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Precautions
(Pl ease read before using)

Basic instructions

Thank you for choosing Coolmay series programmable controller.

This manual mainly introduces the basics, application instructions and other contents of Coolmay's entire
series of programmable controllers.

Introduction to software and programming, compatible with Mitsubishi GX Developer/ GX Works2, please refer
to the relevant manual.

Please deliver this manual to the end user.

User notice

Only operators with certain electrical knowledge can perform wiring and other operations on the product. If
there is any unclear use, please consult our technical department.

The examples listed in the manual and other technical materials are for user understanding and reference
only, and certain actions are not guaranteed.

When using this product in combination with other products, please confirm whether it meets the relevant
specifications, principles and technical requirements.

When using this product, please confirm whether it meets the requirements and safety by yourself. If the failure

of this product may cause machine failure or loss, please set up backup and safety functions by yourself.

Liability statement

Although the contents in the manual have been carefully checked, errors are inevitable, and we cannot
guarantee complete consistency.

We will always check the contents of the manual and make corrections in subsequent versions. We welcome
your suggestions.

The contents described in the manual are subject to change without notice.

Contact details

If you have any questions about the use of this product, please contact us.
Tel: 0755-86950416-842

Web: www.coolmay.com

Email: m3@coolmay.com
Mobile/Skype/Whatsapp: 86 13316892240
Address: 6th Floor, Building 1, Zhongxing Industrial City, Chuangye Road, Nanshan District, Shenzhen, PRC.



http://www.coolmay.com/
mailto:m3@coolmay.com

Foreword

The content of the manual

This manual relates to the application of Coolmay's instructions for the entire series of programmable

controllers. It mainly introduces the basic instructions, application instructions, and special instructions of

programmable controllers. It also describes the main points and principles of programming.

Scope of the manual

Due to space limitations, certain abbreviations may be used in the manual to replace the original names. The

names that may be involved are listed in the following table for easy comparison.

Abbreviation Explanation

3G series PLC EX3G series HMI/PLC all in one, (D)CX3G series PLC, FX3GC series PLC.

2N series PLC EX2N series HMI/PLC all in one, (D)CX2N series PLC, FX2NC series PLC
MX2N series PLC MX2N series HMI/PLC all in one, MX2N series PLC

Note: 1. 3G series products are compatible with Mitsubishi FX3G, FX3U (C), FX3S instructions. If you
need to use the FX3U (C) instruction, you need to change the PLC type to FX3U (C) and then copy it to the
FX3G program. Finally, you need to download the program in the FX3G type. For the instruction
comparison table, please refer to 2.3 Main Application Instructions.

2. 2N series PLC and MX2N series PLC are compatible with Mitsubishi FX2N commands, and support
positioning commands DRVI, DRVA, PLSV, etc. need to be compiled in FX1IN and then copied to FX2N

program.
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26 . 3ZONE/ Z0N € .Ci0uilllei0 e 3914
26. 4SCLe¢&1I ing (Coordi nat.e.. hy. . .Poi.nt. .. Dat.a) ... 397
26. 5DABI N/ Deci mal ASCI l..t.o..BlLN..Conv.er.s.i.oN. ... 400
26. 6Bl NDA/ BI N to Deci mal..ASCl.l..Caonv.er.s.i.0N ... 402
26/. SCL2/ Scaling 2 (Coardjnate byl XY..Dat.a)e..........40 4
27 Hi gh Speed P0G e .S Sl Q. 2 e e e e e s s srraeee e e e e e e nnnnes 407
27. 1HSCT/ High Speed Counter Comp.a.dr.e..Wi.t.h..Da.t.a..Tadb0d 8
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1 Introduction

Programmable | ogic controller (PLC), a digital oper a
can | oad control instructions into memory forcehbragte
composed of CPUd datsa rmermaroy, ainnput [/ output interface
and other functional uni ts. Early programmable | ogic c
namedgmpammabl e | ogic contirmldes sdevralt@epmemwti ,t ht cteosnd con
functions had already included |l ogic control, timing c

mu kntaic hi ne communi c atnigeerd d&roe Palogga aentma bl e €bnit sl lcom,f | |
abbreviation of PC and personal computer, and because
programmed, and the acronym PLC is stil!l used.

With the develtopmerct tefc henlod ogy alndapgiplei meteiden o,f ti ma u
becoming more and more powerful, such as position cont
include DI (Digital I npdtn)p,utAl a(nAn aNll o d Nlunmme uQiu)t,a IuPtll) n(p RAUD) .
Qut put), PO (Pulse Output) and NO (Numerical Output),h6

11 Types of programming | anguages

PLCs support thepefsololfowirnogg rtahmneiengt yi anguages:

1.1.1 List programming

This method is the basis of programs.

1.1.11 Features

I n this method, sequence instructions are inputolUm"t
This input method is tme.basis of sequence progra
1112 Example of list display

Step I nstrucDevice r

0000 LD X000

0001 OR YOO05

0002 AN I X002

0003 ouT YOO05

1.1.2 Circuit programming

I n this method, | adder formats are drawn on the grap
I n a circuit progrnamdrawne @usectrtieee ng irblayp siecg u e n c en ¥ mb enrad
Because a sequence circuit is expressed wiath zomt agt ars

understood easily.
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I n the circuit display bBéeamaositbohedPLC operations ca

1121 Wor kimnmignepiple of |l adder diagram

Ladder diagram is an automatic control |l anguage deve
used automatic control |l anguage. I nitial Irymaltlhye rcel onseerde
and output coil s. , Ti mer s, counters and other basic
programmabl e controller PLC, the devices that <can be r
al so aiddegdewvuch ds coinftfacrtesnt ihaol di ng coil s and tradit|
Application instructions, such as numeri cal operations

No matter the tradi toirorrdlC |laddeare dlibaaggrraam, pri nci pl e
traditional | adder diagram i s represented by a symbol
the PLC uses a simpler and easieprnrto lapdesentc agm bienh & ic
two kinds of combinational |l ogic and sequenti al l ogi c,

1122 Combination | ogic:

The traditional |l adder diagram (left) and the PLGnNnA&
|l ogi c.

X0 YO X0

=" @+ M Cvo D

X2 X4 Y2 X2 X4
s @ 2 D

X3 X3
=L

ps —

Line 1: Use a normally open switch X0 (NO: Nor mal |y
characteristic is that in nor mal (not pressed), [

when the siwatcend i (spbhastdts@enmd) t hiet s contacts become c

turned on.

Line 2: Use a normally c¢closed switch X1 (NC: Nor mal
characteristic is that @dadncdwatmavyec,bnxesYl vies aodt
switch is activated, its contact becomes an open

Line 3: For the application of combined | ogic outpu
turdnen wheni K2acsiobator X3 is in action and X4 i s

1123 Sequential [l ogic:

Sequenti al l ogic is a |loop with a feedback structur

condition. I n this way, ,unddérf etrleerud dome wiuttp ytb ec o d iat nemn

the previous state or action sequence.
The traditional | adder diagram (|l eft) and PLC | adder

2 https://en.coo



https://en.coolmay.com/

®
GOOIma“ I ntroduct i c

|l ogi c.
)'g:t X6 Y3 X5 X6
i HEHGD
Y3 Y3

When t hei scijrucsuti tcoilfé@eepowdr touppl vy, although the X6 s\

Y3 does not operate. After the start switch X5 is pres
(X5 becomes OFF), Y3 icnant hceo naticigni uodihet (Icfddirisfsy n¢ iar cui t) beca:
feedback. The actions can be expressed in the foll owin
Statu
Sequen X50N/ OFF X60N/ OFFH Y30N/ OFF

1 No acti No acti OFF

2 Acti on No acti ON

3 No acti No aaoti ON

4 Noacti o Acti on OFF

5 No acti No acti OFF

It can be seen from the above table that under diff
consistent, the output results may al sol bandtilBef ietneenlte ,
and X6 switches are not activated, and under the condi
out put state is pul-tatll pdckeadbaok) npotgi(ee the Imadm
chacrtaeri stic of the | adder circuit.

1124 Editing points of PLC | adder diagram

The program editing method is from the I eft bus to t
line. The number of contatsserndiu@h, inentciamudwes ulpi ne®s 1w
the connection, and then continue to connect more For

and the same input point can be used repeatedly. As sh

X000 X0 X002 X003 KL?DIJ- X005 X006 X007 Mo h;ﬂ;l
| 1

M2
o >

M3 X011
lm E—H | | {Yyooo )

Consecuttmlver n

The operation of the | adder program is scanning from

instruction operation box belong to the output process

1.1.3 SFC(STL<step ladder >)programming

Sequence control using the SFC (sequential function
I n SFC programs, the role of each process and mhehobmne
operations, S0 segueAceodeanmitdhh mwies opas ati ons ¢tanahbhg eea

3 https://en.coo
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and created programs are efficient in mainpeaoabhems. spe

1.1.31 Featur es

I n SFC programs, each process pebffoamsltdaayp.py tee machi
1132 I nterchangeability of SFC procedures and other pro
The instruction |ist program and | adder program that
charts if they are prepared according to certain rules
Note: @Qbelhmay E&E§CSEE€ programming, it is not allowed to
pul sed instructions in SFC.
12 Program interchangeability

The sequence programs created by the above three m

progr ammarmtl res lolugh timstructions (the contents of the in
A Programs created using the various input methods s
Note: Our PLC programming i s maiongl rya nbmaisnegd. o(nD ol easd dneort
structured engineering, does not support the use of ta

4 https://en.coo
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2 Instruction List
21 Basic I nstructions
) ) ) Progr i
Mn e mo n i Na me Functi on Applicabl e
step
Contact I nstruction
I nitial l ogi c
LD Load contact type|l X,Y, M, S£.Th 1
(nmal ly open
I nitial | ogi c{
LDI Load I n contact type| X,Y, M, SA£.Th 1
(normally cl
I nitial |l ogi ca
LDP Load Pu o X, Y, M, S£.Th 2
Rising edge |
Load Fa I nitial |l ogi ca
LDF X, Y, M, S£.Th 2
Pul se Fallingdgeapul
Seri al connect
AND AND X, Y, M, S£.Th 1
(normally open
Seré¢@amnecti on
ANI AND | nv X, Y, M, S&£.Th 1
(normally <c¢l os
Seri al connect
ANDP AND Pul X, Y, M, & Db 2
edge pul se
AND Fal Seri al connec
ANDF X, Y, M, S£.Th 2
Pul se Falling/traild.@
Paraddredecti on
OR OR X, Y, M, S£.Th 1
(normally open
Parall el conne
ORI OR I nve X, Y, M,,S&, b 1
(normally <c¢l os
Parall el conne
ORP OR I nve X, Y, M, S£.Th 2
(normally ¢l os
ORFal | i Parall el conn
ORF X, Y, M, S£.Th 2
Pul se Falling/traild@
Connection Instruction
Seri al connec
ANB AND Bl o o} 1
muil pl e parall e
Parall el conn
ORB OR Bl o ) o} 1
mul tiple cont 3
Stores the cur
Memory | )
MP S the internal o} 1
Stor e ]
operations

5
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Reads the curr
MR D Memory | the internal o} 1
operations
Pops (recall
MP P Me mor y removes) the ( o} 1
stored resu
l nvert the cur
I NV Il nver s the i nternal o] 1
operations
Conversion
ME P M. E. P operation re o}
to | eading ed
Conversion of
ME F M. E. F ) ) o]
resulto trailin
Ou't l nstructi on
Final | ogical
ouT ouT ) ] Y, M, S, A, I, No tle
coi l dri ve
SET SET SET Bit device Y, M, &, D
N o t2e
RST Reset RESET Bit devilY, M, S, T, C&.D&
PLS Pul se Rising edge | Y, M
PLF Pul se F Falling/traild@ Y, M
Master Corsttrraulc t i on
Denotes the s
MC Master ( Y, M 3
master contro
Master ( Denotes the e
MCR o] 2
Reset master contro
Ot her l nstructi on
NOP No Oper No operation o o} 1
End I nstruction
Program END, |
END END o] 1
and Return to
22 Step Ladder I nstructions
) ) i Progr
Mn e mo n i Na me Functi on Applicabl e
step
STL Step La Starts step | S 1
RET Return Compl et ¢ adgtea o} 1
6 https:// en.
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23 Applied I nstructions
Applicabl e PLC

FNC _ 3GeriPe| 2N

NO. A @ e § Function ser.i MX2Ber iPé <

FX3{FX3U( S @
00 cJ Conditional Jump " " " "
01 CALL|Call Subroutine " " " "
02 SRET |[Subroutine Returmn - " " "
03 I RET|I nrtreupt Return " " "
04 El Enablng errupt " " "
05 DI Di sable Interrupt/ -~ " "
06 FEND | Main Routine Prog ° " " "
07 WDT |watchdog Ti mer Re¢g ° " " "
08 FOR |Sstart a FOR/ NEXT " " " "
09 NEXT|End a FOR/NEXT Lg ~ " " "
10 CMP Compare " " " "
11 ZCP Zone Compar e " " " "
12 MOV Mo v e " " " "
13 SMOV |[Shi ft Move " " "
14 CML Compl ement " " " "
15 BMOV |Bl ock Move " " " "
16 FMOV |Fi || Mo v e " " " "
17 XCH Exchange " " "
18 BCD Conversion t6od¢g . ) .
Deci mal
19 BI'N [Conviears to Binary|l - " " "
20 ADD Addi ti on " " " "
21 SUB Subtraction " " " "
22 MUL Mul tiplication " " " "
23 DIV [Division " " " "
24 I NC (I ncrement " " " "
25 DEC |Decrement " " " "
26 WAND |Logi cal Word AND " " " "
27 WOR Logical Word OR " " " "
28 WX @R Logi cal Exclusiveg - " " "
29 NEG Negati on " " "
7 https://en.c
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30 ROR Rotation Right "
31 ROL Rotation Left "
32 RCR Rotation Right wi "
33 RCL Rotation Left wit "
34 SFTR|Bit Shift Right "
35 SFTL|Bit Shift Left "
36 WSFR |WorShi ft Right "
37 WSFL |[Word Shift Left "
38 SFWR |[Shift writeohtl &L "
39 SFRD |Shift Read [FIFO "
40 ZRST|Zone Reset "
41 DECO |Decode "
42 ENCO |Encode "
43 SUM |[SumAxfti ve Bits "
44 BON Check Specified H "
45 MEAN | Mean "
46 ANS |[Ti med Annunciator "
47 ANR |Annunciator Reset "
48 SQR Square Root "
49 FLT |[Conversion Ptoo nEl g "
50 REF Refresh "
51 REFF |[Refr eshi latnedr Adj u
52 MTR I nput Matrix
53 HSCS |High Speed Count €
54 KSCR|High Speed Count s
£ HS 7 Hi gh Speed Count s

Zonkompar e
56 SPD Speed Detection "
57 PLSY|Pulse Y Output "
58 PWM Pul Wiedt h Modul at. "
59 PLSR|Accel erati on3eéetewys "
60 I ST |[Initial State
61 SER Search a Data St g "
6 2 ABSD |[Absol ute Drum Sed
63 | NCD I ncrement al Dr um

Sequencer
6 4 TTMR |Teaching Ti mer

htt
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65 STMR |Special Ti mer
66 ALT |Alternate State "
67 RAMP |Ramp Variabl e Val "
6 8 ROTC |Rotary Tabl e Cont
69 SORT |[SORT Tabul ated Da
70 TKY Ten Key I nput
71 KHY Hexadeci mal l nput
_— DS W Digital Swi tch
( Thumbdevlh | nput)
73 SEGD |[Seven Segment Deg "
74 SEGL |Seven Semméantat ch
75 ARWS |Arrow Switch
76 ASC |ASCII Code Data |
77 PR Print (ASCIIl Code

78 FROM

Read From A Speci

FuncBil og k

MODBURBTU ma s
st ation func

read/ write

79 TO Write To A SpRlcdca dat a
80 RS Serial Communi cat "
81 PRUN |[Paral |l el Run (Oct

82 ASCIl |[Hexadeci mallCohwveAS "
83 HEX |ASCII to HE€wradecH:t "

8 4 CcCCD Check Code "
85 VRRD Vol ume Read

86 VRSC |Vol ume Scal e

87 RS2 Serial Communi cat

8 8 PI'D |PI'D Control Loop

102 ZPUSH

Batch St or Regios

103, ZPOP

Batch POP Redgfirs g

110, ECMP

FIl oating Point Cgd

111 EZCP

FIl oating Eompar

112, EMOV

FIl oating Point Mg

116 ESTR

FIl oating Point tag

String Conversion

117 EVAL

CharacterFISaatiinmgg

Point Conversion

18 EBCD

FIl oating Point tag

Notation Conversi

https://en.c
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Scientific Not a
119 EBI N|Fl oating "
Point Conversion
1200 EADD|Fl oating Point Ad "
121 ESUB|Fl oating Point Su "
122/ EMUL |[Fl oating Poimt MY "
123 EDI V|Fl oating Point Di "
124 EXP Fl oating Point EX
FIl oating Point N2
125 LOGE ]
Logarithm
FIl oating Point Cgd
126] LOG1O ]
Logarithm
1274, ESQR |Fl oat i nmg uRaientRo o "
128 ENEG|FIl oat i Mg gRaii motn
FIl oating Point 1t
129 I NT ) "
Conversion
130 SIN |[FIl oating Point Si "
131 CcCOsS FIl oating Point Cgd "
132 TAN FIl oating Point Ta "
133 ASI N|FIl oat i Mg cP &ii mte
134 ACOS |Floating Point Ar
135 ATAN |Fl oating Point Ar
FIl oating Point Dses
136 RAD ) .
Radi ans Conversid
FIl oating Point RSZ
137 DEG )
Degrees Conversid
1400 WSUM |[Sum of Word Dat a
141 WTOB |[WORD to BYTE
142, BTOW|BYTE t o WORD
13 UNI 4bit Linking of W
4bit Groupin of
144 DI S P I
Dat a
147 SWAP |[Byte Swap "
149 SORT2/Sort Tabul ated Da
1500 DSZR |DOG Search Zer o H
151 DVI T|{Il nterrupt Positid
Batch Dat a Pos
152 TBL
Mo d e
10 https://en.coo
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Bat ch Dat a Pos
155 ABS " " " "
Mo d e
156 ZRN Zero Return n ” n n
Variabl e Speed
157 PLSV " " " "
OQut put
158 DRVI |Drive to I ncremen -~ " " "
159 DRVA [Dri vebgoml ut e " " " "
1600 TCMP |[RTC Data Compar e " " n "
161 TZCP | RT®ata Zone Comp " " " "
162 TADD|RTC Data Addition - n n .
163 TSUB|RTC Data Subtract| - " " "
164 HTOS |Hour to Second Cgd "
165 STOH|Second to Hour Cada "
166 TRD Read RTC dat a " " " o
167 T WR Set RTC dat a " " n "
169 HOUR |Har Met er " n n n
Deci mal to Gray (
170 GRY ) " "
Conversion
Gray Code to Deci
171 GBI N ) " "
Conversion

"Modbauaemmuni ¢

to read s/l i
176/ RD3A|Read form AMrealicat ( Note: The o "
bl ock readou

not idwal e

"Modbus comm

to write dat
177 WR3A | Write to DedBlcadl ( Note: The o "

bl ock write

availabl e
182 COMRD/ Read Devi ceDaCtoanme "
184 RND Random NGenberati o "
186/ DU'Y |[Timing Pul se Gengeg "
188 CRC Cyclic Redundancy "
1890 HCMOV|Hi gh Speed Count ¢ "
192 BK+ Bl ock Data Additi "
193 B k Bl ock Data Subtr g "
194 BKCMP|Bl ock Dat &15&mpar "

11 https://en.coo



https://en.coolmay.com/

coolmay®

I ntructi on

195 BKCMP|Bl ock Dat &1lC®2npar
196 BKCMP|Bl ock Dat &1l®2npar
197 BKCMP<YBl ock Dat &liG@mpar
198 BKCMP4{Bl ock Dat &1GBe@mpar
199 BKCMP3Bl ock Dat &1®BeE&mpar

BI'N to Character
200 STR _

Conversion
201 VAL Char acrtierg SGonBéN
202 $ + Link Character St
203 LEN |[Character Sbheiagt

Extracdcthiam@act erDa$g
204 RI1 GHT ,

from the Right

Extracting Charag
205 LEFT

Data from the Lef

Randoen &cdfi on
206 MI DR

Character Stringsg

Random Repl acemen
207/, MI DW ,

Character Stringsg
208 I NSTHCharacter string
209 $MOV |Character String
210 FDEL |Del eting Data frgqg
211 FI NS{I nserting Data tg

Shift Last Data H
22 POP

[ FILO Control]
213 SFR |Bit Shift Right v
214 SFL Bit Shift Left wi
224 LD= Load CompSalr.e=S2. "
225 LD> Load CompSalr.e>S2. "
226 LD< Load CompSalr.e<S2. "
228 LD<>|Load CompSalr.e<>S2. "
229 LD<= oad CompSalr.e<=S2. "
230 LD>=|Load CompSalr.es=S2. "
232 AND=|Load CoMmibkrlie =S2. "
233 AND>|Load CoMmibkrlie >S2. "
234 AND<|Load Comi@gBrlie <S2. "
28 AND<>Load CoMmiiBBrie <>S2, "
237/ AND<=Load ComigkBrlie <=S2, "

12
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238 AND>=Load ComibBrle >=S2| "
240 OR= Load Co@®R%I.e=S2. "
241 OR> Load Co@Rxr.e>S2. "
242 OR< Load Co@®R%IT.e<S2. "
244 OR<>|Load CoOR3I.e<>S2. "
245 OR<=|Load CoOR3I.e<=S2. "
246/ OR>=|Load Co@RRIr.e>=S2. "
256 LI MI TLi mit Contr ol
257, BAND |Dead Band Contr ol
258 ZONE |Zone Control
259 SCL Scal(iGogor di natDeatH
260, DABI NDeci mal ASConhvems
261 Bl NDABIN to MA8CComavers
269 SCL2|Scal i(rlCpo2dinate

Hi h Speedo I tee

13
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31 Devi ce

3.1.1 3G series PLC

Number

Li st

Devioe®et ai l

Device name Description
I/ O rel ay
Il nput rel ay X000~X047/4®@oi nDevice numbers are o
) The total number of
OQut put rel ay Y000~Y0474C)30|n80
Auxiliary relay
General type MO ~M3 83 38goints
EEPROM retentio |[M384~M153|/115p20i nt's
General type M1536~M76|614pdoi nt s
Special type M8000O~M85|51R0i nt s
State relay
Initi AEEPROMEenNt|SKSY 1points
EEPROMtenti on S1K0S999 99points
General type S10RB84095(30960i nt s
Ti merdegloany ti mer)
. 200 .
100ms TKT199 0 .K13, 2 7s6e c7
point
1 0 nesl T2XO245 46oin0.RI27 skl
Retentive type f § .
T2XKE 249 4poi nj0. OKO312. &k
(EEPROM retenti or
Retentive type f ., !
T2XKO 255 6poi n{0.KI3, 2 7s6e c7
(EEPROM retenti or
1 ms T2XKer319 649 0inN0. 001~32c767
Counter
General type up . )
_ CKC15 l1oinCounts 0O to 32,767
(16 bits)
EEPROMet enti onr u . 184
_ Cl16C199 . Counts O to 32,767
(16 bits) point
General type
- _ § o |12,147,483,648 to
bidi rectional couC2X0C219 2@®@oin
) +2,147,483,647 count
(32 bits)
EEPROMet ent-diorne ct ., ) 12,147, 483,648 to
C2 X234 15 o0in
counter +2, 1437,,64487 count s
14 https://en.
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(32 bits)
Hi gh speed counter
lphaseodnting in T2,147,483,648 to 2,147, 4
Bidi recti ongIEEPRIC2XC245 SoWware counter
retention 1 phmse: 6nmncenlas GOKMHaeca c h
lphaseo@2nting in Tw@ hase:
Bidi recti onal (3]C24K6C250 1t i nfer equency -3 ucphealhsm, 2ma
retention) freqguendzy 60K
MB8198 is the 4 times/C26
2phas-eo@2nti ng in )
- _ § 4-t i mes frmayuebhaypnel §r1 e ma
Bidi rectional (34C2XKIC255
2 XKHz
retention) .
M819% the 4 times frleQ2ak®
Device name Description
Data register (32 bits when used in pair form)
General type|DXD127 12points
EEPROM reter . _
_ D1X&87999 |7872 i nt s
bits)
Special type|/D80RD8511 |[51R0ints
Index type (|VXV7,KD7 1oints
Extension register/ Extension file register
RXKR22999 (230p0i Bupport blackout
Special type .
R230KOR2399/100p00i RO i nternal wuse
Pointer
Y 25point s
i PKP255 P ) ) For CcJ and
Fojrump and b 128ploi fvter si on 2| . L
Y instructions
PKP1280 abo e
I nput interr|l OKISTI 6poi nt s
Timer interr |l 6KIB8ITI 3points
Counter inte|lOKIOIT 6poi nts
Nesting
Fomaster con{NXN7 8points For MC instruc
Constant
1@oints 32, K682,767
Deci mal ( K)
3oints 2,147, K82, 6148 , 483, 647
Hexadeci mal 1oints O0KFFFF
15 https://en.
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3XPoints 000O0OKOFOFOF FFFFF
-1. 01 X112.80-1 26, 0 ,-112Kk01. 2128
Real number |32oints Both the decimal point expre
expression are availabl e.
3.1.2 2N series PLC
I tem Substance
Operation cont|Cyclic scanning through stored progr
Il nput and oulBatphocessing (when exeowt)i,ng nEPNDR ian
met hod pul se capture
) Logic | adder diagram and instructiorn
Programming | a
FXGP_WI)N

Basi c 0. 080s
Operat|{instruct
ti me A i cat -

.pp 1683 00s

I nstruct

Buiilnt 800s0t € PROM
RAM

Storage

Basic se27

i nstruct

Step 2
l nstru.

I nstruct

Applicat{94

i nstruct

gener al 50p0i ntM®-M4 99
Auxi |l i i

|l ock 103p60i ntMS 0-M1 535
rel ay : -

speci al 25p0i ntM8 0 0M8 255

gener al 50poi ntSt €499
statusfinitial 1Poi Nt$00N009

| ock 50Pp0i ntS$0-6B99 9

10mmi I I'i s|20poi nfTOT199

10mi Il i s¢gd4oint sT20T245
i 1 nsielclof4poi nts T24T6249
Ti mer

ntegrat

count e

100ni I I'i §g6points T250D255
integrat

Gener al 10poi ntGBBC99
Lock 16 |[10poi ntG100®199
Gener dli t

Lock 32 |35PointsC200234

16
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S | Ma$poi:28%0 CX36 CXI7 CXB8 CX3AN9 CXA(Q
i mpl ex _
Hi ehp e ¢ Nor mploi:C2s8X%0 CX38
count e Ma@Bpoi:C2&HX0/ X1 -XCR/584 -XCRG/AK 11
A/ B phas
Nor mploi:C2&H$X0/ B2 583/ X4
Gener al 20poi nDGE199
Retentivi80poi nD0M9 9 9
Dat a File reg
regi st|Ext ernal
(D. V. Zregul at i
speci al 25p0i nD&BSOMDB 255
| ndex l1poi nvev7 -Z0
. JUMP, CAL|{12Boi RBPs1 27
pointe :
l nput i n
NestedFor mast|{8poi NO&N7
1@ o0i:R3At2s7 6832767
Deci mal
32 0i:R2t1s4 7 483+624184 7483647
Const a i
16 oi:MO0OBFOF F F
Hexadeci
320i MOOD0O0CPPBFFFFF

3.1.3 MX2N series PLC

I npXut X0~X4podht s Out prut YO~Y4Ppodht s
MO ~M499 _
- _ M500~M1535 pb0ODBEso|MBOOO~MB825kmoi B B
Auxiliar|points ) .
keeping spegi al
(genéer al
S 0 ~ S 9poihtd _ .
Status r S10~S99pob@FY keeping
(For keep)ing stat
o = TO~T199 T200~T24T246~T2D2d®BNT250~T2DPHB n@ s
i mer
poi ho®8ms|poi hdms |I1ms accumuylOOmcumul ati on
lebit up counter |32bi t-dawwn counter
C235~C25
Co~C15 C16~C199C200~C219 |C220~C2 _
Counter poti @
points points points 15poi|(Ftos(K
ee
(gendgr al (For keefj(gengr al keeping P
spe)d
D8196~D
Register 200 gens 780p00i (Ftod 196 poi ni{Fso |29 01 KFLOS 1 6 noi nESs
keeping |[specikéepi|spedial|indexing
NO~N7po8 [PO~P127 paBnt@um|l OF&A~1 BA G6poi IftFg
Nested p )
(Fo ma)stesubroutine external interr.ld
constant|K (de(16i3t2768~32767 3bi2t147483648~21
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number)

H (hexag

number )

16i0t~FFFF

3DiOt~FFFFFFFF

32 Speci al device number and conten
3.2.1 3G series PLC
NumbCont ent Remar INumbiCont ent Re mar
M80O0OCI osed during M822|C224p/ down counting
M8 00Open when RUN M822|C22Bp/ down counting
After RUN, ou
M8 0 O M822|C22Bp/ down counting
cylce ON
Af ter RUN, out )
M8 0O M822C22Up/ down counting|OoN
of OFF
- - Decr e
M8010scil |l ate with M822|Start the handwheel
OFF
Oscill ate wi t _
M8 0 1 M822|C22@0pdown counting all ncre
100ms
I act
M8010sci |l | ate with M823|C23Wp/ down <co ting
M8010sci |l | ate with M823|C23Up/ down <co ting
M802Zer o marKk M823|C232p/ down <co ting
M802Borrow marKk M823|C23Bp/ down <co ting
M802Carry fl ag M823|C23U4p/ down <co ting
M802Speci fy BMOV d M823|C23Bp/ down <co ting
Al | ow interr
M8 0 2| ) M823|C23Bpbavn coun ng a
instruction ex
MB8O02Il nstrexéc¢comni on M823|C23Up/ down <co ting
Al |l -rredami ned _ ON
M8 0 3 M823|C238p/ down <co ting
cleared Decr e
M803Keep all memor M823|C239Wp/ down <co ting |OFF
M8 0 3Me mo reynali ns st ¢ M824|IC24Wp/ down co ting|lncre
M803Suppress all o M824|C24Up/ down <co ting| act
MB80O3Forced RUN mod M824|C242p/ down <co ting
MB8O3Forced RUN ins M824|C24B8p/ down <co ting
M8O0O3For 8EOPnstruct M824|IC24Up/ down <co ting
M8 04Di sabl e reset M824|C24Bp/ down <co ting
MB8O4STL state acti M824C24Bp/ down <co ting|lON
M8 04STL c oretfrfcelctiis M824|C24Up/ down <co ting pDecre
M8 04Si gnal alarm a M824|IC248p/ down <co ting |OFF
M8 04Signal alarm i M824|C249p/ down <co tingl| ncre
M8 051 nput interrd M825|C25Wp/ down <co ting| act

18

https:

/| en.

coo


https://en.coolmay.com/

coolmay®

Devioe®et ai l

NumbCont ent Remar INumbiCont ent Re mar
prohibited)
l nput interr d )
M8 0 5 . ) M8 25|C25Up/ down counting
prohibited)
l nput i nterr | )
M8 0 5 _ ) M825|C25Qp/ down counting
prohibited)
l nput i nterr | )
M8 0 5 _ ) M825|C25Bp/ down counting
prohibited)
| npuitnt errupt )
M8 0 5 o M825|C25Up/ down counting
prohibited)
l nput interry i
M8 0 5 o M825|C25Bp/ down counting
prohibited)
Ti mer interru )
M8 05 S MB834Theirst pulse opera
prohibited)
Ti meirnt errupt )
M8 05 S M834|l nterpol ation mode
prohibited)
. . 26233
Ti mer interru
M8 0 5 . ) M834|l nterpol ation mode |Previ
prohibited) )
ver si
) I nterpol ated rel ati
M805Count er ding a&blr M8 3 4
fal g
26233
o I nterpol ate c¢cl ockwi ]
M8O0G6IIl / O compositio M8 3 4 Previ
fl ags )
vVer si
YOO0O clear signal
M80O06PLC hardware e M8 3 4 )
effective
M806Seri al communi M834|YOO0OO0O specifies the
M8 06Seri al communi M834|YO0OO0 forward | i mit
26234
M80O6Par ameter erro M834iYO0O0 reverse | imit .
ater
, YOO0O Neant DOG s ,
M8 0 6Gr ammat i cal er M8 3 4 | ) ver si
i nversion
M8 O6Looporerr M834|YO0O0 Zero signal I o
M8 0 6O0Operation erro M834YOOO0 interrupt sign
M8 06Oper ati on err o M834YOO@ositioning comma
M806[l / O bus detect M834The first pulse sto
Samplitm@ace r Second channel
M8 0 7 P _gl P M8 35 _ . P
start I nstruct moni toring
Sampling trace YOOXkI| ear signal 0
M8 0 7| _ M8 3 5 ,
i nstructi on effective
Prompt contr o _
M8 0 7 ) M835|YOO0lecipfi es the orig
sampling and t
M807Sampling and M835|YO01 forward | i mit
19 https://en.coo
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NumbCont ent Remar INumbiCont ent Re mar
execution ende
Sampling arsd st ) )
M8 0 7 M835|Y0O01 reverse | imit
area
_ YOO1 Neant DOG S
M8 12Not avail abl e M8 35| )
i nversion
RS/ RS2 comma )
M8 1 2 M835|Y001 Zero signal I o
standby fl ag
RS/ RS2 c omman _ .
M8 1 2 M8 35|Y0OOilnt errupt signal
request
RS/ RS2 comman o _
M8 1 2 M835|Y0O01 positioning co
end fl ag
RS/ RS2 maman
M8 1 2 o M835|Second pul se stop b
receiving
Activating ma I ) ]
M8 1 2 ) ) ) M836Third pul se operat:i
and Mitsubishi
RD3A/ WR3A rece€ )
M8 1 2 M836|YO02 clear signal 0
flag
RD3 A/ WRB&Ammu n i o
M8 1 2| M836|YO02 specifies the
ti meout fl ag
M8 15Fi fth pul e ndp M836|YO02 forward | imit
M8 15Si xth pul se op M836YO02 Reverse | imit
Seventh pul s ¢ YOO2Neaproi nt DOG s
M8 1 5 M8 3 6 | _
control i nversion
M8 15Ei ght h pul se o M836|YO02 Zerloogignmaéver
M8 16XCH SWAP funct M836|YO0O2 interrupt sign
26234
M8 168bit processinLater M836(YOO0O2ipaoa®oning comman
ver si (
M8171l nput X000 pul M836[Third pulse stop bi
M8 171l nput X001 pul M83714th pulse operation
Y003 clear signal
M817l nput X002 pul M8 3 7 )
effective
M817l npuX003 pul se M837|YO0O3 specifies the
M8 17l nput p¥0B84¢ <cap M837|YO03 forward | i mit
M8 171l nput X005 pul M837|YO0O3 Reverse | imit
YOOS3 Neant DOG | @
M817l nput X006 pul M8 37 | )
i nversion
M8 171l nput X007 pul M837|YO03 Zero siegralsalo
Enable flag oSeri al )
M8 19 M837|YOO0O3 I nterrupt sighn
port protocol3
20 https://en.
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NumbCont ent Remar INumbiCont ent Re mar
protocol s
Enabl e flag 0 )
Seri al . . o .
M8 19portr otpoc ol a2 M837|YO03 positiodirngiang
protocol s
M8194 octave signs M837|Fourth pulse stop b
M8194 octave s8gn@
M8 20C20Wp/ down cou M840RSZommand sending s
M8 20C20Up/ down cou M840RS2 nstruction sendi
M8 20C202p/ down cou M840RSZommand received
M8 20C20WBp/ down cou M840RSZommand da&tcei vi ng
M8 20C20Up/ down cou MB840RSZommand data set
M8 20C20WBp/ down <cou M840RD3A/ WR8Aei ve compl
M8 20C20WBp/ down cou M840RD3A/ WRBAMuUuNi cati on
M8 20C20Up/ down cou M842|RS2 command t send
M8 20C20Bp/ down <cou M842RS2 command sending
M8 20C20@Wp/ down cou M842RS2 command recei Vi
M8 2 1C21Wp/ down cou M842IRS2 command data re
RS2 command dat a
M8 21C2 1Up/ down cou M8 4 2 .
completion flag
ON
RS command-s Imawd ama h
M8 2 1C2 12p/ down couDecr eiM842 .
machine mode fl ags
OFF
CAN data standard |
M8 2 1C21Bp/ down coull ncr eivs 472
. frame fl ag
lacti o
CAN communication N
M8 21C2 1Up/ down cou M8 4 2
correct fl ag
M8 2 1IC2 1bp/ down cou M842|Communi cation ti meo
M8 21C2 16Bp/ down cou M843|l npeltation mode fl a
M8 21C2 1Up/ down <cou M843|l nterpol ation mode
26235
I nterpol ated rel ati
M8 2 1IC2 18B8p/ down cou M843fI Later
a
J vVer si
I nterpbbakwi se and
M8 21C21Wp/ down <cou M8 4 3
fl ags
M8 22C22Wp/ down <cou MB845Fi fth pulse stop bi
M8 22C22Up/ down <cou M845|Si xth pulse stop bi
M8 22C222p/ down cou M845|Seventh pulse stop
M8 22C22Bp/ de@wmuntin M845|Ei ghth pul se stop b
21 https://en.
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3.2.2 2N series PLC refer to 3.3

3.2.3 MX2N series PLC

Devioe®et ai l

Numbdgcont ent Number content
) ) ) Optional 1 channel
MB80OO(Operation monitorin|{M8112 .
activated
) ) ) Optional 1 channe
M80O0O]Operation monitorin|{M8113 ] ] )
function is activat
MB80O0OI{l nitialize pulse co|M8114 Optional 1 channel
o ) Open thermocoupl e
M80OJl nitialize pulse co|M8115 ]
function for now)
Optional 2 channel
M80OO4Errorcatmidng contact [M8116 Channel 1 dat a 0V
function yet)
Optionwady 2wei ghi ng¢
M80OYRandom number gener |[M8117 Channel 2 dat a 0V
function yet)
) | Drive-shé gd count i
M800(Di sabl €36080KWt f|l ashiM8235
count down mode
Power failure det e
M8 0 0O ¢ ) M8121~M8RS and MODBUS wuse
failure, OFF after
M801110 ms clock pul se M8 1209 Serial 2 communi cal
MB8011100 ms clock pul se M8140 ZRN instruction cl
M801J{lsecond clock pul se|[M8145 Di sable YO pulse o
M80141 minute clock pul s|{M8146 Di sable Y1 pulse o
MB801iSet the clock M8 147 YO pul se output
M801¢(Cl ock display stopp|M8148 Y1 pul se output
MB801]Cl ock plus or miomuse|M8149 CAN communication |
MB80O1l{Has -teamk clock | ogo|M8150 CAN all owed wor k f
M8014YCl ock error sign M8 155 Di sable Y2 pulse o
MB802(Zer o mark M8 157 Y2 pudtspeuto
M802]Borrow mar k M8 15 8 Y3 pulse output
M802JCarry fl ag M8161 l1eithhi& switching f
) ) SMOV instruction
MB8O02¢l nstruction executi|M81638 ]
functi on
M803]lUnl atched data clea|{M8170 XO0pul se capture
M803IlLatch &Gata cl e M8 171 Xlpul se capture
M8034Supprecist mu tl M8 172 X2pul se capture
M803¢Constant scan mode M8 17 3 X3pul se capture
M804]STL monitoring is e|M8174 X4dpul se capture
M804§S90H999 has ON stat yM8175 X5pul se capture
M804¢§Signalialafffmecti ve M8 196 c251 c252 cC2514 2
22 https://en.
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mar k
M805 (!l  %#interrupt disabliM8197 C253 C255 2 octave
M805 ]! ¥A£interrupt disabl{M8198 4 octave sign for
M8057I 22#interrupt disabliM8199 C253 C255 4 octave
M805(l FFAinterrupt disabliMg2evB23{C20023ctount direct.
M80541 &£ i nterrupt disablifM82am34!C23G24Gount direct:i
M8054I B5%#interrupt disabli{M824m25({C246255 count direg
33 Speci al regi steonthamber and
3.3.1 3G series PLC
Nu mhg Nu mEg
content Remar ks content Re mar Kk
r r
Fifth to ei
D800dWat chdog ti mer D814accel eration a
t i me
Low
D80O0CPLC type and s\ D81 ¢ ] )
posi ti
2. . 2K st e
4 . . 4K st e
8...8K ste Eighth positiof
. Hi gh
DB8OCPLC memapwncity|At 16K st eD816¢ -
osi ti
D8002=8 P
correspond
32, 64 in
10H: prog
D80dTypes of memoryontroll eirD816Restricted acc
memor y
D801Scacnur rent valu D818 1Regi ster cont
D80 IMi ni mum scan ti D818/ 1Regtiesr cont en
D80 IMaxi mum scan ti D818 2Regi ster cont
D801second D818/2Regi ster cont
D80 1IMi nut e D818 3Regi ster cont
D80 1Ti me D8183Regi ster cont
D801day D818 4Regi ster cont
D8 0 Imont h D8184Regi ster cont
D801lyear D81925Regi ster cont
23 https://en.coo
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D80 1we e k D819v5Regi ster cont
D802 nput filter af D81926Regi ster cont
D803ADANal og i nput D819v6Regi ster cont
D803ADANal og input D894z 7MRegi ster cont
D803AD2Anal og input D819v7Regi ster cont
D803AD&ANal og i nput D826Cust om P WIMIO e & U
. . . Rangesg
D803ADANal og input D826ddi vi si on coeff840g
D803ADRANal og input D82 WCust om PWM4 ~7
S 16800
D803ADANal og input D827di vi si on coeff
) Low
D803ADAnNnal og input D8 34 o
_ o posi ti
First position
) Hi gh
D80 3AD&nal og input D8 34 o
posi ti
] YOdevi ation spe
D803AD®ANal og i nput D8 34 ) )
I nitial wvalue:
. Low
D804AD1Anal og i nput D8 34 _ ] )
Maxi mum speed [posi ti
_ pul se Hi gh
D804AD1Anal og input D8 3 4 o
posi ti
_ YO crawl speed
D804AD1Rnal og input D8 34 o
I nitial wvalue:
) Low
D804AD1ABnal og input D8 34 o
YO origin retujpositi
I nitial valwue: High
D804AD1Anal og input D8 34 o
posi ti
D804AD1Anal og i nput D834Fi rst pul se ac
D80SODARANal og i nput D834The fisesdepel e
Low
D809DARANnal og input D8 35 o
o posi ti
Second positio .
Hi
D809DAAnal og input D8 35 g. ]
posi ti
. Y1 deviation s
D80DA&ANnal og input D8 35 o
I nitial wvalue:
) Low
D80DAANal og input D8 35 o
Maxi mum speed |posi ti
. pul se Hi gh
D80DARANal og input D8 35 o
posi ti
) Y1 crawl speed
D80DAANal og input D8 35 S
I nitial wvalue:
) Y1 origin retulLw
D809DAANnal og input D8 3§ ) ) ) )
I nitial wvalue:|positi

