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SAFETY PRECAUTIONS

« Read the SmartAXIS Pro/Lite User’s Manual to make sure of correct operation before starting installation, wiring, operation, maintenance, and
inspection of the SmartAXIS.

o All SmartAXIS modules are manufactured under IDEC's rigorous quality control system, but users must add a backup or failsafe provision to the
control system when using the SmartAXIS in applications where heavy damage or personal injury may be caused in case the SmartAXIS should
fail.

« In this user’s manual, safety precautions are categorized in order of importance to Warning and Caution:

AWarning Warning notices are used to emphasize that improper operation may cause severe personal injury or death.

« The SmartAXIS is not designed for use in medical equipment, nuclear power, railways, aviation, passenger vehicle equipment, or similar
applications requiring a high degree of reliability and safety. The SmartAXIS cannot be used for such applications.

« When using the SmartAXIS in applications not described above that require a high degree of reliability in terms of functionality and precision,
appropriate measures such as failsafe mechanisms and redundant mechanisms must be taken for a system containing the SmartAXIS.

« Emergency stop and interlocking circuits must be configured outside the SmartAXIS.

o If relays or transistors in the SmartAXIS output circuits should fail, outputs may remain in the on or off state. For output signals which may
cause serious accidents, configure monitor circuits outside the SmartAXIS.

o The SmartAXIS self-diagnostic function may detect internal circuit or program errors, stop programs, and turn outputs off. Configure circuits so
that the system containing the SmartAXIS is not jeopardized when outputs turn off.

o Turn off power to the SmartAXIS before installation, removal, wiring, maintenance, and inspection of the SmartAXIS. Failure to turn power off
may cause electrical shocks or fire hazard.

o Special expertise is required to install, wire, program, and operate the SmartAXIS. People without such expertise must not use the SmartAXIS.

o Install the SmartAXIS according to the instructions described in SmartAXIS Pro/Lite user's manual. Improper installation will result in falling,
failure, or malfunction of the SmartAXIS.

ACaution Caution notices are used where inattention might cause personal injury or damage to equipment.

o The SmartAXIS is designed for installation in a cabinet. Do not install the SmartAXIS outside a cabinet.

o Install the SmartAXIS in environments described in SmartAXIS Pro/Lite user's manual. If the SmartAXIS is used in places where the SmartAXIS
is subjected to high-temperature, high-humidity, condensation, corrosive gases, excessive vibrations, and excessive shocks, then electrical
shocks, fire hazard, or malfunction will result.

o The environment for using the SmartAXIS is “Pollution degree 2.” Use the SmartAXIS in environments of pollution degree 2 (according to IEC
60664-1).

¢ While moving or transporting prevent the SmartAXIS from falling, otherwise damage or malfunction of the SmartAXIS will result.

o Wiring must use lead sizes that are appropriate for the applied voltage and current. Terminal screws must be tightened with the prescribed
tightening torque.

o Prevent metal fragments and pieces of wire from dropping inside the SmartAXIS housing. Put a cover on the SmartAXIS modules during
installation and wiring. Ingress of such fragments and chips may cause fire hazard, damage, or malfunction.
o Use a power supply of the rated value. Use of the wrong power supply may cause fire hazard.

e Use an IEC 60127-approved fuse on the power line outside the SmartAXIS. This is required when equipment containing the SmartAXIS is
designed for use in Europe.

e Use an IEC 60127-approved fuse on the output circuit. This is required when equipment containing the SmartAXIS is designed for use in Europe.
e Use an EU-approved circuit breaker. This is required when equipment containing the SmartAXIS is destined for Europe.

« Make sure of safety before starting and stopping the SmartAXIS or when operating the SmartAXIS to force outputs on or off. Incorrect operation
of the SmartAXIS may cause machine damage or accidents.

« Do not connect the ground wire directly to the SmartAXIS. Connect a protective ground to the cabinet containing the SmartAXIS using an M4 or
larger screw. This is required when equipment containing the SmartAXIS is designed for use in Europe.

¢ Do not disassemble, repair, or modify the SmartAXIS modules.

e The SmartAXIS contains electronic parts and batteries. When disposing of the SmartAXIS, do so in accordance \: ;
with national and local regulations.
—
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ABour THIs MANUAL

This user’s manual describes basic and advanced instructions and the usage of software for SmartAXIS ladder programming.
Chapter 1: Operation Basics
General information about simple operating procedures from creating a user program using WindLDR on a computer to monitoring
the SmartAXIS operation.
Chapter 2: Ladder Program Monitoring on the SmartAXIS
Monitoring the ladder program in the SmartAXIS.
Chapter 3: Device Addresses
Device addresses available for the SmartAXIS to program basic and advanced instructions. Special internal relays and special data
registers are also described.
Chapter 4: Instructions Reference
List of all basic and advanced instructions and general rules of using advanced instructions, terms, data types, and formats used
for advanced instructions.
Chapter 5: Basic Instructions
Programming of the basic instructions, available devices, and sample programs.
Chapter 6 through Chapter 26:
Detailed descriptions for advanced instructions.
Appendix
Additional information about execution times and byte sizes for instructions.
Index
Alphabetical listing of key words.

Publication history

March 2013 First Edition
August 2013 Second Edition
October 2013 Third Edition
August 2014 Fourth Edition
January 2015 Fifth Edition
May 2019 Sixth Edition
December 2019  Seventh Edition

Trademarks
SmartAXIS is a trademark of IDEC Corporation.

