai5 2]— [o0iDi7icC]
€107 10F 10 w100 w167 1162 16! 160
BIN #0000-#FFFF BCD
* ““Input_BIN~?(BIN )*
IF (Input_BIN =0 & Input_BIN  =16#FFFF) THEN
ENO:=true;
ELSE
ENO:=false;
RETURN;
END _IF;
(*BIN 4 10 BCD --  BIN *)

DIV_1:=Input_BIN/10;
DIV_2:=DIV_1/10;
DIV_3:=DIV_2/10;
DIV_4:=DIV_3/10;
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(* BCD --  BIN *)
BCD_1:=Input_BIN-10*DIV_1; (*a number of 10°  *)
BCD_2:=DIV_1-10*DIV_2; (*anumber of 10°  *)
BCD_3:=DIV_2-10*DIV_3; (*a number of 10°  *)
BCD_4:=DIV_3-10*DIV_4; (*anumber of 10°  *)

(* BCD “<Qutput_BCD>”( ) %)

Output_BCD:=BCD_1+BCD_2*16+BCD_3*16*16+BCD_4*16*16*16;
Input_BIN Qutput_BCD

15 12.11 8._'" 4.3 u] 15 12.11 BI'.I‘ 4.3 u]

[1i0iEic|— [aiaiaiz]

x16% 1182 w18l «18Y 0% 102 100 w100

IF CASE FOR WHILE REPEAT

. WORD DWORD INT DINT UINT UDINT  ULINT
A INT A=l
INT A:=25;
. REAL UREAL A REAL
A:=15; A REAL
A=2; A=2.0;
. TRUE FALSE BOOL A BOOL
A:=FALSE; BOOL A INT
A:=FALSE;
. A B C INT A:=B+C; A
INT C REAL LINT A:=B+C;
%s'
%s' %s' A:=B+l; *A B WORD *
%s' AT
[100]:=10; *Array 100
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%s

%s

Y:=ABS(X); *X
Y UINT *

INT

ce (x>

cexy7>

(*

s’

X:=123 ; * *
X=1 23, * *
X:=2#301; Y:=8#90; *

*

2# B8#

16#

X:=1le2; * REAL

““e”” 10

Array[Index]:=10;  *Index =~ WORD *

CASE

CASEAOF *A
1. X:=1;

2: X:=2;
END_CASE;

REAL *

IF
WHILE REPEA FOR
CASE

WHILE DO
X:=X+1;
END_WHILE;

*WHILE *

FOR

IF WHILE
REPEA FOR CASE
FOR

FOR I:=1TO 100 DO  *I
X:=X+1;
END_FOR;

WORD *

IF WHILE REPEA
FOR CASE
IF WHILE REPEA
FOR CASE

Xi=X+1, *
UNTIL X 10
END_REPEAT;

REPEAT*
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Y:=SIN(X1, ENO= 1);

BOOL
ENO
Y:=INT_TO_DINT X);
“( [ ¥3
Yi=(X1+X2/2
<<
e “o( e
CASE CASE A OF
“er 1 X:=1,
END_CASE;
DO FOR  WHILE
<<po--
END_CASE CASE
““END_CASE>”
END_FOR FOR
““END_FOR”~
END_IF IF ““END_IF>~
END_REPEAT REPEAT
““END_REPEAT>”
END_WHILE WHILE
““END_WHILE>”
Y:=EXPT(X);
OF CASE ““OF>~
THEN IF ““THEN>”
TO FOR ““TO”~
UNTIL REPEAT
““UNTIL>~
[ X:=Array ; *Array
] X:=Array [2; *Array
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CASE

CASE A OF
2.0 X:=1;
2,. X:=2;
END_CASE;

NOT

NOT

Result:=NOT 1;

%s

UINT UDINT ULINT

Y:=-X; (*X UINT Y INT

*)

Y:=SIN(X1,X2);

"Y'

s’

FOR I:=1 TO 100 DO BY -1 (*DO *)
X:=X+1;
END_FOR;

Y:=SIN(X1,EN=
*)

BOOL1); (* EN

X:=32768; (*X INT *)

s’

s’

(*X 'Y REAL 4 SIN

*)

s’

EXIT

%' "ps'

Y:=DINT_TO_INT(X);
INT *

*X DINT

8#
FOR

FOR

?

““16#7” 16#123F

2#

101 “i,,

101
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FOR i:=0 TO 100 BY 1 DO
a:=a+l;
END_FOR;

INT[10] 10

i:=15;
INTIi]:=10;



CX-Programmer

GE P_GE BOOL CF00
NE P_NE BOOL CF001
LE P_LE BOOL CF002
ER P_ER BOOL CF003
CYy P_CY BOOL CF004
GT P GT BOOL CF005
EQ P_EQ BOOL CF006
LT PLT BOOL CFo07
N P_N BOOL CF008
OF P_OF BOOL CF009
UF P_UF BOOL CF010
P_AER BOOL CF011
OFF p_Off BOOL CF114
ON P_On BOOL CF113
0.02 P_0_02s BOOL CF103
0.1 P_0_1s BOOL CF100
0.2 P_0_2s BOOL CF101
1 P_1mim BOOL CF104
1.0 P_1s BOOL CF102
P_First_Cycle BOOL A200.11
P_Step BOOL A200.12
P_First_Cycle_Task BOOL A200.15
P_Max_Cycle_Time UDINT A262
P_Cycle_Time_Value |UDINT A264
P_Cycle_Time_Error BOOL A401.08
P_Low_Battery BOOL A402.04
1/10 P_lO_Verify_Error BOOL A402.09
OFF P_Output_Off_Bit BOOL A500.15
OMRON FB ClO P_CIO WORD A450
HR P_HR WORD A452
WR P_WR WORD A451
DM P_DM WORD A460
EMO C P_EMOto P_EMC WORD A461 to A473

OMRON FB
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