24
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Hi gh

D80SDA is the currdreference D835 g. )

posi ti

D8083Constant scan | D835Second pul se a

D80 7 o Low positiD838econd pulse d
X0 rising edg|

~ . . ) Low
D80 7\valfule/ 60Os wunit]Hi gh posi tD8 36 O
posi ti
Third ppcuslisteionH. .
[

D8 0 1 Low positiD836 g- )
X0 falling ed posi ti
valfuke/ 60s unit]| _ Y2 deviation s

D80 1 Hi gh posi tD8 36 ) )

I nitial wvalue:
. . Low

D8 0 1 _ Low positiD836 _ ) )
X0 pul se width/ Ma x i me me ed of |[posi ti
[ 10Gs ty pul se Hi gh

D80 7 Hi gh posi tD8 36 g. )

posi ti
) ) Y2 crawl speed
D80 §X 1 rising edg|lLow positiD836 o
I nitial wvalue:
val ue
~ ) . . Low
D808 1/ 60s wuni t] Hi gh posi tD8 3 € o
Y2 irn return gposi ti
| nivtalade: 5000(QHIi gh
D80 8x 1 falling ediow posi tilD83¢€ ] )
posi ti
val ue
~ ) ) ) The third pul
D80g 1/ 60s uni t] Hi gh posi thD83€¢
ti me
o Thet hird pul se

D8 0 8§ Lowspai on D836
X1 pul se widt h)j ti me
[100s unit] _ _ Low

D80 § Hi gh posi tD8 37 o

o posi ti
Fourth positio
o ] Hi gh
D80 §X 3 rising edg|Low positiD83 o
posi ti
val ue
~ i i ) Y3 deviation s
D80O{ 1/ 60s unit] Hi gh posi tD8 37 o
I ni tliwmd: v
) ) Low
D8 0 88X 3 falling edi{ow positilD837 ] )
T he fourth puposi ti
val ue
. . _ _ speed Hi gh
D80§ 1/ 60s wuni t] Hi gh posi tD8 31 o
posi ti
o Y3 crawl speed
D80 ¢ Low positiD831 . )
X3 pul se widt h/ I nitalaue: 1000
[ 100s unit] Low
D809 Hi gh posi tD8 37 ] )
Y3 origin retufppositi
X 4 rising edg| _ _ I nitial val ue: |Hi gh

D8 0 9 Low positiD8371 ] )
val ue posi ti

D809 1/ 60s wunit] Hi gh posi tb837The fourth pul

25 https://en.

coo


https://en.coolmay.com/

coolmay®

Devioe®et ai l

t i me
) ) The fourth pul
D8®4X 4 falling ed{Low p05|t|D83‘t_
~ i me
valfule/ 60s unit]
D80 ¢ Hi gh posi tD839Net work settin
o ADPRW command
D809X4 pul se widthjLow positiD83¢ )
- _ | ocati on
[ 100s wuni t] : :
D80 ¢ Hi gh positb839~2147483647(1
D81dPLC type and s\ D83 ¢ ncrement al roi
Modbus RTU pro
D810dPLC memory capil6. .. 16K sD84C( ) )
Communicati on
Number of spe ) )
D8 1 D84(0Communi cati on
coremted
Y number where
D8 1( D84(Number of inte
error occurred
Communi cati on
D81 2 D84Coverti me ti me
Modbus RTU prof
RS2 header 1,
D812Master station D841
STX>
RS command se
D817 , . , D841RS2 header 3,
remaining poini
RS command r e RS2 trailer 1,
D817 ] ) D841
monitoring ETX>
RScommand head ]
D8 1 2 D841RS2 trailer 3,
val ue: STX>
RS c canmnal trail )
D8 1 2 D84 1IMaster station
val ue: ETX>
The value of s{The ver si RS2 receives
D817 ) ) D841 .
using ADPRW ing26232 calcul ation re
) 26232 and
D812Seri al port 2 | ) D841RS2 send summa
Latveerr si on
Specify the st
| ower comput er ) )
D8 1 2 D842Communi cati on
request
Speci fynwumther ¢
D817% equested by D84 2Communi cati on
computer
D812Set ti meout D84ZNumber of inte
D814 Low positiD84Z2vertime ti me
Fifth position RS2 header 1,
D8 14 Hi gh posi tD84 3
STX>

26
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D8 14 Low positiD843RS2 header 3,
Sixth position| ) RS2 itlrea 1, 2
D8 14 Hi gh posi tD8 4 3
ETX>
D8 14 ~ _|Low positiP843RS2 trailer 3,
Seventh positicf
D814 Hi gh posi tD843RS2 recei ve daitr
) ) RS2 receives
D814 Low positiD843 .
5th to 8th pul s cal culation re
D8 14 High posi tDb843RS2 send summa

3.3.2 2N series PLC

Numb

gcontent Numbgqcont ent
MB800(cl osed during RUN D800]JPLC type and version
1

M800Olopen when RUN D800I{Memory capacity
MB800ZAfter RUN, out put ¢D800{Memory type
MB8003After RUN, output ¢gD8011Mini mum scan time (u
M8011Oscillate with a p¢D801iMaxi mum sc¢amiti ®e 1 ms
) ) D801 JCorresponding to sec
M801ZO0scillate with a p¢
D801Yday, nyoenatrh, we ek
MB8013Oscillate with a p¢gD802(Il nput filtef0&md) usthim
) ] ] Cl as{
MB80140Oscillate wiltmh na p¢ I Refer to the table b
ana
D803
M802(Zer o marKk The value of aARl1lg
D80 4
Anal og i nput cold
M8021Bor rnoaw Kk D804/
temperature value
M802ZCarry fl ag D821J{Etype -aygg@eKt hersmoictocul
) ID82O0(Correspondi-AMlyl 1t omaAd
MB8029Yl nstruction executi )
D8211correction
D822(Corresponding to the

MB8039gConstant scan mode
D823]AD11

M803'=The programmabl e c¢c|D821l7Corresponding t o co
1to run D823Jcorrection and si ze
Constant scan time (
The programmabl e D80 3¢ . ,
M8 0 3 7 ) Note: I f it is occup
running D39
D39
) Cl as g
M806 &Savi nMB 006f7 Refer to the table b
anal ¢
D8 0 3 ( _
M808(Anal og output star Value of anaADg inpu
D80 3]
Drivesmhéegd cGRABBI N Anal o i nput cold
M8 2 3 § he e gD803i J P
down mode temperature value
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Dr ihvieglpeed counting
M8 2 3 ¢ D804yE-type -AayggeKt her mocou
down mode

Drivesmégd counti ngD8B804(Correspondi-AD7 t ma gAD

M8 2 3 § .
down mode D804]Jcorrection

M823cDrive~sﬂné@dh countdonw/ D807 (Corresponding to the
ldown mode D807 ]AD7

M824cDrive~smé@dh countingD804§Correspondilmndg ena ana
down mode D807¢correction and si ze

Cl asg
Refer to twe table|D803{Constant scan ti me (

anal ¢

D803 ( ] EX2-N|Refer to the foll owi
Val ue of anaAD3j9i ny

D804 ¢ 30A category B)

D804 ¢

Onl vy

the A I i t | d A I i t | d
nal o i npu co nal o i npu co

t her J P D80 3 4 J P
temperature value temperature value

oupl e

t he

junct

E-t ype andpeK ther
D824( i ) D804iEtype aaypeKt her mocou
switching
D820(Corresponding -ADDb/D8044Corresponding t o co

D8219Ymagni fication corr¢gD803¢correction and size

Some
F X2 N(
) Refer bl ehéeektow f ori
D822((Corresponding to tipurct
purchased before 201
D823 ¢ADAD19 ed
(Ot hers refamaltwomg Cd wa
bef ol
2016
D821ZCorresponding to c¢c¢D8O03( )
_ ) Value of anaADbD® inpu
D823Z4correction and si z¢gD80 3]
Constant scawaltueaene( )
D8 03¢ . . Anal og i nput cold
Note: I f it i s occyD8O03/4
D39 temperature value
use D39
D805C(Adj ust ment of t he
] D804iEtype -AaygpgeKt her mocou
69 corresponding to tt#
D804(Correspondi-AD3 t ma gAD
D8®6 |[Grammat i cal error ( P 0

D804Jcorrecti on

The number of stepD803iCorresponding to the

D806 ¢
error record D803J§ADY7

D80 8( D8044Corresponding to ¢tbD0
Anal og ouDAltv DIALe ) )

D8 0 8 7 D803Ycorrection and si ze
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Constant scan time (
D80 3¢ _ )
Note: I f it is occup
D39
D39
3.3.3 MX2N series PLC
Numbgcont ent Numbecont ent
MODBUS ma b &
D800(Monit omemg stetting val |D8l26communication del
(1=1ms)
MODBUS master
D8004YThe | ower 16 bits of tD81l27communication reg¢g
(1=10ms)
MODBUS masteni ca
D800¢16 higher random numbgD8128maxi mum ti me
(1=10ms)
RS/ MODBUS
D800]JEnd address of D regigb8l29communication tin
(1=10ms, defaul't
Power failure detecti YO Y1l -shhiegeh out p
D8 0O ¢ D8136 ,
1~100, default 10ms) accumul ation: 32
D801(Current value of scan|D8140YO0O pul se output g
D8011Mini mum scan time (0.1D8142Y1 pul se output
. _ ZRNRMDRVA instrudg
D8017Maxi mum scan time (0.1D8145 ]
mi ni mum speed
D804 3Corresponding to secorD81462RMDR\XDRVA i nstrud
D801¢Ymonth, year, week maxi mum speed
XeX17 filter coefficie ZRNDRMDRVA instrud
D80 2 ( D8148 ] ]
default 10) accel eradkeiceh eamd i
X2X47 filter coeffic CAN master/ sl ave
D80 2] D8149
default 10) ti meout (1=1ms)
D8023Z0 index register contD81l50Master/ sl ave stat
D802¢VO index register conttD8151Numbesl|l a¥es (1~32
D80 3 ( ) Number of shared
Sampling address efD8anbD8152
D80 3§ default: 8)
D805 ( ) CAN communi cati o
Sampling address efD1dnD8153
D805 ] (20K~ 1deofKaul t : 25
D803¢Constant scan time (unD8154Y2 pulse output (¢
D8 0 4 ( _
1-8th active STL statu{D8156Y3 pulse output ¢
D80 41
ZRNDRMDRVA instrud
D804¢Mini mum active STL stgb8159 )
mi ni mum speed
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Optionhbhngel wei ghing ZRNDRMDRVA i nstrudgd
D805 § . D8160 _
1 data divisor (no suc¢ maxi mum speed
Optionhbhngel wei ghing ZRNDRMDRVA i nstrudgd
D805 ¢ . D816 2 )
2 data divisor (no suc acteration and de
Thermocoupl e sampl i-2 Y 2 Y3 -shhiegeHd out
D80 9 ( P P Z]D8166 P ge :
default 0) (no such f U accumul ation: 32
Ther mocoupie-1t e K
D80 91 P ] ke ( D81822Z1 i nedgeixstrer cont
(Npuch function yet)
Thermocouple cold jun ) )
D80 91 ] D8183V1l index register
such function for now
Temperature of the finrn )
D80 9 4 ) D81847Z2 I ndexcoretge rstt er
function yet)
Temperature ofertnoe o ) )
D809 ¢ ) D8185V2 index register
such function yet)
D809¢Anal og DAO output databD81862Z3 I ndex register
D80971Anal og DA1 output dat ¢D8187 V3 ndex rceqitstndr
D81120ptional 1 channel weiD8188Z4 ndex register
D8113O0Optional 1 channel weiD8189V4 ndex register
D81140Optional 1 channel weiD8190Z5 ndex register
Optioway Wweighing fung )
D8 11§ ] D8191V5hindex register
(0) s(ucoh function for
Optional 2 channel wei
D811qdata high D81922z6 ndex register
(No such function yet)
Optional 2 channel wei
D81171data | ow bit D8193 Vel ndex register
( No sucdcn fywetc)t i
Optionalhanel wei ghi
D8118communication 2 data hD8194Z7 ndex register
(No such function yet)
Optional 2 channel wei
D8119data | ow bit D8195 V7index regi B8&96
(No such function yet)
Sl ave 1~16 w
D812(Serial 2 communicationD819 6 ) ] )
communi cation f ai
Seri al port 2 sMQDvBeU S Sl ave 17~32 W
D812] D8 197 ) ] )
(1~255) communication f ai
_ _ Sl ave summary
D8127RS insnrsvsenids the remiD8198 ) ] )
communi cation f ai
Summary of sl av
D8123Number of RS commands |[D8199 i
communi Eatl aone 17
D8200CAN communicatio
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(4 ms)

34 I nput and oJtXputY]rel ays

The numbers of the input relay and output rel ay faroaen fXil
and YO. Since these numbers use oct al number s, there i

3.4.1 1/Orelay number

The numbers of i npuwtt rrellay (X)) anmrd olthtown in the table

number s)

I/ O rel ay
40
l nput rel ay X000~X014 ) )
pointThe device number
40 Tot al i nput and ou
Qut put rel ay YOO0OO0~YO04 )
poil nt
3.4.2 Function and effect
3421 The function of input contact X:
The input contact X is connectsidgnal tihe riemgpditt dd eevn tceer,
to the number of times that the normally open canthetu:

in the program. The ON/OFF of the input e oinnpawctt dXe wiidd.

use a program to force the ON/OFF of the input contact

3422 Function of output contact Y:

The task of outputanc Nt/ &OdtF $iigmmatlo tsoemd i ve the | oad coc

two types ofcteyt mmte é¢entRel ay and the other is Transis
normally open contact or nor malnltyacdl o's e nc dret aicste do fi ne a
coil Y The number is rgcomumendeadtthe Ipe ogws a@adn, owlt her wi se
program scanning, the decision of it oanatpht etageawmil
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Input processing

Xinput

.

Input terminal

Il Read in storage

Inputimage area

Read the status of Xin the storage area

Program processing g

X0o Write the

. status of YO

__ Read Y0 status in storage area

YO

-+
_1 ° Write MO status

Output
Output processing ¢_‘

Outputimage area

v

Output terminal

paJe a5ew | ad1nag

Y output

E Input processing:
1. The PLC reads the ON/ OFsFi gt alt uisn tod tthhee ierxp wetr niarha g e
the progr am.

2. I'f the input signal changes ON/ OFF duramea pwiolglr anmo
until the next ON/OFF state of trhieng npfutt i@ gmexXt isc.
3. There is a delay of about 10ms when the external

in the program i/®FFe¢tbgni mady he &ONfected by the pro
E Program processing:

The PLC real@BF tdhteatQiNss Df seguoal i nputhe iinput i mage a
instruction in the program in sequence from address
coil, is also sequentiall yl msgiodee.d i n each device i ma

E Output pgocessi
1. When the END instruction is executed, t he ON/ OFF

i mage area |l atch, and this image area is actually t
There is a del atthe fr ealbaw t codriOInOsFOAMEBNAFc hanges to t he
Using a transistor module, there is a delay of al

cont act ON/ OFF.

35 Auxiliary relay [ M]

There are multiple auTxhiebichsyofelhegseimauxhéi BLE. reelagygs
and are driven by the contacts of various soft el ement
open contacts and normally c¢cl| cs®ead Pddnt Hotwse,v ewhi dt ec &nxt
directly driven through this contact, and the external
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13G series PLC

Auxi liary rel ay

Gener al us|MO0O~M3, 83536 ~M7|652p8 i nt sas fa-lxheadt k out h
EEPROM ret| M384~M1535 1152 points, fixed as
Speci al usflM8000~M8511 512 points

22N series PLC
generall500 points MO to M499

| ock 1036 pwsioHitls 35
speci al{|256 pPp®i M8000 to M8255

3MX2N series PLC
MO ~M4 99 500M500~M1535 100M8000~M8255 2

(gener al usdg(for holding) [(speci al use)

Auxi | i

rel ay

Auxi liar

3.5.2 Function of auxiliary relay

l1Auxiliary reAuxiliary rredlaywsd oar ggetnler ned of f
for general and all of their statuses are res:t

for the input condition of ON, the
2Auxiliary reThe auxilomarpowet ajyaifl ure mainten.
failure mairwhen the power is turned off durin

state before power fa-ttrtansmelden th
3Speci al auxiEach speci al auxisl isgprexcirfdalcay umad i

special auxiliary relays.

36 Status [ S]

State S is an important soft el ement for easytopriogr @ad

in combination with step | addoenr Cdhiaargr,ans e(qoure nSei gaul e nFtuinaclt
STL and RET.

3.6.1 State number

3611 3G series PLC

status

For initial staS®SH9 10 o' clock, fi ed dds gt h

Dedicat ed for
retention S10S899 [890 points
(for EEPROM ret

For signal al ar/S9X®999|10points

General use S10K8409/30960i nt s
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36.1.2 2N series PLC

general |500 poi nS4s99S0 t o
statu|linitial|l0 pdiomD®H609
|l ock 500 points S500 to S999

36.1.3 MX2N series PLC

S0~S9 10 point _
Status r ) S10~S999 990 points (
mai ntenance)

3.6.2 State function

The state is the same as the maxmal lagyoymtpaechtasy . a nTdh err cer
contacts, which can be used at wil/ in the sequence ptr
the state (S) is also the same as the auxiliraty relay

1l nitis@aalS0~S9, the step point used as the ini-

2. For p When the power is disconnected durir
retentimaintained, and rwhrean$tihedpotwkee s$tat e
the power failure;
And when it is run again, it can be r

When t heofpfoweoal di ng st at ep ursp oussee ds taast e
ZRST in fronmm béttbespsbgta in batche

3. For S S9K®B999, signal alarm status, can be

al arm ) ]
faults. (For details, see 10.7 ANS/ Si

4 Gener al When the PLC power suppheriatusdgtwcbhnb

37 Ti mer [ T]

The timer is a device that calculates the clock pul
when the resul't of the addition calculation reaedelke h Al
setting value, the constant (K) in the program memory

(D) can be used.

3.7.1 Timer number

3711 3G series PLC

Ti mer (ON delay timer, the number is assigned
: 200 .
100 ms TKT199 0 .K13, 27s6ec/fond
point
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10ms T2XOM245 (4epoi |0.R327 .skkond
I1ms cumul ati ve : ) .
T2 XK6IN249 4poi n 0. OKO312. BT ond
(EEPROM keep)
100ms cumul at i . ] .
T2X0ON255 |6poi n0.K13, 27s6ec/ond
(EEPROM keep)
1ms T2X6M319 [640i|0. DO32.s76c70n d
3712 2N series PLC
10Mmi Il 1l i secong200 points TO to T199
_ 10mi |l li second|{46 points T200 to T245
Ti mer i i i
IMillisecond |4 points T246 to T249
10Mi |l li secong6 points T250 to T255
3713 MX2N series PLC
) TO~T199 |T200~T24T246~T2DPH91T250~T2D2H5 né
Ti mer T

poni®0ms

Imeaccumul @

poi homs

100mscumul a

3.7.2 Timer functions and examples

3721 Gener al ti mer
xQ00
| @ K100
T200
i
E When XO0=ON, the current value of whenmerctufe @0t iivnaegroesnd
~value K100, the output coil T200=ON.
E When X0=OFF or power failure, the timer T200 wi
3722 Cumul ative ti mer
X001
— K100
T250
SO
E When X1=ON, the current val ue of thenert FT@50ukesemtouna
] val ue K100, out pu coi l T250=0
E When X1=OFF or power failure, the timer T250 pauses
when the PLC runs again, that is, when X1ledON,i mehe sT:
current value=set value K100, the output coi l T250=0
35 https:// en.
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3.7.3 Setting method of setting value

1.Specify constant (K): The setting value directly spec
X003

Hm

E T10 is timer in units of 100ms (0. 1s).

E I f the csopnesctiafnited sénee 2 0O0nert twom kts at 0. 1s*100=10s

2l ndirect addressing (D): The set value uses data regi
X003

‘—”—. K100

E The contents of the indirectly designated data regi

tlbugh digital switches.

3.7.4 Notes in the subroutine

1.ln the subroutine and interrupt subroutine, pl ease u

instruction is executed or when the END instruction is
I f the set vtaHha ec o rst a etecdoatdi,pount wihheln t he coil iinstruc
Since the gener al timer only counts when the <coil i
subroutine and interrupdtisamramnud imecetoidmetch.ei dcfouidle d ntsot
executed and cannot operate normally.

2ln the subroutine and interrupt subroutine, i f a 1ms
out put contactl wecodimmarcd tdlaltyhweaxseod nnti ed . Pl ease pay at:t

38 Counter [ C]

unts while performing a cyclic operation

The counter cou
the programmabl e controll er.

contacts of

3.8.1 Counter number

3811 3Geries PLC

Counter (amwemlaesrss gned in deci mal number s)

General wuspe (clogCEKC15 1@ointf0OK32, 767 counter

EEPROM keeps

lo i i
Cl16C199|18p0oi n|OK3 2, TNt er
(16 bits)

Generally use . 2,147, K&, 614487, 483
C2KC2192@o0i nt
bit)

Counter
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EEPROM hol d

directions C2X0C2341%o0i nt
(32 blt) Counter

2,147, K82, 6148 , 483

3812 2N series PLC

16 bits|10Woi ntG&0C99

Lock 16(10@o0oi ntG100199
32bit
Lock 32|{3point 200234

count

3813 MX2Nrses PLC

lebit up counter |32i t-dawn counter

C0~C15 Co0~C15 C200~C219
Counter _ C220~C234 15
o' clock o' clock |points )

hol di ng)

(General|(General|(Gener al u

3.8.2 Counter functions and examples

Generally, a tbunherPLE pewdr supply is disconnected
the power failure retentcioaumtc owand tueer awidl It hree md mli eer otf h ¢ h
so it can continue to count on the previous value.

The setting value of the counter can be set directly

D.

3821 16bit croufndre gener al use |/ power failure retention
The setting Wwaltudiwmfartyherpl@&ount ekl itso vkd 26 7 n( dehcei ma

operation of KO is the same as that of K1, and the out

X011

‘—‘ K100

E Bycounting input X011, the current value of the count
coimmeamwmd i s executed for the 10th ti me, the output c
X011 act s, thd dthrer €emtunvt &lrueaevi ¢ | not Variety.

3822 32it up/down counter for general wuse/ maintained af

The setf vahmiet3@8bi nary up/ down counReld?7s48&8a,]648 itnho t
(deci mal constantuxi Yoargamelagst M200 to M8234 to spe
The increase and decreasenofhitmg toeardenwi vl ukehoper
current val ue of the counter stthaer tnsu nibreorm 2a,nld2 7t 1h4e8n3 4bBe3c;
Similarly, the current value <@Qf l1dMe888pdHdbecemast 8, L47
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action is called r
For C, after dr,i vitngi M8a down sc onwrntt edrr,i vwhnegn, iitt i

Speci al Rel ay Numb

LD
ouT

LD
RST

LD

ouT
LD

ouT

X10
ME200

X11
C200

x12

C200 k-5
C200

YO

E X10 drives M8200
E When X11 turns from OFFYON,uttehde, RtSHTe i mwsrtrreairctt i wanl Ues &

tdhcont act

becomes

Devioe®et ai l

ing counting)

er and Content)
X10
— M8200
X11
| |
I RST C200
x12
| | €200 K-5
C200

A

to deter mine whether C200 i s

OF F.

up

S a |

or

E When X12 turns from OFFYON, the currentupa(pleusfondkr

t he edoownt (decr ement

E When the curremuntvald u@2 ®0

When the current

3.9

Hi gshpeed counter

v al

ue

one) action.
¢-B ¥ K5g e st e oG2 KO eso nftraccm @FFa

of t-5¥K6c o urhtee rC2M00 c ocnht aancgt e s sf

[ C]

3.9.1 Types and numbers of high-speed counters

3911 Types

doukloaunt)

ospdedhcount ers

n the PLLpeead hcioggnpbasé ssophtepbasg! emwinite ang hdoeat

according twntdiinfd emetnhto .

3912 Hi gshpeed counter number
1B8G easriPLC
Hi eslpeed counter (numbers are assigned in decirn
Singhase -s0n .
) 2,147, K82,,614487, 483, 647
' nput C2X5C245
Bidirectional Software counter
hol d) 1 phase: max 6 channel s
Singhase et owl Twehase:
i nput 1.t i me f r eque3nccyh:a nunpe Itso
C2&KeC250
Bidirectional frequency 60KHz
hol d) M8 198 i s t he 4 ti mes
38 https://en.
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C251/ C252
Tw@ hase eeowhllte 4-t i mes frequency: ma X
Bidirectional C2XIC255 frequency 24KHz
hol d) M8L9 9 s t he 4 ti mes f
C253/ C255
2PN series PLC
Singl e Max 6 @2BBIC23X%1 CXI7 CX3B8 CX39 CX4H60
Hi eshp e ¢ Regul ar @2 3p5@i rCxs3:8
count e Max 3 @25Xa/sX1 -XCR/584 -XCRG/4K11
A/ Bhase
Regul ar :Q2 ®00i/nk 1s3-XCR/5X 4
3)MX2BHer PEE€
Hi eslpeed |[32i tdawn counter

39.13 Hi gshpeed

186G

series

counter

C235~C255

20 -g9omd end sh  IHd )g h

PLC

counter i

nput allocati on

tabl e

Co

unter typ,

Si nelh

Count e

l nput

al

|l ocati on

number | X000 X00]X00

X00

X0

0

X000 X00|X0O0

CcC235 U/ [

C236 U/ O

ease siouglt

i nput

c237 U/ O

cC238 u/

B

cC239

u/

O

C240

U/ C

C241 U/ [

C242 U/ C

C243

u/

O

C244 U/ [

C245 U/ O

Si ngplhesebtdeucou

i nput

C246

c247

C248

C249

C250

Twe hase

doubl e

i nput

C251

c252

cC253

cC254

C255

39
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U: Up courMbiDogini cpuntAngPhape|BA iPhawste|RB Expgletr nal reset
S: External start input
Singl e:mdras@® channels, max 60 KHz each
Twe haslea i me freque3dnceyh:anunpe Itso, 2maxi mu.m8flO9&8qu aen ¢ h etthikclyz
mar k of C251/ C252
4t i mes frequency: max 2 chaM&led%s, t hax4ftemaeasnt
of C253/C255
2)2N serli@s P

i , _ ABZ phase c
Sinphase counting i|AB phase cou )
i nput
C2 3¢ C25] C25] C25] C25 ]
C235 C23¢{ C2 3¢
10KH C24( C23]1]10KH10KH C25410KH10KH C25:
10KH];100K 100K
/ 10( 10KH10KH/100/10(10KH/10(/10010KH
100K z z
Hz Hz Hz Hz Hz
X0d
U/ D A A
0
X0d
u/ D B B
1
X0d
z
2
X0d
U/ D A A
3
X0d
u/ D B B
4
X0 d
U/ D R z
5
X0 d
U/ D
7
X0 1
A A
0
X0 1
B B
1
X0 1
Z
2
Conventi oncaduntU]n g DApn pdddowmt i n§ Al-mipadse codnt i nput
[ B]l-ph®8se coly[nhR] :i nPpaiget i nput
, The maxi mum fregphasey cofungiimgl é s 10KHz, which can-be

phase 1UAMKWHKAHz and 3 channel s-100KAMB(Z) phase 10KHz

, Singphase counting 10KHz i s usu&l3l5y 2X3B0/ X%, beorcrued mar
phase counting, the counter cor r e sXplo n d&13t60 SR7TEC® 383 p O
C23»%4; €X254;,0 C237 shoul d be c esnpreeecdt ecdo utnat i X2y, f anro wh il gnhs t
hi glpeed counting; among them, X0/ X1/ X3/ X4 can be cu
10KHz.
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When uswanyg sphgbetcogn it does not conflict with ot he
with the ZRN origimheeZ®&Nnorngtnucetonn instruction
for counting, the Y7/ X7 ZRMNscerdi.gin return instructio
The AB phase count i s 2 times the frwagweXO0Q,/ X08¢e
correspon@2sy/ €253. I't can -ahapbpnéek ABsphbhamseedotont Bng
X11, correspondiXwd / X®@3Cdbmh;cuaGdbmi zed XA4allO6aGaKHbgeg XLB'
10KHz.

AIMX2N series PLC
Counter |l nput atl boc
Count e

X000 X00 X000 X00[X00[{X00 X00/X00
0 1 2 3 4 5 6 7
C235 U/ D
C236 U/ D
c237 u/ D
Si nelhease|{C238 U/ D
singlant|C239 U/ D
i nput c240 U/ D
C241 U/ DR
C242 U/ DR
C243 U/ DR
C2414 U/ DR S
C245 U/ D|R S
C246 U D
C247 U D R
Si neplheas el C248 U D R
doubl e c248(0
counting|l
C249 U D R S
C250 U D R S
Cc251 A
Cc252 A B R
c253 A B R
Twep hase C253(0O
doubl e 1
counting|C254 A B R S
C254 (O
1
C255 A B R S
U: Up courbi nBowmpaououlAt i Phase|/BAt iPhawste|RB IExpgwetr nal r es

number

A B

S: External start input

Enter X000~X0G7 sholwassinfitded & abl e ab o vsep e ecdo rcroeusnptoenr
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I nputs X000~X007 cannot BBSepeesedouvuaepeasedWhebythiegh
as a-shpieeld counter, i tercaadn ibnepuus.ed for gen
l nput XO00aOn~Xx®oQ7 bee used repeatedly. For example, on
so C235, C236, C241, C244, C246, C247, C249, C252,

corresponding inpadnrmSdPtD bevstusadk.ti ons
1) C251 C2%B&2 (CR”B phase) maximum response frequency: 6«
2) C253 C255 (AB phase) maxi mum response frequency:
3) C235 C241 C244pkase) (maxgmem response frequency: 6
4 The highest response -sfpreeccogdumcneysof 10KH2zyr hi gh
5 The AB hpihgeglgeeed counter can be set to 2 times the fr

is only valid during the OUT drive cycle):
**When -M819€251 C252 C254 count pulse 2 times freque
**When -M819TC25Xo0@NS5 pulse 2 ;times frequency
**When -M8198251 C252 C254 count pulse 4 times freque
** WhM&1 90N, C253 C255 count pulse 4 times frequency

3914 Attentions

l nput XOOD can be -speddfoouhtgh, i npcuatptiunrtee,r rUPL,i 0ZnR N

instruction and general input. Therefore, do not reuse
For example: X000 and X001 are occup24d, w244 usCa46 C:
c252, C254], [input intlepulupe papnutre ¢OOOact 10@8170

i nput SPD, ZRN, DSZR, DVIT instructions] can not be wus

3.9.2 Use of high-speed counters

3921 Si nelheas e siougilhe ut

LD MS8000 Ma000
OuT €235 — }—@ K9999999
LD X11 X11
RST €235 — i—_ RST | €235 |
X12
LD X12
—i K-5
OUT €235 K-5 10
LD X10 .
OUT MB8235

E C235 counts the OFFYON of input X000 when X012 is ON
E When XO00OINl, iesxecute the RST instructi on, at this ti me
E Through the ON/KFF4H5Hf MmMB8RS5t he Cc204usn tcehrasn g2 3b5et ween da
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3922 Si ngplhaase doabnhpeul n

It i9dPia B8p/ down binary countentatThecactieepoofili hbetouth
as thesplkieghh countpehasod -ssoimgtl eei nput .
The coauwn/ eugpunmatct i on L20F0 €256 be moni OFFeadachy oniM8a@BN M8 D-

count down; OF F: count up

3923 Twep haes dowuwholuent i nput

MB000
— K9999999

X1l
| |
11

RST C251

X1z

— — K1234

C251

G

ME251

___4

E When X012 is ON, C251 counts the operation of input
E X011 is ON, execute RST instrattion, at this time C2
E | f the current value exceedsdthe wet!l vBeEu®OFFYWO2nwi |

val ue.
E Y003 turns ON (minus) and OFF (increasing) according

3100 Data register [D], extension register

3.10.1 Number of data register and extension register

The data uegdsterstiegre numeric dal3a,. 76823, dal)a, |&mdgttht
is a sign. It can38td3682nudmm&ri ordat aecbaft coenghishideirtswao end €
(D+1, the | ower D niusmbuesred,s arhde tlhoewehri gohegst bit i s a poa
the numeri-2ald4ddpad&Rqg6lM8 , 483, 64 7.

3101.13G series PLC

Data register (32 bits when used in pairs)

General use/ DXD127 12@oint s

EEPROM rete

D1X&®7999|78pdints
bits)

Special use/D80KD851151®oint s

43 https://en.coo



https://en.coolmay.com/

coolmay®

Devioe®et ai l

For indexinVKV7,KD7 |[16oints
Extension Register AExtended File Register
RXKR22999(23000 points, support bl ac
Extensi on r
. R23000 K
bits) 1000 pwr nitrst dr nal use
R23999
310122N series PLC
general|200 points DO to D199
Bl ackou{800 poi nRBE9P200
Dat a File re
regi s|Externa
(D.V.lregul at
special|256 points D8000 to D8255
Il ndex lgoi nVeV7? -Z0
3.10.13 MX2BKeries PLC
D8196~D|VO~V7Y
_ D0O~D199 D200~D79D8000~D819
Regi st ) ) 5 Z0~27
200 p({780 poi 1196 point ] )
D..VzZ ) 59 poinl6 poin
(generaljlkeeping)luse, hol d) ) ] )
speciall|lindexin
3.10.2 Function of data register and extension register
The regamstheea di vided into the following five types
1.General :reWhen PLC is from RUNYSTOP or power o
to O. | f M8 033 =0N, themchoédar eddat wh em
RUNYSTOP, but it will still be Clear
2. Power fai The PLC kcecerptsenittss during RUNYSTOP an

retenti on

3.Speci al:

4 | ndex

5. Extensi on

contents

of the power fail

i nstructi on.

ur eR%$Eten

reEach speci al purpose register has itd
for storing system status, error inf
section 3.2 3Smuenbieals reagi ctoert ent s .

regiThe i ndex r ehgiitstreergiisst ear ,16whi ch i s wu
regi stean ¥bwso use other device numb
the operand of the applei ctahd oqp @ misal
device number and value in the progr
Same as the dat-bhi tedasaefthethighttt
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sign), but after combiningitwdtdevihc

positive and negative sign) numeric

3.10.3 Index register [V], [Z]

31031 16 bits

The index registerrehaass tthhee sdaantea srterguicsttue r
% bi \'% bil®
\4 Y
\% VA
VO ~ Ve _
) Z0~ZBpoi 1
point s

31032 3Dbits

Z0~Z7 must be used when modiftyiampgpltiktatdewni densitmuthe
beyond -kihte rl&énge.

Y 32 bint

VxHi §|ZxL(ow

As s hionownnt he above figure, the combinati o tofl e/n gatnhd. ZA

V is occupied and cannot be used (68Riot heat ) actesheoit ha

X0
—1 MOV K8 Z0

MO K14 vQ

MO D570 D10vo

E When X0=0, Z0=8, VO0=14,0\DGEZDEDQ 5+8) =2A8B, &Dt1 t hi s t |
be moved to D24

3.1033 Modi fication of soft components

E Deci mal number deviceANumerical val ue: M, S, T, C, D

For example, VO0O=K5, when executing D2eVauméberec D& { I
addition, you can modify the constant. When K30VO0 is
(30+5).

E Octal number KdneXv,i cKensy: X, Y,
For example, Z1=K8, when executing X0zZl, naxmeut eX1tOh ¢

number addition). When index modification is perfor med
contents of VeawgonXewitleld alng®@ mn octal number and then
XZ1 is designated as X12. Pl ease note that it is not X
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E Hexadeci mal value: H
For example, V5=K30,

V5=H30 and the constant

311 Pointer [ P], [ ]

3.11.1 Pointer number

311113 G series PLC

when the constabht( HBHNVNK3 0 )s.

Devioe®et ai l

Ha@d5 aiss HEPe ¢ i30iHe@ 0 Hi) t

]

slpre cad

s rega

pointer
v 256 oints
For J UMP, PKP255 P ] For CJ instr
5 - 1281 points ] ) L
ranc " instruction
PXP1280 aboversion)
l nput inter|l OKI5TT 6poi,Xt0s X5
Ti mer inter|l 6KI8II 3points
Counter int|/lOKDOTO 6poi fft=4 ~6]
311122N series PLC
_ JUMERALL|12Bo0i RBPS1 27
poil nt i
Il nput |
31113 MX2B8eries PLC
PO~P127 128 point|l0A&~1B%# 6 poin

Nested p

subroutine)

external

nterry

Not e: When wusing the pointer for input
Pénsity (FNC 56)]

with [High Speed|[ Boust¢te

3.11.2 Pointer function

31121 CJ conditional jump

f‘v"arkl )

~H—CD
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E X0=ON, jump to the mark position specified by CJ i
E X0=OFFRE, ptrtogram is executednforonmlt @pogoamopt aoch abe
executed at this ti me.

3.11.22 CALL subroutine

N

X001
Mk

CALL | P1 |-\ K
g I >f‘v'ain

‘Iumpff ) program

|
1}

—— o
Markf——(_ | /
P1 = A A Subroutine

SRET | —— Return

+

E X001=ON, execute the subroutine at the | abel positio
instrucéfonntbo the original position.

3.11.3 Function of interrupt pointer

The interrupt pointers include the following three t
I RET (FNC 03) interrupt return, EI5)( FANGs aObdl)e einnatbel rer uipntt.

31131 I nput ptmtedeluayed interrupt): 6 points

l nput interrupt
Il nput I nterrupt ) Di sabl e in
edge Falling ed
X000 I 001 | 000 M8 050
X001 I 101 1 100 M8051
X002 I 201 | 200 M8 05 2
X003 I 301 | 300 M8 05 3
X004 | 401 | 400 M8 05 4
X005 I 501 I 500 M8 055
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' "—O Al l owable inter

FEN

L—The rising edge

Il nterr up
|00‘—"_©

5 Il nterruptw s
| RE

L—The rising ed

I nterrupt p g —
——

| 1¢ ¢

I nterruptY sub

| RE

EN

E The EI instruction in the PLC allows interruption.

interrupt sourtbroandnehen return to the marancprogram t

E The interrupmusptoimeg epl dded *agfter the FEND instructi ol

Not:es

1)The number of the input relay used as an interrupt
such asp'eteidgleodn "pul se captaensi fyhcandndt heéepubpplicat
range.

2)After the input interrupt pointer | port O port is
changed -stpoe erdi gheadi ng.

Threef ore, there i s nFo (nFeNeCd 5t10) ucsoemntamed REWFd t he speci

filter adjustment) to change the filter adjustment.

I n addition, the input filter without an inpgt (frafl.
val ue) .

3The ri sinrgr egptgeanatfeal |l ing edge interrupt of the sar

at the same ti me.

31132 For timer interrupt: 3 points

Every designated i nt e9r9nusp)t, ceyxcelceuttei men.t(e®rtuspitd es utbhr e uc

ot he programmable controller, the timer interrupt beco
Il nput nul I nterrupt cycl|Disable in
| & & I'n the mouth of the M8 OS5 6

integer from 10
.3
I ¥ For exampl e: | 610=Ti M8 057

48 https://en.coo



https://en.coolmay.com/

coolmay®

Devioe®et ai l

| & & 10ms M8 05 8
Note: The pointer numbers (16, I 7, | 8) cannot be reuse
Stgp FNC 04 | Interrupts are
El enabled E The timer interr
N after t he El
" O addi tion, when
Main inteagfvat he ti me)
it O program not requiredeedl
program DI (int
O instruction).
FNC 08 End of
FEND main program
E FEND indicates
mai n progr am.
When interrupt is EEEBOUtIne mu st
Interrupt given at every 20 ms '
pointer N (:::)
1620 N Interrupt i
routine E Execute i nterr
Q every 20ms.
Useé RET instruct
FNC 03 i
Interrupt return the maobgram
RET P
END
31133 For counter interruption: 6 points
Accordihg tomparison -spsalitcobtintéee bompari son set in

the interrupt subroutine

counters.

) Di sablreupi:
Pointer 1
flag
1 010
Il 020 M8059
| 030
Note: The pointer number

49

i s executed. It i $tesedispp@g ewo
_ Di sabl e i
Pointer 1
flag
| 040
| 050 M8 059
| 060
cannot be reused.
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Step
0

InterruptH
pointer
1010

FNC 04
El
— )
MB000
— K2,147,483,647
RUN
monitor FNC 53
DHECS |K1000f C255 | 1010
¢ .
Interrupt pointer
FNC 08 number is
FEND specified

|~ When counter interrupt is specified

—— ]
Interrupt routine
(interrupt program)
— )

Interrupt return

50
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4 How to Specify Devices and Constants to Instructions

41 Data processed by PLC

4.1.1 Types of numeric values

l1.Decilmanumb ®EE: DERUMBERpeci fy with constant K

E The specified rangé&hen dedédinmalwocadnstaaddRt76B82867s) A A
When using 2 word-2dd#ad, 4833,16i48s)Y oAKR, K47,

E As the setting nwalcweu nodecra mpriegf: oTOUT C10 K50. (K const .