IMPORTANT INFORMATION
Under no circumstances shall IDEC Corporation be held liable or responsible for indirect or consequential damages resulting from
the use of or the application of IDEC PLC components, individually or in combination with other equipment.
All persons using these components must be willing to accept responsibility for choosing the correct component to suit their
application and for choosing an application appropriate for the component, individually or in combination with other equipment.
All diagrams and examples in this manual are for illustrative purposes only. In no way does including these diagrams and
examples in this manual constitute a guarantee as to their suitability for any specific application. To test and approve all
programs, prior to installation, is the responsibility of the end user.
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RELATED MANUALS

The following manuals related to the SmartAXIS are available. Refer to them in conjunction with this manual.

Type No. Manual Name Description
Describes product specifications, installation and wiring instructions, instructions for
FTOY-B1378 SmartAXIS Pro/Lite basic programming operations and special functions, device and instruction lists,
User’s Manual communication functions, and troubleshooting procedures for the SmartAXIS Pro/
Lite series.
SmartAXIS Describes basic operations for ladder programming, instructions for editing and
FT9Y-B1382 Ladder Programming Manual monitoring ladders on the SmartAXIS, available devices and instruction lists, and
(this manual) details of each instruction.
SmartAXIS FBD Programming Describes basic operations for function block programming, device and function block
FT9Y-B1386 ] . .
Manual lists, and details of each function block.
Describes product specifications, installation and wiring instructions, instructions for
SmartAXIS Touch ) p P . . . . J . . Lo
FT9Y-B1390 , setting basic programming actions and special functions, device and instruction lists,
User’s Manual . . . )
communication functions, and troubleshooting procedures for the Touch series.
WindLDR Help Descr.ibes u§age instructions for WindLDR, programming software for the SmartAXIS
Pro/Lite series.
) Describes programming for the SmartAXIS Touch series, and usage instructions for
WindO/I-NV3 Hel
indo/ P the WindO/I-NV3 configuration software.
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NAMES AND ABBREVIATIONS USED IN THIS MANUAL

Model Names

Name Used in this Manual Description (Detailed Type No.)
SmartAXIS FT1A programmable logic controllers.
Modules without LCD.
SmartAXIS Lite (FT1A-B12RA, FT1A-B12RC, FT1A-B24RA, FT1A-B24RC, FT1A-B40RKA, FT1A-B40RSA, FT1A-B40RC,

FT1A-B48KA, FT1A-B48SA, FT1A-B48KC, FT1A-B48SC)

Modules with LCD.

SmartAXIS Pro (FT1A-H12RA, FT1A-H12RC, FT1A-H24RA, FT1A-H24RC, FT1A-H40RKA, FT1A-H40RSA, FT1A-H40RC,
FT1A-H48KA, FT1A-H48SA, FT1A-H48KC, FT1A-H48SC)

Modules that extend the functionality of display.

(FT1A-M12RA-W, FT1A-M12RA-B, FT1A-M12RA-S, FT1A-C12RA-W, FT1A-C12RA-B, FT1A-C12RA-S,
FT1A-M14KA-W, FT1A-M14KA-B, FT1A-M14KA-S, FT1A-C14KA-W, FT1A-C14KA-B, FT1A-C14KA-S,
FT1A-M14SA-W, FT1A-M14SA-B, FT1A-M14SA-S, FT1A-C14SA-W, FT1A-C14SA-B, FT1A-C14SA-S)
SmartAXIS Touch with relay output.

(FT1A-M12RA-W, FT1A-M12RA-B, FT1A-M12RA-S, FT1A-C12RA-W, FT1A-C12RA-B, FT1A-C12RA-S)
SmartAXIS Touch with transistor output.

SmartAXIS Touch (Transistor output type) | (FT1A-M14KA-W, FT1A-M14KA-B, FT1A-M14KA-S, FT1A-C14KA-W, FT1A-C14KA-B, FT1A-C14KA-S,
FT1A-M14SA-W, FT1A-M14SA-B, FT1A-M14SA-S, FT1A-C14SA-W, FT1A-C14SA-B, FT1A-C14SA-S)
SmartAXIS Pro and Lite models with 12 I/O points.

SmartAXIS Touch

SmartAXIS Touch (Relay output type)

12-1
/0 type (FT1A-B12RA, FT1A-B12RC, FT1A-H12RA, FT1A-H12RC)
24-1/0 type SmartAXIS Pro and Lite models with 24 I/O points.
P (FT1A-B24RA, FT1A-B24RC, FT1A-H24RA, FT1A-H24RC)
40-1/0 type SmartAXIS Pro and Lite models with 40 I/O points.

(FT1A-B40RKA, FT1A-B40RSA, FT1A-B40RC, FT1A-H40RKA, FT1A-H40RSA, FT1A-H40RC)
SmartAXIS Pro and Lite models with 48 I/O points.

48-1/0 type (FT1A-B48KA, FT1A-B48SA, FT1A-B48KC, FT1A-B48SC, FT1A-H48KA, FT1A-H48SA, FT1A-H48KC,
FT1A-H48SC)

SmartAXIS Pro and Lite models with an AC power supply.

AC power type (FT1A-B12RC, FT1A-H12RC, FT1A-B24RC, FT1A-H24RC, FT1A-B40RC, FT1A-H40RC, FT1A-B48KC,
FT1A-B48SC, FT1A-H48KC, FT1A-H48SC)

SmartAXIS Pro and Lite models with a DC power supply.