E S, M, T, C, D, Z, V, P, | and other device numbers, |

E Used as an operand in application instructions, for

2Hexadeci mal Xumb&XADHEI MAR) NWMBeEci fi ed by the constani
E The specified range :WMhemewasdeagi waolr dc lragtaar{tl 6 bits) A
for BCD dat a)
When using 2 word data (32 bits) A A HOt aa)o HFFFFFFFF

E Used as ammrd amerapplication instructions, for exampl e:

3.Binary nuBbMNr sBl NARY NUMBER)

The numeri cal calcul ation or storage inside the PLC
are as foll ows:
Bi:t Bit imesthéeasic unit of binary value
It is composed of 4 coKbeyrutwhiecldig
Ni bbl e

represent a d&®i mal hexmaercioOmal 0

't is composed fi btbwe sc d rt shekdbuoti)isy, ewd

Byte

repr eskefMR i0M hexadeci mal

It is composed of two 6ohsesutbttb b
Wor: d .

represent thedhegktadeal mal 08800 ~ FFF

I't i s comporsxdac wifi vevowarods (t hat i s
Doubl e: Wor

represebttthal 8e 00000000 ~ FFFFFFF

The religtibensween bits, ni bbl es, bytes, wor ds, and d

foll owing figure:
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DW <+— Double
,__—_/b\ word
W1 WO
<— Word
-_— T, g B
BY3 BY2 BY1 BYO Byte
- _—_ . — —
" i e o T s
NB7 NB6 NBS NB4 NB3 NB2 NB1 NBO <«— Nibble
i S e e Re oo =\ and o _— —~ e Fe
32130 § 229 | £25 §E27 1226 [ h28 §R24 623 I h22 § 221|020 biGEB1BIRIT a6 D15 Q14 Ja 13 E12 Qb1 JhI0) b9 | b8 | b7 § b6 R b5 | bd | b3 | b2 § b1 | b0 2
O S Blt

4.0ct al nymtar s OCTAL NUMBER)

In PLC, the device numbers of input relays and outpu

5.BCD( BCIN:ARKI CODE DECI MAL)
A deci mal data is represented by half a bytitdiegiotr de cl
numeri cal data; it is mainly usesegmeBICDdiosplpay ¢gper d

6.Re al number (flmlei ndapa) htsmecified with constant E
E In Coolmay PLC, it has the fl oatdrnny ipingmitsiaont amiet h me
fl oaptoinngt number s (r eatlpon wmbeerpe) aftaro nfsl, o eapiodnngutsnd ed & c i(
numbers) for monitoring. Such as E12.34=12.34.
The specified ranbe0®®-1r@1&2 0,nL.mbiédis. O1RAR
In the sequence program, the real number can be s
expression”
Ordinary repBpeenfapttba set value directly. For exam
I ndepresentafhenset value is specified by (numeri cal

as E1.234+3. The [r83enffs[EA.RBIt+IB¢ mtelp power (+3 is 1

4.1.2 Value conversion

The data processed in abeoPiCnganobteheohuwbkelrbwdng tab

Deci ma Octal n| Hexadec i
numb(eDE ( (OCT) | numb(eHE Binary {@@Eim 8cb
0 0 00 0000 000O 0000 000O
1 1 01 0000 0001 0000 0001
2 2 02 0000 0010 0000 0010
3 3 03 0000 0011 0000 0011
4 4 04 0000 0100 0000 0100
5 5 05 0000 0101 0000 0101
6 6 06 0000 0110 0000 0110
7 7 07 0000 0111 0000 0111
8 10 08 0000 1000 0000 1000
9 11 09 0000 1001 0000 1001
10 12 0A 0000 1010 0001 0000O
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11 13 0B 0000 1011 0001 0001
12 14 0cC 0000 1100{ 0001 0010
13 15 0D 0000 1101 0001 0011
14 16 0E 0000 1110 0001 0100
15 17 0F 0000 1111 0001 0101
16 20 10 0001, 0000 O0O0O1I1 0110
é é é é é é é

99 143 63 0110 0011 1001 1001
é é é é é é é

4.1.3 Numerical processing in floating-point arithmetic

I n the divisiamtemeragt iaomn amfswaen such as 2362=11 with
same way, the deci mal point shoul d inon ddfe an sicratreagar .i n
to perform these operati ogisoiwitt ho phe rganteiro nasc ccuarna chye [ d rofac
E Binary floating point number (real number)
1.When handl i ng -podinnmatr yn U nhboeartsi n(gr e a l numberms pain o0&t a@at c

consecutive numbers. For exampglgeur e( blell,oDM:0), as shown
. \% D10 (
% D11 .
Y
2 2 2 2
27 26 25 2t 20 21 22 23
20 21 22 23
S E7| E6|ES5| .. .|E1|EO|A2IA21A2( .. .|A3]A2/A1 A0
b31 b3(tb2tb2t ... b2«b2!b2:b2:b2C ... b3 b2 blbo
Mantiss y 8 digits fw®r|lY Mantissa part Y2
symbol
CoL A0O~A22a40
posi tl E 0 ~ E 7010 _
negat i WhebO~b3il&0

Binary floating point Mu2nbieAR/Rdrided + A@RIBD &LXP7+EEX264)127E0X
(E.)g A22=1, A21=0AB20=E7 A119=M6, EO0 =1
Binary floating point MmN¢Ree02* a2 étmiuand)elP7+0X26+)/21271x20
N1. 6258772
N1.625T 2

2The effective digpoenbfnambenarguéhoasi agdeci mal numb

range of bipnoairnyt fnluomabteirnsg i s as foll ows:
Mi ni mum absutel 46¢9-4410
Maxi mum abs 3l40t2e8 2\3d 11063 2

3Handling ¢M8t0R®haemMONVALY c(aMB8rOy2 PR ags

Zero:X¥lwhgen the result is O
Borrowlfwlkhegn the result does not reach the mini mum

Carry:lf winmgt he absolute value ofbltehen urneesruilct veaxlcueee drsa
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4. Moni toring of binary floating point (real number)
I n the PLC programming soft warpeoi ndX nDuenvbeel ro pdeirs psluapyp oarn
bi nary -pfdionatt imwmber s (real numbersgy. toal addhai od pp on ontt |

number displ ay, you c apnoiaomdnvneurnib elrisn a(rrye afl | onautmpregr £t) m umm
(real numbers) before monitoring.

E Deci rhaolatfi ng point number (real number)

1.For wulsiema&r,y -pfolionatt innugmber s (r eal numbers) are difficul't
into decipal nftl oambrgs (real number s) . However,y tfhleo aotp
point numbers (real number s) .

2Whedeal i ng with -geicntmanumbe®rags i (hgeal numbers) in data

consecutive numbers, pputntwintulmbleirsar(y efall o mtuimbgr s)
Di fferent ,nutnhbee rs masl Itehre mant i s snebeparits, taned etxhpeo nleanrtg epra rr
For example, when using the data registers (D1, DO0)
D1.
Decimal floating poim{ Manmbses s xPOc¢mdn th ODP]ET )
Mantissa DO 99990 )( 1or0 00 t o

Exponent D1 = 1741 to +35
The mantissa DO does not allow "2100", for exampl e. I
3.Decimal fl oating point numbers (real number) range i s

Mi ni mum absalabB10al ue
Ma x i musno labt &3 40241 0

42 Bit Specification

4.2.1 Specification of Digits for Bit Devices” Kno ***)

E Handling of bit devices

1.For bit devices, numerical values are processed by th

the start deviodebihbeaindumberK4 4{pbGt sl atkdd) ,pb3KXL dat a) . Fo

K2 MO0 -disgi2t data because it is MO to M7.

2After tra#s mi tdtait @gKt3IMBOK 1 Mth e upper part of the insuffi

The siasnetr uBRf odat a.

3.l n the pr&odcesgboatf)3Bdper ati on, whenK3I hfeoriunbies opedbiti

device, the insufficient high bits are always regarded
Such alk2 B0 WN4c DOV €r t-d BEIDt 2data i ntoXBILN amdotlenXsesd

4.As | ong as there are no special restrictions, t he nu
recommended to set the | oweestofbWXt gbdndeirf ¥ oX®O0A,n XhlkO,
Y0O20... etc.)

I n the case of M, S, the most i de al is a multiple of
M1O0, M20. .. et c.
E Designation of consecutive words

A seriesgbbt dratsiansg ewi th D1 are D1, D2, D3, D4... I n t
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of words by specifying the number of digits. As shown
K1 XO0Kol0X0,0M1 X0,1K1X014¢¢
K2 Y O0KI20Y 0,292 X030¢é¢é
K3MB3M12K3M24K3 M36¢€E¢
KI46S K4S32 K4S48¢¢é
I n other words, without skipping the device, use the
However, when K4YOBbOtispesadi om, at B upper Beébibti tdata
requir®0p0 K8Yused.

s d

o Do o Do

4.2.2 Bit Specification of a Word Device® Do .b)

Specify the bit of a word device, you can use it as
a word device, please use tuneb ewo r(dh edxeavd eccei mmaul mbneur mbaenrd) bt
Such as: MOV K4 MO De0 oft rtabnes mliMtl ot i hitksl Sotfa tMOD O )
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5 Basic Instruction
_ _ Progr
Mn e mo n Na me Functi on Applicabl e
step
Contact I nstruction
I nitial | ogiomalacop
L D Load X, Y, M, S£.Th 1
( nor mglelny
I nitiabdl | ogemataicdn
L DI Load | ny X, Y, M, S£.Th 1
(nor mmdlolsye d)
I nitial |l ogi cal
LDP Load Pu o X, Y, M, S£.Th 2
rising edge p
I nitial | ogi cal
LDF Load Fall _ o X, Y, M, S£.Th 2
falling/trailin
Serial connecti
AND AND X, Y, M, S£.Th 1
(normally open)
Serial connecti
AN I AND | nve X, Y, M, S£.Th 1
(normally <cl ose
ANDP AND Pul | Serial conneeddgenp| X, Y, M, S£.Th 2
] Serial cohmakett inc¢
ANDF |AND Fall i o X, Y, M, S£.Th 2
trailing edge
Parall el connec
OR OR X, Y, M, S£.Th 1
(normally open)
Parall el connec
ORI OR I nvel| X, Y, M, S£.Th 1
(normally c¢cl ose
Par &l cennectio
ORP OR Pul s o X, Y, M, S£.Th 2
rising edge p
] Parall el conne
ORF OR Fal lir , o X, Y, M, S£.Th 2
falling/trailin
Connection Instruction
Seri al connect
ANB AND Bl o . 1
multiple parall
Pareaddnnecti on
ORB OR Bl oc ) 1
mul tiple contac
Memory Pl Stores the cuheenh
MP S _ 1
Store PL@Gperations
Reads the curreri
MR D Memory R S 1
the initial PLC
Pops (recambsesh(
MP P Me mory P 1
cuagnmtsityored res
I NV l nversqg I nvert the ctulre einn 1
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PLOperations
Conver soipoerr actfi on
ME P M. E. P )
to | eading edg
Conver soipoenr actfi on
ME F M. E. F ) )
to trailing ed
Qutnstruction
ouT ouT Final |1 ogicalcooipler{ Y, M, S, A, €, Notle
SET SET Set bit device Y, M, &, D
Y, M, S, T, C, N o t2e
RST Reset Reset bit devi
£. b
PLS Pul se Rising edge pl Y, M
PLF Pul se F3g Falling/trailin Y, M
Maser Contr ol I nstructi on
Denotes the st
MC Master C Y, M 3
master control
Master C Denotes the en
MCR 2
Reset master contr ol
Ot her I nstructi on
NOP No Oper a Nooperation or | 1
End I nstruction
Program end, |/
END END 1
and return to
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51 LDLDiInstructd

ons

Bas

i c

Il nstr

LD and LDI instructions are the contacts connected t
descrliateear , it can also be used at the start of a branct
Mn e mo n Functi on Applicabl e
LxLoadd The | ogic operation of the Cool may seri
Operan X,Y,MSTCD#A. b
The LD instrfuet itome i A& woesretdact at the begia
I nstru| the beginning of a contact circuit block.
same time store the fetched contact statu
Progr
examp
lLadder diagr am: Mnemoni c: Expl anati on:
LD l nput A contact
X0 X1 AND X1 Series A contact
I—H—Hi ouT Drive Y1 coil
Mn e mo n Functi on Applicabl e
LDdLoad
The | ogi c opneorramailolny ocfl otsheed Cool may seri
Il nver s
Operan XY,MSTCD#A. b
The LD instruction is used for the B cont
I nstru| the begianncionngt aocft ¢ ifrucnucitti obnl oicsk .t ol tssave t h
same time store the fetched contact statu
Progr
examp
Ladder diagram: Mnemoni c: Expl anati on:
LDI l nput B contact
X2 X3 ANI SerBesntact of X
| H H ouT Drive Y2 coil
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52 OUT nstructions
OUT instruction drives coils of output relays (YY), a
(C).
Mn e mo n Functi on Applicabl e
OUGOUT | Drive coil Cool may ser.
Operanf X,YyM,S§,T,C,D#. b
I nstruq Out put the result of the |l ogic operation
Progr
examp
lLadder diagr am: Mnemoni c: Explanati on:
LDI | npuwton® &cX2o0
X2 X3 ANI Series B contact
ouT Drive Y2 coil
53 ANDANI nstructions
The AND and ANI instructions are executed to connect
serial contacts,bet hiseidpbmrmadahthesann successi on.
Mn e mo n Functi on Applicabl e
ANDAND | Series A contact Cool may seri
Operanf X,YyM,S,T,C,D#. b
I nstruq The AND instruction is used for the serie
Progr
examp
Ladder diagram: Mnemoni c: Expl anati on:

X2 X3 @ ANI X3 Series B contact
I_M—Mi ouT Drive Y2 coil
Mn e mo n i Functi on Applicabl e
ANd AND I n) Series B contact Cool ma&y i es P
Operand X,YMSTCD#%. b
I nstruc] ANI instruction is used for series conngd
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Progr
examp

Ladder diagram: Mnemoni c: Explanati on:

LDI | nput B contact

X2 X3 ANI SeriesnBact of X
ouT Drive Y2 coil
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54 ORORI nstructions

OR and ORI instructions can be usedctasds ni rpsatrrad dteil an sV
contacts are connected in series, ttoh ecro ncniercctu i stusc hi na psa
instruction described | ater. OR and ORI start afldcerm twhd
steps of the previous LD and LDI instructions. The num

Mn e mo n Functi on Applicabl e mdg

OR Parall el A contact Cool may seri e

Operanf X,YyM,S,T,C,D#. b

I nstruq OR instruevedi éori pauall el connection of A ¢
di agr am: Mn e mon Expl anati on:
Progr
exa?np LD X0 Load the A contact o
@ OR X1 Parallel A contact o
H_)i:i ouT Y1 Drive Y1 coil
Mn e mo n Functi on Applicabl e
ORI (( .
Parall el B contact Cool may seri
l nver s

Operanf X, Y, K, #5b T,

I nstruq ORI instruction is used for parallel conn
Progr
examp
Ladder diagram: Mn e mo n Expl anati on:
X0 LD X0 Load the A contact o
i @ ORI X1 Parallel B contact o
‘ ﬁ ouT Y1 Drive Y1 coil

|_
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Basic Instr

nstructions

LDP, ANDP, ORP instructions are contact i nstructions
the specified bit device (chamgeopferami OMF ctyea | @N)i si ¢ utr
LDRANDF, ORF instructions are contact instructions th
the specified bit device (changes from ON to OFF), one
Mnemoni c Functi on Applicabl e
LDP
Start of rising edge de Cool may seri
aLoad PBul
Operand X, Y,M,S, T,C,D#. b
The usage of LDP instruction is the s4d
I nstruct is to gsave enmhhecontent meamsdvaet tthlee fedn
edge detection state into the accumul
Progr
examp
lLadder diagram: Mn e mo n Explanati on:
X2 X3 LDP X2 X2 rising edge detec
| Y IA Y2 ANI X3 Series B contact of
| I . ouT Y2 Drive Y2 coil
Mnemoni c Functi on Applicabl e
LDF
| Start of falling edge d Cool may seri
aLoad Fall)
Operand X, Y,M,S, T,C,D%A. Db
The usagéeDBfi hberuction is the same a
I nstruct function is to save theameuti enet stomtet
rising edge detection state into the
Progr
examp
Ladder diagram: Mn e mo n Explanati on:
X2 X3 LDP X2 X2 falling edge det €
| ANI X3 Series B contact of
ouT Y 2 Dive Y2 coil
Mnemoni c Functi on Applicabl e
62 https://en.coo
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ANDP
Ri sing edge dedtrmédctoinors Cool may seri
o AND POl s
Operand X, Y,M,S, T,.C,D#. Db
The ANDP instruction is used for seri
I nstruct
edge of the contact.
Progr
examp
Ladder diagr am: Mn e mon Exl anati on:
X2 X3 LD X2 Load the A contact o
_|I “I Y2 ANDP X3 X3 rising edge detec
ouT Y 2 Drive Y2 coil
Mnemoni c Functi on Applicabl e
ANDF
) Falling edge detemntion Cool may seri
a AND Falli)n
Operand X, Y,M,S, T,C,D%A. Db
The ANDF instruction is wused for seri
I nstruct i
contact is detected.
Progr i
examp
Ladder diagram: Mn e mo n Expl anati on:
x2 X3 LD X2 Load the AXZontact ¢
| | |j’| Y2 ANDP X3 X3 falling edge dete
I ouT Y2 Drive Y2 coil
Mnemoni c Functi on Applicabl e
ORP
Parall el connection det Cool may i es P
a OR Pul s 4
Operand | X,Y,M,S,TC,D#. Db
Il netti on|f ORP instruction is used for parallel d
Progr
examp
Ladder diagram: Mn e mo n Expl anati on:
X0 LD X2 Load the A contact o
|_—® ORP X1 X1 rising edge detec
¥1 our Y1 Drive Y1 coil
t—
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Mnemoni c Functi on Applicabl e
ORF
i Falling edge detection Cool may seri
aOR Fallihn
Operand | X,Y,M,S,T,C,D#. b
I nstruct| ORF instruction is used for parallel g
Progr
examp
lLadder diagr am: Mn e mo n E x p | tainaan :
%0 LD X0 Load the A contact o
L @ ORF X1 X1 falldetgeedigen par .
X1 ouT Y1 Drive Y1 coil
L
56 ORB nstructions
A circuit in which two or more contacitts baroec kconnect e
Mnemoni c Functi on Applicabl e
ORB
Paraddrenecti on of i rcu Cool may seri
a OR Bl)ocKk
Operand Nul I
ORB is the "OR" operation between he
Il nstruct
accumul ator content.
Expl
Ladder d Mn e mo: i an
Progr X0 X1Bl ock A LD X0 Load the A cc
examp
| @ ANI X1 Series B cont
X2 Xz [\ LDI X2 Load B contac
ORB AND X3 A contact of
Bl ock B ORB Parall el circ
ouT Y1 Drive Y1 coil
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57 ANB nstructions
When the branch circuit (parall el circuit bl ock) i s
instruction. The starting poimst rodc ttihen $.r amfcthe ru stelse t phaer
can use the ANB instruction to connect to the previous
t he ANBucitnisotn f or each circuit block to connect.
Mnemoni c Functi on Appdblce mode
ANB
Series connection of ci Cool may seri
a AND Blhoc
Operand Nul I
ANB is the AND operation between tbear
I nstruct
accumul ator content.
Progr
examp
lLadder diagr am: Mnemor Explanati on:
X0ANB X1 LD X0 Load the A contact
ORI X2 Parallel the B cont
| | A Y1 LD | X1 Load the B contact
OR X3 Parallel A contact
X2 X3 AN B Series loop block
— ouT Y1 Drive Y1 coil
Block A  Block B
58 MPSMRDMPH nstructions
Mnemoni c Functi on Applicabl e
MP 9Me mor y H ]
Save to stack Cool may seri
St o)r e
Operand Nul |
I nstruct|[Store the cont eanctcsu noufl atthoer counr rtehnet st ack
Mnemoni c Functi on Applicabl e
MPOMemory )H Reatdhe stack (pointer dgd Cool may seri
Operand Nul |
Read the stack contaatumnildatsdaror e( The ifd
I nstruct
mov e)

Mnemoni c

Functi on Applicabl e
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MPRMemory )} Read stack Cool may sCer i
Operand Nul I
Retrieve the previously saved | ogical
Il nstruct ) )
accumul ator. (The stack pointer minus (
Progr
examp
Ladder diagr am: Mnemor Explanati on:
MPS LD X0 Load the A contact
%1 MP S Save to stack
|| a 11 Y1 AN D X1 Series A contact of
! A ouUT Y1 Drive Y1 coil
X2 MR D Reatdhe stack (pointe
MRD |« H @ AND X2 A contact of X2 in
ouT MO Drive MO coil
Y2 MP P Read stack
§ ouT Y2 Drive Y2 coil
MPP END End ofhrpam
END
59 MCMCR nstructions
After executing the MC i nstmouvcetsi otho, btehhei nbdu st h(eL DMC LcDx
instruction, it can be returned to the original bus po
By changing the device numbnercsany baen dusved tnmwel tMCp lien sttirnuec
device number is asetdhe iQUT si rtshter ,satmeon, and doubl e col
Mnemoni c Functi on Applicabl e
MC/ MCR
aMaster @O'Connection/ld'nsc«»rhnecctomn ]
Cool may seri
Master Concontacts
Res)t
Operand Y, M (exceaptxidpeacaciyalrel ays)
MC is the main control start instruc
i nstructions between MC and MGR ailns twh
i nstruction is OFF, the i nstrruuccttiioonnss al
as foll ows:
I nstruct. ) . .
Command di st Description
Gener al ti mer The timing value ret:¢
subroutine ener gi zed,ntaancdt tdchoee sc on
Accumul ative ti|] The cotelneirgiacaged, and
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and contacts keep the
Coi l driven by All turned off
SET, RST i nst
) Keep current
device

Not e:

Wh e n usitmgctM@©n,ind he

(NOYNLIYN2YN3YN4AYNSYNBYNT)

number

When returning, use MCR instruction to release from
Progr
examp
Ladder diagr am: Mnemor Explanati on:
X0 LD X0 Load that Act of X0
| [ mc | ND| MO‘ MC NO NO Connection of
1 1 contacts
X1 LD X1 Load the A contact
T <:Ei:> ouT YO Drive YO coil
LD X2 Load the A contact
X2 MC N 1 N 1 Connecti on of
I MC N1 M1 contacts
':{'3 LD X3 Load the A contact
ouT Y1 Drive Y1 coil
_”_® MCR N1 N1 Release of commo
MCR NO NO Rel ease of commao
| LD X10 Load the A contact
{ MCR | N1| MC NO NO Connection of
contacts
| MCR | ND| LD X11 Load the A contact
' ouT Y1 0 Dr i vec ovillo
X10 MCR NO Rel ease of dNOr iceosmmo
| } L MC | NO | M2 |
X11
—i—C 0 D
. MCR | NO |
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510 | NMnstructions
The NV instruction is an instruction that reverses t
and there is no need to specify the device number.
Mnemoni c Functi on Applicabl e
I NI nve)rs| I nveion of operation re Cool may seri
Operand Nul I
Il nvert the result of the | ogic operat
I nstruct
accumul ator .
Progr
examp
Laddeéiragr am: Mn e mon Explanati on:
X0 LD X0 Load thet AotEoXDac
| |1 - I NV I nverted resul't
1 7 Y1 ouT Y1 Drive Y1 coil
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511 MEPMEHR nstructions

The MEP and MEF instructions ar e iomsetrrauddtoing n sa ntdh ath ej

specify the device number.

Mnemoni c Functi on Ap p lbil ®a mode

ME P On on rising edge Cool may seri

Operand Nul I

The result of the operation up to the
Il nstruct

on.
Progr
examp
lLadder diagr am: Mn e mon Explanati on:
X0 LD X0 Load the AX@ontact o
All 1 ME P On rising edge
| I Y1 ouT Y1 Drive Y1 coil
Mnemoni c Functi on Applicabl e
ME F On at falling edge Cool may seri

Operand Nul I

The result of the operation up to the
frdN to OFF.

l nstruct

Progr
examp

Ladder diagram: Mn e mo n Expl anati on:

LD X0 Load the A contact o]

X0
[ | ME F On at falling edge
| || v Y1 ouT Y1 Drive Y1 coil

512 PLSPLFnstructions

After using the PLS instructi oomne tdipee rtaatrigoent cdyecvliec ea f

turned on.

Af ter the PLF i nstr udcetviiocne iosp euwrsae ce,s tolnd yt @arngeothe oper
turned of f.
Mnemoni c Functi on Applicabl e
PL&Pul)se Ri sing edge differentia Cool may seri
Operand Y, M (except speci al auxiliary relays)
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WheX0=OFFYON (rising edge trigger), PL

I nstruct

pul se, and the pulse width is one scat
Ladler di:agram Mnemo:niDescr i

Progr
X0 LD X0 Load the A cor
[ | PLS | MO

PLS MO MO rising edg:
MO LD MO Load the A cor
SET YO YO action hol

- SET | YO

Ti ming diagram

X0 [ ] []

MO One scan cycle

—1

vo |

Mnemoni c Functi on Applicabl e
PL&Pul se Fqd Falling edge differenti Cool may seri
Operand Y, M (except speci al auxiliary relays)
When XO0O=ONYOFF (rising edge trigger),
I nstruct o ]
pul se, and the pupee.iwiddth i s one scat
Ladder diagram Mnemo:niDescr i
Progr
X0 LD X0 Load the A cor
PLF MO
| PLF MO MO falling ed:
MO LD MO Load the A cot

SET YO YO action hol
- SET YO

Ti ming diagram

0 7] 1

MO One scan cycle

[ [
YO
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513 SEIRST nstructions

Mnemoni c Functi on Applicabl e
SETSET Action keep (ON) Cool may seri
Operand Y MeExcept for spec)iSabDFalxiliary relay

When the SET instruction is driven, t

I nstruct| el ement will remain ON, riergsatrrdil oens si so fs
RST instruction can be used to turn ¢t}
Ladder diagram Mnemo:niDescr i
Progr
examp
X0 LD X0 Load the A con
SET | Y1

SET Y1 Y1 action hol c

Mnemoni c Functi on Applicabl e

RS@TRes)t Clear contact or regist Cool may ser.i

Operand Z MeExcept for spec)hS3DEaiOR&ZY rel ay

When then®tSimuction is driven, the act

foll ows:

Components iSl,s YandM:cecmt acts are all se
I nstruct ] ]

Component T, C: The current timing or

status are set to OFF;

Component D, Z, V: The content value i
Ladder diagram Mnemo:niDescr i
Progr
examp
X0 LD X0 Load the A con
RST Y1

RST Y1 Y1 cont act cl e

514 NOH nstructi on

Mnemoni c Functi on Applicabl e

NORBNo Oper){ No treat ment Cool may ser.

Operand Nul I

I nstruct| The NOP instruction does not perform
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|l ogic operation result wildl be mainta
as folyowswahf to delete a certain in
prgoram |l ength, you can replace it with

Ladder diagram Mnemo:niDescr i
Progr
examp
X0 LD X0 Load the A con
RST | Y1
NOP No acti on
RST Y1 Y1 contact cl e
505 END nstruction
Mnemoni c Functi on Applicabl e
End of the program and ]
ENDEND Cool may ser.
and return to step O
Operand Nul I
The END instruction must be added at
I nstruct| program. The PLC scans firnosnt raudcdirieosns, Oa
returns to address 0 to scan again.
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Program FI

E NG Support mode
NG, Mn e mo n Function |[3Geri2Neri MX2N
PLC PLC |ser PeEE€
00 cJ Conditional J " " "
01 CALL |call Subrout: " " "
02 SRET |SubroReitnen " " "
03 Il RET |[I nterrupt Ret " "
04 El Enable Interr " "
05 DI Di sable Inter " "
06 FEND [Main Routine " " "
07 WDT Watchdog Ti me| " " °
08 FOR St afrFtORd NEXT L " " "
09 NEXT |[End a FOR/ NEX " " "

73
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6.1 CJConditional j ump

|t is an instruction that does not execute the sequen
pointer (P).shbrienposei bhyeleotime (calcul aiingndoyol e)
Oper a .
Il nstru Functi on
type
leéebit Oper at 32bit _
Mn e mo ] Mnemo Operati on
I nstra Condi t Il nstr
Contin
3 ste CclJ 00
FNC ( Oper at
— Pn.
CclJ Pul s g
5 CJP (Sing 00
Oper at
Pointer P supports index modification; FX
Oper ar Pn. |
j ump.

E When the command input is ON, the progran
[Instru] executed.

E The program pointedanhobbybeherepeothee€CJPin
time exceeds 200ms (default setting), a
careful

E The CJ instructionpaiamt epeRirfepddteedlayne bu
the samepter P, otherwise an error wil/ oc

E here is no need to input the mark of poin

stop running.

(Jump command)

X0
Sampl ¢ 0o tH——1 o |,

progf aj
X1 'U'
1>
X2
e D)

E WheX0=ON, the program automatically jump

designated Pa&)nto continue execution, an
does not execut e.
E When XO0=OFF, the program continues trmgex

and the CJ instruction is not executed a

The relationshimp dentweeln itrhet rmadti on and

content are as follows: ,(Bewalsebelcemepermn

pl ease avoid using it)
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Sampl CIPO
prog¢(a [1] Jump from outside MC
to outside MC
Jump is available
CJ P 1 arbitrarily. B MCNOM1
(21 Jump from outside MC g
t
MCNOMO J?szli:executed 8 CJP 4
regardless of the MC 3 [5] Jump from
P 1 operation. @ inside MC
Even if MO is OFF, MO = MCRNO to inside
is regarded as ON after another
P1. MC
MCNOM?2
g [3] Jump from inside MC to
£ CJP2 inside MC 5
8 Jump is disabled while £ P4
5 MO is OFF, 3
o) P2 C
2 2 MCRNO
2
[4] Jump from inside MC to
outside MC
CJP 3 Jump is disabled while
MO is OFF, . Jump is enabled while M1 is ON.
Jump is executed while In circuits after jump, M2 is regarded as ON
MCR N § MO is ON, but MCR is jump, 9
invalid. regardless of the actual ON/OFF status of M2.
And the first MCR NO is ignored.
P 3
PO
Sampl ¢
prog¢alj
X000 ENC oo * Double coil operation of output Y001
0 ey | P8 While X000 is OFF, output Y001 is activated by X001.
X001 While X000 is ON, output Y001 is activated by X012.
4 f @ Even in a program divided by conditional jumps, if a
X002 same coil (Y000 in this case) is programmed two or
6 _"_® more times within the jump area or outside the jump
X003 area, such a coil is handled as double coil.
oD
11 XOIK 10 » When the reset (RST) instruction for the retentive type
timer T246 is located outside the jump area
15 X?:Os RST | T246 Even if the counting coil (OUT T248) is jumped, reset
X006 (return of the contact and clearing of the current value)
18 ———(T246)K1000 is valid.
X007
22 mn RST co « When the reset (RST) instruction for the counter CO is
located outside the jump area
X010 : ; - s
25 —'K 20 Even if the counting coil is jumped, reset (return of the
X011 contact and clearing of the current value) is valid.
20 ———— Fr‘g\lz K 3 Do
Label * Operation of the routine timers T192 to T199
P 8 - A routine timer continues its operation even if it is
XQE]D FNC 00 jumped after the coil is driven, and the output contact is
35 - cJ - activated.
X012
40 —| . .
= Operation of the high speed counters C235 to C255
Label < A high speed counter continues its operation even if it is
P9 jumped after the coil is driven, and the output contact is
X013 activated
42 1k t RST T246 :
RST co
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6.2 CALISubroutine call

I n a sequence program, BaminhBarugdbuowahd tal praces o

numbeste®ps in the program and design the program mor e
I n addition, when writing subroutines, you also need t
Oper & .
Il nstru Functi on
type
lebit Oper at 32bit Operati
Mn e mo } Mn e mo )
I nstr Condi t Il nstr Condit
Contin
3 ste CALL 00
FNC ( Oper at
|| Pn.
CALL Pul s e
CALLF (Sing foJs)
P
Oper at
Pointer Pfs supdex modi ficati on; wher g
n=0~62, 64~1280;
Oper ar Pn. ] ) )
P63 is a dedicated END jump for CJ and
i nstruction.

Instrul E The subroutine specified by the pointe
E When the number of pointer P is wused
specify the same number ;
E When only using CAubriomsimectwi 6h, thkes:
called unlimited ti mes;

E The CALL instructtiinen ciam tbhee ussuebdr oup t o

|l evel s of nesting are all owed
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6.3 SREBMUbroutine return

An instruction toi mettusc nt He omaian spurba @rua m.
Oper g )
Il nstru Functi on
type
I ndepe Execut
] Mre mo n ]
FNC N II|nstrL condi
u
SRET Contin No independent i nst
Istep SRET ]
execut contacts are requir
[Instuc]
E After executing the CALL instruction in the main pr

instrueti®nhurn to the main program.

CALL P2 Call subroutine P2

—1|
i
24 _)i' U- @

FEND| End of main program

| G
P2 _| ! JJ YO Subroutine P2
] G

SRET Subroutine return

X0
Sampl « D
prog¢a !

E When XO0=ON, execute the CALLsubnrsoturtuicntei odhe saingdn ajtuendp bty

instruction is executed, it wi | | return to address 2
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X0 X2
Sampl « =1 INC Do |\ P12 ¥ INC D30 |\
prog(2p
X10 X13
—{t}——— CALL | P10 ) —{F—— cALL | P13
X0 Main X2 :ll Subroutine
I INC D1 program 4 INC D31

9
¢

FEND | SRET /
X2 X2
P10 4 INC oio |\ P13 INC D40 |\

g
6

X1 X14

— F——— cALL | P11 —|——— CALL | P14
X2 Subrouting X2 ? Subroutine
—¥1 INC D1 —¥1 ING D41

:
@5

SRET / SRET /

P11 —¥} INC D20 |\ P14 ¥ INC D50 |\

:
g

x12 ) Subroutine
— —— CALL P12 SRET
X2 Subroutine
I INC D21 END )

0

SRET |

E Whe X10 is triggeareed fbyOFtFher rONsi ndgree CALL

executedsudbmodutthhme i s executed at P10.

n
c

E When X10 is triggered by the rising edge o
c
n

executed, and the subroutine is executed a
E Whe X11=0N, CAlLXxePUutledvi |ldndei te will shi ft
designaneuwt isud.
E When X12 = ON, CALL P12 will be executed,

designated subroutine.

E When X13=ON, CALL P13 is executed and tran
subroutine.

E When X14=0ON, CALL P14 will Ibeé et rexrescfudrerdg d atne
the designated subroutine. When the SRET i
previous Pn subroutine and continue to exe

E After execHTingsthecBRon in the P10 sumhrou
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64 | REMhnt errupt Ret urn
An instruction to return to the main program from an
Oper g )
Il nstru Functi on
type
I ndepe Oper at
Mn e mo
FNC O NU | I nst Condi t
u
| RET Contin Thiisnstruction is t
Istep | RE )
Oper at andoes not require

65 EIEnabl e I nterrupt
The programmable controller is wusually in a enhatehwh
programmabl e control Isdratcean hbaeg cahdnmmgwesd ithat ear rupt s, suct
and counter interrupts.
Oper & )
Il nstru Functi on
type
Il ndepe Oper at
Mn e mo
FNC O Nu | Il nst Condi t
u
El Contin Noi ndependent i nstr
lsep El )
Oper at contacts are requir
6.6 DIDIi sabl e I nterrupt
After changing to enable interrupt, use EI (FNC 04)
interrupt ehree @uierde d)f hg@trr u cdhtei ol can only be processed

executed.

Oper & )
Il nstru Functi on
type
Il ndepe Oper at
Mn e mo ]
FNC 0 Nu | Il nst Condi t
u
DI Contin No indepetndeat idrmsy
1st e DI )
Oper at contacts are requir
I nterrupt subroutines are all owed bet we
progr am. Info timereruption in the forbid
i nstruction may not be used.
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Sampl
progr

E When

t he

or X2 =0N,

| RET,

it

Program FI

El
X0 ‘
_” ﬂ @ }Interrupt i nsert
DI :
U } I nterrupt insert.i
Iy —
FEND } Interrdaptoni ms$ éow
X1 ,
| Co
U- Interrupt insert
| RE|
X2 )
) o
Uv I nterrupt inser
| RE
PLC is executing, when the program scans be
the interrupt | nesxeeacutoenh,smedbrdoevi $ mker dubdr né8
wi || return to the main program and continu

67 FENDVai n Routi ne

Program End

Oper & .
l nstru Functi on
typ e
I ndepe Oper at
Mn e mo .
FNC O] Nul | | nst Condi t
u
FEND Coti nu This instruction i s
Ist ep FEND )
Operat andoes not require
E After the FEND instruction is executed,
wat c htdionger refresh as the HRNDRdi,nstnrdu ctthieont
return to step 0. This instruction i s nec¢
E The CALL instruction programimes$trubei an,j
instruction must bbkbeasdbdoati hédeg thd obht
written after the FEND, and the | RET ins
E When FEND instrucndlotni pilseP Meianse¢sedesi gn t |
interrupt progasam BENWeamdtBNDIi nstruct i
E After the CALL inst:Bedbiren eix®ecexeagt ede
FEND instruction is executed, a program
E After the FOR inst:Batbrenekscexeagtnetde fNi
instruction is executed, a program error
1 In the case of CJ instruction
Sampl
progr
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——————

0 Main routine
—>e program | '._:
L i
X010 1
S| = FNCO00 | pog | -
= cJ 11 :
>, —— '
- Main routine Ll al,
Eh
2 program 3 N
= ! !
FNCO6 [ | /i
FEND ;|
b
el
P20 Main routine HRES
L=
program éi
cl
FNC 06 | §:
FEND =1
END
I n the case of CALL instruction
0 Main routine | o
- T program i
E : X011 t :
=
85 | | S| FNCOT | poy L [ S
' =w : CALL Z :
: I — =2
X I Main routine gy
o program 2
| =
: | FNC 06 | :
! FEND —
I
I
: P21 Subroutine ||
[ program
1100
Interrupt routine
program
END [
81
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6.8 WDTWat chdog Ti mer Refresh

Oper | .
Il nstru Function
typ]
I ndepend Mnemon Operation C
FNC O :
Nul WDT Conti mMwpeusat
WDT [P 1 sterg .
WDTP Pul se (Oxienrga
E | f the operationKEWNDI ewmrofFENIDe i RS€r 006t i on
[Instru] 200ms, the PLC wildl have an wahbhrcdrdrmagl itti yned ¢
error, the PLC wil!| stopnatherchbe BRR@RI
this, inserting the WDT instruction in th

E D8000, watchdog ki mem tamebetbhet mho 32767

As shown i n tthtee sfciagqwurcey,clief of t he program
can be divided into 2 parts, and t he MABE
first hel §eanoddthalf of the program are |
You can al so modiifmern hei matdhdegt |l y t hrou
D8000. When no WDT instruction is program
END processing.

Sampl
progr 300 ms

EN Divide the p
t wo ptabreg sf,ir s
t he secbndoft

program ar e
150ms 200ms
—| WD \
Overdue wat c
150ms recal cul atior
EN
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69 FORS/t art a FOR/ NEXT Loop

The program from the FORFNGsOQucitmnoinr tot it INEXTepea

ti mes.
Oper & .
|l nstru Functi on
type
lebit o 32bi f Oper at
Mnemo Oper adoido rt Mn e mo o
l nstr Il nstr condi ti
FNC 0 :
S. 3 ste FOR Conti mpewua 00
FOR
00
The number of repetitions between FDR~N
Oper ar S. i s treated as 1)
Target devi censM, KKnXS, KinY,C,Kmbdi R, cH¥,tid,n

6.10 NEXEmhd a FOR/ NEXT Loop

Oper & )
Il nstru Functi on
type
I ndepe Oper at
Mn e mo ]
FNC 0 | nst Condi t
Nul | : : . . .
NEXT Contin This instruction i s
1 ste NEXT
Operat andoes not regnoniaet

The processing of FOR to NEXT instructi
l nstr uc speci fied in the source data). After re

step processi Mg iafstemncttheo®nNEX

1. Bet weenNBXIR i nstruct i-MBXT iwhstnr FORi ons ar

Not es
up to 5 |l evels are all owed.
2. When the number of repetitions is set | a
become | arweaetrchaongr mome wi | | occur. It is

the watchdog timer or execute the watchd
3. The situation where the error occurred:

O The NEXT instruction comes before the

O There is FORti mot NECTiioomsh u u

O The number of FOR instruction and NEXT

O FEND instruction or END instruction fo

After the A program is execut ed n3sttriuretsis

to execute. And program A will exfeeuttei me

program B is executed 3*4=12 ti mes.
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als FOR | K3 )
D —_
FOR | K4
o B A
NEXT
0 NEXT
Y
J
Sampl ¢ When X7 = OFF, PLC will execute the p
prog(al WheX7=0N, the execution of6,Cd hienptrogec
FOR ~ NEXT is skipped and not execute
X7
— c P6
MO
_M— Mov KO Do
FOR K3
MO
— MOV po | b1
INC Do
NEXT
X10
P6 f Y10
84 https://en.coo
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7 Move and Compare

Mo v e

Support model
FNC )
@ Mn e mon Function 3Geri|l 2Nseri|l MX2H8er i
' PLC PLC PLC
10 CMP Compar e " " "
11 ZCP Zone Comp " " "
12 MOV Mo v e " " "
13 SMOV Shi ft Mo " "
14 CML Compl emen " " "
15 BMOV Bl ock Mo " " "
16 FMOV Fi Il Mo v " " "
17 XCH Exchange " " "
Conversion
18 BCD " " "
Coded Dec
19 BI N Conversion " " "

85
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71 CMPJompar e

Move andeCom

This instruction compares two val uelsar qqenrd) otud phoif te tdd
Oper a )
|l nstru Functi on
Type
lebit Oper at 32bit Operati
Mn e mo Mn e mo
I nstr Comdit Il nstr Condit
Contin Continu
S1. 7 ste CMP 13 st DCMP |
FNC s Oper at Oper ati
CMP | | ' Pul s g
D. ) Pul se (
CMPP (Sing DCMPEF _
D P Oper ati
Oper at
Data or device asumbmenpalmamsdline & al
S1. Applicabl eKnXwniv ek n ST, C, D, R, V, Z, K, H| Bl N16b/i3t
Modi fy
Date or device number handled a
Oper ar ) )
S2. Applicabl eKnXwnivkelgKn ST, C,D, R, V,Z, K, H| Bl 81 2 t
Modi fy
b Head bit device number to which Bit
: [
Applicabl eY,M&WMode s vy
Explanid 1 1eit opecuMpCMmp
The compar B$daomd vtaHarecomp ®&Rrasencsesmparced with
tohe result (smaller, equR|D+danbBaZ gemnk, O&I t
2232bit opeab&MHDCMP)P
The compar iSslebhSlvadmnuce tthe com@arls 8o narseo ucrocnep a
other. According to ohel aeget ), (sindhdaerdnk gt
ON.
., The soursleS2ba® B 1S1].S2f +%2] are handled as bing
Comparison is executedl @2 delbrdsdadd y. Ex ampl
., From the device speciafrieedocacsupi edt hree devic
86 https://en.coo
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Progr X10
exagmp — F—— ocwe | D100 [p200] mo |

MO
—| ——[D101,0100]>[D201,0200]. M0 is ON

M1
—| ——I[D101,0100]=[D201,D200], M1 is ON

M2
| ——{D101,0100]<[D201,0200] , M2 is ON

E Even if X10=0OFF, the CMP MOnsM2r urcetmaoinn iisn ntohte esxteactuet ebde
E To clear the comparison réeswslttrucplieosnse use RST or ZR

E If you nd&ed,bo ywyeu can get MO~M2. in series and paral

7.2 ZCPZone Compar e

This instruction compares two values (zone) wi tehq utahle
or |l arger) to bit devices (3 points).
Oper & .
l nstru Functi on
Type
lebit ~Oper af 32bit Operat.
Mn eann i Mn e mo
l nstr Condi t Il nstr Condi t
S1. Contin Continu
9 ste ZCP 17 st DZCP _
FNC S2. Oper at Operati
ZcP| | s. Pul s g
] Pul se (
D. ZCPP (Sing DZCPF |
D P Operati
Oper at
Dat a aore dcdheauvmiber handl ed as | ower
S1. Applicabl eKd)@Xwnwik elgKn ST, C, D, R, V, Z, K, H| Bl N1 6b/i3t
Modi fy
Data or device numltermplaan cgloend van
S2. Applicabl eKndXwnivkeleKn ST, C,D, R, V, Z, K, H| Bl N16b/i3
Operar Mo i fy
Data or device number handl ed a
S. Applicabl eKnXwivkelgKn ST, C,D, R, V, Z, K, H| Bl N16&b/i3
Modi fy
Healit device number to which c¢ )
D Bit

Appl i cabl eY,M 8 WMiodés

Explaniéi1epit opetz&§ZCPP

The | ower Cc 0 mpSalrainsdo nu pvpaelru ec o mpSA2ra rseo n ¢ ovhad auree
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comparsiosuoSc e According to the result (small e,
D+lanDBD+2muns ON.

232it opebaZCPZECBHP

The | ower coma+liSsjeam dv allpyes r ¢ o mis&+ ISs2banr ev acl our
with the comg®+#1lSd.onAcscoourrdcieng to the result (
one amgbyglandD+22 urns ON.

Comparison is executed algebraically. Exampl
When the | ow8@@>tlhiemiutp pvearISRei mihte VM aolwe8 1lilsi mints t
the upper and |l ower | imit values for compar.i

Start with the Devd ceccpepyi 3 igoints.

Sampl

— | zce | k10 [k100] cio0 [ ™3

M3
t— —— When K10>C10 (current value), M3 is ON

‘

M3
t— —— Wwhen K10<C10(current value)<K100, M4 is ON

M5
1 When K100<C10 (current value), M5 is ON

E Even if X10=OFF, the ZCP MOnrM2r uetmasmaiien bhefecoreeX 1 0ed

E To clear the comparison result, please use RST or ZR

7.3 MOV/ Move

This instruction trassbtokera @devipces)otaeocoaet edévi ce.
Oper )
Il nstru Functi on
Type
leit Oper at 32Dit Operat.
Mn e mo | ) Mn e mo | ) i
I nstru Condit Il nstrt Condi ti
Contin Continu
5 ste MOV 9 ste DMOV |
FNC S. Oper at Oper ati
MOV | | D. Pul s e
) Pul se (
MOV P (Sing DMOVF |
D P Operati
Oper at

Transfer source data or devi ce
S. ) Bl N16/ 3
Operar ApplicabllenXaeynMs SI,C,D,R,V,Z, K, H, M

numbe | Transbceéindeéi on device number
D. ) ) | BI N16/ 3
Applicablikn eWred,,D,R,V,Z, K, H, Modi
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Il nstru|l.16it operation (MOV and MOVP)

Expl ani The contents of S$ShAeettrnasftersedrte Di.he tr ar

Whemesi fying digits of a bThe dkeivti ce
16 points(multiple of 4).

For ex¥apl €&4X000 K4YO0OO0O0O( Move XO0~X17

232it operation (DMOV and DMOVP)

eword device thansfers 2 point.

devi ce.
When specifying digits of a bit devi
32 points (multiple of 4)

FoexammgMO/ K8X000 K8YOOO(Move X0~X37

The contents of [t$h.¢&.Hrreansrfaenrs fseouwrecde t o tDh et 11

Make sure to use DMOV instruction for trans
(suchMU&L3 whose operation resultrdmg oiumbp uta nd
value or transferring the current wvalue ofb

Whil e the command i nput i sSD.ddds nhte chamgd .er

When a ckKinstamdéci fi ed as Sthei ttriasisdetromatuirca&

{Kaxoebe

State t

ce (K8X

State t

Progr ¢
examp
X0
i MOV K10 DO
X1
| MoV TO D10
X2
} DMOV| D20 D30
DMOV | €235 D40

E When tr awrgs@seértr jdrastead t o use MOV instruction.

1. when ,ROOOEBNt ent no chamae;s fvelre K100 v@N ue to D10 o
2. when ,R160EBNntent no chéangesfwhedB1cONT ernetgivsatleure. t

When transfbdrtr jdegead 2t o use DMOV instruction.
when X27@3F, D30), (D41, D40) cont enttr annos f celra n(gbe2;1 , vDR2€0n)

(D31, D30) data register. Meantime,transter
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74 SMOV/ Shift Move
Thi st riuncst i on di stri butes and composes data in units ¢
Oper g .
|l nstru Functi on
Type
levit Oper at 3bit Oper at.
Mn e mo | ) Mn e mo | ] )
l nstru Condit Il nstrt Condi ti
S.
Contin
m1l 11 st SMOV 00
FNC 1 Oper at
- m 2
SMOV b Pul se
' SMOVF (Sing 38
P n
Oper at
Word device number storing data
S. , _ BI N16 b
ApplicablignXewincMKs SI,C,D,R,V,Z, Modi f
Head digit posidti on to be mo
m1 , _ BI N16 b
ApplicablisHdevi ces
Operar Number of digits t be moved
m?2 , _ BI N16 b
numb e | ApplicablisHdevi ces
Word device number storing data
D. , _ _ BI N16 b
ApplicablknKeWred, <, D,R,V,Z, Modi fy
Head dsigitopoof movement destin
n BI N16 b
ApplicablisHdevi ces
Instru 16bit opeaBMONPNSMOVP)
Expl an: , o Lo
The contents of $hpdttanasfteDadestenaciddbgdti
(0000 to 9999)2" edipeicttd vatllg/'rtt h" migi girtomar e tr a
t he t rdersdfi éorassttiaant i ng from "n"th digit, convert
transfer Destinati on
Whil e the command input i sSD.dD&sF, nbhechamagsf er
. When the command input t uiSnasn dON nTshpee ctirfa nesdf e
desti Dadtoi mmt change.
5. m1l m2 D. n
X0
F— sMov | D10 K4 K2 D20 K3
90 https://en.coo
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D10 ( BibN 1§

z z ZAut o conve
10 10 10 10 D10(BaD g4 t a

~ Digital mc
10 10 10 10 D20 (BaD g4 t a

z z ZAut o conve

D20 ( BibN 1§

E When M8168=0FF (XBGHSipede ) 'yditchiet 40f t he deci mal value
the | ®degi 2s"dbgtheofB the decimal value of "D@2digits.
contentand?fdfd 0D20nchtavehanged after this instruction i

E Before executeD20fKDAMEBKIL 2Beti ND1 @ xetces eOR0cKaMEGS.

M1 0
e 1d

X0

——{smov | p1o | K4 | K2 | D20 | K3

44™"i gi 3dig2"dic¢ 1sdi gi

D10 ( BibN:

\ ~ Digital

D20 ( BibN:

A4t™i gi 3rdic2"ddi ¢ 1sdi gi
No che No c¢che

E When M8168=0ON,i(BI3NMMSdienstr udtli0g D2i0s wéXdcumtoedbe ex,ec.t
but i e mMmovenits of 4 bits.
E Before execute D20i=H5BVBeH1B24nDl@xedcaes en]PROchaangs.
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75 CML/ Compl ement
This instruction inverts data in units of bit, and t
Oper a .
l nstru Functi on
Type
levit Oper at 3bit Oper at.
Mn e mo | ) Mn e mo | ] )
l nstru Condit Il nstrt Condi ti
Contin Continu
5ster CML 9ste|] DCML |
FNC S. Oper at Oper ati
cCML | | D. Pul s g
) Pul se (
CMLP (Sing DCMLF _
D P Oper ati
Oper at
Data to be inverted or word dev _
S. , Bl N16b/i3t
Oper ar ApplicabllenXaeynMs SI,C,D,R,V,Z,K,H,mo d
numb e | Word device number storing inve ]
D. , _ , Bl N16b/i3t
ApplicablknKaeWred,<,D,R,V,Z, modi fy
Instruij1epit opeaChti GHILP
Expl anc ) )
Each bit of a d&ivs cienwsdiétte dY @adnd st hen Dr ansf
232it opeb&MLoDCMLP
Each bit of deyiSc,8d]ss penceibfifiteedd)Ya0Osand t hen tr a
[ D. +1, D. ]
., This operatiem asl|l agiedall !l whi nverted output i
When a ckKinstamdaci fi ed aSs, tirtanssf earutsoomartciecal |
Progr s %10
exampl f—— cmML D1 K1Y0
b1! b3 b2 bl boO
D1 1 oj12|j0(1}0|2]|0|1]0|1/ 0 1 0 1 0
K1Y 0 1 0 1
Y3 Y2 Y1 YO
Yinverted
transfern
E When X10:0Mrt bO~b3 content of D1 and transfer to YO
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X000 X000
Prosrd GO D
examgl
X001 X001
D D
X002 X002
D G
X003 X003
D G

SRS

M8000
——— FNC 14 | kix000| k1Mo
_ CML
RUN monitor
E Can use CML instruction to easy corresponding | adder
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7.6 BMOV/ Bl

Move andeCom

ock Move

Thisastruction transferbBencofpiéast)a aatspere ftiiemde.num

Oper a )
|l nstru Functi on
Type
levit Oper at 3Dbit Oper at.
Mn e mo | ] Mn e mo | ] )
l nstru Condit Il nstrt Condi ti
Contin
S. 7ster BMOV 00
FNC 1 b Oper at
BMOV | | ' Pul seé
BMOVF (Sing foJts)
P
Opermt
Transfer source data or device
S. , _ Bl N-b6 t
ApplicablignXewincMKs SI,C,D,R,modi fy
Oper af Transfer destination device num _
D. , _ _ Bl M-bit
numb e | ApplicablknKaWred,<,D,Rmodi fy
Number of transferred poi@btls2]( i
n , _ Bl N-b6 t
Applicable,KHevi ces
Il nstru Transfers n" pBitmt s ndfPpaana@eseowd mme.
Explang |1 f the deviceemucmleedatda ainsget riasnsf erred within
—_—
Progr a
exa?n[hl X10 DO »| D20
— Bmov | Do D20 K4 >
D1 » D21 _
n=4
D2 > D22
D3 = D23
E When X1@=a®M of 4 registers of DO~D3 are transferred
M&000 EDRICD) f
Progr g 1 FNCT5 1 kim0 |K1vooo| K 2 M 0 Y000
examgl BMOV M 1 Y001
jE— M 2 Y002
Specify a same number M 3 Y003
of digits. P
(Example: K1) B
M 4 Y004
M 5 Y005
M 6 Y006
M7 Yoo7 | |
E When specifying di gkn Knddn Ditt raaehbdels gknXl numbers s

sambdamerdnyumber

shoul d

be

94
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X001 (i

| Ffneis [ gl oo | k3 I D9
BMOV D 11 < D 10
D12 —2 D 11

X002 @
— ENCIS ] p1o | D11 | K3 0 ==
D 11 = D 12
D12 === D13

E When two operation s psecoiviertlraapns fterrarnesdf enfu nibne rt h e

7.7 FMOV/ Fi | | Mo v e
This instruction transfers same data to specified
Oper & )
Il nstru Functi on
Type
lebit Oper at 32bit Operati
Mn e mo | Mn e mo |
l nstru Condit Il nstrt Condi ti
Contin Continu
S. 7spe FMOV 13ste DFMOV ,
FNC b Oper at Operati
FMOV| | ' Pul seé
n ) Pul se (
FMOVF (Sing DF MOV ,
D P Operati
Oper at
Transfer source data or device ]
S. ) Bl N16b/i3t
ApplicabllnXey ncMis ST, C,D,R,V,Z,K,H, mod
Head word devi ce daganbieratoifon r@dasi
Oper af transferred from _
D. Bl N16b/i3t
numb e | the transfer source at one ti me
ApplicablkneWed, <, DR, V,Z modi fy
Number nefetr a®noKs1 7,001 FF]
n Bl N-b6 t

Applicabli¥Hdevi ces

Instrujij1ebit opeEMONPEMOVP

Expl ani ]
The contSentes tafansferred to Dnt* devi

232it opeb&MOVYnDFMOVP

ces star

ordert

nu

The confSenBlsaroef transfebireddeéoi Cas[ Bat tDnl
The contents wild.l be thetsamei ameng al l of
, |I'f the number of points specified by "n" exg
t he possi ble range.
. Whi he tommand input is OFMDddéese notancHamgd.e;q
Whil e the command i nput is OI$,dotelkse ndbat a hafn gt
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When a constant (K) is specified as the tia
biam y.
P X10
rogr ‘
examp — —— FMOV | K10 | D10 K5
K10 k1o — | p1o |\

— K10 — | D11

— K10 —> | D12 n=5

— K10 —> D13

— K10 —» | D14 }

E When X1&K3AONis transferred to constant 5 registers wh

78 XCH/ Exchange

This instruction exchanges data between two devices.
Oper & )
Il nstru Functi on
Type
leit Operat 32Dit Oper at.
Mn e mo | ) Mn e mo | ) i
I nstru Condit Il nstrt Condi ti
Contin Continu
5 ste XCH 9 ste DXCH |
FNC D1. Oper at Operat.i
XCH| | D2. Pul seé
) Pul se (
XCHP (Sing DXCHF |
D P Operati
Oper at

Store device number of exchange:{ ]
D1. _ _ _ Bl N1 6b/ist
Oper ar Applicable  aWMKred,D,KN,¥, modi fy

numb e | Store device number of exchange
D2. _ . _ Bl N16b/i3t
Applicable KaWredH,,;D,KN,¥, modi fy

Instrulij1ebit opeX&Hi XGHP

Expl ang )
Data is exchahlgpend2het ween

232bit opebXCHoDX)CHP

Data is excha[nyle.d+ lh,e@idBleml, D2 . ]
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X0=0OFFYON, Data is

Move andeCom

e x ¢ han g eBle fbeert ew eEAnfe tcleltOe Eaxnedc uld 4e

X0 D20=1 D20=4
—— XcHP | D20 D40 |:>
D40=4 D40=1
X0=OFFYD&Nta is exchanged between D100 and D200
X0
Before execute After execute
F——| DxcHP | D100 D200
D100 9 i D100
D101 20 ﬂl::} 40 D101
D200 8 9 D200
D201 40 20 D201
Exter
funct
X0
Before execute After execute
— M8160
D100 3 8 D100 down
DXCHP | D100 | D100 D100 20 y—:> 40 5100 up
D101 8 9 D101 down
D101 40 20 p101 wp
E When the instruction is exercdeérds8 whi i o (WBet6O i lain tONI, O |
word device are exchanged leerchhb fo tahnadh .dWl.wWh iblee saenei] c e
E this instruction works inobhhe same way as SWAP instr
E In &ix2 oper aotriden, 8hibgh sso(dbgt e hinds | pwyt e) of each
each ot her.
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79 BCD/ Conversion to cBimaalry Coded De

This instruction convertcsodbeéedadegci(BadIN)( B@D)a datta. bi nar
Biawmy data is used in operations in PLCs. Use this inst

di splay unit equipped with BCD decoder.

Opem & )
Il nstru Functi on
Type
levit Oper at 3bit Oper at.
Mn e mo | ] Mn e mo | ] )
l nstru Condit Il nstrt Condi ti
Contin Continu
5 ste BCD 9 ste DBCD |
FNC S. Oper at Oper ati
BCD D. Pul s e )
) Pule ( Si
BCDP (Sing DBCDF |
D P Operati
Oper at

Store Word device number of the
S. ) ) Bl N16b/i3t
ApplicablignXeywincMKs SI,C,D,R,V,Z, modi f
Store Word device number (bfi ntatoed
D. deci mal) dat a Bl N16b/i3t

Applicablkn¥KaeWred,<,D,R,V,Z, modi fy

Oper ar

numbe |

Instruli11eit opeBE&DBODP

Expl an:
P This instruction conveSitst o hBCR(miamy rdeBIli Mal d 3

transfers the conPerted BCD data to

2.320it opeD8CMITBICDP

This instruction conve[rS.s+1 h%.0]bB G acrdydod(dBadNegyq i dba
transfers the cofbDertled®. BCD data to
|l A6it operhaet ideStcanobe converted into BCD ( K(
|l 82bit opelrhet idgnSa +dcf,a®. be converted into BCD
The ArithmeticaandnLodgi tale ORLE€r and the | NC

in BI'N mode. PBoplipoateoms whea you want to s

5

can use BCD conversion to convert the BI N v{

Operand neembfey IBipts, pl eas el ébhietckmabxe 3izsw Ktd4artdlx¢

[(D-)+1,(D-)1| Number of digits Data range
K1Y000 1 0to9
K2Y000 2 00 to 99
K3Y000 3 000 to 999
K4Y000 4 0000 to 9999
K5Y000 5 00000 to 99999
KEY000 6 000000 to 999999
K7Y000 7 0000000 to 9999999
K8Y000 8 00000000 to 99999999
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Progr %0
examp —— BCD D10 | K1Y0D

E When XOQBIOM value of D10 is ,8bpovertlked $on@C® dabgue of
Y3) four bit devices
E If D10EH®ALE=0030,TPeai makfute result YO~Y3=0000(BI N).

710 Bl N/n@eer si on to Binary

This instructioondedndecti smabi ¢BCP) data into binary (Bl
Use this instructicodetdo deecnwardt (8Chi)nardmyyua sduaghtad & wy
binary (BIN) data anddtbinacgi dat aheocbhaéerthe data ca

Oper & )
Il nstru Functi on
Type
lebit Oper at 32bit Operati
Mn e mo | ) Mn e mo | ] )
l nstru Condi t Il nstr Condi ti
Contin Conti nu
5 ste BI N ) 9 ste DBI N |
FNC S. Oper at Operati
Bl N D. Pul s ¢
) Pul se (
BI NP (Sing DBI NI |
D P Operati
Oper at

Word device number storing -tbd
S. deci mal ) dat a Bl N16b/i3t
ApplicabliénXeywincMs SI,C,D,R,V,Z,Modi f
Word device number of t(hbei ncaornyv)e

D. ) ) ) Bl N16b/i3t
Applicablkn eWed, <, DR, V,Z, Modi fy

Oper ar

numbe
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Mo v e

l nstru

Expl ang

l1.16ebit

Thi s
transfers the

2320t

This

opaBaNi §h NP

instructioncacohead eddci maleShOB@@)Y pd antaa yo f( B
conberted

opaeb8t NoBDBI NP

instructioncacohead eddcci male[] GB @ Moyt Sod abt(i @ ladf)y d 4

binary data to

andeCom

transfers the conlvBrt®dDblinary data to
Constants K and H wil!/ be automatically con
|l Aebit opelrhet ideStcaannfbe converted between KO
|l 82bi t opelrhet idgnSa +dcf,a®. be converted bet ween
The Arithmetic and Logical Operation of the
in BI'N mode. So in terms of applaycaiitohn,a wlhe
can use BCD conversion to convert the BIN v;
. Operand number specify bigséeplte anmne,3idseée Kidvi®e )
[(5:)+1,(5-)] | Number of digits Data range
K1X000 1 0to9
K2X000 2 00 to 99
K3X000 3 000 to 999
K4X000 4 0000 to 9999
K5X000 5 00000 to 99999
K6X000 6 000000 to 999999
K7X000 7 0000000 to 9999999
K8X000 8 00000000 to 99999999
Progr ¢
Exampl
X0
F—— BIN | KIMO | D10
E WheXO0=QOAfter the BCD value¢eaf tkl1M8B0 Ni vyatamey the resul
100 https://en.c
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8 Arithmetic and Logical Operation

FNC ) Supported PLC s
NO. AN Function 3G PL| 2N PL| MX2N PI
20 ADD BI'N Additio " o n
21 SUB BI'N Subtrac " " n
22 MU L BI'N Mul tipl " n "
23 DI V BI'N Divisio " o n
24 I NC BI'N I ncr eme " " n
25 DEC Bl DNecr ement " " n
26 WAND |Logi cal Wo r " n n
27 WOR Logical Wor " o n
28 WXOR |Logi cal Exc " " n
29 NEG Negati on o n n
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81 ADD/ BI N Additi on

This imstexecwuites addition byeswbtvaRAuesBta @Gptain th

Oper & )
|l nstru Functi on
Type
levit Oper at 3Dbit Oper at.
Mn e mo | ] Mn e mo | ] )
l nstru Condit Il nstrt Condi ti
Contin Continu
S1. 7 ste ADD . 13 st DADD |
FNC so Opat i Oper ati
ADD Pul s e
D. ) Pul se (
ADDP (Sing DADDF |
D P Operati
Oper at

Data for addition or word devic

S1. , Bl N16b/i3t
Applicabllien)XeywncMs SI,C,D,R,V,Z,K,H, mo d
Oper ar Data for addition etowond davtvhac ]
S2. , Bl N16b/i3t
numb e | Applicabllien)XeyncMs SI,C,D,R,V,Z,K,H, mo d
Word device number storing the ]
D. , _ , Bl N16b/i3t
Applicablkn¥aeWred,<,D,R,V,Z, modi fy
Instruji1eit opeAdDi 6HDP
Expl ang ) )
The contS@anes ad8B&idn ttohe binary for mat, and

D.

232it opebaDDoDADDP

The conf &2t s JagrfR2 .aldd®ld. + ®,nSt.hle binary for mat
tranesd ¢the. +1, D. ]

., When a constant (K) is specified in or , it
The most significant bit of each datg iamdi
added algebi&)ii&Glly. 5 + (

Rel agshiom bet ween the flag operation and the

bel ow
~Device Name E)escription
ON : When the operation result is 0
M8020 Zero OFF: When the operation result is not 0
ON : When the operation result is less than —32768 (in 16-bit operation) or
M8021 Borow —2,147 483 648 (in 32-bit operation)
OFF: When the operation result is not less than —32768 (in 16-bit operation) or
2,147 483,648 (in 32-bit operation)
ON : When the operation result is more than 32767 (in 16-bit operation) or
M8022 Can 2,147 483,647 (in 32-bit operation)
v OFF: When the operation result is not more than 32767 (in 16-bit operation) or
2,147 483 647 (in 32-bit operation)
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Progr X0
Ex amp ———- abD DO D10 D20

E 16 it Bl N:Whedi tXiQRONult of addi ngc ®Ot emmtwinlt| tibe Drl®dst a

X1
|—| }—— pbapp | D30 D40 D50

E 32bit Bl N:Whedi tXil®&®ONufl tacddi ng (D31, D30) content to (D4
(DaD50)content. (Among them, -bi D3686aD4a0DPBR20ODHU S , - DER dot

X2
I—H— ADD | D100 k25 D100

E Source Operand number and Target Oper anddenvuintbee rn ucrabne r
E In the above case, when ADD of CXXhzOM™,oaiasc Opeaart i oycli:
K25 to D100O0.

82 SUB/BI N Subtracti on

This instruction executes subtractiBn= u®)i.ng two valu
Opean .
Il nstru Functi on
Type
lebit Oper at 32bit Operati
Mn e mo | Mn e mo |
|l nstru Condi t Il nstrt Condi ti
Contin Continu
S1. 7ster SUB 13ste DSUB |
FNC - Oper at Operati
SUB | | ' Pul seé
D. , Pul se (
SUBP (Sing DSBP _
D P Operati
Oper at
Data for subtraction or word de )
S1. ) Bl N16b/i3t
Applicabllien)XeyncMs SI,C,D,R,V,Z,K,H, mo d
Oper ar Data for subtdeavitcieo nnuombd emoasdt or i .
S2. ) Bl N16b/i3t
numbe | ApplicabllenXeyncMs SI,C,D,R,V,Z,K,H, mo d
Word device number storing the .
D. _ _ ) Bl N16b/i3t
ApplicablknaeWred, <, DR, V,Z, modi fy
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resul t

The

Wh e n

converted

Instrujiji1epit oipoenS&IB, SYBP

Expl ang ] )
The contSeamrtes soudbtr titredt He obm nary f or mat , and
transf®&rred to
232bit opeb&8UBopDSUBP

The conf{ &2t 3 larfR2 sjubtrpledlfnflimle binary f or mg

i s D

a c<6on

mo s t S

subtracted

Rel ationship between the flag operation and

ansfPrred to

stant $Kgn8X orpe[cTdnped?2 SNl ] 2. ] s
into the binary format.

i gni fi ciamdi chatte soft heea cshi gdna t (apaonsdi tdia

Db i cally.

Devi ( Name Description
M8 0 2 Jer o ON : When t hesaugdr dtsi dn
OFF: When the operation result 1is
ON : When t hees wlipteriadi3loenss8 Hh &on dper
12,147, 483 b6i4t8 o(pienr a3t2i on)
M802)] BorroOFF: When the operati oh27ed& ulfitn i 56
operation) or
12,147, 483 b64t8 o(pienr a3t2i on)
ON : When the opertahtanon3 2r7e6vutl (tiop et
2,147, 483 h6i4t7 o(pienr a3t2 on)
M8 0 2 | CarryOFF: Whheen operation result i$®imnot
operation) or
2,147, 483 b6i4t7 o(pienr a3t2i on)
-
Ex afep |—||— SuB| DO D:

E 160it BIN SWiheémaXOR@ONulstubadfr ®A0i tgnt ent from DO conter

D20 content

X1

DSUB D30

E 32bit BIN SWhémaXiRéONult of subtracting (D41, D40) cc
restorea@abDBb®)cobhtent. (Among them, -bi D3aDa0DBREODHUE, DI

lebit dat a)

X2
|
|

SUB 0100

E Source Operand nu

I n the above case

to D10O0.

mber and Targetf iOperasndt membamecdayv

, when Cont:iXRer®@WN® , @pehatsicam cycleedl
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83 MUL/BI N Multiplication

This instruction executes multiplication by two valu
Oper a )
Il nstru Functi on
Type
levit Oper at 3Dbit Oper at.
Mn e mo | Mn e mo |
l nstru Condit Il nstrt Condi ti
Contin Continu
S1. 7 ste MUL 13 st DMUL _
FNC so Oper at Oper ati
MUL | | ' Pul seé
D. ) Pul se (
MULP ( Sien)g DMUL F |
D P Oper ati
Oper at
Data for multiplication or word _
S1. , Bl N16b/i3t
Applicabllien)XeywncMs SI,C,D,R,V,Z,K,H, mo d
Oper ar Data for mul tridpldieowad tcieo muanb ewo st ]
S2. , Bl N16b/i3t
numb e | Applicabllien)XeyncMs SI,C,D,R,V,Z,K,H, mo d
Head word device number storing _
D. , _ , Bl N3 2b/i6t
Applicablkn¥aeWred,<,D,R,V,Z, modi fy

lstruc|i1epit opeMiti MOPLP

Expl ani L .
The contSdamrtes mul t32p.Ini dchebywi nary format, and t |

erbripth. t o, B2]

—

trans

232it opaebMULoDMULP

The conf{&dtSFllajfe mul ffiSLt$2idhbtyhe binary for mat
result i s trans.fed e 0t @f 6Wr word devices) .
When a constant $XKgn8X ocsrpe[cSdnpedd2 SInl | 82. 1] s
conved into otrhmeatbh.i nary f
The most significant bit of each data indic
mul tiplied :5aBy£&£0braically.

When a digit (K1 f{{d.WwW8x+Ri $0.s]p,ec®d cppyd s & omitt ve
I n &ix2 operation (DMUL ,DMULP), Z cannot be

5

X0
Progr ——— MuL DO
Ex aifep

E 16it BIN MuWwhem|XQ0Re@Nudrt of multiplyingr ®9t amaed Di2n cpl

content
X1
}_“— DMUL D 6

E 32it BIN Muwhedm|XIlRe@Nudnt of multiplying (D7,D6) and
(D13, D12, bbbt PHhO)
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84 DI V/ BI N Division

This instruction executes divi(sABn=bg .two ))vial ues to
Oper & )
|l nstru Functi on
Type
levit Oper at 3Dbit Oper at.
Mn e mo | ] Mn e mo | ] )
l nstru Condit Il nstrt Condi ti
Contin Continu
S1. 7 ste DI V 13 st DDI V |
FNC so Oper at Oper ati
DI V| | ' Pul seé
D. ) Pul se (
DI VP (Sing DDI Vi |
D P Operati
Oper at

Data for division or word devic
S1. Bl N16b/i3t
Applicabllien)XeywncMs SI,C,D,R,V,Z,K,H, mo d
Data fdo vi sidevioce woumber storin _
Oper ar S2. ) Bl N16b/i3t
Applicabllien)XeyncMs SI,C,D,R,V,Z,K,H, mo d
Head word device number storin
D. remai nder) Bl N3 2b/i6t
Applicablgn¥XewWreds, <, DR, V,ZImodi fy

Remar*kl®nly supported in FX3U(C)

numbe

Instrujli11eit opebDa¥jBhVP

Expl an: . . : L o
Slindicates 8$bhiendiiowvatdeesndt,he di visor, Dt handubh

remai nder is®t+ransferred

2.1eit opebdt VobBDI VP

[ S1,St1li hdi cates | &82,SRlivhiddiecnadt,es the divisor,
[ D.,BD)], and the remai nNdbefb3i+s2]transferred to

. When a constant §SKan&8&3 [cHlecti#HpfpR2]imlj 62ik a
converted into the binary format.

, The mosignificant bit of each data indicate
di viadegde br ai &adFéy.. 360 (

., When the 82vosof SDS+1,a%2.0lperation error is
executed.

L, The remaionderbtias ned when a bit device is sp

I n &i32 opebBt Vob) Pl ¥Pcannot be specified.
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XO
Ex am
P I—Hi DIVv| Do C

E 16 it Bl N:Whiewni XiQ@Ni vi)deadi v)=Ddguot)éPhtr emainder
E If DQP268€8®Bhen DX5==31.

X1

}—H— DDI VY D6

E 32bit Bl N:Whiewi XiQFN, Dd]vi)dg D8, ®8Yy)=¢ ®rl 1, Budt] }éd mt1 3, D1 2]
(r emai)nder
E IfFD7, D6] sED9O0D®] THh2eH3 [ D11,[DU®B], HDAR] =10.
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85 I NC/ BI'N I ncrement
This instruction increments the data of a specified
Oper & .
Il nstru Functi on
Type
levit Oper at 3Dbit Oper at.
Mn e mo r ] Mn e mo | ] )
l nstru Condit Il nstrt Condi ti
Contin Continu
3 ste I NC 5 ste DI NC |
FNC b Oper at Oper ati
| NC| | ' Pul seé
) Pul se (
I NCP (Sing DI NCI |
D P Oper ati
Oper at
Oper ar Wordlevi ce number storing data t( ]
D. , _ , Bl N16b/i3t
numb e | ApplicablknaeWred,<,D,R,V,Z, modi fy
Instrulj1eit opet NCi NCP
Expl ang ) )
The contDearrtes ionfcremented by "1", and the inc
2321t opaebbaNCoD) NCP
The conf ®&n,tbdgroéd i ncremented by "1", and the.,
D..]
Note thatcrdcaneaatied iim ewelreg iompea ad o rothi cuous
., leéebit BIN operation, When " +32767732%68'h.crRlmad
and borrow) are not activated at this ti me.
. 32bit BIN oper at7i,o04n8, 3Wh6edn7 "" +H2s, 1li4n,c rtehmee nrteesdu | bty
FIl ags (zero, carry and borrow) are not acti
X1
Progr
Ex amp I—Hi I NCP DO
E When X1=OFFBMONcontent are incremented by 1 automatic
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86 DEC/ BI N Decrement
This indecuemenpatsa tchfe al speci fied device by "1°"
Oper a )
|l nstru Functi on
Type
levit Oper at 3Dbit Oper at.
Mn e mo | ] Mn e mo | ] )
l nstru Condit Il nstrt Condi ti
Contin Continu
3 ste DEC 5 ste DDEC |
FNC b Oper at Oper ati
DEC | | ' Pul seé
) Pul se (
DECP (Sing DDECF |
D P Oper ati
Oper at
Oper ar Word device number storing data ]
D. , _ , Bl N16b/i3t
numb e | ApplicablknaeWred,<,D,R,V,Z, modi fy
Instrujij1enit opebD&EC|i DECP
Ex pl aonni
The contDearrtes doefcr emented by "1", and theD.dec
232it opebDB®DECoDDECP
The contentbsldgoe decremented by "1", and the
[D..B1
., Note t hadecdractmae nitsed i n every operation cycl e
leit BIN opeia2ieodh’, Whendédcremented by " 1",
carry and borrow) are not activated at this
32bit N Bbperation,, Wh7we,n483,1&48" i s decrement
"+2,147,483,6478". Flags (zero, carry and b
Progr X1
Examp I—Hi DECP | DO
E When X1=0OFFO&ONontent are decremented by 1 automatica
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87 WAND/ Logi cal Word AND

Thisseri on executes the | ogical product (AND) operat
Oper a )
Il nstru Functi on
Type
levit Oper at 3Dbit Oper at.
Mn e mo | Mn e mo |
W l nstru Condit Il nstrt Condi ti
Contom Continu
S1. 7 ste WAND 13 st DAND |
FNC so Oper at Oper ati
AND | | ' Pul seé
D. ) Pul se (
WANDP (Sing DANDF _
D P Operati
Oper at
Data used for |l ogical product o ]
S1. , Bl N16b/i3t
Applicabllen)Xey ncMis ST,C,D,R,V,Z,K,H, mo d
Oper ar Data used for |l ogical producat a ]
S2. , Bl N16b/i3t
numb e | Applicabllien)XeyncMs SI,C,D,R,V,Z,K,H, mo d
Word device number st oersiunlg t he _
D. , _ , Bl N16b/i3t
Applicablkn¥aeWred,<,D,R,V,Z, modi fy

Instruli11eit opeWANDpWANDP

Expl ang ) i o .
The | ogical product (AND) operSalain@R2i. hsuexes

the result i. transferred to

23Dbit opaeDANDODANDP

The | ogi cal product (AND) oper[aStli.otnla,l$s’S.Z.x€ek,
units of bit, and t[lDe,brldsult is transferred

. When a constant (K) is spdanfiedri pSdmp32 64

it is automatically converted into the binar

The | ogical prroadtuicotn (iANDE)x eoccpuet ed i n units ofl

= 14 10 =100 =1 00 & 0).

S1. S2. D.
[ S1.+1, S [ S2. +1, S [ D.,DP1]
0 0 0
Logiocpaelr at i ¢ 1 0 0
(unit: b 0 1 0
1 1 1
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Progr X0
Examp F4F————— WA N b DO

E When XOQOEGNt DO and D2 for WAND | ogical ANDDdperation
b1! bo

Befor DO| 1 |2(2}1|1(12|1|2(0|0O|0f0O|21|2|1]|1

execu WA N D

D2| 0 |0|0O|1|0|0O|1|0|0O|0O|2|2|0|2|0]| O

Afte

execu

88 WOR/ Logical Word OR

This instruction execut esont hoef Itoagoi cnaulmesrune (vV@R)u ecsp.er a
Oper 4 i
Il nstru Functi on
Type
lebit Oper at 32bit Operati
Mn e mo | Mn e mo 1
W Il nstru Condit l nstrt Condi ti
Contin Continu
S1. 7 ste WOR 13 st DOR |
FNC - Oper at Operati
OR | | ' Pul s ¢
D. _ Pul se (
WORP (Sing DORP .
D P Operat.i
Oper at
Data used for |l ogical sum or wo _
S1. ] Bl N216b/i3t
ApplicablknXeywWncMsa SI,C,D,R,V,Z, K,H,mo d
Oper an Daad used for wogidcalkvsem oamumber )
S2. ] Bl N216b/i3t
numb e ApplicablknXeywWncMsa SI,C,D,R,V,Z, K,H,mo d
Word device number storing the )
D. _ ) ) Bl N216b/i3t
Applicablen KeWred, <€, D,R,V,Z modi fy
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Il nstru

l1.1ébit opeWORi WORP
Expl ang ] ] o ]
The | ogical sum (OR) oper at iSalmni8&i.re xuenciuttse do ft ob
i s trandflerred to
232it opaebD®Ri DORP
The | ogical sum XeRYt eode otma tetiflded . iedla,rl$ 2] + 1 ,nS A.nJi
bit, and the re¢$l.,®lils transferred to
When a constant (K) is s@pdanfB8Redri hSdhm@32 6547
it is automaticalhygdfyomaerted into the bi
The |l ogical word OR operation is executsddlis
1=180=00 50=11) .
S1 S2 D
[ S1. +1, S| [ S2. +1, S [ D.,B1]
0 0 0
Logical ope 1 0 1
(unit: b 0 1 1
1 1 1
Progr K0
Examp ———— wor | DO D2 D4
E When XQE@®Nt DO and D2 for WOR, |l ogical word OR opera
b1! b O

Bef orDO|] O |1]0|1|0(1

e X etciul

Aft e

execu

S| o
(@)
Py

D2y 0 |0j0|0O|1|1

H<::|I—‘
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89 WXOR/ Logi cal Exclusive OR

This instruction executes t het iexrc |l afsitvveo | mwmerailc swar |
Oper a )
Il nstru Functi on
Type
levit Oper at 3Dbit Oper at.
Mn e mo | ] Mn e mo | ] )
W l nstru Condit Il nstrt Condi ti
Contin Continu
S1. 7 ste WXOR 13 st DXOR _
FNC so Oper at Opetriaon
XOR| | ' Pul seé
D. ) Pul se (
WXORP (Sing DXORF |
D P Oper ati
Oper at
Data used for exclusive | ogical
S1. Applicabl eKd@XXwnikelgKn ST, C, D, R, V, Z, K, H| Bl N/13®®i t
modi fy
Oper ar Data ueead!l fusi ve | ogical sum or
numb e | S2. Applicabl eKndXwnivkelgKn ST, C,D, R, V, Z, K, H| Bl N16b/i3t
modi fy
Word device number storing the ]
D. ) ) Bl N16b/i3t
Applicabl eKndEwMcneSsE C,D,R,V,Z, modi fy

Instruli1ebit opeWXODRoWXPRP

Expl ang ) ) . o
The exclusive | ogical sum ( XOR) oSplam@f2i. onunit g

and the resultbh.is transferred to

2.320i peoatDEOR, DX)ORP

The exclusive |l ogical sum ( XOR) o[p&®l.atlh,0Fi1S.R]s +

in units of bit, and D.hBLlJresult is transferre

When a constant (K) is s@PBean8Re&di fplyg @Sy .ral
it is automatically converted into the bina
The |l ogical exclusevet ©R opeunitsnofsbek lds
o0o=0'0=111'!1=01) .

S1. S2. D.
[ S1.+1, S [ S2. +1, S [ D.,D1]
0 0 0
Logiocpaelr at i ¢ 1 0 1
(unit: b 0 1 1
1 1 0
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Progr X0
Examp —— wxor | Do D2 D4

E When XQ0E8Nt DO aWdO®?2 fogical exclusive OR operation

and Logica

b1! bo

Bef o DO| O [2/0|2|0|1|0O|1|/0|1|0O|1|0f1|0|1
execu WX OR
D2| 0 |0O|O|O|2|1|1|2|1|0|21|0|0|2|0]|1

Af te

execu

810 NEG/ Negati on

This instruction obtains the complement of a numeric v
This instruction can benwmedi ¢ ovalgate the sign of a
Oper a )
Il nstru Functi on
Type
levit Oper at 32bit Oper at.
Mn e mo | ) Mn e mo | o
I nstru Condit Il nstr Condi ti
Contin Continu
3 ste NEG 13 st DNEG |
FNC b Oper at Operat.i
NEG]| | ' Pul s é
) Pul se (
NEGP (Sing DNEGF |
D P Operati
Oper at

Word device number which stores
Oper ar will store the operation result .
D. , Bl N16b/i3t
numb e | same word device number.)

Appclaibl e d&wnXmekngSIL,C,D,R,V,Z, modi fy

Instruli11ebit opeNEG| NFGP

Expl ang B ] .. .. .
Each Diits dafnv &rlt,erdd )(,0 " 1" is added, and t hen

devi ce.