DC power type (FT1A-B12RA, FT1A-H12RA, FT1A-B24RA, FT1A-H24RA, FT1A-B40RKA, FT1A-H40RKA,
FT1A-B40RSA, FT1A-H40RSA, FT1A-B48KA, FT1A-B48SA, FT1A-H48KA, FT1A-H48SA)

Preface-4 SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382 IDEC



TABLE OF CONTENTS

CLMERH

CLMERZ

Chwnw&

ChMER¢

CHAPTER 5:

IDEC

Safety Precautions .... Preface-1

YT TU L I T3 T o T PRI Preface-2
R 1C=Ta IR\ T LU PP Preface-3
Names and Abbreviations Used in this Manual .........cooiiiiiiiiiiiiiiiin s e e e s e e e aaaes Preface-4
Operation Basics

153 = [ A g | PPN 1-1
o TR <o o o PPN 1-2
(@ 1R I o [ [T g o oo = 3 1 PP PPPPTTTTPPRRN 1-3
1T 1YL o) = o o PRSPPI 1-6
Sy a U] LI @] LT - 1o O PPPPP PPN 1-7
(D100 ] [oT= o I = (oY =T o o [P PPPPPPPPT 1-7
17T T 1o @ 0= = T ] o 1-8
QUIE WINALDR ....uutiteeieeeiee e e s essssisesee e et e e e s e s s s s s ans e e e e e eeeeeesaa s ass s eeeeeeeeeeeeeea s aasseanaeeeeeaeeesseasnsseaneneeeeeaenesnnanas 1-8

Ladder Program Monitoring on the SmartAXIS

15 R Tol @] 0= =1 o] o P 2-1
Ladder Program MONITON ......uuueeeerieersssssssssnnnrrreresesssssssssssssrrsreessessssssssssssssnssnressesssssssansssssssnnesssssnssssnnsssnnnnes 2-3
Using the Ladder Program MONItOr.........ciiiiiuiuuiiiiiiiiiisess s e e e s s e e e e e e s e arassa s s e s s s s s s s e e s e e e e e ere s s s s nsnnnn e e e eeeeeenes 2-4
Device Addresses

DEVICE AGUIESSES ..ceevvrrruunuuias it i e e e e e e et ettt e eesss e s s s s s e e s e e e aeaeeeeesss e e ass e e aasaeaaaeaaee e e e e e e s e s s snn s s s a e s e eaaaeannes

Special INterNal REIAYS. . ..iiii i
Special Data Registers ....

Instructions Reference

5 R ol 11 oL o] o )
Advanced Instruction List...
Advanced Instruction Applicable SmartAXIS
Structure of an Advanced Instruction............ococvvvennens

Input Condition for Advanced INSEIUCHIONS........uvriiriiiiiiiii i
Source and DeStINATION DEVICES......uuuuuurruuiiiiieesiieeeeeseeeeeierirrrs s aa e e e aasaaeeseeteerresssssaaaasaeeaeaaasaaaseeeesnnssnnnnn
Using Timer or COUNter @S SOUICE DEVICE.....uuiiiiiiiiiiiiiirsiirrriise s s s s e s s nnrrnnnees
Using Timer or Counter as Destination DEVICE .........uuiiiiiiiiiiiiiiicceiiiieiii s e e e e 4-9
Data Types for AdVanCed INStrUCHIONS .....uuurrrrieeresiiiisiirrrrrrreeesssssssssssssrrrrrrrreessssssssssssnrrrreeeessssssssssssnnsrnnnnes 4-10
DiSCONLINUILY Of DEVICE AT@S .vvvrriieiiisiiisiiirrrirrreeeessssssssssssrrrreeeseessssssssssssrrnseersesssssssssssssssssnnnessessessasnssnnnnns 4-14
(N[O N e T @] 01T = 1410 ) OO PPPPRPPRTNt 4-14

Basic Instructions

[0 (eT=Ta ) I=T o o B0 ]\ o= T o ) S 5-1
OUT (Output) and OUTN (OUEPUL NOL) ..eviiiiiiiiriiirrriiiiine i 5-1
1Sy = o S I (20T ) N
AND and ANDN (And Not)..
OR and ORN (Or Not)........
AND LOD (Load) ............
L0210 5 (o
BPS (Bit Push), BRD (Bit Read), and BPP (Bit POP) ......cciiiiiiiiiiiiiiiiiciiiiiiiiisicsns s e e re e e e
LI R 1 A= o T I 1SS (12T o
TMLO, TIMO, TMHO, and TMSO (Off-Delay TiMEI) ....ceerriiiiiiiiiiiiiirerrrrries s e e e s ssssnnnreneeeeaeseeeas
CNT, CDP, @nd CUD (COUNEEI)....uureeiieiieiiiiiisisnsirneeeesssssssssssnssssseesssssssssssssssssssessssssssssssssnsnnssnseessssssssssnnnnns
CNTD, CDPD, and CUDD (Double-Word COUNEEN).........oiiiiiiurrrrrrrrersessssssssssssssssessss s s s s s s s ssssnnnnsneesesssssssssnnnnns
CC= and CC>= (Counter COMPAIISON) .....ccsurrrrrrerrrerresssininsssrrsssesrisss s s s s s s assss s rrreeesssasnnans
DC= and DC>= (Data Register COMPANiSON) .......ciiiiiurumrrrriieirissssssssssssssssssr e ss s s s s s s s s ssssrnssees
SFR and SFRN (Forward and Reverse Shift Register)....
SOTU and SOTD (Single Output Up and Down) ...........
MCS and MCR (Master Control Set and Reset) .............
IMP (Jump) and JEND (JUMP EN) ..uuniiiiiiiiiiie et e e e e e e e e e e s s

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382



TABLE OF CONTENTS

CHAEZ’ER 6:

CM? 7:

CHAEZ’ER 8

CHAEZ’ER 9:

CHAPTER 10:

CHAPTER 11:

)

Restriction on Ladder Programming.......eeeeeeeeeeesssssssrrrneeeesssssssssssssssssssreessesssssssassssssssssseesseesssessssmsnrsreeeseeens 5-31
Move Instructions

O A T = PP 6-1
MOVN (MOVE NOL) ...ututtriretieensis s i s e e s s s s s s e e e e e s s s s s e s b e e e e e e e s s s e s s R bR e e e e e e e e s e s bbb nn e e e e e e e e s e eas 6-5
(@ N 1 T [T =Tt o < TP 6-6
IMOVN (INAIireCt MOVE NOL) 1oiiiiiiiiiiiiiiiirs s r e e s e s e e e e e e 6-8
L2 (0 A (=T oL 1 01V PP 6-9
L= g T [T <ot =y 1 ) P 6-10
IBMVN (INAIir€Ct Bit MOVE NOL) ...ueueuueiiies i eee i e e e e e e e e e e e e e s assss s e e s e e e e e s e ee e e e e e e eesnnnnna s 6-12
NS T =TT P 6-13
NRS (N Data REPEAL SEL).....cciiieiiiiiiiiiiiiiir e e e e e e e e e e s s e e e e e e s e e e e e e e ensnnnnn s 6-14
(@ TR (7ol =T Ve ) N 6-15
TCCST (Timer/Counter CUrrent ValU SEOM) ...uuuuuruuuuuiiiriiiiiieeees e eeessssssssasssss s s s s s s s s s e e e e e e eeeesss e e e e e e e eeeeens 6-16

Data Comparison Instructions

L0 (04410 =T (= =l [ U= I ) 7-1
CMP<> (Compare UNEQUAI TO) ....iiiiuuurrrrrrriiiriississssssissss s s r s s s s e e e e s e s s s s s b rr e e e e e e e e s 7-1
CMP< (COMPAre LESS THaN) ciieiiieiiicierrrrreieeesessssssssnnrrrreeessesesesssssssssnnerreeeeessesssssssnnnnnneeeeessssssnnssnnnnnnnnssseens 7-1
CMP> (Compare Greater THaN)......cccvreerrrrrreeessssssssssnnrrrrreessssssssssssssssnssrrrressssssssssssssssnnsseseseseesssssnssnneesessss 7-1
CMP<= (Compare Less Than or EQUAl TO) ..uuuuiiiiiieerirrirrrrieniesssessssssssssrrrrsesssssssssssssnssnsssssssssssssssssssssnssssssss 7-1
CMP>= (Compare Greater Than or EQUal TO) .....ccciiiiiiiuiiiiiiiiiiiie s eeeee s s s e e e e e e e e n s s 7-1
ICMP>= (Interval Compare Greater Than or EQUal TO) ...ccceiiiiiiiiiiiiiiiiiiiiisrsss s e 7-6
(O (WeT-To I @olaa o [ =l =la [UE= | I o)) PSPPSR 7-8
LC<> (Load Compare UNEQUAI TO) ..uueeerrriieieriiiiiiiinnrrrereeeressssssssssssssssseeresssssssssssssssssssnssssessssessssssssssnsesesssns 7-8
LC< (Load CompPare LESS ThaN) ... ..uuureieriiiiiiiiissiiisnrerrriese e s s s ssssssssrssss e e rs s s e s s s s s s ssnnnsrrnr e e e ses s s s s s s s snnnnnnnesssseens 7-8
LC> (Load Compare Greater TRAN) ...ueiceeeeiriiiirsiirinrrerrreeese s s s s sssssssssssssrrre e s s s s s s s ss s nnnsnn s e e e e e e s e s s s s sssnnnnneeeesesss 7-8
LC<= (Load Compare Less Than or EQUAl TO)......cccuurrerriiiiiiiiniiiiiiiirsie i s s 7-8
LC>= (Load Compare Greater Than or EQUAl TO) ....uueiiiiiiiiiiiiiiiiiiiiii i 7-8

Binary Arithmetic Instructions

ADD (AdAItION) 1.uvveieiiiiriie i 8-1
SUB (SUDEIACEION) 1.iiiieeeetetittttitises s e s s e s s e e e e e et e e e e s s s s s s s e e e e e e e e e e e eeeee e eese s s ss e e e e e eeeaaaaaeeeeeeeeeennnsnssaaannas 8-1
18I Q100 or= o ) PP 8-1
[0 (Yo ) PP 8-1
L (O 1 ol =T 3 47T o) PPN 8-13
[0 = O (=Tl =7 0 1= | P 8-13
L2 I oo ) P 8-14
10 (7021 TP 8-15

Boolean Computation Instructions

ANDW (AND WOFA) ..v.vvverererereeeetetesesesesesessseesesesesesesesessssesesesesesesesessssesesesesesesesessssssesesesenensssssssesesesesenenees
ORW (OR Word)
XORW (Exclusive OR Word)

Shift / Rotate Instructions

) S S 1L =1 TP PRSP PP 10-1
S I (S a1 2T o1 TP O UPPPPPP 10-3
BCDLS (BCD LEFt SHIft)...vvrvevseererisiisisisesessssesesssssssssssssssssssssssssssssssssssssssessssssssssssssssssessssssssssssssssssasesssssesssns 10-5
WSFT (WOId SNIfL) ceeievreisissirersssiieeeessireee s s siree e s s s re e e s s r e e s s ssre e e s s sssne e e s sssneeessassseeessansnneesannrneeessrrneenansnns 10-7
L@ N I 2 Te] = 1T = ) PP 10-8
ROTR (ROALE RIGNE) +veriiiuvrreesiiiiieeisiteie e s ssiirr e s s e e e s st e e s s s e e e s ar e e e s s b e e s e bnn e e e s s snne e e s snbnaesssnnneessnnnnnnas 10-10

Data Conversion Instructions

HTOB (HEX £0 BCD) 1vuvevvetiitesieeetestesteessestesaeseasestssaesesbesssstessssesssssessssesbessessassstessesssssstessessasessessesessessessnsens
BTOH (BCD to Hex) .....
HTOA (Hex to ASCII) ....
ATOH (ASCII to Hex) ...
BTOA (BCD to ASCII)....
ATOB (ASCII to BCD)

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382 IDEC



TABLE OF CONTENTS

CHABZER 12:

CHAPTER 13:

CHABZER 14:

CHAPTER 15:

CHAPTER 16:

Charrer 17:

CHAPTER 18:

CHABZER 19:

CHABZER 20:

CHAPTER 21:

IDEC

ENCO (ENCOAE) +evvvreeiiieessurrrnnrrrresasssssssssssssssnnreseessssssssassssssnnnssessesssssssssssssnnssessssssssssssssssnnssnnsssseessssnnssnnns 11-15
[ =0 N (=Yl T 1= PPN 11-16
BONT (BIt COUNE..vuvrvsvevevreresissesesessstebesesese st sesestsssbebebesessse st s st et ebebebese s sese st bebebebesess st se st st abebebebese s seststtas 11-17
ALT (AIEErNAtE OULPUL) .oeieeeieiiiiitiiiiiis s s e e e e e e e e e e e e e e e e r s e s e e s e e e e e e e ee e e e e e e ssasa i na e e e e eeeaeeeeeeeeeeennennsaanes 11-18
(@100 I () 1Y T D= 1= T Y/ 0 =) R PUPP RN 11-19
(DI (3= = I YT =) 11-21
(D@ = (= = TN 000 110 =) PPN 11-22
YA e (= 1= o PP 11-23

Week Programmer Instructions

WEEK (WEEKIY TIMEI) .1t ieiiicitrrreeerrseseessssssssnnnnrrreeesssssssssssnrsnsseeeseassssssssnsssnnsnnnesessssssssnsssnssneessnsssssssnnnnnns 12-1
YEAR (YEAITY TIMEI) wuvrrerreeriisessssssssssnsrrnrreessssssssssssssssssssersessessssssassssssssssssssssssssssssnssssssnsnnseessssesssnsnsssnnnnns 12-12
Display Instructions

L R (7= T = PP 13-1

Program Branching Instructions

NI (T =, IO 14-1
LIMP (LGDEI JUMIP) 1rtttttruuuiiieieesieeeeeeee et e eeessssssssas s s s s s s s s e e e e e e e e ee e e e eee e e e aa s a e e e e e eeaaeeeeee e e e e eansnn s aaaannnneeeeeeenees 14-1
LY (= o= X | PR 14-3
[ I = o 1= B 2= 0T o) IO TPPPPPRPTOt 14-3
DINZ (Decrement JUMP NON-ZEI0) ...iocuuurrirriiiiiiniiiissssssissssss e e s s s s s s s s e e e e s s s s s s s s s ssbsnssrr e e e e s s s s s s snnnnnnnnees 14-5
Refresh Instructions

TOREF (I/O REfTESN) 1eriiiiiiiiiesiurrrreiieriess s s e s ssissirneree s e e es s s s s sssssnnnnr e e e e aessesssssnsnnnrrreeeeesesssasnssnnnrrnnnenenesssennsnnns

HSCRF (High-speed Counter Refresh)

Interrupt Control Instructions
[0 (1571 o LTl 1= o] o TP 16-1
L3 B aT=1 o) L0 a4 U ) TR 16-1

Coordinate Conversion Instructions

XYFS (XY FOMAE SEL) 1vveveririiiiiessiirrnrieeriiesssssssssssssnnsrrrsssessssssssssnnsrrreeessesssssssssnsnsnneeesssssssssssnnssnnnnnensensenns
CVXTY (Convert X to Y)
CVYTX (Convert Y to X)

Average Instructions
LN G (a7 =] = o= 18-1

Pulse Output Instructions

PULS (PUISE OULPUL) 11tttutieeeesee e e e e ee e e ettt ese s s s s s s s e e e e e e e s e e e e e e e e et e e s n e e e e e e e e e e e e e e e e e e eesesnn s s nenereeeeeeenens 19-1
PWM (Variable Duty Cycle PUISE OULPUL) .....uuuuruiiiiiiiiiieee e e e e e e esee e e s rsasisss s s s s s s s s s e e e e e e e e e e eesan e e e e e e e e e e e eeees 19-8
RAMP (Trapezoidal CONLIOL) ....ueiieiiiiiieiieeee ettt s s e e e e s e e e e e e e e e e e e s e e e e e s e e e e e e e ee e e e e ee s s s s e nsaneneeeeeeeenes 19-15
4 SN I 7= o T8 2= 1 ) PP 19-26
ARAMP (RAMP With TabI) ..eeevvurrrrruiiiiisiiiiiiieisieeeeesnssssssasssssa s s e s s s s eseeseeerrsssssaaaaeeeeeeeeaeeeeeeeeenarennnnnnnsannnn 19-32