Command
input | FNC 29 Y

232bit opebdEG,oDNNBGP
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Each pDt,Poifs i nv¥&rlt &d)(,0 "1" is added, and the
original devi ce.
Command
input
Nean (@D+1.@D)+1=(@D+1,@)
When a constant (K) is s@mdanf8PRedri phSdamg3l3 641
it is autoeatedal hyboomatbinary
Note that the compl ement i s obtained in ev
i nstruction
M8 0 C
Progr —— BON D10
Examp _l
MO
——— NEGH
Obtaining the absolutvalwal we infg d&NEGe datsitvarcti on
I n BON (ON bit clhetk)y nsn®ONr whenobheMbit 15 (bD3Oaims
negati ve val ue
22NEGP instruction is executed for D10 only when MO t
Progr X0
Examp — | CMP DO D2 MO
MO
| SUB DO D2 D4
M1
11
Il
M2
H SUB D2 DO D4
E Obtaininguttlee vaadsuel by SUB (subtracti:on) instruction,
1)1 f D PMOD=20WN
2)I f DOWIDON
3)I f D OM2D=2G\N
AHY)Now D4 keep positive value.
Mor e
expl ance
I n PLCs, a negative value is expressed in 206s compl eme
When the most Ssilygniftcastabhnegasive value, and its abs
instruction.
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(D 10)=2
[0joJofofojojojojojojojofojoft]o]

(D 10)=1
[ofofofofojofofofofofofofofofo[1]

(D 10)=0
[0fofofofofofoJofofofofofofofo]o]

(D 10)=-1 (D 10) +1=1
pltfefefefafefefafefafefaft]e]1j—>{ojofojofofoJofojofofofofa]ofo]1]

(D 10)=-2 (D 10) +1=2
e efaftftftftftjo]—>fofofojojojofofofofofojofofof1]0]

¢ ¢

(D 10)=-32,767 (D 10) +1=32,767
[1{ofofofofofofoJofofofofofofoft]—=[of1[1[1][1[1][1[1[1][1[1[1][1][1]1]1]

(D 10)=-32,768 (D 10) +1=-32,768
[1]ofofofofofofofofofofofofofojof—>{1]ofofofofofofofofofofofofofo]0]

7

The absolute value can be

116 https://en.coo



https://en.coolmay.com/

®
GOOIma“ Rotation and Shi

9 Rotation and Shift Operation T FNC 30 to FNC 39

FNC ) Supported PLC s
NO. 4 © e & Function 3G PL| 2N PL| MX2N PI
30 ROR Rotation Right " " a
31 ROL Rotation Left n " a
32 RCR Rotation Right wi " " "
33 RCL Rotation Left wit " o n
34 SFTR |[Bi Shift Right " " "
35 SFTL [Bit Shift Left " " "
36 WSFR [Word Shift Right " " "
37 WSFL [Word Shift Left " " "
38 SFWR |Shift write [FIFO " " "
39 SFRD |[Shift read [FIFO " " "
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91 ROR/ Rotation Right
Thi st riuncst i on shifts and rotates the bit informati dn argi.c
Oper a )
Il nstru Functi on
Type
levit Oper at 3Dbit Oper at.
Mn e mo | ] Mn e mo | ) }
l nstru Condit Il nstrt Comditi
Contin Continu
5 ste ROR 9 ste DROR |
FNC D. Oper at Oper ati
ROR | | Pul seé
) Pul se (
RORP (Sing DRORF |
D P Oper ati
Oper at
Word device number storing dat a ]
D. _ , Bl N16b/i3t
Appl i cablseKnd¥wMcneSl,C,D,R,V,Z, modi fy
Oper ar -
Number of bits to be rotated
numb e | R i R ) . N . .
n [ 16 ©16 i nstO3Wc tpi3a@n)i,nshttructi of Bl N16b/i3t
Applicabl eDR,&Hi ces
*1Do not set the Bit numbeweof rotations to a
Instrul11ebit opeROR| RORP
Expl ang ) ) )
"n" bits oud.arod ridt dtied roifght war d.
232bit opaebRORop DRORP
"n" bits outDh.pBflgd82 bobotsatefd rightward.
The final bit is stored in the carry flag (
., Ilm device with di gibtits piencsitfirisiccattailoanrd, K8 (32
Progr
Examp RORP D10 K4
E When change frro&mbinOFFOftDl1G6ONé rotated rightward
is transferred to carry flag M8022, as below picture
b15 — Rightward rotation ko
BefureexecutionDlU| |1|1|1[1[D[1 1 UII]U]G|G|1|D|1|—
P —)lM'Carryﬂag
After the instruction is ;
executed once Brrsssns., :
After execution D10 | 0 |1|0|1‘u|1|1 1 1||]|1|1||]|1|u D| ...... > III M8022
m{ ------------------------------------------------------------------------------------- H m
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92 ROL/ Rotation Left

This instruction shifts and rotates the bit i nformatio
Oper & )
Il nstru Functi on
Type
levit Oper at 3Dbit Oper at.
Mn e mo | ] Mn e mo | ] )
l nstru Condi t |l nsitctt | Condi ti
Contin Conti nu
5 ste ROL 9 ste DROL |
FNC D. Oper at Oper ati
ROL | | n Pul s €
) Pul se (
ROLP (Sing DROLF |
D P Oper ati
Oper at

Word device number stloefngadat a .
D. _ , Bl N16b/i3t
Applicabl eKnd¥wMcneSs C,D,R,V,Z, modi fy
Number of bitsOltéo {bled rion sattG8@c tHi
n i nstruttion)] Bl N16b/i3t

Applicabl eDR,&Hi ces

Oper ar

numbe|

*1Do not set t hreotbatti onnusmbter aofnegati ve value.

Instrulii1eit opaROL| ROLP

Expl ang ) .
"n" bits oux.ard rldt btidd lodf t war d.

232it opebROLoDROLP

n" bits ouUtDh.pEflgd82 botatefl | eftward.
The final bi tcarsystfédéragd (MB80RRg .
In a device with dibgiitt isnpsetcriufcitciaotn)o ni,s Kvda I(ild

5

Progr
Examp ——— RoOLP | D10 K4
E When change frro&dbAOEFOftD16ONSé rotated | eftward a

transferred t22,c aarsr yb eflloang pM8cOt ur e .

b15 «— Leftward rotation b0
— 1 J1fafaf1faj1]1]ojofofofofofof 0]

Carry flag M8022 |(—- K

S ———— ﬂf-‘af‘ter the instruction is executed once

Before execution D10

After execution D10

M8022 1 { | 1 |1]1f{1]oojojojofofojof1|21]1]1 |

R VSO »K
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93 RCR/ Rotation Right with Carry
This instrucrtoitoant esshitfhtes baintd i nf or mati on rightward by tI
flag
Oper 4 .
Il nstru Functi on
Type
lebit Oper at 32bit Operati
Mn e mo 1 _ Mn e mo | S
I nstru Condi t I nstrt Condi ti
Contin Conti nu
5 ste RCR 9 ste DRCR |
FNC D. Oper at Operat.i
RCR| | Pul s¢g
) Pul se (
RCRP (Sing DRCRF _
D P Operati
Oper at
Wod device number storing data ]
D. _ _ Bl N16b/iat
o Applicabl eKnd¥wMcneSs C,D,R,V,Z, modi fy
er arf - -
P b Number of bit sOlt6o {ble® rior aattO8W@c toird
numb e |
n i nstruktion)] Bl N/13BRi t
Applicabl eDR,&Hi ces
*1Do not set the bit number of rotations to a
Instrujli11eit opeRER| RGRP
Expl an:i ) o )
"n" bits oud.armd U6bibti t(scarfry frliaggh tM8a0r2d2.) ar ¢
232t opabRCRoDR)CRP
"n" bitsbiotustDooflgddd 1 bit (carry flag M8022)
. The carry flag is intervened in the rotatio
rotation i nsrty ufcltagni,s tthreamcsafrerred to the ds
. In a device with dibgiitt isnpsetcriuf-btctact i josnt,r KK84{ B(BLn
Progr
Exa?np X0
— RCRP D10 K4
E When X0 change fr,oont &IOFFDbit bos AtONat 16bits of D10 and
rightward as 4bits @nies gtrroaumpsf érirte d otnd emar roff fl ag M8
b15 — Rightward rotation b0
Beforeexecution D10 | 0 [ofofo[a[1]1]1]ofo o001l 0 |—] 1 | ms022
2 % |
After the instruction is
ﬂexecuted once T T .
AfterexecutionD10 [ 1 [1]ofa]ofofoJola1]11]o ool 0] un] 0 | ms022
b
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94 RCL/ Rotation Left with Carry
This instruction sihnfoesmanidomolt attewatdhebpithe specifie
flag.
Oper 4 .
Il nstru Functi on
Type
lebit Oper at 32bit Operati
Mn e mo | ) Mn e mo | o
I nstru Condi t I nstrt Condi ti
Contin Conti nu
5 ste RCL 9 ste DRCL |
FNC3 D. Oper at Operat.i
RCL | | Pul s¢g
) Pul se (
RCLP (Sing DRCLF _
D P Operati
Oper at
Word device number storing data ]
D. _ ) Bl N16b/i3t
o Applicabl eKnd¥wMcneSs C,D,R,V,Z, modi fy
er arf - -
P b Number of bit sOlt6o {ble® rior aattO8W@c toird
numb e |
n i nstruktion)] Bl N16b/i3t
Applicabl eDR,&Hi ces
*1Do not set the bit number of rotations to a
Instru|l11eit opeRE&L| BELP
Expl an:i ) )
n" bits ouD.amfdb116 licas rgf fl ag M8022) are ro
232it opebRCLOoDRCLP
"n" bits outDh.pBflgddd Ki bstofcarry flag M8022)
. The carry flag irotiantemvdmed.idftM8022 hash
rotation instruction, the carry flag is tra
. In a device with dibgiitt isnpsetcriuf-btctact i josnt,r KK84{ B(BLn
Progr %0
Examp |—|I RCLP D10 K4
E When X0 change fr,oont AOFF® tbafiONébits of D10 and car
as 4bits one greup, thiatnsdentrendt tof carry fl ag M8022,
Before execution D10 b15 «— Leftward rotation hO
M8022 [ 0 je—[ 1 J1J1f1J22]1]1]ofo]o]ofoJo]o] 0]
| X
After execution D10 - -------------------------- 3 After the instruction is executed once
mMgo22 | 1 |e+ | 1 [1][1]1]ofofofo]ofojofofof1[1] 1]
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95 SFTR/ Bi t Shi ft Ri ght

This instruction shifts bit devices of the specified b

bit dSeivd cteransferred bystn231 ghi fscamombilbhe m

Oper 4

Il nstru Functi on
Type
lebit Oper at 32bit Operati
Mn e mo i ) Mn e mo i ) )
l nstru Condi t Il nstrt Condi ti
S. Contin
9 ste SFTR - -
FNC D. Oper at
SFTH | n1 Pul s ¢
5 n 2 SFTRF (Sing - -
Opat i

Head bi't device number to be st
Applicabl eX, Yyd\BijDcFe smodi f y

Oper ar - Head bi't device number to be sh bt

Applicabl eY,M 8wiode § vy

Bit length ofOn®Wéog4ift data n?2
ni Bl N-b6 t

Applicabl eKKdevices

Number of bits to ®WelxWi2Mted ri
n 2 Bl N-b6 t
Apbicabl e:DRKjHc e s

*1Do not set the bit number of shift right to

numbe|

l nstru 1lebit opaeBETROSBFTRP

Expl ang ) ) . ) ]
For "nl1" bits (shift Degis2®rbileagahe sdiafra]d

s hown

bel ow) .
After shiftSare2trbnsscefred+né&@2"1(23]bisthe whr {
112FNote that "n2" bits are shifted every t

instruction, but thatstad"tbmes(apersahibhed
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Progr X0
Ex amp t—— SFTR X0 MO K16 K4
E When X0 is i,h6bitssngMed®Me5) shift right as 4bi t.s.. Sh
M3~MO Y carry
M7 ~M4 Y M3~ MO
M11~MY M7-~M4
M15~MY M11~M8
X3~X0 Y M15~M12 co
X3| X2| X1| X0
_ _ _ _ Shift right as 4bits one
z Z Z Z
M1| M1 | M1| M1 M1 car
M1 1 M9 | M8 | M7 | M6 | M5 | M4 | M3 | M2 | M1 | MO
5 4 3 2 0 y
pd
~

pd N 7 ~
~ rdVd ~
> >€ >

Y W \% W
96 SFTLY BShi ft Left
This instruction shifts bit devices of the specified
bit dSeivd cteransferred by "n2" bits from the | east signi:
Oper & .
Il nstru Functi on
Type
lébit Oper at 32bit Operati
Mne mo | Mn e mo |
l nstru Condi t Il nstrt Condi ti
S. Contin
9 ste SFTL - -
FNC D. Oper at
SFOT || n1 Pul s e
5 n 2 SFTLF (Sing - -
Oper at
Head bit dewvi be stumbed to the s
S. bit
Oper ar Applicabl eX, YyMd\BjDcFe smodi f y
numbe 5 Headdbivitce number to be shifted it
. i
Applicabl eY,M 8wiode § y
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Bit length ofOnIWéog84ift data n2
ni ) ) Bl N-b6 t
ApplicabéseK,devi c
Number of bits to "b&l10s2hd fted | e
n2 Bl N-b6 t
Applicabl eDR,&Hi ces
*dDo not set the bit number of shift | eft to a

l nstru lebit opaeBETLOBFTLP
Expl anzi

After shiftSate2trhinss efrred. taa 2"

Note that "n2" bits are shifted
instructiodf, bhaots tamat shmn2ted i n

For "nl1"rkeigisteshilengd.h) " saRarbinhbg

every

each operat

Bremshi ft
n2" bits fr

ti me

Pogr a X0
Examp t—— SFTL X0 MO K16 K4

E When X0 is i,h6bissngMedMes) shift | eft as 4bi+.s. Shi
M15~M1:Y Carry
M11~M8 Y M15~M12
M7 ~ M4 Y M11~M8
M3 ~ MO Y M7 ~ M4
. M3 ~ MO
X3~XO0 Y
Compl et
A X3 | X2| x1| X0
YShift left as 4bits one gL .
z z 7 Z 5
M1| M1| M1 | M1 M1
Car M11 M9 | M8 | M7 | M6 | M5 | M4 | M3 | M2 | M1 | MO
5 4 3 2 0
& %( >< )’v >
W Y Y \4
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97 WSFR/ W8hdft Right
This instruction shifts woiridhtdeardebywl! hRB" " wdt ddat a
Oper & .
Il nstru Functi on
Type
levit Oper at 3Dbit Oper at.
Mn e mo | Mn e mo |
l nstru Condit Il nstrt Condi ti
S. Contin
9 ste WSFR - -
FNC D. Oper at
WSFR | ni1 Pul seé
5 n 2 WSFRF (Sing - -
Oper at
Head device number to be stored
S. Bl N-b6 t
Applicabl eKndXm KndnSIL,C,D,R,modi fy
Head word device number storing
D. _ _ Bl N-b6 t
Applicabl eKnd¥wMceneSs C,D,R,modi fy
Oper ar
Word data | engt h "mI51t2he shi ft d
numb e | n1 Bl N-b6 t
Applicabl eKdevices
Number of wordght owabrel541i fted r
n 2 Bl N-b6 t
Applicabl eD,R,&WHi ces
*1Do not set the number of word shift right to
Instru 16bit opeWsFRWSFRP
Expl ang ] ] ] )
For "nl1" word deDb, ces2stwondsgade osnhi fted ri
After shift, "n2Sawersdbi steadti og" 200 manoclr ds ¢
., Note that "n2" words are shifted when the d
words are shifted i n eaicrhs torpeataitamn cycl e i
Progr ®0
Examp F———1 WSFRP| D10 D20 K16 K4
E When X0 change From AOFFO-DBB)iAiB®ONSG, | L6tediastethe(DADT
right by 4 registers. Shifit~right of each scan acts
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D23~D2(Y carry

D27~D2:Y D23~D20

D31~D2¢Y D27~D24

D35~D3:Y D31~D28

D13~D1C(Y D35~D32 <co
D13p14D11D1C
. . . . Shift right 4 registers
z z z z
D39D34D33D34D31D30D29D28gD271D2¢gD25D24Db23Db22D21D2(Ccar
pd
~

Y Y

& > e -
N ~

~ 7 &
[ < > S v

V% W
98 WSFL/ Word Shi ft Left
This inshrttsibhe word data information | eftward by
Oper & )
Il nstru Functi on
Type
leit Operat 3bit Operat.
Mn e mo | ] Mn e mo | ] ]
l nstru Condi t Il nstrt Condi ti
S. Contin
9 ste WSFL - -
FNC D. Oper at
WSFU | n1 Pul s ¢
n 2 WSFLF (Sing - -
P
Oper at
Head device number to be stored
S. _ _ Bl N-b6 t
Applicabl eKndXw KndnSIL,C,D, R, modi fy
Head word device numbeirfsedri ef
D. _ _ BI N-b6 t
Applicabl eKnd¥wMcneSE C,D,R,modi fy
Oper ar
Word data | ength "mIf51t2he shi ft d
numb e | n1 Bl N-b6 t
Applicabl eKdevices
Numer of words to belssiid fted | e
n 2 Bl N-b6 t
Applicabl eD,R,&WHi ces
*1Do not set the number of word shift |l eft to
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I'nstru 16bit opalWSEFLOWSFLP
Expl ané ] ) ]
For '"nl" word deD, c'ems®rsdtsa ratriengs hfirfaned | eft wa
After shift, '‘'n2Sawersdisi steadttiomg" iRomwor ds g
Note that "n2" words are shifted when the dr
that "n2" words are tsymlfeeidniWSIélacihnS)tpreuuattii(ﬂ
Progr X0
Examp F—— wsFLPp| D10 D20 K16 K4
E When change From AOFFoO-DB8B)AB®ONe, | L6tediatethe(HBADT
by 4 registers. Shift | e#t. of each scan acts as belo
D35~D3:Y carry
D31~D2¢Y D35~D32
D27~D2:Y D31~D28
D23~D2(Y D27~D24
D13~D1(Y D23~D20 C
i D13D14D11D1C
YShift left 4 registers _ .
z z z Z 5
car|D39D34D33D34D31D3(0D29D2§D27D26D29D24D23D24D21D2C¢
W \% V% Y
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99 SFWR/ Shift Write [FIFO/FI LO Control]

Thisaistruction wint dautddtFd FfG) n atnidt 4 falsitFO) contr ol

Oper a )
Il nstru Functi on
Type
levit Oper at 3Dbit Oper at.
Mn e mo | ] Mn e mo | ] )
Il nstru Condit Il nstrt Condi ti
Contin
S. 7ster SFWR - -
FNC b Oper at
SFWR | ' Pul s ¢
n
SFWRF (Sing - -
P
Oper at
Word device number storing data
S. Applicabl eKndXwnivkelgKn ST, C,D, R, V, Z, K, H|l Bl N-b6t
modi fy
Oper arn Head word device number storing
numbe | D. as the pointer, Bn#hindlatt aties )stor| Bl N-b6t
Applicabl eKnd¥wMcneSE C,D,R,modi fy
Number of s teoproei nptopidmtpsh 2+t 1
n Bl N-b6 t
Appl i debvli ekKeHs

l nstru 1ebit opaBS&EWRpBFWRP

Expl ang . . .
The contSemntes wafi {l1t"e d etva ®erg 1famam™"™ 1" i s added

stor ®&d in

For examphe Dvur3t.eyWhen Dwr=ilt e D. +2

Note that data are stored (overwritten) in ¢
When the contendexoé¢eddie”" moi operation i s exg¢g
and the carry flag M8022 turns ON.

t he nunshbteorr eadf data he spetiehtedobythe pointe
SFWR and SFRD instruction can be used toget

i sted.
Progr X10
Examp b—— RsT DO
X0
I— SFWRP D20 DO K10

E Clear t he,whoeinntXeOr chOange fcroonm edRF otfo D2N) i, moitaramBdtea mt
becomes to 1. After,aglmamgicth@nD20 X@ otilreenmt c®@FR etnot N D

transferred to D2, DO content becomes to 2.
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E The instruction execute Shift Write once , act as nu
l.content of D20DiLs transferred to

2.pamiter DO content becomes to 1.

3.Process below is same, act from right in orders,
Resou N n=10
D20 D9 |D8|D7|D6| D5| D4| D3| D2| D1 DO

A M Poin

DO

32

9.10 SFRD/ Shift Read [FI FO Control]

This instruction nr eéaudss tbantta oflar f i r st
Oper 4 .
Il nstru Functi on
Type
lebit Oper at 32bit Operati
Mn e mo | Mn e mo |
l nstru Condi t Il nstrt Condi ti
Contin
S. 7 9tse SFRD - -
FNC b Oper at
SFRO | ' Pul s ¢
n
5 SFRDF (Sing - -
Oper at

Head word device number storing
S. as the pointer, addydata is stor| Bl Nb6t
Applicabl eKnd¥wMcneSE C,D,R,modi fy

Opera Word device numberotwstt offiimgt dat a
Cumbel D- | | BI N-b6 t
Applicabl eKnd¥wMcneSs C,D,R,V,Z, modi fy

Number of store mdébilts plus " 1"
n Bl N-b6 t

Applicabl eKdevi ces

l nstru lebit opaeBS&ERDOopBSPARDP

Ex plaan _ . i
S.written in turn by SFWR (FNC 3®) iam&t wat

frdém+walre shifted rightward by 1 word. "1" $.s s

When use SFRD gematiinoaowmuBa®©h scan ec)i rwcillel( oepxeer
turns, butS. edoon tneontt cohfange.

When conStiemtO,ofo operand,Dwinldl thmet comarege, toff
ON.

, Data after reading was Sekxdnouned, Thangenbyg r ¢
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SFWR and SFRD instruction can be used toget!|

l i sted.

Progr X0
Examp |— SFRDP Do D21 K10

E When XO0=OFtFWeONcontent of D1,09s~ Dx2r aanrsef esrhriefdt etdo rbO2glht b

sameé)ointeonbDbént decrease 1.

E The instruction execute Shif't Read once act as numbe]
1.Content of D1 is read and transferred to D21.
2.D9 ~m2 | are shifted rightward by 1 register.

3.Content of Pointer DO decrease 1.

D9 |D8 D7/ D6|D5/ D4 D3/ D2|D1f DO D21
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10 Data Operation- FNC 40 to FNC 49

FNC : SupportedesLC s
NO. 4 © e & Function 3G PL| 2N PL| MX2N PI
40 ZRST |[Zone Reset " " "
41 DECO |Decode " " "
4 2 ENCO |[Encode " " "
4 3 SUM Sum of Active Bit " " "
4 4 BON Check Specified o " " "
45 MEAN | Mean " " "
46 ANS Ti mAdnunciator Se " "
47 ANR Annunci ator Reset " "
48 SQR BI'N Square Root " " "
49 FLT BI'N Conversion to " " "
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1001 ZRST/ Zone Reset
This instruction resets devices deoviacteesd atn oan ez othiemeb.et w
Use this instrucdriatni drorf rremttalrd i mnggiompni ng after pause
Oper 4 .
Il nstru Functi on
Type
lebit Oper at 32bit Operati
Mn e mo | Mn e mo |
Il nstru Condi t Il nstrt Condi ti
Contin
5 ste ZRST - -
FNC D1. Operat
ZRST | D2. Pul seé
5 ZRSTF (Sing - -
Oper at
Head bit or word devi
one ti me
D1. ) ) Bl N-b6 t
Applicabl eY dMe8,iTc@ D, R, .
) D1 2.
Oper ar modi fy _
: Specify sa
numb e | Last bit ornuwdred dev )
i devices.
one ti me
D2. ) ) Bl N-b6 t
Applicabl eY dMe8,iTc@ D, R,
modi fy
Instrul 1eit opaZRSTPARSTP
Expl an:i ) .
Same type of dewiseds aftr oamet @ i anree r
Speci fy same t ydeand®®.. dTehve cdeesv ii cel srhiomld edr beef s |
equal to the device number of
I f the deviDcdlé snumbgerot han thhzeodéyi oceendmbl2X
is tese
ZRST instirachawmdl-bdtastyphkiet hbouBRer s cRharm®k2,
However, it is not -bpiots scioblbei retdo S e ek if fy y caa BE2D &
anbB2shoul d be a same type.
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Progr X0
Ex amp ——— ZRST | M300 | M399

m m m m M m

x1
—{|——— ZRST co c127

X10

F—pF—— ZRST 50 5127
X2

- p————{ ZRST | TO T127
X3
- j}—— zRST| DO | D100
X4

—p————— ZRST | C235 | C254

When XQ&®ONi |liary relays M300 ~ M399 are cleared to O
When X1&lONilt6 counters CO0O ~ Cl127 are cleared. (Write
When X1G+th@Nstep points SO ~ S127 are cleared to OFF.
When X2&I0OIN ti mers dllear dd27(Wriete 0, and clear cont act
When X3t=tOd&lté&a i n data registers DO ~ D100 are cleared
When X4&lONbi3t2 counters C235 ~ C254 are cleared. (Writ

Ext enc
i nstrt

1.

RSTan independéenstreséeéi on for device,. RST instructi
devices (T, C, D and R).

For ex®&®@apl! &®#BT TO.

FMOV (FNC 16) instruction is provided to weri(tkemYa &annv
TC, D and R) to clear to O.

For ex&mMPNMe KO DOwrK1t0eO KO )t o DO~D99
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Hi gh Speed Pr

n

This instruction converts numeric data into ON bit.
A bit number which is set to ON by this instruction i
Oper a )
Il nstru Functi on
Type
levit Oper at 3bit Oper at.
Mn e mo | ] Mn e mo | ] )
l nston Condit Il nstrt Condi ti
Contin
S. 7 ste DECO - -
FNC b Oper at
DECQ | ' Pul seé
DECOF (Sing - -
P
Oper at
Data to be decoded or word devi
S. _ _ _ Bl N-b6 t
Applicabl eX,¥MyS € HO,R,V,Z,KHmodi fy
Bit or word device numeswul $tori
Oper ar D. ) ] ) Bl N-b6 t
Applicabl eY,M 8WV,iCcleR, modi fy
numb e : : :
Number of bits of device st8)in
n (No processing is executed in t| Bl NDb6t
Applicabl eKKdevices
Instru 16bit opebD&ECOP DE)COP
Expl ané ) ) )
One bitD#aDmoM4gs set to ON Scxalowaing to the

Whe Db

spec

d0When al Babiet $08f the bit devicefppunns ON. J

s the
Wh e D

ofS.i s

00When al IS.abriet s 0d'f, bO ofD.ttuhren swoON. delv D88 he a
hi oghhder bhheéesomé "0" (turn OFF).

is a wor dOndetyi, Tdre( humeric va'l uen( e¢ohmed arg

is a bitOnGBY)i,cTeh e iIncumeal ue (BxPONO8)edf i
i fied byDis decoded to

maxi mum value) are occupied..

decdded to
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X10
Progr
I—“— DECOP | X0 M100 K3

X2 X1 X0

1
Y
“\\313
7 6 5 4 3
o | o | o o | 1 | o o | o |
M107 M106 MI105 M104 M103 M102 M101 M100

E When X10=OMPEYXYO®ON i nstructioanntderctodeas!| ue eof X0~X2 to M1
E When the value of XO0%X3 iMlORB( I+ D+0)M10tOheé s3 set to 1.
E When the DECO instruction is executed, anduxd®l becom

Progr
Examp ®10

| H DECOP | D10 D20 K3
b15 D10 b0
| o J1lof1lof1]of1]of1]ol1]ofo[2] 1|
a4 2 1
All are 0
A 7 6 5 4 3 2
fFu lolololofo]o Iﬂw olofofo1]o0] u[ u |
b1s D20

E When X10=OFFYON, DECO instruction decodes the conten
unused bits (bl15~b8) in D20 become 0.

E The | ower 3 Dbits of D10 are decoded and 8sthdrrtesdaailn Ot.h

E When the DECO instruction is executed, and X10 becom
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103 ENCO/ Encode
This instruction obtains positions in which bits are
Oper a )
Il nstru Functi on
Type
lebi Oper at 3Dbit Oper at.
Mn e mo | ] Mn e mo | ] )
l nstru Condit Il nstrt Condi ti
Contin
S. 7 ste ENCO - -
FNC b Oper at
ENCO | ' Pul seé
5 ENCOF (Sing - -
Oper at
Data to be encoded orr iwog dd atear i
S. Bl N-b6 t
Applicabl eX YME\BETcEB,R,V,Z,K,Hmodi fy
Word device number storing the
Oper ar D. ) ] ] Bl N-b6 t
Applicabl eTT@B,RiVcZemodi f vy
numb e : : :
Number of bits of device st8)in
n (When "n" is "0", no processing| Bl N-b6t
Applicabl eKdevi ces
Instru 1 6biotp e r aat B NGO, ENCOP
Expl ané ) ]
The'b2 tSiod encoded, and the D.esult value is ¢
This instruction converts data into BIN dat i
. Whe8.is a bit'n®¢Q@N ckei t( (flosi t" obBs@nsO@p h §Sr.cbre e n
t o "n(al.
00The encodi g sr €s0u'l t( GFfF) from t he npoorsdte rs ibgi
When " n"®=i s25"68 "b,i t23 (which is the maxi mum
. When is a wWo(th49g®MNi bet paosointgl o'ned ©sO04)1 fr om
speci fSiaerde ienncbded t o
00The encodi Dg sr €s0u'l t( COFfF) from t he nmoorsdte rs ibgi
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X0
Progr
|—||7 ENCOP MO Do K3

M7 M6 M5 M4 M3 M2 M1 MO
o | oo /| o 1| o | 0o | o
3 2 1 0

b15 DO

0o |[o/jo/o/o|lojojofo|o|o|o|0]0O

All are 0,

2 14
1] 1 |
bo

E When X10=OFBYOMQ-2 )Mt data is decoded adydENCOredsitnucl

(b2~b0) of DO, Al unbseedmkbi O0s (b1l5
E When the ENCO instruction is execu

~b3) in DO
ted, and X10 becom

Progr X0
Ex amp I_H— ENCOP D10 D20 K3

bl5

D10

b0

Lﬂ l1(of1]0l1]0]1

ofofojo]1]

6 5 4 3

D20

o/of o]
2 1 0

o [olojojofofofojofofofo]o
e

01| 1|

Y
Mot effective
bl5
—
All are 0.

E When XO0O=OFFY®N,t st hoef 2data (b0O~b7) i
unused bhli5t~3) in D20 become 0 . (B8~bl5 in D10 are i

E When the ENCO instruction is execu

137

b0

n DAB®2ab@) sofor@20 |

ted, X0 turns OFF,

https://en.coo



https://en.coolmay.com/

®
GOOIma“ Hi gh Speed Pro
104 SUM/ Sum of Active Bits

Calcul ate how many " 1"t h(eOM)atian ootfr u chtei srpsecdrféa eidn devi ¢
Oper a )
Il nstru Functi on
Type
levit Oper at 3Dbit Oper at.
Mn e mo | ] Mn e mo | ] )
l nstru Condit Il nstrt Condi ti
Contin Continu
5 ste SUM 9 ste DSUM |
FNC4 S. Oper at Operati
sum| | D. Pul seé
) Pul se (
SUMP (Sing DSUMF |
D P Oper ati
Oper at
Word device number storing the
o S. Applicabl eKnd@XwikelgKn ST, C, D, R, V, Z, K, H| Bl N1 6b/i3t
er ar
P modi fy
numbe
Word devicernwmmgbdrmestresult dat a ]
D. ) ) Bl N16b/i3t
Applicabl eKnd¥wMcneSsE C,D,R,V,Z, modi fy
l nstru

l1.1ébit opeaeBSbMi 8QJMP
Expl ané
The number of bit&.isn ctohuenmt@N , sDtaantdu stiomed t o

2321t opaeb&8tUUNoDSUMP
The number of Dbit¢Si,Blilshec cOQiNntsada,tDasnd nstor ed

When all biB&of{asSr.e&1QFtFhd nzer ouf hagOMNM8020 t
The number of bits in Dhea®OdN lsmabsjssl.tamreeettion‘

5

X10
Progr |
Examp |—1. SUM Do D2
b1! boO
0 0|{0Of1|0j0O|1|j0O|0O|O|O|O|O|2(O0]O K3
DO D2

E When X10 is ON, Amdreg t oG milt .1 uanfb ed® 0 ,0 f bitsi nwiltzh. a con
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105 BON/ Check Specified Bit Status

This instruction c¢ON)sbtihe numbdre adfataldof a speci fi

Oper & )
Il nstru Functi on
Type
levit Oper at 3Dbit ~ Operat.i
Mn e mo | ] Mn e on | ] )
l nstru Condit Il nstrt Condi ti
Contin Continu
S. 7 ste BON 13 st DBON |
FNC4 b Oper at Oper ati
BON Pul s e
n ) Pul se (
BONP (Sing DBONF |
D P Operati
Oper at

Word device number storing the

S. ApplicebliekdXkKnYXnMKn§ST,C,D,R,V,Z K, Hl Bl N1G6b/i3t
modi fy
Oper arn Bit device number to be driven .
D. ) ) ) Bl N16b/i3t
numb e | Applicabl eY,M 8Di#c dnsodi fy

Bit position to be checked
n [n: O tboi t15 n(sltér uct-biotn )i, n Ot t wc Bi] Bl N1 6b/i3t
Applicabl eDR,&WHi ces

Instruli11ebit opeBONi BONP

Expl ang . . .
The status (ON ori QiFF)owtOputhet di t " n"

2321t opebBONoDBONP
The status (ON or [GE,B)li]ofoutDBrputbitto " n" in
When a constant (K) is s @®Beocfid.i%ld iats it ea u tream

into the BIN format.
Note: DVhemd R are spebifiedstsuhlittiodwnad2de eo f3

effEBEot. ex@dmphe DBON DO hEO RE&E[ R1, RO ]

Progr
Examp %0 ON/QFF
|——— BON DO MO K15 DO—~MO0=b15
b15 _ _ b0
[0 JoJo[1]olofo]ofolo]efolof1]0o] 0 |=—> Mo=0FF
DO
b15 b0
[ 1 [olo[1]olof1]olofofo]o]o[1]0] 0 |[—> mo=-ON
DO
E When X0=ON!Dhit bheDD5is "1", MO = ON; i f it is "0", MO

E When X0 =OFF, MPpreviblskseptehe
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106 MEAN/ Me an
This instruction obtains the mean value of data.
Oper 4 )
|l nstru Functi on
Type
lebit Oper at 32bit Operati
Mn e mo | ) Mn e mo 1 ] ]
Il nstru Condit Il nstrt Condi ti
Contisn Continu
S. 7 Ste MEAN 13 st DMEAN |
FNC4 b Oper at Oper ati
MEAN | ' Pul s g
n ) Pul se (
MEANF (Sing DME AN _
D P Operati
Oper at
Head word device number storing ,
S. , _ Bl N16b/i3t
Applicabl eKnd®m KndKngSILC,D,Rmodi fy
Word device number storin t he
Operarn p, , 9 Bl N16b/iat
numb e Applicabl eKnd¥wMcneSs C,D,R,V,Z, modi fy
Number of datasesn»onldh@®4 averaged
n Bl N216b/i3t
Applicabl eD,R,&WHi ces
Instrul i 1eit opaMEANOMERNP
Expladn
The mean valbuiet odfa$"ans'f sloé@r.ed t o
232it opaebDMEABNNDMBANP
The mean valbuiet odfaft"an,”s rid@m st ¢ De,d1lf o
, The sum is obtained as algebraic sum, and di
The remainder is ignored.
Progr X 1
Examp I H ME A Il DO
(DO+D1+D2)/3Y D10
(K100+K113+K125)/3Y D10=K112. .remai nde
E When X1O0#sh@Ndata of DO, D1 and D2 ar e tsournende dt,o dbO1v0i.d e d
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107 ANS/ Ti med Aonrn uShecti at
This instruction sets a state relay as an annunciato
Oper 4 )
|l nstru Functi on
Type
lebit Oper at 32bit Operati
Mn e mo | ) Mn e mo 1 ) ]
Il nstru Condit Il nstrt Condi ti
S.
FNC4 Contin
7 ste ANS
ANS Oper at
- D.
P
Ti mer number for evaluation tim
S. . . . _ Bl N-b6 t
Applicabl eT [dkelvl %osdi f vy
Oper ar Evaluation time data [m = 1 to
m , , Bl N-b6t
numb e Applicabl eD,R,&WHi ces
Annunciator device to be set
D. , . , Bl N-b6t
Applicabl eS[dXGE Mo di f vy
Instruli11eit opeAdBi on
Expl ana ) ) )
When the command input remains ON for equi Vi
ms, tSijpPés set.
When the command input remains ON for | ess t
turns OFF, the
current val ue vafu attSiiesnt i ensdeit sf amalte s et .
Besides, When the command input turns OFF,
2. Rel ated :devices
Devi ( Na me Description
Enabl e
M8 0 4 _ When M8049 is set to ON, M8048
annunci at
_ When M8049 is ON and one of the
M8 04 |Annunocri att|
ON, M8048 turns ON.
Smal |l est
rel ay Among S900 to S999, the small es
D804 ) :
number instatus is stored.
status
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X3
Progr ¢
ex a mg(lle f——— Ans T10 K50 $999
E When X3=ON exceeds 5 seconds, the alarm point S999=0
ON. (But T10 willl be reset to OFF, the current value
Progr
ex a mp(2 x
MB000
0} {M3049 )
M5 X000
3| HF [ANS  TO K10 s900 |
X001 X002
12—t {F [ANS  T1 K20 5901 i
M3 %004
21— | +F [ANS T2 K100 ss02 |
ME048
30— | {YoDe )
X007
32— | [ANRP ]
MB000
M| MOV D849 D8 I
40 [END ]
E When M8O04M8O0XMNS D8049 monitoring becomes valid
E When M5xONees Jl1asmedoX@® does not turn ON within 1 seco
E X1 and X2 do not turn ON within 2 seconds, then S901
E In devices with an 1i0ntsem3oca®Nsod x d esdss th®k seconds. Whe
during 1 cwdlce,oft hteme S®P& 2 =0ON.
When one among S900 to S999 turns ON, M8048 turns ON
Use the eset butaonhi Xateod suaneofEatheti me X7 turns
number i resandi hheegesetesequence starts with the
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1008 ANR/ Annunci ator Reset
This instruction resets an asitnatcusatwirt f SODE® < malSI9O DY)
Oper 4 )
|l nstru Functi on
Type
lebit Oper at 32bit Operati
Mn e mo | ) Mn e mo 1 ] ]
Il nstru Condit Il nstrt Condi ti
Contin
1 ste ANR
FNC4 Oper at
L1 nul I
ANR Pul s e
ANRP (Sing
P
Oper at
Instrujj1eit opaAdNR| ANRP
Expl anig .
When the command input turns ON, a state rel
status is reset.
I f two or mor e stthaet es traetlea yrse laa,’ye WON,h t he s ma
When the command inputsiateeteltay ONi algai he
amomsg ate relays working as annunciator (S90C¢C
3.Rel ated :devices
Devi Name Description
Enabl e
M8 0 4 , When M8049 is set to ON, M8048
annunci at
, When M8049 is ON and one of the
M80O4|Annunci at
ON, M8048 turns ON.
Smal |l est
rel a AmonsSg9 00 to S999, the small est
D804 Y ) .
number instatus is stored.
status
x Program exampl eFNCed@&)y. to ANS
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109 SQR/ BI' N Square Root
This instruction obtains the square root.
The ESQR (FNC127) instructifoéowaobingi popinheopguat eéomnoo
Oper & .
|l nstru Functi on
Type
lebit Oper at 32bit Operati
Mn e mo | ; Mn e mo | o
Il nstru Condit l nstrt Condi ti
Contin Continu
5stefr SQR 9 ste DSQR |
FNC4 S. Oper at Operati
SQR| | D. Pul s e
) Pul se (
SQRP (Sing DSQRF _
D P Operati
Oper at
Word deviceimgmibat aswhiomse squar )
S. ) ) ) Bl N216b/i3t
Oper an Applicabl eD R &WHinoedi fy
numbe Data register number storing th )
D. _ o Bl N216b/i3t
Applicabl eDd,eodc¢ éy
Instrulii11eit opaeB®Ri SR
Expl anig .
The square root oSfi ¢ healdcaulaatsead,r eadnd nst or ed
232bit opeb8QRoDS)OQRP
The square root dfS.t$hlidsdaeahbhcsestaredDi,®dd st or
Operation result
1) The obtained squabecroacskt ithheadecnmagepoint
When the calculated value is ignored, M8 0 2
2y When the calcul ated varlouefliasg)t rtuuer n"sO "QN.M8 0 2
Progr %10
Examp 1—“— SQR Do p12
E When X10$f@Nsquare root of D10 is stored to D12.
suchD@AslTeheqypoYD1lnhamely D12=4.
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1010 FLT/ BI' N Conversion to Floating Point
This instruction converts a binary integer into a bi
Oper g .
|l nstru Functi on
Type
lebit Oper at 32bit Operati
Mn e mo | ] Mn e mo 1 ] ]
Il nstru Cmmdit Il nstrt Condi ti
Contin Continu
5steyg FLT 9ste| DFLT |
FNC4 S. Oper at Operati
FLT| | D. Pul s g
) Pul se (
FLTP (Sing DFLTEF _
D P Operati
Oper at
Data regi st enrg nbuinmbaerry sitnotreiger ]
S. , o Bl N16b/i3t
Oper arn Applicabl eDd,eodc éy
numbe b Data register number storing bi[Real n
' Applicabl eD,R,eoidc éy ( Bl N)
Instruli11eit opaFaTj BOTP
Expl anig ) ) ) , )
The binary i 8tiesgerondatrd edf i nto binary fl oat
[ D.,BP1]
232it opebD&ELTODFLTP
The binary i[n&.gbglels dabhmeofed into binary fl o
tpoD.,B1]
., The value of a K or H specified in each ins
i s automaticall yryohiveatiemng i meiontbi hrae al num
such a constant using by FLT instruction
Progr
i FLT Do D12
E When X10=ON, DO (internal BIN integer) is converted
D12.
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11 High Speed Processing i FNC 50 to FNC 59

Hi gh

Speed

FNC ) Supported PLC s
Mn e mo n Function
NO. 3G PL| 2N PL| MX2N P|
50 REF Rerfe s h " " "
51 REFF |[Refresh and fi "
52 MT R I nput Matri x "
53 HSCS |High speed col "
54 KSCR |Hi ggtpeed count "
Hi h speed o
55 HSZ g P "
compar e
56 SPD Speed Detectigdg " " "
57 PLSY |[Pulse Y Output " " "
58 P WM Pul se Width Mg " " "
Accel eration/d
59 PLSR n n n
setup
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11.1 REF/ Refresh
This instruction i mmediately outputs the | atest input
mi ddl e @fhcae apuwyr am.
Oper & .
Il nstru Functi on
Type
lebit Oper at 32bit Operati
Mn e mo | ; Mn e mo | o
I nstru Condit I nstrt Condi ti
Contin
5 ste RE
FNC5 D. Oper at
REF | | Pul s e
. REFP (Sing
Oper at
Head bit device (X ,Y) number t
Applicabl eX,Mevices
5 X000, X010, X020. ... .Up to t he fb't
. i
significant digit number is "0")
YOO0OO, YO10, YO2e . f.i .nlap toawt put n
si gcnainfti di git number is "0")
Oper an i i
Number of bit devices to be ref
numbe . :
(FX3U/ FX3UC: multiple of 8 in t
FX3G: mul tiple of 8 in the rang
n Applicabl eK,dHevices Bl Nb6t
FX3ULFXB&C(H8) , K16 (H10).a.mkKel
of 8)
FX3:&8 (H8) , K16 (H10)...K256 (
Instruji11eit opaREFj BEFP
Expl ang ] ) . ]
n" points are refr eosuhtepdu tf rdoenv itchee .s p(e'cni"f imeuds t
., DOperand number, must specify X0, X10, YO,
nia multipkK8 ¢H88 |,i K&é6 (Hhy) ot hkE256uMmdr0o@) M
Progr
Exampl %10
j—— REF X0 K16
E When X1XH0GK7, X10~X17 The status of these 16 input
Pogr a
Exampl %10
p—— REF Y0 K24
E When X1096N7,Y10~Y17,Y20~Y27 The status ofmmekdéese¢ el 4.

147
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11.2 REFF/ Ref r esh

and Filter Adj

Hi gh Speed Pro

ust

The digital input filter ctainmeé eofc htameg eidn pisti 1 gXa@ 0 st a nx%a
Using this instruction, t'keansth®t uefofesihrpgutage XplrOoGymtaomt X
tdh specified input filter ti me, and then transferred t
Oper 4 }
Il nstru Functi on
Type
lebit Oper at 32bit Operati
Mn e mo | ) Mn e mo 1 ] ]
Il nstru Condit Il nstrt Condi ti
Contin
3 ste REFF
FNC5 Op eroat
- n
REFF Pul s e
REFFF (Sing
P
Oper at
Oper ar Digital i npKtK6fOi(KHREC) Itdmse] [ KO
n Bl N-bb t
numbe Applicabl eD, R &WHi ces
I'nstru 16bit opeREEFPREFFP

Expl anig

16 inputs from X000 to X017*1 indtilge tiaha g e pn
ms ] .

The value of héwregdsnpadcdriditreg ,t @ the design
When the inputl tmsrrnde®Mrenthe instruction i
ON.

When t hte tiunrpnusl 10FnFs ""nbef ore the instrumemamy
to OFF.

When the command input is ON, the REFF inst.|
When the command input is OFF, the RBRPpRti st
to X017*1 uses the setthvealvuad uoef ubs8e0d2 Od u(rw hnigc

Progr
Ex amp

E

Wh e n
respo
of D8
Wh e n
The r
X20=0
The r

PLC powe rWhedF FFYIOIN power i s turn
nse ti meeroni nales iXPuX1l7 is dete
020 (default 10ms).

X2,RECGN it ruction i s executed,
esponse time was changed to 5 n
FREFF K20 instruction is execulil
edporesaevas changed to 20 ms, anc

148
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— | REFF K5
X0 o T
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20
4 REFF K20
X1
) 2 d
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113 MTR/ I nput Matri X
Thi s dtnisamr ureads m@adirmix "indigwttt* acsut8put (transistor) in
Oper 4 )
Il nstru Functi on
Type
lebit Oper at 32bit ~Oper at
Mn e mo | ) Mne moni ]
S. Il nstru Condit Il nstrt Condnt
FNC5 D1. Contin
9 ste MTR
MTR D2. Oper at
] n
l nput device (X) number of matri x
s X0, X10, X20éfinal input device numi bt
. [
significant digit of device numbe
Appl i cavbilceXsde
Head dewiucmebe(rY)of matri x signal ou
D1 YO, Y10, Y20éfinal output device nu bt
: [
Operar significant digit of device numbe
numb e Applicabl ey devices
Head bit device (Y, MtordeS) i mamb ef
D2 Yo, Y10, Yy20é, MO, M10, M20é, SO0, 10, S20¢ b
. 1t
all owed in the | east significant
Applicabl eY,M8vices
Number of columnsKK8a8/ kA& ) i x input
n Bl Nb6
Applicabl eKdevices
Instru 16bit opeMaRi on
Expl ansa . . . .
An input sighal' ebl &8@8mpei hsstontrolled in te
and Dilt'ransi stor outputs . nEaahdcoboheD@nouspueat
. For each output, the 1/ O processing i s exeg
under consideration of the input filter res
., 8 input popocunpsedrfrom the inpuitB.device numbé
'n" output points are occupied frhin Whenosp
t he oubDdp.utmaikre sure that ‘n" obultdpets mwmb ernvser
speci fdi2e d
Use the transistor output format.
b ME000
rogr |
Examp I—!. MTR X40 Y40 M10 K2
E When PLCTHR&NMTR instruction starts to be executed, a
Il ines is read sequentially and M2tOo-rM2d7 .i n t he interna
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114 HSCS/ High Speed Counter Set

This instruction compaaebBighvapaedcoanhedr with a spec
external output (Y) if the two values are equivalent e
Oper & )
Il nstru Functi on
Type
lebit Oper at 32bit Operati
Mn e mo | ; Mn e mo | o
I nstru Condit | nsact Condi ti
S1.
FNC5 Continu
S2. 13 st DHSCES |
HSCS Operati
- D.
D

Data to be compared with t-hpeed
S1. counter or word device number. Bl NB2t
Applicabl eKndXm Kndn SI,LC,D,R,Z K, H mo d

Device number of a] @AKRE255gdeed c
S2. Bl NB2t

Applicabl eChedi fce s

Bit device number to be set t o

Oper an

numbe

equi valent to each other

Applicabl eyMebDEckeFX3U ,PUppant g

6poi:n@BO0~1060]

Instru 32bit opebDBABO6N

Exlpanat . . .
When the current value o0fC2&b5hi php E&hbeead dreawnr

compari s¢n SUSHUgCompari son Value K200F4$99¥R000

without regardcyol ¢ he operation

Thi striuncsti on i s executed after the counting
Progr ?D'D
| C255 K2,147,482 647
X3
|— DHSCS K100 C255 Y10

E When X3=ON, DHSCS i nshter weautrireem te xvead wtee of t he high spe
"99" to "100""GaOO0Ofr¥M1IO10%"seb .to ON (output refresh
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Progr
Examp

El

M&Qoo
4? @ K2,147,482,647

DHSCS K100 C255 1010

5 FEND
1010 ﬂE'DOO
g =

IRET

END

E High speedondbynB&r seri erse fPa3rC 1fdaiBpor t
DOperand number range of the DHSCS jirrsitWuen i bime caou @

reaches the count, an interrupt occurs and the inter
E When the current value of C255 changes from 99Y100 a
pointerexXeclWdt & ot he interrupt service subroutine.

115 HSCR/ High Speed Counter Reset

This instruction compares the vwiltuke « oumd ®idf ibegd av ali gen
i mmedi ately resets an external out put (Y) when both va
Oper & .
l nstru Functi on
Type
l1ébit Oper at 3bit Operati
Mn e mo | Mne mot
l nstru Condi t | nstira Condi ti
S1.
FNC5 Conti nu
S2. 13 DHSCF |
HSCR Operati
- D.
D

Data to be compared with the cu
S1. or word device number storing th| BI NB2t
Applicabl eKnd® u KndKn SI,LC,D,R,Z K, H,mod

Devinwenber of a high Egeés#]count
S2. Bl N-B2t

Oper anrn ) .
Applicabl eChdedi fce s

numbe

Bit device number to be reset (

equi val ent each other.

D. bt
Applicabl eY MeyD&Eed [ FX3U ,Cupplore]

counterbasspgeé&a@).fi ed
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I'nstru 32it opebDHSORN
Expl ang ) ) )
When the current value o0fC2&b5hi ghp &Xbead dredwnr i
comparviasl juneS 1S H.1]f,or exampl e, wh eKn2 0tOh ec hcaunrgreesn tf r
from 201Y200), the bit device is reset (set t
I n this instruction, the comparison processi
hi gpeed counter.
8 i nput pouipnitesd afrreonoctche i nput &evice number
'n" output points are occupied frbIn the out
When specifyim®.tmekeuspuée ithat "n" obult.put
., Use the transistor output format.
S
Progr
Examp M8 0 O (
|
X3
}—“— DHS (¢ K100
E When X3BH3NCiSnstructibmeexecueéret value of the high spe
"99" to "100" or from "101" to "100",YO0O1l0 is set to
116 HSZ/ Hi gh Speed Counter Zone Compare

Thi®wstruction compares tsihpe edurcroamtt evalwid hoft wo hiagdhies
comparison result to three bit devices (refresh).
Oper & :
Il nstru Functi on
Type
lebit Oper at 32bit Operati
Mn e mo | i Mn e mo 1 i )
S1. | nstru Condit l nstrt Condi ti
FNC5 S2. Continu
17 st DHSZ _
HSZ S. Operati
| D.
D
Data to be compared with the cu
or word devi ce numbceormpsatrcerdi odhep
S1. P & Bl N-B2t
1)
Oper ar Applicabl eKndwu KndkngsSlLbC, DR, Z K H mod
numbe Data to be compared with the cu
or word device number storing da
S2. Bl N-B2t
2)
Apbicabl e:kme) n¥endKngSlLC, DR, ZKHmMmodi
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Device number of a hiKR5%5gdeed c
S. Bl NB2t

Applicabl eChdedi fce s

Head bi't device number t o whioch

D. based on upper and | ower compari| pi;

Applicabl eY,M 8Di*c &g FXGpp,onotd]j f y

l nstru

Expl anig

compari son points Slkampacompar SR)0.m eB/radd eude @n t h
resul t, "small er than t he tlhewero mpamg aroins @ nwd |
upper compa'r,iccmen abdd.nypel i set to ON regardl es

speed counter.

32bi peo attDHB)Z

The current value of aK OwRi5¢ph ssppeeecd fcioeudn tienr i(s

I n this instruction, the comparison processi

conmpri son Svldlcwenphri sof2val ue 2

DHSZnstruction outputs the comparison resul

current val ue of c23 is 0, YO10 will remai n

Progr ¢
Ex_ra‘mpl

E I'f the

ME000

_l I C246 K2,147,482,647

X3
—4 }———{ DHSZ | K1500 | K2000 | C246 YO

Y0
— | C246 Cur r ekl 500 =uGEN

¥1
— — K1500246 Cur r@HK2t0 D\W:

Y2 Y1=0N
1 C246 Current ~vyal=uGN
designated device i ®&~¥W2, it wildl aut omaticall

E When the DHSZ instructi ons piese de xceocuuntteedr, Gahdebn htahse ah icgoht

upper

and | ower l' imits YO~Y2 is On.
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This instruction counts the input pulse for a specif
Oper 4 )
|l nstru Functi on
Type
lebit Oper at 32bit Operati
Mn e mo | Mn e mo 1
Il nstru Condit Il nstrt Condi ti
S1.
FNC5 Contin Continu
S2. 7 ste SPD 13 st DSPD _
SPD b Oper at Oper ati
D
Device number of pulse input (X )
S1. ) ) ) bit
Applicabl eXOdelode $§ y
Ti me data (ms) or word device n
Oper an ) ) )
b S2. Applicabl eKdXwnik e®Kn ST, C, D, R, V, Z, K, H| Bl N1 6b/i3t
numbe
modi fy
Head wor cudnbwircestoring the puls )
D. ) ) . Bl N216b/i3t
Applicabl eTT@B,RiVcZemodi fy
Il nstru

Expl anig

l1.1ebit opeS&Pi on

The i np&stli. putesent eSR lonnhsy. fTonre measured,valhee

value i sDstbaed ime remai nDndgitsi) me i

By repeating this operbDawiiloln,sttdhree mefaehiip celds s

proportionalspeetthe rotation

232it opaeb&PPDon

The inp&stli putesent qdS29g8l1ly*me®r The measur ed Dv,a
D.,] the present [vnlBu3e+r2]andt ohedriemai ni Dg;5t i m

D. H4njs) .

By repeatingotnhi ¢ hepenreasured val ue

proportional to the rotation speed).

S stor ed

[ +1, ]

An input device X000 to X007 specified as

-Hi gheesdp counter

-l nput interrupt

-Pulsa&t ch

-DSZR instruction

-DVI'T instruction

-ZRN instruction ,Only one instructi
Occupied devices

1)1ebit op8davioeps are occupied D.orom
2)32bit opédatviors are occupied Dorom

on can

a device

a devi ce

The value of thk.imepasopedtvahaé to the spe

c

b

e
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60(D.)
N="" ¢ x10% (r/min)
N:Rotating speed.
nThe number of pul ses produced by .one rotatio
t:tThe det e cstpieocnif fdiri émi?2 .
X3
Progr ¢
Examp| I—”— SPD X1 K10
E WhenX3adN calcul aspeetth@uhisghi nput by X1. After 1000t
automatically, and the result is stored in DO.
E 1000ms tbmeng,the content of D1 is clearadcept®,tanrd

agai n.
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118 PLSY/ Pul se Y Outoput
This instruction generates a pulse signal
Oper 4 )
Il nstru Functi on
Type
lebit Oper at 32bit Operati
Mn e mo | ) Mn e mo 1 ] ]
Il nstru Condit Il nstrt Condi ti
S1.
FNC5 Contin Continu
S2. 7 esps PLSY 13 st DPL S)H _
PLSY b Oper at Oper ati
D
Out put pul se frequency
S1. Applicabl eKdXwnivKkrelgKn ST, C,D, R, V, Z, K, H| BIl N1G6b/i3t
modi fy
Number of output pul ses
Operarn so | Applblcea deKn@ersYKnMKnST, C D, R V,Z K H|l BI N16b/is3t
numbe m0d|fy
Device number (Y) from which pu
D. Appl i cabl eY[dtervaincseisst o,F XBu3 Os~el Foxu2tf b i t
YO, Y1,Y6, Y7, Ymddqiofpt i onal )]
I nstruj{l.l6it opérLaS)Yi on
Expl aing

A pulse traidlicf ofurtepque n,ftriroen ¢ haebtoiuttyput Y

Command

input

—— FNCET
232it ope@rPatSiYon
A pul se
S1., [, S1.Sideci fy
S2.,[.,8S22:.%peci fy t he
2,147,483,647(PLS)

D:Speci fy

the output

train|[ &t #Slhiles foruetgpuuetn chyyS 2 #sBR.flgoant hep
fr eMgluleonveayb [(eHz)e&R2DAgoOahHER)

generatedl pbawak! eg us:eltki

(Y)

@ Pulse guantity .
L L L

@ Frequency

numbeAl Ifowarb | weh i scéhtC

YO~Y2NYO~Y3,VY10
Ot her specpahesbftpkemse refer to
., 2N series

YO Y1 Y 6 Y7 Y10
Send end flal M8029 M8029¢ M8029¢ M8029 M8O0 24
Positio@2pultse D814 D814] D815 D815] D815
D814] D814] D815] D815] D815
acder aeeel etriamee|] D814 D814§ D814 D814 D814
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Pul se dtop bl M814% M814¢ M815% M815¢ M815
Pul se output b| M8147 M814§ M8157 M815§ M816]

3G series

Pul se p

YO Y1 Y 2 Y 3 Y 4 Y5 Y 6 Y7
FunctN on
Descri
Send enqM802 M8029¢ M802¢ M802¢M802M802M802M80 2
Pul se |M8304 M835( M836( M837(M815M815M815M815
operati

monitor
Positi|D834 D835 D836 D837(D814D814D814D816
pul(®2bi| D834 D835] D836] D837]D814D814D814D81E§
ac¢erht|{D834 pg3s5g Ds3ecsl Ds378 D814D814D848 D814
decel er| D834
ti me
Pul se stfM834 M8359¢ M8369¢ M837¢M845 M845M845M845
Maxi munbD834 D835] D836] D837(D814D814D814D8114
speed |D834 D8354 D8364 D8374D814D814D814D814

D835y D836¢ D837

Progr X 0
Examp
I—H— PLSYK1000 K

E If XOQgemMerate 1KHz frequencti(Philssesemi tthooukO ,anpull s ars ta
I i mi toauttipount. f rom YO.
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119 PWM/ Pul se Wi dth Modul ati on

This instrupcutlisoens owittphutas speci fied period and ON dur e
Oper 4 )
Il nstru Functi on
Type
lebit Oper at 32bit Operati
~ Mnemo ) Mn e mo 1 ] ]
Il nsttriu Condit Il nstrt Condi ti
S1.
FNC5 Contin
S2. 7 ste PWM 00 faJs)
P WM b Oper aft

Output pulse width (ms)
S1. Applicabl eKdXwni€kelKn ST, C,D, R, V, Z, K, H| Bl N-b6 t

modi fy

Period (ms)
Operan s | Applicabl eKmXwnikmMKn ST, C, D, R, V,Z K, H| Bl N-b6 t
numbe modi fy

Device number (Y) from which pu
D. Applicabl eY[dlervaincseisst ofF Xpu@ GGeY®Xi2d| -bit

YO~Y3, Y10 (,ewtdiidryal )]

I nstru|l.16it opéerWl i on
Expl ang Pul ses whose ONI1pns!| e ewioditt lpuiSfin® peri ods of

SHet
@ T I JL

W

Specify the p%8l Ad | wiwdaitbH e" tsOe-t3t2ZAi7n6g7 msa n g e :
Speci fy t"hWe 'Sp2e.mi bdwabl e sle-t3t2i7m6g7 nrsang e :
Specify the output @UUYsesumber tDr dbm whitphtpi

Pleasepwmlos @ SUbpme 8 20.d

Progr X0
Examp I_Hi P WM K1900 K
t=1000ms
[«
OQut put
|[e—
T=2000ms

E I f XOQ0¥IONoutput above pu¥YiseoutWhuetn aXi0ss)OFcFhange t o OFF.
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Examps of scmoroctuhiitnsg:

R >> P
t =qREKOF) = 470ms >>TO
The timeUscobnshantilter is extremely | arge ,compared
Le £ TO
The fluctuggtiontwael a@erage outputeTztrrent e i s appro
5100 w T T ® 1
| ov | 24v (1k0)
rFa 'I!ﬂi:!.rﬁﬂii SV P + 10V
[11k0 . 2208 E e ¥ 0
12VE 5 c v)
I 470uF

4ddd | =

—k:omlmnnhnmlmnﬂmnsl—

Extr §

Descri

1Fo€ool may, PPRVAM pul se wi dth wusage pls refer to bel ow:
Conventional P WM
1)Only Support 2channetsa¥B8j ¥16op] Mldseuspléect

2There is no | imit to the punhislel iwsiedctohn dasnd( npsu)l se peri
Speci al custddmmagedn@MWMgut

Theoll owing parameters are required for model sele
1) the controller type and the output voltage of the
2) the output frequency of the required PWM;

e
3) pulse width range;
4) to customizés)ol mvelodetmalll i eeebfd [default is mi
5) the digital range corresponding to the controll er
6) Confirm the numbers of customized PWM,hatp ¢os 8o R§

Program, refer to analog output.
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1)

2)

Mz000
47— | (MEOE0
%000
50— | [Mov Dzoo pEoso0
[mow pzoo D&E0E1 1
(Mo Dzoo pgosz
[Mow Dzoo pE0ss
x0oo Ma011 Mo
1 | | 14} Lt [INC pzoo 1
<= Dzoo K500 ] (Mo KGO0 Dzoo 1
[EST Mo 1
o= pzoo K2500 ] [SET ] 1
Mo
| | [DEC Dzoo !
M8080O , the start colhA3acautopfutt hfeu nacntailoong. DWMOe n -DA3i s an

be output.
M8084 is the start colA7acdutfput tfhuen ctamitaol no.g WVDBHEedn t HDA 7iadn

can be output.

2Fo€ool may PLC, PWM pul se width usage in 3G series pls

t h
pr

Conventional P WM
l)Support 8c¥anhfeleav@aseli scoy; MT output
2There is no | imit to theéopgunisiael iwsiedctohn dasn d( npsu)l se per.i
Speci al cust daszeAdnaFHVoMy out put

The foll owing parameters are required for model s e
1) the output voltage of the required PWM;
2) the output frequency of the required PWM;
3) Confirm the numbMyrsummft ¢ us t PWM.z e(dd epAe n d i ntgo noenr anmaak
4) Whether the customized PWM coexists with other an
e analog output terminals DAO~DA3 areuatgmo®WM aMmfd 3
oducts, Opuypwhehreheency is 21KHz,it can be used wi
Speci al custo®uzepdtPWMequency setting
When speci al customi ze PWM, dondt need t o uwes e ptelhcd aR WN
d then turneon the hardwar

The speci al regi sters used for each analog, check be
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DAO DAl DA2 DA3 DA4 DA5 DAG6 DA7
address

Duty cycle setting | D8050 | D8051 | D8052 | D8053 | D8054 | D8055 | D8056 | D8057
PWM division
factor setting

D80D®B0O507~32760

D82®OB278840~16800000 (32 bits)

D8268 | D8268 | D8268 | D8268 | D8278 | D8278 | D8278 | D8278

D8ODOB0O57D8268 and D8278

When D8268 and D8278are powered on, the default samti
assignment i suskeqggired when

PWM out put frequency setting, For exampl e:

Main frequency 84MHz, namely 84000000

When D8268=4000, PWM output frequency=84MHz-AB000=21l
duty cycle 0~100 %.

When D8268=8000puf@WMency=84MHz/ 8000=10. 5KHz -8000800,5 00 uat
duty cycle 0~100 %.

I f D8268=16800000, then PWM minimum output frequency

| f D8268=840, the PWM maximum output frequency=84MHz

That i s, htehefeallreaqwuer the | arger the adjustable range;
adjustahl e range

l
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1110 PLSR/ Accel eration/ Deceleration Setup

This pulse output instruction has the acceleration/d
Oper 4 )
|l nstru Functi on
Type
lebit Oper at 32bit Operati
Mn e mo | ) Mn e mor ] |
S1. | nstru Condit Il nstrt Condi ti
FNC5 S2. Contin Conti ny(
9 ste PLSR 17 st DPLSF
PLSR S3. Oper at Operat
| D.
D
Maxi memufemc Hz
S1. _ . Y (_ ) Bl N16b/ia3t
Applicabl eKnd¥nrvKodsn SI,C,D,R,V,Z, K,H,mo d
Tot al number of output pul ses (FH ]
S2. , _ Bl N16b/i3t
Applicabl eKnd¥nrvKodsn SI,C,D,R,V,Z, K,H,mo d
Operar Accel erationi/decEeme)y ati on t ,
numb e S3. , _ Bl N16b/i3t
Applicabl eKnd¥nrvKodsn SI,C,D,R,V,Z,K,H,mo d

Device number (Y) from which pu

D. Applicabl e YHEvamrmeisst or, 3pGuMs~eY7dDN -bi t

YO, Y1, Y6,Y7,Ymo@dOpyional )]

Instruj{l.l6it opérLaS)R on
Expl ang Pul ses are out put by otmh eo ust ppesRiwfi itYend arciwcralh eemr at i

the maxi mumSiacwaru etn®8g(.msi)me

Pulse frequency
(Hz) Maximum frequency @

| |
| |
| |
| Total number of |
Command | output pulses |
I l
| 1
| !
i i

input @ (PLS)
— R | G0 | & | & | @
[

Maximum Total Acceleration/ Output |

frequency number deceleration number _ ==y
(Hz) - of output m‘:} %“S% G Acceleration/ Acceleration/
e deceleration time deceleration time

(PLS)
2.32bi peo a(biPAHR
Pul ses are outputbh)f mgmtthlee speficPpaf 521 Rbmieé e r
decel eration to t h[eSn&uWifrpum tfhr8e3g 8-atephsy) .

S1.,[.Sn:Maxi mum fr egddmowa(bHz)gee&200g00anaHz)
S2.,[,S82+[ot al number of o uAlpluctwa lplu & s esse(tIPHi
2,147,483,647(PLS)

S3.,[.S®3+1Accel eration/deceglAlrlacwamnl e t i snet(Imk

2,147,483,647(PLS)
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D:Pul se out,putowabhred s@&Y0 nJZ NYO~Y 3, Y10

2N series

YO Y1 Y 6 Y7 Y10

Send end f|{M802 M802 M802 M802 M802
Positio@2pult| D814 D814 D815 D815 D815
D814 D814 D815 D815 D815
acderbheeel er| D814 D814 D814 D814 D814

ti me
Pulsteop bi|{M814M814 M815 M815 M815
Pul se output|[M814M814 M815 M815 M816

3G series

Pul se p

YO Y1 Y 2 Y 3 Y 4 Y5 Y 6 Y7
Funct k\on
Descr i pt
Send end M802 M802 M802 M802 M802 M802 M802 M802
Pul se op|M834M835 M836 M837 M815 M815 M815 M815
moniitrg
Positi (D834 D835 D836 D837 D814 D814 D814 D816
pul(32bi 1D834 D835 D836 D837 D814 D814 D814 D816

D834 D835 D836 D837, D814 D814 D814 D814
acder At D8 3 4

de c el etriam
D835 D836/ D837

Pul se st|M834 M835 M836 M837 M845 M845 M845 M845
Maxi mun D834 D835 D836 D837 D814 D814 D814 D814
speed D834 D835 D836/ D837 D814 D814 D814 D814

X0
Progr |— PLSR K1000 D10 k3000 Y0
Examp

E If X0=ON, itnlse¢ rRIcSRon executes the maxi mum f r e qtuoetnacly

number of pulses output by all pulses D10 and the ac
outputs pulses from YO. Starmteqtuencwt puwtcrepulsess begvedr
ti me of each freduaehc@,pO0Dse.is fix

E The output is interrupted when X0 turns OFF, and the
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12 Handy Instruction i FNC 60 to FNC 69
FNC ) Supported PLC s
NO. Al & e T Function 3G PL| 2N PL MX2N PI
60 I ST I nitial St ate "
61 SER Search a Dat a " "
6 2 ABSD |Absolute drum "
6 3 | NCD |l ncrement al dr "
64 TTMR [Teaching Ti mer "
65 STMR [Speci al Ti mer "
6 6 ALT Al ternate Stat " " "
67 RAMP [Ramp Variabl e " " "
6 8 ROTC |RotaryCdablt el "
69 SORT |SORT Tabul ated "
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1211 ST/ I ni ti al Stat e
This instruction automatically contriod sa tshteep nliaddédr
Oper 4 )
Il nstru Functi on
Type
lebit Oper at 32bit ~Oper at
Mn e mo | ) Mne moni ]
Il nstru Condit Il nstrt Condi t
S.
FNC Contin
D1. 7 ste I ST 00 00
| ST Oper at
- D2.
Head bit device number of the sel g
S. bit
Applicabl eX,\YdDi*c ¢gnsodi fy
Smal |l est state relay muwmhbaers adfn
mo dB JwD 2]. .
Opran D1. bit
numbe Applicabl eS[dH®SOBE1 0084 09mddi fy
Largest state rel ay number of pr
D2 mo d@ TwD 2]. bit
Apbicabl e :SUeSKIBOB10K0WB8409mBddi fy
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I nstru|l.16it op@rSaiti on
Expl anig Specify the head inputS.in the operation mod:¢
Selector switches in the operation mode occ
swi tccht ifounns shown in the tabl é bdédleonw are assig
When X020 is assigned as shown below, it s
so tthhaety do not turn ON at the same ti me.
t is not necessary to wamrotunheseuwdseasdviftaheasn
becausartheyxcupied by ST instruction.
source Device number lexample] SWItch runction
X020 Individual operation
SO+ X021 Retum to zero point
(5 )+2 X022 Stepping
+3 X023 Cycle operation
+4 X024 Continuous operation
+5 X025 Zero refurn start
+6 X026 Automatic start
+7 X027 Stop

. While the command input is ON, the followin

While the command input is OFF, the devices
Device number Operation function Device number Operation function

M8040 STL transfer disable S0 Individual operation initial state

Mao41™! Transfer start S1 Zero return initial state

Ma042 Start pulse S2 Automatic operation initial state

Ms043 ! Zero return complete

M8045 All output reset disable

M8047 2 Enable STL monitoring
*1 Cleared when the PLC mond®TOR. changed fror
*2. Set to ON when END instruction is execul

., It is not necessary to use all switches for
When some switches are not wused, |l eave the
numbers cannot bepusedsfeor any ot her

. I'ST instruction should be programmed earl i e
to S2.

., Use the state relays S10 to S19 for the zer
I n the final stateatimnt hesezerMB 0rdeBted ron OdNpbesra m
itself

. I ST instruction can be used only once in a |
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Pr ocagm
Ex amp |M5ﬂl'u":"

I IST X10 520 560

X10: Manual operat X14: Continuous

X11: Return to ori X15: Start to re
X12: Step X16: ®marimuous o
X13: One cycle X17: Stop contin
E When the | ST instruction is executed, the following

M8040: STL transSO: Manual operatpoinn-
M881: Transfer sS1: Return to origin
M8042: Start pulS2: Automatic operati
M8047: Enabl e SI1
E When using the 1 ST instruction, Sl10~Siepapenosbaddsfet
be used as a gener al step point. When the step point
of S0~S2 are mahoali guseuseetand automatic operation.
wrei tt hai ti b€ the three state step points firstly.
E When switching to S1 (Return to origin) mode, i f  an)y
iReturn to origino.
E When switching to S2 (automatic oprerli~DBN)i snodM80#4B

there wild.l be no action in automatic operation.
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122 SER/ Search a Data Stack
This instruction searches for the same dat a, maxi mum
Oper 4 )
|l nstru Functi on
Type
lebit Oper at 32bit Operati
Mn e mo | ) Mn e mo 1 ] ]
Il nstru Condit Il nstrt Condi ti
S1. Contin Continu
9 ste SER 17 st DSER |
FNC6 S2. Oper at Oper ati
SER| | D. Pul s g
) Pul se (
n SERP (Sing DSERF |
D P Operati
Oper at
Head device number in which sam
S1. minimum value are searched Bl N16b/i3t
Applicabl eKndm KndKngSILC,D,Rmodi fy
Data to be seéavichednt@mbeorstori
S2. Applicabl eKndXXwnivkrelgKn ST, C, D, R, V, Z, K, H| BI N16b/i3t
modi fy
Oper ar i i
Head device number storing numb
numbe o )
D. and mini mum value detected by se| BI N16b/i3t
Applicabl eKnd¥wMcneSsE C,D,R,modi fy
Number of daatnae idnatwah,i cnha xsi mum v &
val ue are searched
n ) ) ) ) Bl N16b/i3t
[16bit i nstruct-bobh:i hstou2b6B6pn32
[17-Appl i cabl eD,R,&WHi ces
I nstru|l.l6iotper aBERNSERP
Explang In "n" dataSk.t asmatmien g aitsaosaessar ched, and t he Dsteqa
D. +4
Command
input | FNC 61
H% NCOT | &) n
2.32it operSeEtRi, DHERP
In "n" datal] St.&5%t i|egmerd®&2 &2k sear cheasdk,aram
resul t i[sD.sBla]rpedd, Bt9o+ 8 ]
Contents edf dsagdar aimd t he search resul't
a) When same data was detected
I n S$Hi3x2 devicesDof Dr.,tPilsjgof € otmhe number of sa
position, maximum value position and mini mui
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b) When same data&adwas not detec
In ®ix2 devicesDof Dr.,tPilsjgof € otmhe number of sa

potsiion, maxi mum value position and mini mum
However, "0" is stored D.nbX]whe wihc esg o9 teasratimen g
first position and | ast position).

Comparisonl bfi saéxesut ¢d0a2ygebraically.

Whemetre are two or more maxi mum oOr mi ni mum

the max/ min is stored respectively.
When thi®ninstduc¢wvien, the following number
resm: t

1) -bliet omecatipby. , D. +1, D. +5 ,pDo.i+n3t,sD.. +4]

2) -Bi2t opecatyppgmD+] , [D.+2B] ,D.D+4]5,D.D+6&]7, D.D+BQ9
poi &.

Note: When D and R arebidtesogoarndeidomgahhoefd

effective.

For ex®®ERe DO D100Qt D€ O0n R[OR1, RO ]

Progr
Examp |

X0
| H seR | D10 DO | D50 K10
S1.|Compar|Dat a D.Cont )
S1. : Resu D. Descript
val |y datS& .|posit val u
> D10 K88 0 D5(Q 4 Number of s
Same dat a
D11 K10( 1 equa D51 1 _ ,
(first posi
Same dat a
D12 K11(¢( 2 D5 2 8 , .
(I asti omgsit
Mi ni mum
D13 K15( 3 D5 3 7 o
position
DO =K1 ( .
D14 K10 ( 4 D54 9 Max i mum
- equa
n=K1 a position
D15 K30( 5
D16 K10/ 6 equa
D17 K5 7 Mi ni m
D18 K10/ 8 equa
=>| D19 K50( 9 Maxi m

E I f X0=0N, the data bll®dck scamnpnpsedc dofwi Dho DD , and the

When the equal value does not exist, the contents of
E The mi miumbrer of al l comparison data is recorded in L
When therehas mopeemi ni mum and maxi mum value, the one
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123 ABSD/ Absol ute Drum Sequencer
This instructi omutcrpeattteesr mangyororuesponding to the cur |
Oper 4 )
Il nstru Functi on
Type
lebit Oper at 32bit ~Opera
Mn e mo | ) Mn e moni ]
S1 I nstru Condit I nstrt Condi
FNCG6 S2. Contin Contii
9 ste ABSD 17 st DABSD
AB S D D. Oper at Oper a
N n
D P
s1 Head device ntulmd edatsd otralmlge (wi t h Bl N1
| Applicabl eKnd¥ uKneknS,C,D,R,modi fy 2-bi t
- Counter nmobietrofiomg the current val BI N1
Operar | Applicabl eCmedi fce s 2-bi t
numb e 5 Head bit device number to be output o
. b1t
Applicabl eY,M 8WDi*c dgnsodi fy
Number of Ilines in the talleeiard {| Bl N1
n
Applicabl eKdHevices bit
I nstru|l.16it op@eBaStD on
Explandg In this example, outputs are cont¥6 | ed to
(using the rotatApal seple signal of 1
The curr 88e¢f vaheecounter is compared with tHh
S1(which occupdpecsi dtns') ,| iaanreds *consecutive "n" ou
or OFF during one rotation.
Command
Input | ENC 62 ~
I ABSD n
X001
—iF——#— RST | (529
X001
It (S2-)) K360
Rotation angle signal of 1°/pulse
2.32Diotper a(lDAB 8D
I n this example, outputs are contrdlled to
(using the rotatApul sepgle signal of 1
The preseasRbfvaheecounter is compagednWwilihneid
[ S1,S11( whi ch occupies "n" |ines*2 pointsp,ary
controlled to ON or OFF during one rotation
. Specifying a highKEe&&d counter (C235
I n DABSD instructiooanabébi ghph®3,ethdoevdeavaesrtyé m tht
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contains response delay caused by the scan
. When specifying dig§ilts of a bit device as
1) Device number: Specify .a )multiple of 16
2) Digi t:xlABrSWDnglliesr oper ation), Only K4 i s avai
Kk DABSD{pP32 operation), Only K8 is ava
Progr X10
Examp }—— ABSD | D100 C10 M10 K4
Cc10 x11
F———— RST Cc10
E M10~MWBen X10=ON, the current value of the counter C
4 groupsDs0@@hDhAB7, and tlhec treds viln sMlaeMIrFEfrespecti vel
E When X10=OFF, the ON/OFF status of the original M1 0 ~
E The corresponding M10~M13 within the range of greate
tohe upper Iimit wildl be ON.
| owelupper Cl10 cur
I i v val u val ue cutp
D100={D101=| 400C100[M10-=¢(
D102=]|D103=] 1200C10(M11=d
D104=|D105=| 1400C10(M12=(
D106=|D107=] 1500C10(M13=qd
E I f Itomeer | imit value is greater than the upper | imit
(Cl10<6gr)eatrer than the |l ower | imit value (C10>140), I
| owelupper Cl10 cur
I i mi t val u val ue outp]
D100={D101=| 400C10Q M10=0
D102=|D103=]{1200C10|(M11=0
D104=|D105=]1400C10(M12=0
D106=|{D107={15000380| M13=0
40 100
M10 |—|
120 210

M11

60

M12 | |

M13

140

150

390

200
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124 1 NCD/ I ncrement al Drum Seqgquencer
This instruction creates mangumtudmput patterns using a
) Oper 4 )
i nstru Functi on
type
levit Oper at 3bit ) Oper at.
Mn e mo } Mn eonn i ]
S1. Il nstr Condi t Il nstr Condit
FNC®6 S2. Contin
9 ste I NCD 00
I NCLO D. Oper at
N n
Head word device number storing ] )
S1. ) leit bi
Target :Ke)XnXen MKn SILC,D,R,r et ouch
Head number ofecoumtemts whlose i _ ,
S2. ] lebit bi
Target :GQreei cech
Opran Head bi humberceéo be output
D. bit
Target :YM ®B,iDFe it et ouch
Number of output bit devices [ 1 . _
n , lebit bi
Target :KJdvi ce
Explanall. 16éit opé@arNOD on
functi d The current value of daheodmntar tiad| eohhpai ¢
operat (WwWich occupies "n" lines x 1 device). When
resamgd the next outoput is set to ON. I n th
controttdrerd. i n
|Co_mmand
input FNC 63
" INCD @ @ n
Count signal
L K9999
. When specifying disgiStls spfeca flyita anevitece@l & of
Progr
examp ¥ig MEOL13
| H co K9999
INCD | D300 co MO K4
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SlDhata value (examp OQutputDEeampt e
D300=20 MO
D301=30 M1
D302=10 M2
D303=40 M3
X000 ||
40 Do
200 20
Current Lo
value of T
Current 2 3
value of 1 1. . 1
C1 0 1 0
Mo [ ] BN
Mt ] I
v 2 B
M3 ]
M8029 Complete flag l
E When ctohmemand contact turns ON, the output MO turns Ol
E When the curfr €0t realchesothe comparison value D3t0hOe, t
count valwue of the process counter C1, and the curre
E Theext output M1 turns ON.
E When the current value of |Q@ D&8®&dhed hteh® ut¢ @mp atndil st éhrse
count value of the process counter C1, and the curre
E The current val we it domg&ddd foart puts the same wa
E When the final process specified by "n s finished,
ON for one operation cycle. M8029 is exed uft opdnaraeoyi |i ang
M8029 as a contact just after a corresponding instru
E The program execution returns to the beginning, and
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125 TTMR/ Teaching Ti mer
This instruction measures the peédarsi OON.of time in whic
Uséhis instruction to adjust the set value of a ti me
Oper & .
l nstru Functi on
type
lebit Oper at 32t Oper at. i
Mn e mo ) Mn e mo ]
I nstr Condi { Il nstr Condi t
FNC6 D. Contin
5 ste TTMR 00
TTMR n Oper at
Device number storing the teach ] )
D. _ lebit bi
Target :D,&yriecteouch
Opr an — . .
Magni fication by which the teac ] )
n lebit bi
H2Target :BD&RyK K e
Expl ana lebit operation (TTMR)
functid The period of time to press and hold the co
oper at second units, multiplied by the madnificatio
Command Command
in|
’_P'U‘_ FTNT(_I;,A (;4 n contact i
@)+
@+
yle
0 0
Pressing and holding time Pressing and holding time
The curre¢ Dt oHdltuhe pressing and hol dhhggtt me
change any mor e.
Two devices are occupied from a device spec/
devices are not used in other controls for {
D.:Teaiclmmg ti me
[ D. :GuUurlrent value of thtei nperessing and hol din
X0
Progr
e x amp |—||— TTMR DO
X0
01 Do
D1
Do
fe—>| |¢———>
T T
Pressing and hol ding ti me Pressing ar
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Il nstr

E The time the button switch XO0siteor®d,dndhewmulthel @N off
specified by n, and the number of digits of time is
adjust the timer setting value.

E When X0 turns OFF, the contentofflabl niost rcehsaentg etdo. O,

E Assuming the ON time of X0 is T seconds, and the rel
tabl e:

n DO D1( Uni

100ms)

KO (:¥npit |1xT D1=DO0x10
K1 (:u®iomy10xT |D1=DO

K2 (:U®ims )}100xT|{D1=D0/ 10

126 STMRpeci al Ti mer

This instructiondelaay eaistndgoys maikmerod fand fl icker ti mer
Oper 4 :
Il nstru Functi on
type
lebit Oper at 32bit Operat.
Mn e mo Mn e mo
I nstr Condi t I nstr Condit
S.
FNC6 Contin ) )
7ste| STMR 00 leéebit bi
STMR Oper at
- D.
Used timer number [TO0O to T199 ( ] )
S. . lebit bi
Target s oDtR,rdeetva wceeh
Set value &2t W& 7f]i mer [ 1
m lebit bi
Operarn Target soDtR KEViI ce
Head bit number to which the s
D. occupied.) bit
Target DR, KjHcreet ouch

Expl ana lebit operation (STMR)

functig The valcud imple imandl ed as the set Salaesdobdbut
operat devigstessrtibg from

Command
input | FNC 65 ,
T .
., The timer number specified in this instruct.i
instruction).
., Four devicesfanom acdapied specified in
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_ Functi on

Devi ce
Flicker

D. Ofdel ay ti mer Occupied

D. +1 Ones hot ti mer FIl i @keroht act

D. +2 Occupied FI i bkeront act

D. +3 Occupied flilokeoht act

D.D. +D. +3 willaftftuem tOFd& set ti me. D. +2 and ¢

176

Progr X10
examp }_“7 ST MR T 0
X10 []
Yo | ss P —
Al : )| 55 ; 58 L————
2 s |k : [ 1
55 E | : W==T
E When X10 = ON, the STMR instruction specifies timer
E YO is OFcomtedcaty: When X10 oONangreds =f roONm Q@FFR twhen X10
OFF, YO = OFF after a delay of 5 seconds.
E When Y1 turns from ON to OFF, Y1 = ON output for 5 s
E When Y2 changes from OFF to ON, Y2 wil!/ be output on
E When Y3 changes froma®RFRrta @N, ay3 of GNseconds, and
OFF, Y3 = OFF after a delay of 5 seconds.
E Add a b contact of Y3 after condbéionmputoasaatf Xasdh
X10 turns OFF, YO, wd tame &@ntemins OFfF, TAO are reset I
X10 Y3
|—H 4 ST MR T10
X10 [ | I
Y1 [ ]
55
L | I | e I

https://en.coo



https://en.coolmay.com/

®
GOOIma“ Handy Instr
127 ALT/ Al ternate State

This instruction alternates a bit device (from ON to
) Oper 4 )
i nstru Functi on
type
levit Opermat 3bit Oper at.
Mn e mo } Mn e mo ]
Il nstr Condi t Il nstr Condit
Contin
FNCG6 3 ste ALT 00
D. Oper at
ALT |
Pul s e
ALTP
P Oper at
Bit device number whose output
Oper a D. ) bit
Target ¥ 8MyS,z%. ,rbet ouch

Expl ana l1éit opdgALTA LoThP
functi g

Every time the command input turndD.iCGN &alrtoemr n
operatON OBF or from OFF to ON).
Comgnaetmd ENC 66 Command input ON ON N
}_‘ ALTP \\ > %
1% ON I N

When ALT instructiednbi ¢ wWeedceaispaditfeirnat e

B

To alternate a speni hgedhdewvommabhyg ON or OFF
type) ALTP instruction

Progr X0
exampl |—II— ALTP Y0
- - F 9
xo | |
A '
Yo |

E When X0 goes from OFF Y ON fohe tshecdnrd stti md meQ grdde s |

OFF.
X1
Progr 1t ALT MO
exampl MO
MO
H——GD
E Use a single switch to control start and stop. At th
the first ON / OFF, MO = ON, so Y1O0OFEF,ONMO Y0 GF FOFTFh e rwe
ONand Y1 = OFF.
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128 RAMP/ Ramp Variabl e Val ue

This instruction obtains the data which changes betw
(target value) over the specified "n" times.
) Oper & )
i nstrd F u nicotn
type
lebit Oper at 32t Oper at. i
Mn e mo ) Mn e mo ]
S1. |l nstr Condi t I nstr Condit
FNC6 S2. Contin
9 Ste RAMP 00
RAMP D. Oper at
- n
Device number storing the initi ] )
S1. lebit bi

Target :R,vie¢c®uch

Device number storing the targe ] )
S2. ) lebit bi
Target :DR,vietc®uch

Oper ar i
Device numbecusteningaktbhe of r a

Target :R,vie¢c®uch
Ramp triamsfescan) [1 to 32, 767
Target :KJdvi ce

Explana lebit operation (RAMP)

When the sStlamtd Ydleuend value S2. have been
setON,0 the value mptaiweldudydiadidded equally

functi g

oper at

operatiostoyeldet osD.
By combining this i nstr ucctuisohni oann ds taanr ta/ nsatloopg

output .