Dual / Teaching Timer Instructions

DTML (1-SEC DU TIMEI) wetrvrreereeeessssssssnrrrnrrerssessssssssssssnnnsresssssssssssssssssssnsessssessssssssssssssssseessessssnssssnsnnnnees
DTIM (100-ms Dual Timer) ....
DTMH (10-ms Dual Timer).....
DTMS (1-ms Dual Timer) .... .
I N QLo 1T e T T 1= o) PP

Trigonometric Function Instructions

RAD (Degree t0 RAAIAN) ..uuvvrriiriiiiiiiiiiiiiiiiiiii s 21-1
DEG (RAdI@N t0 DEGIEE) ..vvvrrrrrrereisiiisssisisrrrrreerrsessssssssssssssnnrrreeesssssssssssssnssnnsesnssesssssssassssssssnnseesssssssssnssnnnnees 21-2
L1 LA (3121 PP 21-3
COS (COSINE) uuuurrrrrrerrrssssssssssasssnsneeressssssssssasssssssnrresesssssssssasssssesesessssssssssssssssnnsnenssessssessnnnsnnnsenssessssnnnnnns 21-4
B N = [2Te =] 1o I PR PO 21-5
FAN] N A (oY [ T=) ISR P PO 21-6
J YO0 SR € Lol 01101 RSO 21-7
SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382 1



TABLE OF CONTENTS

CHAEZ’ER 22:

CHABZ’ER 23:

CHAPTER 24:

CHAPTER 25:

CHAPTER 26:

CHABZ’ER 27:

CHAPTER 28:

ABEEN.QIA’

I NDEX

v

L 1N €Yol =TT 1= o PPN 21-8

Logarithm / Power Instructions

LOGE (Natural LOGaritim) .....oiceeiiiiiieiiii i r e e e s s s s nnnn e e e e e e e e e e s 22-1
[y N0 (o34 TxaT0] 0T8I F=T 1o Ty 4 P 22-2
Ly S (55 T T ) PN 22-3
L0 1TV (201 = o 22-4

File Data Processing Instructions

FIFOF (FIFO FOIMEL)tteiisttrteeesiureeesesrrerssssisseessasssseesssssseessssssesssassneesssansssesssansesesssansnnessssssnessansnsesesansnneessns 23-1
FIEX (FIrSE-IN EXECULE) ..oiiiiiiieeeiiettiititisssss s s s e s e e e e e e e et et e e sas e sa s e e s e e e e e e e e e e ee e ee s ss s s s e e e s e e e eeeeeeeeeeeeeeeeennnnssasaanns 23-3
FOEX (FirSt-OUL EXECULE)....cetteeeeirrrruuutiiiiisaas e e s s e s ssseeeeeeesesssssasaaaasseesaeaeeeeeeeneeeess s aa e e e s eaeeaeeeeeeeeennnassssannnnn 23-3
LN RO (A I = 1= 7= (o 3 PP 23-5
Clock Instructions

TADD (Time AdTItION) ceeiieeeeeeeirrrreeereeessssssssrrsrrr e e s e e s e s sssssssnnrrrrrereeessssasss s s rrrnereeeeessessssannnsrnnneeeneenssennnnns 24-1
ST E L QI TS0 o= ot o IO URN 24-5
HTOS (HMS £0 SEC)uurrrrrreeieiiiissssirrrnnreeriessssssssssssssnseeeseesesssssasssssnrnrseessesssssssssssssssnssesssssssssssssssssnnsnerseesseens 24-9
STOH (SEC T0 HMS) .. ttiiiieitiete e sttt ee s st e e s s st e e s s e e e s s s ssre e e s s s s e e e s s abeee e s ssseeeeeasbeeeesanseneeseareeessnnnnneessannnne 24-10
[0 Lo T Tl (1= =) o PSP 24-11

User Communication Instructions

L% 0 TN QL= 10211 N
LR I 2=
ETXD (User Communication Transmit over Ethernet) .
ERXD (User Communication Receive over Ethernet) ........coovcceemrrrrrrieeiiiss s sssssssrrsrrrrree s e e snsnnsnneeeesesenns

Data Log Instructions
[0 TG (.= = TN o T ) S
TRACE (Data Trace)

Script

ST S I (5 o 27-1
PID Instruction

Lo U I (1 £ T T T PP 28-1
Lo T ¥ 28-23
APPIICAtION EXAMPIE ..iiiiiiiiiiiiirr i 28-29
Execution Times fOr INStrUCLIONS ....uuurriiiiiiiiiiiiiiiiii i A-1
Breakdown of END ProCeSSiNg TIME ..uuiiiiiiiiiiiiiiiiiiririeiiins s a s A-5
TSy BT T 2 =P A-5

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382 IDEC



1: OPERATION BASICS

Introduction

This chapter describes basic procedures for operating WindLDR, software required for programming and maintenance of the

SmartAXIS Pro/Lite series.

Note: SmartAXIS Touch series use WindO/I-NV3 for programming. See the SmartAXIS Touch User’s Manual for instructions for programming and

basic operation of WindO/I-NV3 with the Touch series.

Start WindLDR

1. Launch WindLDR.

= Windows 10
Click Start button and then > All Apps > IDEC Automation Organizer > WindLDR.
= Windows 8

Click WindLDR in the tiles on the Start screen.

m Windows 7
Click Start and then Programs > IDEC Automation Organizer > WindLDR.