Co_mm?nd
inpu
PF e | &) | & :

When the power failure hol ding Ddevwihee c(ohmonaad

ON as it is, and when the programmabliDe cont
This is an imattrluetdlompda.o The sl ope is |inea
scanning cycl e. Tghetrheifsorien s twhuecnt iuosni,n t he sca

advance.

Write a prescribed scan time (wha) choibB808®%g
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to OBletect the constant scan mode in the PL
For example, whentd 2809 drmd wrn'"t tiem set to
S1t &2i.n 20 seconds.
Action of mode flag bit (M8026):
1) When M8026 is OFF 2) When M8026 is ON
Command ] Command |
@ & \
ol
(M8029) ﬂ I_I (M8029)
Devi ce Na me Content
M8029 )
I nstregecao
Turns OND-wBRafht er "n"
compl et e
cycl es.
M8 026 Refer to the oper at
. RAMP Model _
(From RUNY®HRBOI M8026 described abov
X10
Progr
examp F—— rRAMP D10 D11 D12 K100
o D10 D12
D12 1
1 D11
1
| |
1 1
[fe———| [e———|
Scan n ti mes
D10<D11
Scan times are ¢
Write the setting value of the start point of the ti
sigh to D11 in advance. When X10 = ON, the setting v
elapsed time (n = 100 scans) It is stored in D12, an
I n the progr am, first dr i viem,Md Ot3®en ouO&N thme f MRV tihmes ts
fixed scan cycle setting value to the special data r
above program as an example, n = K100, the time from
Dumghdad execution of the instruction, when the start s
stopped. When X10 turns ON again, the content of D12
When M8026 = OFF, M1029 = ON,t hsheet tcionngt evnatl uoef oDf1 2D 1iCs.
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129 ROTC/ Rotary Tabl e Control

This instruction is suitable for efficient control of

rotary tabl e.

) Oper a )
I nstr Functi on
type
lebit Oper at 32bit Oper at
) Mnemor ) Mne mor )
S. Il nstirou Condi t l nstrt Condi t
FNCG®6 ml Contin
9 ste ROTC 00
ROTC(C m 2 Oper at
I D.

Data register for counting
Target :B,&Ryriecteouch

Number orfs divisio ]
m1l . lebit b
Target :Hdlvi ce

Oper a Number -©ogeddwsections ]
m?2 . lebit b
Target :Hdlvi ce

Head bi't device number to be driv

Target :¥#MyS,%. r et ouch

Expl an 16-bit operation (ROTC)

of fun The table rotati on Sias Bcsoon ttrhoaltl ead pbryo d'unc2t” ,can b

and out of the rotary tabl e disviodverd iinnttdhe" hi"gu( =l
oper a; mm
Command FNC 68
'—{ ROTC D200 K10 K2 MO
Call Numb Numb Call

Port No. cor?d\llr'\‘gn uglf . O?T;“ﬁr cor?di‘{i'gn

register divisions  speed register
Ze i (word device) sections (bit device)

~ X000(MO)
oo S,
VR ey

Detection® =, % Forward rotation

1) Register (word device) Sspecifying the call

S. Sets the port No. to be
S.+1 |[Sets the port No. to be
S.+2 |Sets the product No. to

Set themvanne ad s

transfer instruci

2) Register (bit device)Dspecifying the callli

D. A phase signal Construct an internal

D.+1|B phase signal which is driven by t he
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.+2|Zero point detecti o

. +3|Forward rotgdht ispr eat

.+4|Forward rotation at

.+5|Stop

.+6|Backward rotation a

O| O Ol O] O] O

. +7|Backwar d rhdtgaht ismre eda

Operation conditions
1) Rotation dete®tion signal: XY

KProvi ébehaasse2 switch (X000 and KO0Oh) dioecdéebac (|

ot he table and the switch X002 which tpuorrnts N

KCreate the sequence program shown bel ow

2-phase switch

X000 z/ A
G T I =
+1 Up-counting signal during forward rotation
X001 z/ B
i1 @— phase
+2
X002 z/
it @— Zero point detection switch
2) The coSumettects which number of product i s 1¢
3) Regters specifying the calling condition: +
a) Set the portS+lo. to be called in
b) Set the product No. to be called in

4) Number of divisions-smpkeanderrdmmears onf2 | ow

Specify the number of divisiongpemrd efectthaents

Cautions

When ctohmnemand i nput is set to ON and this instr

B

out pbt 4tBa + 7
When the command iDpddP. % es estett d oOFOFRF accor di
Mul tiple activation of( Dbe +ti29pbhatdiowni sfedoecti on

For example, when the DlD.ajdd o9 adectiecat et O gts

value multiplied by "10" to each division, po

As a result, an intesmedi auembeal ¢canpded sed dtit v
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12.10 SORT/ Tabul ated Dat a

This instructtiaobn es ocrotnss ias tdiantga of data (lines) and gro
group data (column) sorted by I|Iine in ascending order.
serial devices.OnTR2héFdChdp) handg rdB®tRa o(nl isneg)esi n hser i
addition of data (lines), and sorts a table in either
) Oper & )
i nstru Functi on
type
lebit Oper at 32bit Oper at. i
S. Mn e mo ) Mn e mo )
I nstr Condi t 1t r u Condi t
m1l
FNC6 Contin
m 2 l11ste SORT 00
SORT Oper at
- D.
n
Head device number storing the
S. points]
Target :DeRvi ce
Number of @HB8a] (lines)
m1l
Target Bdvi ce
Number of groupK&dta (columns) |
Oper arn m2 leit bi

Target Bdvi ce

Head device number storing the
D. m2 points]
Target :DeRvi ce

Column number of the groupidabé
n [1 to m2]
Target :DeRYK, de

B

Cautions

17bit operation (SORT)

I n the data table (sorting s8urdea}Yahavineg @
ascendri cogr based on the group data isatohedci
data tabl e (hawrtnignd mledulm2)) points from
Command

input FNC 69
{| SORT @ m1 m2 @ n

Instruction execution complete flag

M8029
il @ Instruction execution complete flag for SORT instruction

Do not change the contents of operands and
Before executing the instruction again, set

Only oneon nsamulrea iused in a program.
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When thelevame i s Ssgrex.i fied in
The source data is overwritten by the data
Take speci al car e $Sortehantott hceh acnogretde nutnst idf e x
Progr X0
examp F——1 sorT DO KS KS D50 | D100
E When X0 = i0ON, tsopeacatcateotthieng job. When sorting is c
not change the contents of the sorted data during th
data, please turn off and turn on X0 again.
E Exampl et od dcaotra structure
% Numbe:m2of Yat a
Data field bit
1 2 3 4 5
St ud ) |mat he|Physi
Ching Engl i ) )
| D i cs e mi c é
1 (D01 (b59 0| (D1yd5 D1wW6| (D279
2 (D 12 (bg55| D1B5| D14 | (D2)B 3
y:
mil| 3 (D23 b7P80| D1®»8| (D1B9| (D2®O
Z
4 (D 34 (bg70| OD1®O| (D1®9| D20
5 (D 45 (D995| D1w9o| (D1Pg5| D2¥w9
E The sorted data when D100 = K3:
\% Numbem2of d¥t a
Data field bit
1 2 3 4 5
St ud ¢ ) ) Physi
Ching Engl i Mat h _
I D e-mi c a
1 (D5 b5 0| OD6@®O| (D69 | OD7®O
2 (D5 bO5%5| (D65 | (D64 | (D7) 3
yDat e nu
i 3 (b5 (b5»0| (De6Z5| (bDep6| (D72 9
mlZ
4 (D5 (b5®5| (D69 | (begs5| D7® 9
5 (D5 (b5®0| (D68 | (D69 | (D7¥WO
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E The sorted data when D100 = K5:
\% mNer ofm2d &t a
Data field bit
1 2 3 4 5
St ud ¢ ) ) Physi
Ching Engli Mat h _
| D e-mi C a

1 | (Ds@ | O5F 0| (D6BO| D6PO| (D7)BO

2 | D52 | O5%5| (D6B5| (D6B 4| (D7)6 3

yDat a nu

. 3 (D5 (b5»B5| (D69 | (b6y@75| (D7) 9
mlZ

4 | (D532 | (D5®0| D6@F5| D6®B6| (D7TF 9

5 | (D5 | (D5B0| (D6 8| D6BO9| (D7) O
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13 External I/O

External

Support Model

FNC

MnemonFuncti on 3G se| 2N se
NO. MX2N series
PLC PLC
70 TKY Number key ing "
Hexadeci mal n
71 KHY ) "
i nput

72 DSW Digital switch "

73 SEGD |[7segment decod " " "

7SEG hour an

7 4 SEGL ) "

di spl ay

75 ARWS |Arrow switch "

76 ASC ASCI I data ing "

77 PR ASCI | print "

78 FROM |BFM read " I nstall RS48!
MODBURBTU mas
stati damnf,urmcs

79 TO BFM input " .
read / write

dat a
185 https:// en.
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131 TKY/ Ten Key I nput

This instdattai 6o s$éemers and counters through inputs
i Oper g ;
i nstru Functi on
type
levit Oper at 3bit Oper at.
Mn e mo } Mn e mo ]
Il nstr Condi t Il nstr Condit
S.
FNC7 Contin Continu
D1 7stepr TKY 13 st DTKY _
TKY Oper at Oper ati
- D2.
D
Head bit device numbeer tfernonk ewlsi
S. devices are occupi ed] bit
Target BervM, 8, B. ,rbetouch
Word device number storing the
Oper an D1. BI N16/ 3

Target :BeaMincMn STI,C,D,R,V,Z,r et ouch

Head bit device number shooi mag
D2. devices are occupi ed] bit
Target HerM,$B. ,rbetouch

Expl ana
functig

oper at

l1.1ebit opé€mrKart i on

i git.

232bit op&@T&K)Yi on

Dlstores a nume[r9.6. vAd ueon mepatted to the ten

key prasdikhgy sensi mMglB2+l Oout put to

DNumer i cDlwhlemean input value is |l arger than

Co_mm?nd
neu FNC 70
A

[D1. Plsft ore a numeri d ua.l+Og ninergute df &t @ mu thpeu tt e

informations for key pressiDRgDand+key sensi

I)Numer i cDlwadlemean i nput value i s |Ifarragmrert e ammo
digit.
An i nputDhwardeue ci s stored in the binary forn

Key pressbngdt2D@n +10]
K For the key pr eB&liDRg t#i@mfno rOMla toiromMOFF accor di

K D2. 41s0 ON whil e either one among "0" to "9

When two or more keys areoenpryesdhed fatrsth&kegal

Though t he Dlamot earbthsn gefD2BD2 . dX0r n OF F.
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Number of occupied device
1)Ten bit devi ces Safroer occocnunpeicetdi nfgr oomme ten key
Because these devices are oecupitedoewenct iefl,
for any other purpose.
2)El even bit devi ceB®2farre ooauctcpwpitedh gf rtchne key p
Pl ease be careful not to duplicate with the
K D2J.D2.:+9Turoar ONFF according to input of t
Kk D216ls ON while either one among "0" to
TKY or DTKY instruction can be used only o0nc¢
Progr X0
examp F4F———— TKY X0
Ten keys — 0 1 2 3 4 5 6 7 8 9
o A I e O N
24V | ov | s/s [xo00[x001]x002]x003]X004]X005[x006][X007[X010[X011
PLC

E The command specifitesmi hhas sharildOngnwuth X0 are conn
X20=0ON, the command is executed, and the value enter
value, and the key is placed in M10~M19.

E When the ten keys e e" ptles¥e[d2] nYthle Br[4]" shown in
When an input value is | arger than "9999", when the n
significant digit.

E When X2 is pressed, M12 turnsrk@N armd premasierds ON hwent ik
way.

E When any key among X0~X11 is pressed, one of M10~M19

E When pressing a key, M20=O0ON.

E When conditional contact X20 turns OFF, the value be

X0 ER
X3 [2 : !
xs [ 1] ! ! :
1 1 1 :
1 ! ! 1
: l l :
M10 | X |
M1 : '
M15 ' :
Button output |i : ' :
signal ' i ' :
wo [Tz 31 7]
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13.2 HKY/ Hexadeci mal | nput
This instruction atilgiwt (1boy tkee)y i(nOp utto. Feyds O to 9 st
represent function keys. When the extension function
correbsg@omumeri cal values.
] Oper 4 }
I nstru Function
type
levit Oper at 3bit Oper at.
Mn e mo Mn e mo
S. Il nstr Condi t Il nstr Condit
FNC7 D1. Contin Continu
9 ste HKY 17 st DHKY _
HKY D2. Oper at Oper ati
| D3.
D

Head X device number to be used

Target Bewitma ch

Head Y device number to be wused )
D1. ) bit
Target Deeitoech

Oper an

Device number storimgut hfer aommeh

D2. _ Bl N16/ 3
Target DEWIR ¥, Zr et ouch
Head bit device number stori

D3. information(Eight devices are o] bit

Target :BeMyS,B.e,rbet ouch

Expl anal 1l

functi

opeiran

lébit opérKayti on
Signald.S. +8QPdDAID1. €dlInnected to the 16 key inp

When a key 0 to 9 is pressed, the ch2frreosnp otn
signibdytca,DpBanttdir ns ON.

When a key A to F is prkegedretshej DBD3 maf o nce
anBb3.tt6rns ON.
HWhean inpuwt2. D8l & | arger than "9999", it ov

Co_mm?nd
Inpu FNC 71 : s ; _
e

32bit ope@HKYi on
Signad.S. +8fpdDAD1. €dnnected toutthdg 016 ok &y iampg
When a key 0 to 9 is prmesrsied,v dlhee i B2Hipjoma
| essstgni fi cabDB. bWtas &ONd

When a key A to F is pressed, thel BBDIX.eshjodn

AndD3. ##6rns ON.
)When an i fpet bRalpBe #3d | arger than "99, 999, ¢
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significant digit.
About wusing @-h9% ok eyndg efdR oa3l. wefsb2 . 2. P3. +7

KThe entered val2aé¢ Di2s PRtadsr 8d Ni { bi nary numbe

KWhen any keybsasmpn@8sedrresponds to ON.

Key pressing information for the keys A to

K Si x devicesD8tartespgohdbmg to keys A to F

K The key senDB3.ntge ronusthpeut wny key A to F is p

Key Key pressing information Key Key pressing information
A D +3
+1 E +4
C +2 F +5

Whenwo or more keys are pressed at the same

Though t he D2admt exrotts cdfainpy3e.,t dtron OF F.

Number of devices occupied

1)Four devices are occupgicefdord roaomnnn et ihreqadl &X K

2) Fewrcds are occupied OIrfoomn tchoen nheecad nYg dlebv
3) Eight devices are ocb3fparedoutrpurt ttihreg htelae

Make sure that these tdkheircmachrerenobdobnuset:

K D3D3.:Kepressing information for the key
K D3. +6 :Key sensing output for the keys A

K D3. +7 :Key sensing output for the keys 0

HKY or DHKY instruction can be used only ono¢

HKY and DHKY i nsetcruutcetdi dms sayrnec heexoni zati on wi
8 scan cycles are required to finish readin

Rel ated:devices

f

I

Devi c ¢ Name Content

M8 029 OFFData is beingDbut+Puodr tohd1i

Extensi olexceut ed yet.

functionon : A cycle operati oRDbf +8uf

the keys 0 to F) is completed

M8167 |nstructi|HKY(FNC 71)I nstruction HEX da
executi ol OFF: -kTeeyns faamadti on keys

compl et eflONHexadeci mal keys
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Progr
examp X4
—

E The instruction specifies 4 input terminals such as
keyboard for scanning 16 keys. When X4ad@re, itntpairti rosyt rt
is stored in DO ue,taedfohe kéyBisl phhced in MO~M7.

HKY X0 Y0 Do MO

E Digital input
“ J
~
BCD o
One digit
val u
|
Over¥ilf16[{16[16[10
N &
BCD
val u
z
Bl N
DO
val u

E Function:key input
1. When you press the A key, MO=0On and hold, then when
M3=0a&nd hol d.

22Press multiple buttons at the same time, whichever

GNCNCECNCNC
P

[ m5] ma| m3] ma] mi] mol

E Button output signal
l.When anyAxkkRyi osfpressed, M6=0ON once.
2When any key of 0~9 is pressed, M7 =0ON once.

E When conditional contact bXe4af drug nB0 OFeFmaitme umehlhidangygad,
OFF.
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wiring

External

External
wiring jc jD jE jF
RjEJEgs;
R R
R ERaES
T 1 [ [ —
24V | 0V | S/S [X000[X001]X002[X003}—
PLC
Transistor output
com1[yooo[yoo1]yo02|yo03}—
I
133 DSW/ Di gi t al Switch
This instrtulte i et rwealdse of digital switches.
This instruction can read a set of 4 digits (n = K1)
Oper & )
| nstornu Functi on
Type
leit Oper at 32Dit Operat.i
Mn e mo ) Mn e mo ]
S. I nstr Condi t I nstr Condit
FNC7 D1. Contin
9 ste DSW 00
DSW D2. Oper at
N n
Head device (Xxtrmudmber acdmngi t al
S. occupi ed.) bit
Target :Bewitmach
Head device (YY) number to whic
D1. devices are occupied.) bit
Oper arn Target Deeitoech
Device number stori mg dtilgd tmud merw
D2. are occupied.) BI N16 b
Target :DE€WIR ¥ Zretouch
Tot al nu-qthh gi t of widti cghi tsse/tsse t()4 n
n g “ 04« BI N16 b
Target Bdivi ce
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Expl ana
functi

oper at

lébit opéxrSa)f i on
The value of each digStaliswutchncbohaett mmd ¢

val vuviengwt from the 1st digit in turn by the

D2.
1)Da tDal .

K A numeric value from O to 9999 (up to 4 d

K A numeric value is stored in the binary f

K The f
2)Speci f
K When

read

K When

i sadren turn by Dhd Dslt.r+radjred sdtgomradd i n D2he

A -digit BCD digitalS.sdfi S.cthglcroemackcitrdt ¢on

D1J[D1.,+&lnd stored in D2hetlbinary format

When th

D1. #G8rn
Number

1) When
2) When

i giist sused, eight devicesS.are occupied startin
Reladatéewvice

i rst s®2, iasn ds ttohree ds etcoo nD2 . st+elt i'sS stor ¢

ication of the number of sets ("n")

usi ng oiqiet se[tn-o# gidt dBAED4 di gi t alSJd v&i. ti
in turn bylihel st khlobe ssiogreal i n Di2he

using two sets -doifgid dBCgD tdsi glint adS ksbi.

o n

FNC 72
— DSW X010 Y010 DO K 1

e commbmdngs o@FB.c Thougb2ddhenatond keabld

OF F.

of occupied devices

two sets of 4 digits (n = K2) ®&Re u
one set of 4 di gictupiied g adWhidgmgutrfwrob

Devi ¢ N

ame Description

M8 0 2

I nstructlexecuted yet.

executi ogoN A cycle operationDdIDDb.utdDaudni

OF F: Data is el bgd. 68t ghte timst

1st 'tHog4ts) is completed.

Progr
examp

E The fi

switch

X0

— D5W X10 ¥10 Do K1

rst group of DIP switch circuits is composed o
circuits i s compa®@sedVhefn XI04&-0%1 7 tered i MIsG~+MWIt i o
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set
set
E Whi

ting value of t he ifsi rrsetadg raonudp coofn veeirale ds wintt coh eBsl N

External

V

ting value of the second group of dieiand sstwirtecch e
|l e X000 is ON, Y010 to Y013 turn ONnNiimehtedr,n tehte ew
complete flag M8029 turns ON.

E During the period Yh3nwiXl0l itsurON,ON 1i0n sequenceteveolyc
the end flag M8029 will be executed.
X000 | | |
Repeated .
Y010 |0‘1 secl Opgration §l|0‘1 sec| : |0‘1 secl
Y011 0.1 sec I [ ] [
Y012 |0-1 Secl : ‘i Pause
Y013 0.1sec| :
M8029 Complete flag [
E Connection diagram
0
:‘]81 To
, | second
19 | set
BCD type 100 10" 102 103
digital
oo | STTL LT T[T
. % AR |ARAALK | AAXK | AAK K digital
Diode of — switch
0.1A, 50V 1 T
is required. — ™ M
1 |To
% second
T 1 |1 ]2 |4 |s 1|2 |4 8 4 |5
24V | 0V | S/S [X010[X011[X012[X013}——X014[X015[X016[X017
Inputs of first set Inputs of second set
PLC
COM3|Y010[Y011[Y012[Y013]
100 [10' [102 [10°

E How

)Whi |
2)DSW

turns

to usettrhicsion in a relay output type PLC
X0
—+—— SET MO
MO
——— psw | x10 Y10 | Do K1
M8029
— —— RsT MO

e MO (digibput wi scBONreBR8W (FNC 72) is driven.
(FNC 72) completes one cycle of operation, and
ON.
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External

Begomeat

This instruction decodessegnedmt, diOsdp ldauyy nsnittOB. seven
Oper g .
|l nstru Functi on
Type
levit Oper at 3bit Oper at.
Mn e mo } Mn e mo ]
Il nstr Condi t Il nstr Condit
Contin
5 ste SEGD 00
FNC7 S. Oper at
SEGD | D. Pul s g
SEGDF (Sing
P
Oper at
Head word device to be decoded
S. Bl N16 b
Target :Bayingdn MKn SILC,D,R,V,Z,K,H,r et o\
Word device number storing tshee-
Operand
segment
D. , , BIN16 b
di splay uni't
Target :BeaMincMn STI,C,D,R,V,Z,r et ouch
Expl ana lebit opéxSa)f i on
functi d "0" to "F" (hexadewridmr 4~ ubritBearrs€)ldidnc ddoeml DO -
operat segment display undiotr deam@o#éti ored the | ow
Co_mmetznd
Inpu FNC 7
e AN
SEGD
The number of occupiedopdento8§ Dft mhe devaued
bits do not -scehgammegret. Sdeevceondi ng t abl e
S. Seven D.
He x a d ¢ Ssegmer )
. Di spl
ma | AR{b3~bConfi gl B7/B6/ B5/B4/B3|B2B1|BO
dat a
ber on
0 000 ( o|lo|1|1|1]1]1]1 0
1 000 ] ojlo|o|ojo|1]1]o0 !
2 001( o|1|0|1|1]0]1]1 c
-
3 oo1] =f, ¢ ol1lofo|1|[1]1]1 3
Izl
4 010¢q = B o110 0|1]1}0
— N
5 0107 ) o|1|(1]o|1|1|0]1 g
6 011( o1 1|11 |1]0]1 B
7 0111 0 0 1 0 0 1 1 1 q
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8 100 ( o111 11|11 B
100 o110 |1]1|1]1 g
A 101 ( ol1|1]1]|0|1]1]1 =}
B 1011 oj1|1|1]|1]1]0]0O b
C 110( ojo|j1|1|1]0]|0]|1 [
D 1101 o|1|o|1|1]1]|1]0 d
E 111( o|1|1|1|1]0]|0]|1 E
F 111 o111 |0]0|0]1 F
Progr X10
examp —— SEGD | D10 | K2Y10
., When X10=0ON, theheaxandemitsal()0~cf: the | ower 4 bidesgrmdldt
di splay output, and the decoding result is temporard.i
contents of the 4 bits are still removed for decodi
135 SEGL/&ssrvSegment Wi th Latch
This instruction condirgiltsegwemtr dweplkaysuwoniftdgd havi
lebit _
Il nstru Functi on
l nstr
leit Oper at 32bit Operat.i
Mn e mo ) Mn e mo ]
I nstr Condi t I nstr Condit
S.
FNC7 Contin
D. 7 ste SEGL 00
SEGL Oper at
Head word device converted into
S. Bl N16 b
Target Beayingm,Kn SI,C,D,R,V,Z,K,H,r et o
Head Y number to be output )
OEran D. ) bit
Target Deeitoech
Parameter number [sEBEKT{(HG)}ange
n BI N16 b
Target Bedvi ce
Expl ana l1ebit opérEal i on
functid Thed#dgit numericSvalecenveoted imto BCD dat a
operatjsev-en
segment display unit with the BCD decoder i
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Wh e n

A

t

[

Wh e n

It
i s
Th
di
Wh
Wh
Nu
Wh

Wh

N o

Command

input
}A% NC T4 "

l)Data and strobe signal

2)Fo$% ., bi nary data in the range from 0 to 99

l)Data and strobe signal

2)Fo8an8. +1binary data in the range from 0 t

using one set of 4 digits (n = KO to K3)

digit numericSivalouenséwntred fimom binary in

ufn®ad [ D. +B]the time division method. THhe X

D.i+m]the time division meidh agd t slesganetnd Idd tsg

usi negt st wof s4 digits (n = K4 to K7)

ajlst set of 4 digits
A -digit numericSval weonsvtearnred ifmomamidnarys

out put i nDJt[uD.n+ Bf]jrtome t i me di vision met hotdu
frgm. *dbp. +h] the time division methodi @il t5-

segment display unit.
b)2nd set of 4 digits
A -digit numericSvalsueostvereaedi firom binary

out put i D.t+il®Dn+@dBotmhe ti me division method
frDmddD. +i7n t he time division method -dailgsiot -

segmenty dumsipt @ ( The st bo#®. sairgen asl h aoruetdp ubtys

s et. )

i s detngromisnceadh bayrdd ga utspeugtwmednt di spl ay wi tn

aked to specify the positive and negatiyv
e nsctai me (operation cycle) multiplied by 4
git display.

en the command contact is set te OPpPErani o
en the command contact iisorseits tot &Nt ed afi rng
mber of occupied devices
en one set of 4 digits is used: 1 dev$%ce i

8 devices ame@emotcltas ph ead fdeD.i ce
en two sets of 4idiegi tag eamecupecd 2 radenv t h

12 devices are occupied from t

teven i f the numberoo€¢upigdtpgoistsmaadhnot h

Pogr a
examp

X 1
|—H— SEGL D10
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E

When X10=O0ON, theainsttochieorxecut ed, -sergmeynlt0 ~drils/p If a0y

circuit. Thecoaveetied DbhO0oi 8CD code and-segmentto dti lse |
value in D11 is converted into BCDofThese@gment sdisemlt
di spl ayed. I f the value in D10 owi ID11l0ocexwreeeds 9, 999,
When X10=ON, Y14~Y17 will automatically scan cyclica

completion flag sigonal sPad2ey0ONef oo
Sevemrgment display units wiring details

ppop[ppan[pppy
—Jcom| yio] vi1 | vi2 ] via|com] via ] vi5 | vie | vi7 Jcom] vzo | v21 | v22 ] v23 }—

J

1 2 - 8

,

N
J

0 10" J10' Jo’

8818

Group 2

(I
(-
(-
(-
(-
—l||)—l
<

+

(T
-
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13.6 ARWS/ Arrow Switch

This inBbhputsidata through arrow switches used for
numeric value in each digit.
Oper & .
Il nstru Fuamti on
type
lebit Oper at 32t Oper at. i
Mn e mo ) Mn e mo _
S. I nstr Condi t I nstr Condit
FNC7 D1. Contin
9 ste ARWS 09
ARWS D2. Oper at
- n
Head bit device number to be in ]
S ) lebit bi
Tar gevi cBe,M,S,D . b
Word device number storing dat a ] )
D1. ) lebit bi
Target DE€WR V¥ Z
Operan Head bit device (Y) ntwwnmbgere ncto ndn

D2. ) lebit bi
Target :Mevi ce

Numbeft digit-segmemsteveinspl ay uni
n K3] lebit bi
Target Bdvi ce

Expl ana
functi g

oper at

l1ebit opeErRaMpi on
Four arrow switches ar@JfSondhectstsedatentt lde siph
t heCD decoder is connbe2dD@d,+7and ha mwmheruitd® 1v. a

Dlactually -Bibbmeag yavhk6 ue in the range from

Command

input | ENC 75 : _
— ARWS n

1) Specifying the numbege grit ddigdpglsay furnihte haw

In the explanation bel owdi"gri"t )i.s set to "4

2) Operation of tdwi tdélge S( $842cti on

K Operation when t ISe #l2orwesr QN git i nput

Every time the | oweed,dighe dwgtthspscipfrig
16Y16Y16Y106Y180

K Operation when th& #Hhaigher ONi git input

Every ti merthdght gmlwitch i s pressed, t h
wa1Pp10vy16vy16Y180

3) Operation ofi sphleayiElDg faoftdalU®At ed ) di gi t

A specified digit can be displayed®2bkE2 . he7 |
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4) Operation of the switches (fSdr. +cdlhangi ng dat
I n a digit specified by aa bdivei,t dsadlae dtsi acrh a
K Whenhe increment input turns ON
Every ti me t he i ncrement switbh.changmer eisrs
OYi1Y2vYéyvys8syYovYovi
K When the decrement input turns ON
Every ti me t he decrement tsewnttsdDh aeafhangper eiss
oYoavysvyzéivYovYo
The contents can be -sdeigsnpelnaty eddi sipnl atyh eu nsietv.e n
As described above, a tar geDlursu mgr iac swali ked
|l ooking atsegmendedéspl ay unit.
. Numbr of occupied devices
Four input devices aflSe&igddu miudd ust aretvii rcge sf rBg
., ARWS instruction can be used only once be a
two or more times, fusrecttihen. ndexing (V, 2Z)
Progr
examp ¥10
|_“7 ARWS X20 D20 Y20 KD
Y24
Y25 addit
Y26 Di git i
Y27 LED
3 i 1
10 100 | 10 10°| Mo v e Move
Y20 ——
Y21T
Y22 —5—
Y23 ——
subtra
seveBgment s-Hbwgi hgsétting values the | ef tsvai
and the addition
of the set value
E This instruction is executed, X20 sstdHefupeldlegs Xheg
right key, X23 is defined as thef leli¢ &xetyeraad sbe
using the up, down, |l eft and right keys. Store the
E When X10=ON, the cob#finmantdhe tefrfte adtiigie sledt ti ng difgfietc.t il
setting digit witMU0WIhGYWOYal & g06De of 10
E | f you press t he right shift button, t he effe
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103Y102Y101Y100Y103Y102 cyclically jumping. Sdanmurdécatne
by Y24~Y27 is al stoheyeflfealcttiove ndii giatt esetti ng.
E If you press the up button, the content of the effec

the down button is pressed, the hamnmgteentf roofm tOhYe Ye8fYf. e c

same tihmechanged value is eeaksegmensplbdagetdagn the sev
13.7 ASC/ ASCI | Code Data I nput
This instructiwndtbnaéphanaméni € character string i

seéecting one among two olraymonrge inme sosma gaens eaxntde rdniaslp di s pl

Oper & )
l nstru Functi on
type¢
lebit Oper at 32bit Operat.
Mn e mo Mn e mo
l nstr Condi t Il nstr Condi t
FNC7 S. Contin
11 st ASC 00
ASC D Oper at

Ei ght-wihdatlhf al phanumeri c characCharacte
S. computer string(o
Operan Target :Dbaraeter string codes)

Head word device number storing _ ,
D. ) leit bi
Target €W R eetouch

Epl anat lebit opeéeASdat i on

functig The -Watdfth alphanumer i ¢ &Shaarrea cctoenrvse rstpeedc iifniteod
oper at ASCI |

code is transbD.erred in turn to

AScan haneiedthakharacter s yAnkstoo( ,Z,b Wt tcoa ron eatn d
characters).

A character string is entered when a progr i
AD.stores converted ASCI | -ocroddeers 8 nb itahsed esor dBel
character s/

byte atmeone t

Co_mmz?nd High-order 8  Low-order 8
inpu FNC 76 J bits \/ bits N
! ASC & [ 42® [ 4@ ]
| )
Example: ABCDEFGH +1| 44 (D) I 23 (©) |

@2 46 (F) [ 45 (E) |
O3] 48 H [ 476G |

Rel ated devices
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Devi Name Content
Ext en{OFFTwo characters -ardest 8r &darsdearh d8
M816] funct|this order at one time (2 charactert
fl ag|/ON One charactorrddrs & thoirtes # fc ¢ e,
Number of occupied devices
M8161=DBEcupies as many devices as the numbe
poi mtouinsded wup.)
M8161smMNccupies as many devices as cthhag arcu mb e
ARWS nstruction can be used only once in a
two or more times, use the indexing (V, Z) f
Progr
XU
——1 ASC [ABCDEFGH| DO
b15 b0
Do| 42H (B) | 41H (&)
D1 44H (D) 43H (C)
D2 | 4B6H (F) 45H (E)
D3| 48H (H) 47H (G)
upper 8 bits |l ower 8 bits
E When X0=ON, specofiyeAtréldtionbe ASCII| code and tempor a
E When M8161=0ON, the converted ASCII| code of each |l ett
and the uppiemv®l ibdlty fairlel ed with 0, whriec ha nleeatntse rt.h a't
b15 b0
Do 00 H 41H (A)
D1 00 H 42H (B)
D2 00 H 43H (C)
D3 00 H 44H (D)
D4 00 H 45H (E)
D5 00 H 46H (F)
D6 00 H 47H (G)
D7 00 H 48H (H)
upper 8 bits | ower 8 bits
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13.8 PR/ Print (ASCII| Code)
This instruction outputs ASCII code data to outputs
Oper g .
Il nstru Functi on
Type
levit Oper at 3bit Oper at.
Mn e mo } Mn e mo ]
Il nstr Condi { Il nstr Condi t
FNC7 S. Contin
5 ste PR 00
PR D Oper at
) ) Charact e
Head device number storing ASCI
S. ) (only
Target €W R eetouch
Oper ar codes)
Head o) paonumper to which ASCI I ] )
D. _ lebit bi
Target :Deeitoech
Expl ana lebit opérRati on
functid AsScll codes -cgritoderds imi 6HSV BT ley toa)D p@ft o t ur n
operat . . . S
one chardadtmer iant tédhe ti me division method.
., Rel ated devices
Devi ce Name Content
M8 027 bR OFFb&te serial ocuht apruat ¢ t(ef
. mo (
from RUNYSTPP ON =bly6t e seri al out put (1
., While the command input di s n®@N:t Bwe ncoinft itnhueo u
operation type instruction is used, executi
ONonly while M8027 is ON. While the command
instructions, baendusoendl yi nontehecanr ogram. To use
index modification (V, Z) function programmi
., This instructioohieniezatuoboedwi hhstyhe scan ti
I f the scan time is short, the comotdant ssda
ti mer interrupt function can be used.
When "O0OOH (NUL code)" is contained in Bhexe
completely, and the data after "O0OOH" is not
epxraorT?an X10
|—<I— PR DO Y10
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X10 St
— |

Ylo~v1:2|<ﬁXBXCXD><:::E><

T T: Scme m:¢

T

T
Y20 Scanni rl |—| |—| rl - |—|

Y21 Execut I_

E When M8027=0FF and X10=ON change, the instruction is

designated as the data output point, the scan signal
exetion isedeasg¥W2al. This mode can perform sequentia
the conditional contact is OFF, the data output wil|l
OF F.
E When X10 turns OEEt donisotfr utchtei oenn,e t he data output i s
ON again, the data is sent again.
M8 0O
Progr |—. SET i
examgl
F————-PR DO
_.._.._.._.._.._.._.._.._...,
X10 star /¥

Y10~Y1_/<Head char \ . Lastharac
|._.|4_.|F>< X A

. TOeratlon cygl e

Y20 scan l_l l_l.

Y21 Exec—I ¢ \
G

M8029 Fi
E PR instruction is a serial output instruction wiuthk &
serduwmtlput of wup to 8 words. When M8027=0N, it can ex

E When M8027=0ON, X10 changes from OFFYON, the instruct
designated as the data odeipgnatped n¥20,t haeen ¢ ctame smamiatl

execution is designated Y21. This mode can perform s
the conditional contact i s OFF, it owi || stop after t

E If OOH (blbut)eriesd einn the character string, it means t|
will not be processed.

E When conditional cont act X10 is ONYOFF, the data out
is always ON,opMBO2Oewill not
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139 FROM/ Read From A Speci al Function Bl oc

This instruction reads the conéeée@indls @oXt dbudgif em wme@imtcCk b |

When a | arge capacity of buffer memwrayt c(hRiFoN) td aeac ues.
When bad effect is not given to the contr ol ienvsetnr uicft idoar
Oper 4 )
Il nstru Functi on
Type
levit Oper at 3bit Oper at.
Mn e mo } Mn e mo ]
Il nstr Condit Il nstr Condit
m1
Contin Conti nu
FNC7 m?2 9 ste FROM 17 st DFRONM |
Operat Oper ati
FROM_| D.
Pul se ( Pul se (
n FROMP DFROM |
D P Oper at Operati
Unit number of a speci al extens
m1 (KO to K7 from the right side o| 16/-Bi2t

Target :DeRyK,de

Transfer soumocrey b(uBfFFME)r nnuemb er ]
m 2 16/-Bi2t
Oper ar Target :DeRyK de

Transfer destination device num ]
D. _ 16/-Bi2t
Target :BeaMincMn STI,C,D,R,V,Z,r et ouch

Number of transfer points )
n 16/-Bi2t
Target :DeRyK,de

Exphatijii1eit op¢gRFRONMPOROMP

functid ] ) )
"np'oi nbitt66data starting from the buffer me

uni t/ bl ock No. ml ar epotirnadn diféedrart ead dft.rag g d thegt & r P

Comm?nd
inpu
}_..ﬁ..._.. FF";{%KAS m1 m2 n
L—— Number of transfer points
n=1to 32767
Transfer destination (PLC)

Transfer source BFM #
(Special extension unit/block)
m2 =0 to 32766

Unit No.
mi1=0to7

oper at

2.32bit op @©OFRIOMDPR RONP
'n"-bBR2 data st arutfifreg fmreomorypBdd BFMNsi#de a s pe

unit/ block No.ml are transf er r[ed Iri¢rndi)d & oa '

Rel ated devices
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Devi c Na me Content

OFFDi sabiletserrupts. (I nterrup
M8028| Enable intf]FROM/ TO instruction is exec.t
ON : Enables interrupts.

Digit specifiction in bit device

For t-bet 16peration instructiobit sagpeinfy nistr
K1 to KB8.

Nottehat when D and Rmimz drexfi gba22 dnastr ubcitti o
of ml+1, ml], [m2bkcom2] efhe€tink

For example: when DFROMNI®BDDDZ2mBQ DA , QR ,h em0

Progr

examp X0
F{ F—— FrrOm| ko K29 DO K2

E Read out the contents of BFM#29 of expansion modul e
BFM#30 into D1, and read two strokes at a time (n=2)

E When X0=ON, the instruction isi extermwit®idootWhene X0t ¢ dir
of the previously read data has not changed.

1310 TO/ Write To A Speci al Function Bl ock

This instruction writes data from a PLC to buffer me

When aclapragety ofemata@a bwsf fweri tmemories (BFM) by this

may occur. When splitting the data to be written doe
Oper & )
l nstru Functi on
Type
leit Oper at 32bit Operat.i
) Mn e mo ) Mn e mo )
I nstirot Condi t I nstr Condit
m1 Contin Conti nu
9 ste TO 17 st DTO |
FNC7 m 2 Oper at Operati
TOo [ | s. Pul s e
) Pul se (
n TOP (Sing DTOP |
D P Operati
Oper at
Uni tbeaumof a speci al extension
m1l (KO to K7 from the right side o 16/-Bi2t
Target :DeRYK, de
Oper ar Transfer destination buffer mem _
m?2 16/-Bi2t

Target :DeRYK, de

Device numberransfengsohece dat )
S. 16/-Bi2t
Target :BeayingnMngSIL,C,D,R,V,Z,r et ouch
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Number of transfer points )
n l16/-Bi2t
Target :DRYK e
Explanajieit opéroaTopn
functi ) ) ) . .
. "npg'oi nbi t6dat a sSStianrstiidneg o rRPINMC ar e tr gpmodfndr rbau
oper a
P memor i es
starting from the mmaifreirdeneanos yeiB&IM) el ensi
Comm?nd
Inpu
}—1%—FNT%79 m1 m2 @ n
L Number of transfer points
n=1to 32767
Transfer source (PLC)
Transfer destination (Special
extension unit/block) BFM #
m2 =0 to 32766
Unit No.
mi=0to7
2. 32bit opéTaOD ToO)P
N‘poinhbi 8B2datiang SBr eiliffsi de a PLC are tr grosfndr
memories starting from the buffer memory (B
unit/ block No. ml.
Rel ated devices
Devi c Na me Content
OFF Disabl es interrupts. (1In
M8028| Enable intiFROM/ TO instruction is execl|
ON Enables interrupts.
. Digit specific®mtion in bit device
For t-bet 16peration instructiobitspperir dlyi e
K1lo tK8.
Note that when D andnlR2araanod e aii @8 atnesd rasbcitti o
ofmi+1, ml1], [m2bEkcom2] efhettinmke
For exampl e: DTO DMIPHR2DD,IBJ IRB, n=0BREln RO] .
Progr
examp ¥0
F—— ob10| kO K12 D10 | K1
E Using -bhe B&struction DTO, the action of the program
and BFM#12 of the expansion module with the number 0
E When X0=ON, the insWhermtXOntiasnex®ER,t etdhe instructi o
data remains unchanged.

206 https://en.coo



https://en.coolmay.com/

coolmay®

External

14 External Device SER (Option equipment)

FNC | | , Support model

NO. S, function 3G PLl 2N PL MX2N PL

80 RS SerCammuni cat i " " "

81 PRUN |Par aRdrel "

8 2 ASCI |HEX to ASCI I c " " "

83 HE X ASCI I to HEX ¢ " " n

84 CCD Check Code " "

85 VRRD |Vol ume Read

86 VRSC [Vol ume Scal e

87 RS2 Serial Communi "

88 PI D Pl Oontr ol Loop " " "

89 0
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141 RS/ Ser i al Communi cati on
This instruction sendpsr cathodc orle cceo nvneusn idcaattai oinn bnyo way of
accordanc® 3RICt BAARIRSprovi dediniin .t he main
Oper & .
l nstru Functi on
type
lebit Oper at 32t Oper at. i
Mn e mo ) Mn e mo ]
S. I nstr Condi { Il nstr Condi t
FNC m Contin
9 ste RS o}
RS D. Oper at
| n
s Head device of data registers s| 16it bi
' Target :DeRyriecteouch charact
Number of bytes of data to be s ] )
m leéeit bi
Target :DeRyK,de
Operan Headlevi ce of data registers sto ) )
leéeit bi
D. compl et ed
) charact
Target :DeRyriecteouch
Number of bytes to be recelived _ ,
n leit bi
Target DRYK, de
Expl ana lebit op€&rSati on
functid This instruction sendpsr catnodc orle ccea nvneusn idcaattai o nn
operat accordanc® 3RiICt &rRIRSprovided in the main unit
Command
input | ENC 80
}ﬂ*— R | GO [ m n
Rel ated devices
Devi ¢ Na me Devi ¢ Name
Seri al
M806J{communi ca D812(Communi cation f
error 1
_ Remai ni ng numb:
M812]Sending w D8 22
be sent
) Monitor for nul
M812!Sending r D812
dat a
Receiving
M8 1 2 ] D812 Header
compl et e
Carrier .
M8 1 2 4 D812!Ter mi nator
flag
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Ti moeut C ] )
M8 1 2 ¢ D812{Tineut ti me set
flag
8-bit pro Error code nun
M8 16 | D806 _ .
mod e communi cati on ¢
x For detanfieduration and case description, please ref
series PLC programming manual
142 PRUN/ Par al | el Run (Oct al Mo de)
Thi®wstruction handl eSwihen dewiice smpuwenchegri caaft iDon and t |
as alctnumbers, and transfers dat a.
Oper & i
l nstru Functi on
type
leit Oper at 32bit Operat.i
Mn e mo ] ] Mn e mo )
I nstr Condi t I nstiro Condit
Contin Continu
5 ste PRUN 9 ste DPRUN .
FNC S. Oper at Operati
PRUN | D. Pul s
] Pul se (
PRUNF (Sing DPRUN ,
D P Operati
Oper at
Digit specification )
S. 16/-Bi2t
Target BayincM etcdu
Oper an i i
Device number of transfer dest.i )
D. _ 16/-Bi2t
Tar get :BaMincv, retouch
Explanalji1eit op¢grPaRUIRRUNP
functid ) . . ) , )
Oct al bit device Y Decimal bit device
oper at
Command
}—'"HL FNC 81 | Kax000 | K4MO | X000 to X017 - MO to M7, M10 to M17
Deci mal bit deviceYOctal bit device
Command
}—mﬁL FNCBT | KaMo | K4Y000| MO to M7, M10 1o M17 - YO to Y17
232it op @PRUNDRRUNP
Oct al bit device Y Decimal bit device
Commans
}—'"HL FNC 81 |K6X000 | K6MO | X000 to X027 - MO to M7, M10 to M17, M20 to M27
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Deci mal bit device Y Oct al bit device
Command
}—'”ﬂ”t— g’;gj& K6MO | K6Y000| MO to M7, M10 to M17, M20 to M27 —» Y000 to Y027
X 3
Progr
examp |—H— PRUN K44 0|

E When X3=ON, transfer t helQoint endtsaloff KrdnX.21 0 t o K4 M

|X2?|X25|X25|X24|X23|X22|X21|X20|X17|X1B|X"|5|X14|X13|X12|X11|X10|

——— —_———
N e
— ——— — S ——

M27 | M26 | M25 | M24 | M23 | M22 | M21 M20l|\;’|19 M1BJM1? M16 | M15 | M14 | M13 | M12 | M11 | M10

e —
no cha
143 ASCI /I Hexadeci mal to ASCI | Conversion
This instruction converts hexadeci mal code into ASCI
On the other hand, Bl NDA (bH NMG26yl )d aitnas tirnutcot iAdSIC | d o nrcvoedre
instruction congepbosenbidatg FThbobat ASCII| <code.
Oper & )
Il nstru Functi on
type
lebit Oper at 32bi tMn e m ]
Mn e mo ) Operation
I nstr Condi t I nstr c
Contin
S. 7 ste ASCI o}
FNC b Oper at
AscClI| | ' Pul s
n
5 ASCIl I ( Sieng
Oper at
Head device number storing hex
S. leit bin
Target :BeyKincnMnSIL,C,D,R,V,Z, K, H,r et ¢
b Head device nawonbweer tsedrAS@l I c¢c( Characte
Oper ar ' Target BedMndoI&En SI,C,D,R,r et ouch (only AS
Number of <characters (digits)
n [ setrtainngge: 1 to 256] l1eébit bin
Targer :DeRvK,HEe
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Explanajj1ehit op6eASCAD@I NP
functi g
oper at n" hexadeci mal code chmamdtleatser( ddarge tsqgn\sd rot
then ored to Ddared dlearti ere.s
The -blist mod-ei ancho8e optiloensf oarr et haivsaiilnasbt r uct i
Command
R [ © :
216it conversibep MB8d6E6EL1( Wi OFF) (M8161 is als
CR instructions.)
Each digit of hexaBS8aonidmalateat a sstcomeeéritred i
to hihegh der 8 bbtdean8 bowsD@afmdedafikrdenmumber
(characteosyetrtbvoedei s specified by "n*
3.8bit conversion mode (whil eeM8absoi §0ON) he M&
CRC instructions.)
Each digit of hexaS8aonidmalateat a ss fcalnel@ rcitomdce , i
transfémmwedet o8 bitsDafihdedah edeviThe number
converdpmpaciifsied by "n"-orde't i8s bsitttermdndierai(aHnieg;I
M8 001
Progr :
exampl X0
—— ASCI D10
E M8161=0FF,i svibli@rhvecdatsi on mode.
E When X0=ON, the four hexadecimal values in D10 are
register starting from D20.
E Assump:itions
(D10)=0 06006=3 0640-= 6806=3
(D11)=4 616-= 6560 = 696=3
(D12) =28
H 626=3 ®06=36 O0A06=4
(D13) =C
H 636=3 0676=3 0Bb6=14
E When n=4, the composition of bits
D10=0123 H
o(ojofofojoj0of1|0|0|1|0|0|0|1]1
0 1 2 3
D20 -or dé&li gh -order
o(oj1(1/0j0|0f1|0|0|1|1|0|0]|0]O
610Y31H 600Y30H
D21 -or déli gh Lowrder
o(oj1(1(0f0j1f(1(0|0|1|1|0|0|1]0
630Y33H 626Y32H
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E When n=6, the composition of bits:
D10=0123 H
o|jo|jofjoj0|0O|0O|2|0|l0O|2|0f0O|0O]|1|1

0j1/{0/0|0j2|0|2j0f1|1j0|0|2|1]|1
4 5 6 7

transfer?Z

D20 -ordeki gh Lowrdert
ofoj1y12(0{1f2j12|j0f0j1j1(0j1|12¢0
6706Y37H 6606Y36H
D21 -or deli gh order
o(oj1(1/0j0|0f|1|0|0|1|1|0|0|0O]O
616Y31H 606Y30H
D22 -ordekHi gh -order
ofoj1y12(0{0f2j12|0f0j1j1(0}j0]|12/|0
6306Y33H 620Y32H
M8 0 0 (

Progr | .J
examgl X0
—— ASCI D10

E M8161=0ON, -Bpeccogversion mode.
E When X0=ON, the four hexadeci mal val uest riann sDf1e0r raerde tce

register starting from D20.

E Assumptions:

(D10) =0 606=3 0406-= 686=3
(D11) =4 616=3 0656=3 06906=3
(D12) =8
H 626=3 06606=3 O6A06=4
(D13) =cC
H 636=3 0676=3 6B6=4
E When n=2, the composition of bits:

D10=0123 H
0o|jojoj0|0j0|l0O|1|0|0O|1|0|0O|0O|1]|1

O
N
()
I
N
>
2
@
@
o
o
0]
I
w
N
I

D21=3 A8GeE33H
0jojoj0|0j0|jO|O|O|0O|1|21|0|0O|1]|1
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E When n=6, he composition of bits:
D10=0123 H
o|jo|jofjoj0|0O|0O|2|0|l0O|2|0f0O|0O]|1|1
0 1 2 3
transfer?Z
D20
0|0|j0|j0O|0O|O|O|O|O|O]|1 0|0j0|O
600Y30H
D21
o|jo|j0lo0o|j0|0O|lO|0O|O|0O|2|1|0|0O]|0O|1
610Y31H
D22
o|jojojo|0j0|0|O|0O|0O|2|1]|0|0O|1]|0O
620Y32H
D23
o|jo|j0olo0o|j0|0O|lO|O|O|O|2|2|0|0O]|1|1
636Y33H
144 HE X/ ASelx atdoe ci mal Conversion
This instruction converts ASCII codes into hexadeci
conwerAtSClI I codes into binary data, and EVAL (FNC117)
point data.
Oper & )
Instru Functi on
type
leit Oper at 32Dbit Op etriaon
Mn e mo ) Mn e mo ]
S. I nstr Condi t I nstr Condit
FNC i
D. 7 ste HEX Contin o}
HE X ||
n HEXP Oper at
P
Charact
s Head device number storing ASClistring
' Target BeaywincdnMKngSILC,D,R,V,Z, K, Hretod (only
code)
Oper anrn i i
Head device number storing conyv )
D. ) 16/-Bi2t
Target :BeMinctMKn SI,C,D,R,r et ouch
Number of ASCII|I codes (bytes) t g ) )
n lebit bi
Target :DeRyK de
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Explanalj 1eit op érEaxtH EoxP
functid ]
oper at Among the ASCII|I Samndled agtearnbed ni"ncharacters a
codes, and
then stored DanthkbatelwviitcEmed-Hi6anho8e are ava
instruction.
Command
] g :
2.16it conversion modse QFRAFhi |(eM8M86116 1i s u sSeCd , a ICH
and CRC instructions.)
Each ASCIIl cod®rsittor 8d bioprt dreiagpi@ bo®a naf | e weir
converta dhexnatdoe ci mal code, ardantdr alnastfeerr riegdi wt
number of tchhabecdaemwerted is specified by "n
3.8bit conversion mode (while M8161 is ON) (M8
CRC instructions.)
Each ASCI |l code -osrtdoerre d8 ibnil ¢twhSemdi dbevh @altnererit £ dc o
hexadeci mal code, anbDanmndahafdemgridéd Wnidesvi T
charact ecrosnvteor theed i s specified by "n"
MED01
Progr
examfpl
X0
|7 HEX D20 D10 K4
E M8161=0FF,t 1c6onversion mode
E WheX0=ON, the ASCII| code in tshe& omegirdtear iottar tai me xfard
every 4 digits are transferred to the register start
E Assump:itions
ASCI HE X ASCI HE X
° code| code > code code
D20 L H43 6Cbo D24 L| H34 640
D20 h H4 4 6D6 D24 h H35 6506
D21 Ll H45 0EO D25 L H36 660
D21 h H46 6Fo6 D25 h H37 6706
D22 Ll H38 680 D26 L H3O0 606
D22 h H39 690 D26 h H31 616
D23 L H41 6Ab D27 L H3 2 6206
D23 h H4 2 6B6 D27 h H33 6306
E When n=2%mptolsé td on of bits:
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D20 -ordeki gh order
o(1/0(0f(0fj1/0(0|0O|1|0|0|0|0O|1]1
44HYODO 43HYOCO
D21 -0 rHlieg h -order
o(1/0(0f(0f1j1(0|0|1|0|0|0|1]|0]|1
46HYOFO 45HYOEG
D10
1/12/0(0|2}(2|/0|2j21|2(2j{0|12f2|1]|1
C D E F
examg ‘“’g&l
X0
—— HEX | D20 D1
E M8161=G@N,t 8conversion mode
E Assump:itions
ASCI HE X ASCI HE X
S code code S code code
D20 H4 3 6Cbo D28 H3 4 6460
D21 H4 4 6DO6 D29 H35 650
D22 H45 O0EOG D30 H36 660
D23 H4 6 6FO D31 H37 6760
D24 H38 6860 D32 H30 6006
D25 H39 696 D33 H31 616
D26 H4 1 6 Ab D34 H32 6260
D27 H4 2 06BO6 D35 H33 6360
E When n=2, the composition of bits:
D20 Hi eohr der order
0O({1/0(0f|0|0|1]1
43HYO6CO
D21 -or deéli gh order
oj1/0(0j0|1|0]O0
44HYODO
D10
o(ojofofojojof0Of1|1|0|0|1|1|0]1
C D
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145 CCD/ Check Code
This instruct ihomricolnduwllatpeas itthye val ue and sumscheseed
communi cation. There is another check method, ORLlI Ue,yc
use CRC instruction.
Oper 4 }
l nstru Functi on
type
levit Oper at 3bit Oper at.
Mn e mo } Mn e mo ]
S. I nstr Condi t | nrsuct Condit
FNC :
D. 7 ste CCD Contin o}
CCD ||
CCDP Oper at
P
s Head device number of applicabl| 16it bi
' Target :Bexing¥nMnSh,C DR retouch charact
Head device number storing the leit bi
Oper ar D. )
Target :BeaMincMn SI,C,D,R,ret ouch charact
Number of data [setting range: ] )
n lebit bi
Target :DeRyK,de
Explanalii1eit oprcdtd®mnp
functi g
operat The addition data and hor i z &SritSa I+lrepraer ictayl cvuall a
addi ti on datDa iasndsttchreedhotroa zont alD#plari ty val
The-bli6t mod-bi anchod8e are available in this in
Command
input
}—L eS| (50 0
216it conversion mode (while M8161 is OFF) (
CRC instructions.)
With regard to " 8" déatea adtddrttiiomg dfartam and-ohd
8 bdnd -drodver 8 bit ®.aanrbe +sld op edt it wel y.
3.8bit conversion mode (while M8161 is ON) (M8
CRC instructions.)
With regard to " 1®" datea adtddrttiiomg dfartamand ho
or debri t8 areD.ahDr#tkestpeecti vel y.
M80O01
Progr 1
exampl X0
——— CCD DO
216 https://en.coo



https://en.coolmay.com/

®
GOOIma“ External Devi

S. Exampl e of dat
DO Lo K100=01100100

DO hi|lK111=011 0T

D1 Lo K120=01111000
D1 hi|lK202=11001010
D2 Lo K123=011%€r01

Whehhe number of

0 66 horizont al parity
110 1When the number o

horizont al parity

D2 hi|K211

D100( SK867

D101 00010 &Co—

DlOOOOOOOl101100011%H0ri20n){a

DlOOOOOOOOOOOO100011@H0ri20nta

When M8161=0OFFhi specnvgrdibon mode.

When XO0=ON, the cont ebnitts uonfi ttsh en =66 draetpar g(siennt8s t he s p¢
starting numbesrpeocfi ftiheed rbeygi B ear e added, and the tot :
I n the register, the | evel check is stored in D101.

Progr M8 00O

examgl
e Ty 1
X0
——— ccD

DO

S. Exampl e of dat
DOLow|K100=01100100

DO hilK111=01:108T1
D1 Lo K120=01111000

D1 hi|K202=11001010
D2 Lo K123=011%KT01

Wh e n t he number of

. _ . horizontal parity is
D2 hi|K211=110X861 when the number of
horizont al parity 1is

D1I00( K867

D101 00010 &o—

DlOOOOOOOl101100011%--86--7in[

DlOOOOOOOOOOOOlOOOl?&Horizont

E When M8161=0ONbi specnvgr 8i on mode.
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External Devi
E When XO0=ON, the corsttantts ngf ftrlroen @ hckatsa arting number
bit units n=6 represents the specified DO0O~D5) are ad
by D100 I n tHevrdgichteerk, itshest ored in D101.
146 RS2/ Seri al Communication 2
This instruction sendpsr ocatnodc orle cceo nvneusn idcaattai oonn bhyo way of
RS232C o485RSprovided in the main unit.
Oper & .
l nstru Functi on
type
lebit Oper at 32t Oper at. i
S. Mn e mo ) Mn e mo ]
Il nstr Condi { Il nstr Condi t
m
FN 8 Contin
D. 11 st RS2 o)
RS2 Oper at
- n
ni
s Head device of data registers s| 16it bi
' Taget DB,Rjrceet ouch charact
Number of bytes of data to be s ] )
m lebit bi
Target :DeRyK,de
Head device of data registers s ] )
lebit bi
Oper ar D. compl et ed
charact
Taget DeDiR,cet ouch
Number of bytes to be received ] ]
n leit bi
Target :DeRyK,de
Used channel number [ cokl=enKn:3| _ ,
ni ) lebit bi
Target Bdvi ce
Expl ana lébit op€rySPti on
functid This instruction sendpsr catnodc orle cced nvneusn idcaat pab oi tns
operat accordanc® 3RiICt drRIRSprovided in the main unit
Command
input | FNC 87
- Rer (@ | - o |
Rel ated devi ces
Devd c Devi ce Na me
Na me
ch2| ch3 CAN Ch Ch 3 CAN
] Communi ca
M812M840M842Sendi ng D812 D840 D842
format se
Recei vin Communi ca
M812M840 M8 42 D812 D840 D842
compl et e mo d e
Remai ning
M812M840M842Data rec D812 D840 D842
of sent d
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Ti meout Recei ve
M8 12 M840M84 2 D812 D840| D842 ) )
judgment monitorin
8bipgr ocecs D8410dD843¢(
M8161 D812 Header
mode D841| D843
D8412D84372
D812 Footer
D841| D843
D812 D840| D842|Set ti meo
D80 ¢
x For detailed configuration and case descri ptPiLcCh,3Gpl e
series PLC programming manual
147 P1 D/ PI D Contr ol Loop
This instruction executes PID control which changes
PLC supports step response method)
Oper 4 .
l nstru Functi on
type
lebit Oper at 32bit Operat.
Mn mmo n Mn e mo
S1. |l nstr Condi t l nstr Condit
FNC S2. Contin
9 ste Pl o}
PI D S3. Oper at
| D.
Data register number storing th ] )
S1. ) lebit bi
Target :DeRvi ce
Datastegi number storing the mea ] )
S2. ) lebit bi
Target :DeRvi ce
Oper an i i
Data register number storing a ] )
S3. ) lebit bi
Target :DeRvi ce
Data register number storing th ) )
D. . lebit bi
Target DeRvi ce
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Expnlaat i (1. 16it opérighti on
functi When the t8digemeaalu@d, vaddiepaB3KBsSterare set
oper at _ _ _
programexecuted, the operation resbhudtt gve/y i
ti 88.
Command
input | FNC 88
’—F~ C ©D)
L— Output value (MV)
Parameter
Measured value (PV)
Target value (SV)
2. Set i tems
Numbe
Set it Content occuf
poin
SlTargetSet the target value (SV). 1
(SV)|IPI'D instructt i omandpe stemd s of sett
Me as u ) ) ) ]
S2 This is the input value in PID c 1
val ue
Auto tuning: I n the case of | i mi
a) Operation setting (ACT): When 25
S3| Paramg Twenftiyve deviccepi@d from the hea
b) Operation setting (ACT): When 20
Twenty devices are occupied fro
Aut o tuning: I n themecasoed of step
Out put ) ) ) )
D. (MV)Before driving PID instruction, t 1
During auto tuning, PID instruct
3. List of parameters S3.~S3.+28
Set item Setting Va Remar ks
) ] I't caemnltorbt e
S3. Sampling timell~32767( ms) )
operation cyc
) 0: Forward ope ] ]
bito Operation dir
1: Backward op
0O: Il nput vari aft
bitl invalid.
Oper+ Llnput variati
s3 +1 0O: Output vari
Settb'tz i v id. Do not set to
i
(ACT 1. Out put varias at the same
valid.
bit3 Not availabl e
bit4 O:Auto tuning i
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I:Aut o tuning i
0 : Upper and
bits out put value &abDo not set to
[
l1: Uppeand |l oweg5 at the same
out put value 4
bité 0:Step responseSel ect the au
bit7~bitlINot avail abl e
. When "0" i s
S3. +2l nputcdrndtwgent (0~99 ( %) )
filter is not
S3. +3Proportional [1~32767/( %)
) When "0" i s s
S3. +4 ntegral time0~32767(*100ms )
as "B" (no in
Wh e n "0"s etitd
S3. +5Derivative gal0~100( %) derivative g
provided.
Wh e n 0" i s
S3. +6Derivative til0~32767(*100msderivative op
not executed.
S3. +7 _ _ ,
These devices are occupied for internal
dat a.
S3. +1
] ) It is valid wW
l nput wvariat.i )
S3+.20 0~32767 "1" in S3.+1
i ncremental) ]
setting (ACT)
I nput variat:i 't is valid w
S3. +2(decremental )0O~32767 "1"S3.n+1 bDper i
val ue setting (ACT)
) 't is valid w
OQutput wvariat )
] "1" and bit §
(incremental )0~32767
S3.+1 +1 for
val ue .
setting (ACT)
S3. +2
I't is wmabid &
"0" and bit 8
OQutput wupper -[32768~32767
S3.+1 +1 for
setting (ACT)
] 't is valid w
OQutput wvariat )
"1" and bit 9§
(decremental )|0~32767
S3. +1 for t
S3. +2val ue .
setting (ACT
't is valid w
Out put | ower [-32768~32767 )
"0" and bit §
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number of

di fferent

Numbefr devi ces

setting (ACT).

Two or mor e PI D

instructions can be execut ¢

to each other.

occupied

l oops.) However S3makedsot et haper ands

speci

f oS3 lprartame t ®tresp st ag

External Devi
S3. +1 for t
setting (ACT)
O:l nput v(airncartei ) )
) It is valid wW
i s
) 1T or bit 2
bitoO not exceeded.
] 1S3. +1 for t
L'l nput wvari at g )
) setting (ACT)
i s exceeded.
0 : Il nput
) (decremental)
bit1l )
1: Il npuvari
Al ar |
S3. +2 (decremental)
out p
0 : OQut put
) (cmemental) ig
bit?2
1: OQut put
(incremental)
O: Out put
) (decremental)
bit3
1: Output
(decr e meenxtceele)d
*1: S3.+20~24 are occupied when ampyerkmitti oln, 2

1)Operation setting (ACT) :noWher |bi"tds" 1, 2 an
Twe nftiyve devices are occupied fSr3am the head
2)Operation setting dmMdCTy) :aMheal Ibit®" 1, 2
Twenty devices are occupied BBom the head (¢

x 2N series PLC s udpopeosr tnso tP IsEu,p pbounty ,iatybo need to manuall

X

More procedures

out putt 300

pl ease
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Data Trans:
15 Data Transfer 2

FNC ) Supported Mode
NO. S0 © e function 3G PL 2N PL MX2N PL
100 0
101 o}
102 ZPUSH|Batch Store of "
103 ZPOP |Batch POP of I "
104 o}
105 o}
106 0
107 o}
108 0
109 0
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151 ZPUSH/ Batch Store of I ndex Register

Thisstructiobat-ethppesartiheg present value of the index
For restoring the presestovattuendéxteegbsber sy baéech

Oper &

Il nstr d Functi on
Type
lebit Oper at leéebit Oper at. i
Mn e mo ) Mn e mo )
Il nstorn Condi t Il nstr Condi t
Contin
3 ste ZPUSEH 0
FNC1 5 Oper aft
ZPBH| | ' Pul s g
5 ZPUSH (Sing 0
Oper at

Head devi ce nsutnobreirngb atthceh pr e s e
regi stevs &/0d td0 to Z7

D. Number of stmeasagef batch

Oper arn D. - i Bl Nb6t
D. 4D. +I11Mumber of t tsmeosr Bgfe-shat e

storage destination
Target :DeRvi ce

Explanall.16it op &rPdiSIAHPIEP
functi g Comm?nd
‘ '”lpu FNC102

1)The contents of the index registergdV0Detbpo

and | ater.
When the contents of -shdegdregheterumbean eala;
is incremented by "1".
2)For r esthoaticnhgpdt Hdat a, use ZPOP (FNC103) ins
Use ZPUSH (FNC102) and ZPOP (FNC103) instr.
3)By specifying B.s&mRdSHe (iIFN&€C1t0®) and ZPOP (
useidn the nest structure.
I n this case, theddedulpy eDle@eirayft tderanee Z& USH
instruction is executed. Secure in adesanace
AHNDThe figure bel ow showssttore®ddaitmma structur e
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 When the nest structure is notused  pggicn. - When the nest structure is used Batch-
Index reglsterm ZPUSH stored data  Index register stored data
> [E—V *
20 | instucion  (@*0 ! Z0 | (11zPUsH (@0 1.
Vo Number of times +1 Z0 VO | instruction +1 Z0
Z1 of batch-storage +2 Vo Z1 glfulgglt):r:-gzcslrg];es 1st nesting +2 Vo
vz, @ is o by 1" +3 Z1 vi | (D):0->1 Number of +3 Z1 .
75 incremented by "1". +4 Vi 72 «— tlrl:rJ]etS ﬁ_f +4 Vi 16 points
S - [4] ZPOP atc ~for 1
V2 +5 22 i instruction storage +5 £2 nestin
— [21zPOP S 27| Number of times (D)= 1 : : ng
: instruction of batch-storage ) .
Z7 Number of times of : Vi | (D):—0 +15 Z7
V7 | batch-storage  +15| 77 2] ZPUSH instruction ,  *16L V7
is Number of ti K .
decremented by 10 L7 of batch-storage  2nd nesting | 17, 2
nqw @: 152 Number of +18 Vo
—_ times of +19 Z1
batch-
[3] ZPOP instruction storage +20 Vi
* - Numb f ti f =2 : .
1 Number of times of batch-storage b:t?h-zgc;aéges ° @
(D) :2-1
. When not hesinegt structure, -sl enaag hbeec fmoerseb eerx
ZPUSH (FNC102) instruction.
., When using the nest str uctsutroer,agcd .bta frmoetsh e e ra
ZPUSHFNC102) instruction the first ti me.
Progr M8002
ex a mp2l —it RST DO [
X005
B as [ <o [ vo |
i FNC12 1 w10 | vo H
MOVP
X000 VO
ik Y000
X000
FNC 01
—i| PO
CALL
FNC 0B | |
FEND
e M8000
PO
i FNC102 DO
RUN monitor ZPUSH
I SR “17
[ X006 |
| f FNC 12 K5 vo H
! MOVP :
I |
| X??E' FNC 12 K10 vo H | Program using index
! MOVP | registers
I |
I |
[ 0 )M
I |
I
1 D100Vo)| |
Mai?m FNC103 Vo |
ZPOP
FNC 02 | |
SRET
END [
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152 ZPOP/tRBRc&h POP of I ndex Register

This instruction restores the contents of thestiomedx
temporarily by ZPUSH (FNC102) instruction.
Oper & )
l nstru Functi on
Type
lebit ~ Oper at 32t Oper at. i
Mn e mio Mn e mo
I nstr Condi { Il nstr Condi t
Contin
3 ste ZPOP o}
FNC1 b Oper at
zrPop | ' Pul s e
5 ZPOPF (Sing 0
Oper at
Head device number-sttemprog at heéy
i ndegisters VO to V7 and Z0 to Z
D. : Number of -stmeagef batch
Oper arn D. - ) leit bi
D. 4D. +l1umber ofbatt-gthes agbkst @Brag &
storage destination
Target .DRvi ce

functi g

oper at

Explanal 1 1eit op&PaPZeOM

|C0_mm?nd

by FNC103

| i ZPOP @

1)The contents of the index registerst rlOed ot ¢
t®and | ater are restored to the original
regi steest ared, the numbBenrdiget dmesemenbaeat

2) For temporsatrodiyndatticdh data, use ZPUSH (FNC
Use ZPUSH (FNC102) and ZPOP (FNC103) instHr

When there is no nelsedamgt meth atngh pd ®@wves et i me g
ZPUSHNG F102) instruction.
When there are nested actions, pl ease cl ear

x Pl ease

refer to the program case 15.1
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16 Floating Point

Fl oat inng

, Supported Mod
FNC N| Mnemon Functi on
3G PL 2N PL MX2N P

110 ECMP Fl oating Point Compar " " "
111 EZCP FIl oating Point Zone " " "
112 EMOV FIl oating Point Move "
113 0
114 0
115 0

Fl oating Point to Ch
116 ESTR ) "

Conversion

Character String to
117 EVAL ) "

Conversion

Bi narmyt Plog nt to Dec
118 EBCD ) ) " " "

Point Conversion

Deci mal Fl oating Poi
119 EBI N ) " " "

Point
120 EADD FIl oating Point Addit " " "
121 ESUB FIl oating Point Subtr " " "
122 EMUL FIl oating Point Mult:i " " "
123 ED V Fl oating Point Divis " " "
124 EXP Fl oating Point Expon "
125 LOGE FIl oating Point Natur "
126 LOG10 |Fl oating Point Commo "
127 ESQR FIl oating Point Squar " " "
128 ENEG FIl oating Point Negat "
129 I NT Fbating Point to | nt ¢ " " "
130 SI N FIl oating Point Sine " " "
131 CcoOs Fl oating Point Cosin " " "
132 TAN Fl oating Point Tange " " "
133 ASI N |FIl oating Point Arc S "
134 ACOS Fl oating Point Arc C "
135 ATAN Fl oati ng Fa@ainmgt nAr "

FIl oating Point Degre
136 RAD ) "

Conversion

FIl oating Point Radia
137 DEG ) "

Conversion
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161 ECMP/ Fl oati ng Point Compare

Fl oat inng

This instruction compares two datrae g blitn a(rlyanf dsomatlilnegm)
three single bit devices.
Oper & .
Il nstrd Functi on
Type
lebit Oper at 32t Oper at. i
Mn e mo ) Mn e mo _
I nstr Condi t I nstr Condit
S1. Conti nu
FNC1 0 13 st DECMF |
S2. Operati
ECMPL
D. Pul se (
DECMP |
D P Operati
s1 Device number storing binary fl| Real nu
' Target DEWKiHEr et ouch (binary
- Device number storing binary fl| Real nu
Oper arn ' Target DeRYK EH,&retouch (binary
Head bit device number to which
D. devices are occupied.) bit
Target DM \Sjrceet ouch

Expl anag
functi

oper at

32bit opdbEMPDEBCMRBP
Theompari sjo8l)\sellidsse compared with th&2¢B2hpRari

floating point datlh.,DavhD. €¢utrmesr ONi tacamardg ng
(smaller, same or | arger).
Commetnnd
inpu FNC110
:F ____E Turns ON in the case of
I et N (CDRECDHICDRECDIE
| 1
: (D )+1 | Turns ON in the case of
| 1 EDEDI= GG
i |{(D=)+2 | Turns ON in the case of
T IEDMEDI<IE) G

Even if the command inputnsturost OBFR B dMDDEQH

hold the status
before the please rewrite this command i nput

When a constandpdKi[]f@ile@alsS2,S+21. J]it i s aut oms

converted from binary(rnedlo mumaery) fwlean itnlge

|
I
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Thre

e devices afrBD.o¥l wRiled fr om

Progr
examp

E The designated

I pecve | po [ p1oo| mio |

M10
| ——[D1, DO]>[D101. D100].M10is ON

M11
— ——I(DP1, DO]=[D101. D100].M1lisON

M12
— ——I[D1. DO]<[D101, D100;,M12is ON

deviceical MfOpcwhprcasaiMiomml?2

E When XO0=ON, the DECMP instructi omiilsl ebxee cQUN.e dWh eann dX Oc
DECMP instruction wil/ not be execut ed, and the stat
E If you need ytoaw gatn @etOM0I~M2 in series and parallel

E To cl ear

162 EZCP/ FI

the compar R$Sdnore@®ST, i pbeasetusa.

oating Point Zone Compare

This instruction compares data (binary floating poi
result to three single bit devices.
Oper 4 :
l nstru Functi on
Type
lebit Oper at 32bit Oper at.
Mn e mo Mn e mo
I nstr Condi t I nstr Condit
S1. .
Continu
FNC1 S2. o} 17 st DEZCF |
Operati
EZCP_| S. _
Pul s®i ng
D. DEZCPF _
D P Operati
s1 Data register number storing bi| Real nu
' Target DRyK H,&r et ouch (binary
- Data registerbnonmbgerflkoatring ppaorf Real nu
| Target :DeRVK, H,&retouch (binary
Oper ar s Data register number storing bi| Real nu
' Target :DeRVK H,&retouch (binary
Headdébvice number to whilcth itsh eo u
D. devices are occupied.) bit
Target :BéMyS,rcet ouch
Explanal 32pit opEZCMBZCPP
functig
oper at The compari[sDIh,SHlla|] 82 sSt2lay e compared with the
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t he

[ S.,$1as floating point dRtR., +BndZueaintsh eON haictc ¢

Command

result (smaller, same or | arger).

e I

Turns ON in the case of
enlaaN (CD U ECDIEICDEICD)

+1 Turns ON in the case of
i MIEDDHLED] < I(EDH.(8 D] = [E2)+1.E2 1"
+2 Turns ON in the case of
i LEDMICDIENEDRICDI

!

Even if the comman®FFnpod DEZCP instrudDieg
hold t heesftoateust he command input turned OFF.
When the constants ([KS1.H)l,arSl.s]pec[iF23.eddlhieng
automatically convertedsifnrgon hBel N Itooa t2i.n gAfptoeif
Threevices are pDbDbupd.etd2]f r om
., Make sure that two comparison v[a$l,ssEl[H&az,S2110
the cdsSel, o] S2,S2A.t1h,e VaSl2u &2li s egar dedl ,&Helly]al
during comparison
Progr
examp X0
— DEZCP | DO D10 D20 MO
MO
————  [D1, DOJ>[D21, D20], MO=ON
M1
{}——— (D1, DOJ<[D21, D20}<[D11, D10], M1=ON
[ﬂE [D21. D20]>*{D11. D10], M2=ON
E The designated device is MO, which automatically occ

RST or ZRST instruction.
E When XO0=ON,

the DEZCP instruction OMN; ewheecru tX0dDBEOAdHPd tof

nstruction is not executed, and the state of MO ~ M2
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16,3 EMOV/ Fl oati ng Point Move
This instruction transfers binary floating point dat
Oper 4 )
Il nstru Functi on
Type
levit Oper at 3bit Oper at
Mn e mo } Mn e mo n ]
Il nstr Condi t Il nstr Condit
Contin
FNC1 S. 0 9 ste DEMOV
Oper at
EMOV| D.
Pul se (
DEMOVF
D P Oper at
s Binary floating pocient odadavi{teamn| Real n
' Target :DeRYE,cetouch (binary
Oper arn i i i i
b Device number receiving floating| Reardumk
' Target :DeRyriecteouch (binary
Explanal 32 pijit oPEM®@YDEMOYP
functid ) ) )
The contents (binary floatinfqdg.ddime tdradmap Do
oper at
Commetand
PUt | FNC112
}—JF bemoy | G2
D..] A real number (E) <c8 o ,
EDE @)+
———~r——""——~  Transfer A Y — N
| 4.23542 4.23542 |
Binary floating point Binary floating point
(real number) (real number)
Progr X0
j——— pemov E3.1415926 D10
examp |_|
E When XO0=OFF, the content of (D11, D10)udaocefs HD.t1 L£hENe
point number is transferergecttes .the (D11, D10) dat a
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164 ESTR/ Fl oating Point to Character Strin

This instruction converts binary floating point dat a
number of digits.
On the other hand, STR (FNCZAMGkQ)a iimsttor uac tcihcamr accd rew e rstt sr

Oper & .
Il nstr u Function
type
levit Oper at 3bit ) Oper at.
Mn e mo } Mn e mio )
Il nstr Condi t Il nstr Condit
S1. Continu
FNC1 0 13 st DESTF |
S2. Oper ati
ESTR
D. Pul se (
DESTR _
D P Operati
s1 Binary floating point data to b| Real n
" | Target :DeRYE,cetouch (bihary
Head device number storing the
Oper an S2. value to be converted leéeit bi
Tar Petv i:Ke)XnXnMngSILbC,D,R,ret ouch
b Head device number storing conv| Charact
' Target :BeMincM&nSI,C,D,R,retouch string

Expl ana 1.32bit oprESTIMBSTRP

functid
The contents (binarlySt]|Slatiieng opmoientt edlati aa)t oo i

accortdad ntghe cont ersSt2sS 2s p8ic irf2iaemdl Wy en sthard It
A reamber can be diB&ctly specified as

oper at

Co_mm?nd
inpu
] e &

1: lf:?;pmoa::ent depending on the displa

0: Decimal point The data after conversion varies
format

specification stored in
+1 | Total C’I‘i;'i"t"sber of .. 2to 24 can be set.

+2 Number of digits
of decimal part

2.ln the case of deci mal point format

The total number of digiS2si+dhiashfoaholwe ¢
When the numbertbé déegi mal partdiigsi t"s0"Q 2Tq
When the number of digits of the deci mal |

digits O (Number of digits of deci mal part

2)The number of digits of the deSc2i.ma@ fpeorm Ow

However ,owihneg frnoulsit be satisfied, "Number o
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di g-i3t) s
3.l n the case of exponent for mat
1)The tot al number of digb2sitdwhas hf elalnow®e D/
When the numberdedipddargi tiss 0'f0O"t hTeet all numbe
When the number of digits of the deci mal |
digits O (Number of digits of deci mal par i
2)The number of digits of the deSc22niasl mmfpOortto wy
However, the following must be satisfied,
di g-i7t) s
Progr Al
exampl — | DESTRP | DO D10 D100
E When X0=ON, the contents of DO and D1 (binaryohlteat:i
specified imdDlLthet opprblgZx,anma stored in the device after
D1[ |Convers
0 Tot al numbeg b1®6060b8 bddddboO
0 form
Dl:AII di | 0 0533 D10l 20H( 20 H(
1 g I I S P a S P 3
1 j j —>
D1 Deci mal Em ecif
7 D10 2EH(.) 30H(O0)
2 pl aces pty
o Quat i D10 33H(3) 30H(0)
D0O=0.032745 D10 OO0OH ! 33H(3)
Proagr
examg X0
f——— DESTRP | DO D10 D100
E When X0=ON, the contents of DO and D1 (binaryohlteat:i
specified in D10 to D12, and the progream stored in t
D1 Conver gi .
1 YTotal number b1%600b8 bdddObLO
0 form
D1 AR D I ! !
1 5 Al l di o a3 271 4160E1-101 2 D10y 20H(spa 20H(sps3q
D1 Deci mal "Em| | Deci n D10
4 2EH( .) 33H(3
2 pl aces pt Quant
D10 37TH(7) 32H(2
D0=0.032745 D10 36H(6) 34H( 4
D10 2 D H)( i 45H( E
D10 32H(2)] B0H(O
D10 0000 H
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165 EVAL/ Character String to Floating Poi

This instructehaoamactoeavestisi ag (ASCII codes) into bina
On the other hand, the VAL (FNC201) instruction conv:
I nstr| Oper a ;
Functi on
form Type
lebit Oper at 32t Operoat i
Mn e mo n ) Mn e mo n o
Il nstru Condi t Il nstru Condi ti
FNG Continu
S. 0 9 ste DEVAL )
117 b Operati
EVA| | ' Pul se
DEVAL _
D P Operati
Head device number storing charact g
S. floating point data Character
Oper 4 Target BayincdnMngSIL,C,D,R,r et ouch
5 Head device number storing converte Real n
' Target :DeRvriecteouch (binary)
Expl ai 1.32bit o p OrEaVtAIDENV AL P
of fu A character strBhgrsieredniverteddd dto bipnhabp+til o

and Comm?nd
Inpu
|F FNC117

., A specified character string may be in the decim

either format c¢ alni mer yw ofnlveattiendg i mdiont dat a.

b1560000b8] bddddddboO

ASCI | codé

S. ASCI | cod e
char act ¢

ASCI | codeg ASCI | cod €

S. + |:> D.+1 D.
char act ¢ char act ¢

Bi nary f

ASCI |l code ASCI I cods )

S. + point
charact ¢ charact ¢

(real nu
s AZLI | codei ASCI I <codgs

.
charact ¢ charact ¢
0O0O@HnNndi cat
S. + end of the
str) ng.
ayln the case of decimal point for mat
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b15— — — — — — b8 b7 —————— b0
GO 31H(1) : 2DH(-)
(52 +1 30H(0) ! 2EH(.) |+1 |
—1.07812
+2 38H(8) ! 37H(7) N -~ y
Gw|  wma | sw Binary foting poin
(52)+4 | 00H
b)l n the case of exponent for mat
When a character string t o pboe ndo mswesrdtiagfsd &idndlog ibtisn
excluding the sign, decimal point and exponent par
a In the case of deci mal point for mat
b) In ¢dsee of exponent for mat
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