’f“m B project0L.pjw - WINDLDR
HH NS

U Configuraton  Online  View

ol Insert =

= —
Ly . " g * . Eraser . {fincement  f |
& |New LBj A M | {1 Append -

< _/Horizonta " JFDecrement

Select| Basic Advaneed Maco

Draw
Line | Vertical

Paste 1y H i Impott
[Ff

col Ru : {
‘ g Tnvert C‘,mrr,“g“ B Disable X Delete ~ H

Hump To ~

ISet -+

EE]

#rFind ~

G Replace ~

H - GoTo

Main Program {_|",

4

B X

Rung 1
1

A48 - |USB Network:1:1 |Mode: Edit |Rung: 1 Line: 1 Column: 1

]
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1: OPERATION BASICS

PLC Selection

Before programming a user program in WindLDR, select a PLC type.

1. Select Configuration from the WindLDR menu bar, then select PLC Type.

The PLC Selection dialog box appears.

PLC Selection Option

PLC Selection

SmartAXIS
Type No.

OpenMet
FCAA-CI0R 2K
FCAA-CI6RZX
FCAA-C24R2
FCAA-D20X3
FC4A-D20RX 1
FC4A-DA0X3
FCSA-CI0RZX
FCSA-C16R2Y
FCSA-C29R.2%
FCSA-DIGRX1
FC5A-D32X3
FCSAD12XIE
FT1A-12
FT1A-24
FT1A-40

@ Ladder

Useas Default N

Default

2 [ |
QK

Cancel FT1A-12

FT1A-H12RA
FT1A-B12RA
FT1A-H12RC
FT1A-B12RC

FT1A-24

FT1A-H24RA
FT1A-B24RA
FT1A-H24RC
FT1A-B24RC

FT1A-40

FT1A-H40RKA
FT1A-H40RSA
FT1A-B40RKA
FT1A-B40RSA
FT1A-H40RC
FT1A-B40RC

If the Use as Default button is pressed, then the
same PLC will be selected as default when WindLDR FT1A-48

is started next time.

FT1A-H48KA
FT1A-H48SA
FT1A-B48KA
FT1A-B48SA
FT1A-H48KC
FT1A-H48SC
FT1A-B48KC
FT1A-B48SC

FT1A Touch

FT1A-M12RA-W
FT1A-M12RA-B
FT1A-M12RA-S
FT1A-C12RA-W
FT1A-C12RA-B
FT1A-C12RA-S
FT1A-M14KA-W
FT1A-M14KA-B
FT1A-M14KA-S
FT1A-C14KA-W
FT1A-C14KA-B
FT1A-C14KA-S
FT1A-M14SA-W
FT1A-M14SA-B
FT1A-M14SA-S
FT1A-C14SA-W
FT1A-C14SA-B
FT1A-C14SA-S

2. Select a PLC type in the selection box, select Ladder as the programming language.

3. Click OK.

1-2

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382

IDEC



1: OPERATION BAsICS

Create Ladder Program

This section describes the procedure for creating a simple ladder program in WindLDR.
Note: See "Instructions Reference" on page 4-1 for details on basic and advanced instructions.

Sample User Program

Create a sample program using WindLDR that performs the following operation:
When only input I0 is turned on, output QO is turned on.
When only input I1 is turned on, output Q1 is turned on.
When both inputs I0 and I1 are turned on, output Q2 flashes in 1-sec increments.

Rung No. Input I0 Input I1 Output Operation
1 ON OFF Output QO is turned ON.
2 OFF ON Output Q1 is turned ON.
3 ON ON Output Q2 flashes in 1-sec increments.

Note: One collection of a group of instructions that control output or advanced instructions is called a rung. WindLDR manages programs in rung

units. Function descriptions can be configured as rung comments for individual rungs.

Start WindLDR

From the Start menu of Windows, select Programs > IDEC Automation Organizer > WindLDR.

WindLDR starts and a blank ladder editing screen appears with menus and tool bars shown on top of the screen.

1@ New

Paste g H . Import

e _Twe-

&

Select| Basic Advanced Maco

projectdl pjw - WINDLDR

T * . Eraser . A Increment | %2t | Sl ol Insert - D sump To
#_/ Horizonal * JfDecrement ! Jon 9. Append -
c o (Iset -

I

Draw col Rung -
Line |/ Vertical H it Invert Comment TayDisable X Delete +

#rFind ~
G Replace +
H = GoTo

Main Program (|,

4

b x

Rung 1
1

FT1A-48 - |USB Network:1:1 |Mode: Edit | Rung: 1 Line: 1 Column: 1

i1

VIDEC
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1: OPERATION BASICS

Edit User Program Rung by Rung

Start the user program with the LOD instruction by inserting a NO contact of input I0.

1. From the WindLDR menu bar, select Home > Basic > A (Normally Open).

L_‘L & | New

Pavsbe 123

(@ (Ao e

Basic Advanced Macro Coil -I,
L

‘T it || Select aw
LEmpo - Line l/Varticd

4

T
-

A(NormallyOpen) I},
B (Normally Closed)
OUT (Output)

Main ngﬂnrj\

Rung 1
l I

QUTN (QutputNot)
SET (Set)

RST (Reset)

Single Output

€es0%

Timer

Counter

Shift Register
Counter Comparison

Data Register Comparison

r vy ¥ r v v v

Program Flow

2. Move the mouse pointer to the first column of the first line where you want to insert a NO contact, and click the left mouse

1-4

button.

= e -

Configuration  Online  View

. ~ — 2 W
(.. Eraser = 4
v [l b SIB A 2
/ Horizontal CO4F
Pavste Er i Impott Select Bavs'»c Advinced Mavcru [Il_ll': [;Verticd Coil *iﬁ
I
MainPﬂx_pﬂn‘G\

Rung 1
1
k-ﬂ-

Note: Another method to insert a NO (or NC) contact is to move the mouse pointer where you want to insert the contact, and type A (or B).

The Normally Open dialog box appears.
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1: OPERATION BASICS

3. Enter IO in the Tag Name field, and click OK.

A (Normally Open)

Type:

P
@A(Normallyopen) | Tag Name:
(Z)B(Normally Closed) Device Address: 10000

Comment

[ 0K ] [ Cancel

A NO contact of input 10 is programmed in the first column of the first ladder line.
Next, program the ANDN instruction by inserting a NC contact of input I1.

4. From the WindLDR menu bar, select Home > Basic > B (Normally Closed).

5. Move the mouse pointer to the second column of the first ladder line where you want to insert a NC contact, and click the left
mouse button.
The Normally Closed dialog box appears.

6. Enter I1 in the Tag Name field, and click OK.
A NC contact of input I1 is programmed in the second column of the first ladder line.
At the end of the first ladder line, program the OUT instruction by inserting a NO coil of output QO.

7. From the WindLDR menu bar, select Home > Basic > OUT (Output).

8. Move the mouse pointer to the third column of the first ladder line where you want to insert an output coil, and click the left
mouse button.

Note: Another method to insert an instruction (either basic or advanced) is to type the instruction symbol, OUT, where you want to insert the
instruction.

The Output dialog box appears.
9. Enter QO in the Tag Name field, and click OK.

A NO output coil of output QO is programmed in the right-most column of the first ladder line. This completes programming for
rung 1.

!/i"v'l = 9 ER N E project01.pjw - WINDLDR
Online  View
a e - N Py ) Rung. Lenli
[ A = .. Eraser -y 4 Increment Cumt } Split luur Insert =
LD & new B A p, _ Q Bl
— : _lHorlzonH .|?Decrement Join mAppmd -
Paste 13 || Import || Select| Basic Advanced Macro || Draw ) || Coil 8 Rung I 1 4
- = - - - - Line I/Vertlcd it Invert Comment =Disable X Delete ~
[
Main Prog':unrj
Rung 1
| |
1 I LA
10000 10001 Qo000

Continue programming for rungs 2 and 3 by repeating similar procedures.
A new rung is inserted by pressing the Enter key while the cursor is on the preceding rung. A new rung can also be inserted
by selecting Home > Append > Append a Rung.
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1: OPERATION BASICS

When completed, the ladder program looks like below.

[ |&' project0l.pjw - WINDLDR

Ul Configuration  Online

- . < ~ » o i Ry, a . . .
1 ¥ JNew | LLBJ A @ . Eraser (8} 4 Increment | 2 } 5plit |yl Insert T Jump To - #r Find ‘v Convert
e » _fHur'lzuriI—.i q?Decrement — Join MAppmd - LﬁERep\ace - BDuwn\uaj
Paste 1y \Import || Select| Basic Advanced Macro Draw i ail N Rung . {_JSet -
- = - - - - Line I/Vertlcd it Invert Comment ‘%Dlsdnle X Delete - =% GoTo +4 Compare
(5
Main Progﬂnrj
Rung 1 . |
1 — | i {O—
10000 10001 QO000
Rung 2
] |
2 I 1| {O—
10000 10001 Q0001
Rung 2
| ] |
3 O—
I | | . N .
10000 10001 M0010 To insert a new ladder line without
. creating a new rung, press the down arrow
! | | (O key when the cursor is on the last line or
Mo0L10  Msl2l Qoooz press the right arrow key when the cursor

is at the right-most column of the last line.

The ladder program can be checked to see if it contains any user program syntax error.

10. From the menu bar, select Home > Convert (above Program).
When the instruction symbols are connected correctly, conversion is completed successfully. If any error is found, the errors
are listed on the screen. Then, make corrections as necessary.
Now, save the file with a new name.

Save Project

1. Select the WindLDR application button at the upper-left corner of the WindLDR screen, followed by Save, and type TESTO1 in
the File Name field. Change the Folder or Drive as necessary.
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1: OPERATION BAsICS

Simulate Operation

Before downloading the user program, you can simulate the operation on the WindLDR screen without connecting the SmartAXIS.
From the WindLDR menu bar, select Online > Simulation. The Simulation screen appears.

,ifl ) projectl.pjw - WINDLDR
Online
i Status 'FTCusbcm - ‘ | | @Power Line N |"J Errc
& Clear ~ I & Port Moritor . Dia
D a lpad Run-Time Device Start  Sh Monitor Si ti C
‘ E - " Data TP el < || T porced 1 H T setup H
MainPﬂx_pﬂr;\'\
Rung 1
1 O I (O
10000 10001 Q0000
Rung 2
(!
2 —A Ll O
10000 10001 Qo001
Ruxy 3
|
3 — 00— O—
10000 10001 M0O010
4
O} O—
M0o010 MB121 Qooa2

To change an input status, place the mouse pointer on the input and right-click the mouse. In the pop-up menu, select Set or
Reset to set or reset the input.

To quit simulation, from the WindLDR menu bar, select Online > Simulation.

Download Program

You can download the user program from WindLDR running on a computer to the SmartAXIS.

User programs can be downloaded to the SmartAXIS from WindLDR using USB or Ethernet. This section describes the procedure
from configuring communication settings to downloading a user program to the SmartAXIS via USB.

To use USB, the SmartAXIS USB port must be connected to a computer using a USB cable.

Windows computer

USB cable
USB port HG9Z-XCM42 USB maintenance cable
h E } ) ISk
% Type A plug Mini-B plug

USB port
(USB 2.0 Mini-B connector)

Note: In order for WindLDR to communicate with the SmartAXIS via USB, a dedicated USB driver must be installed on the computer. For the driver
installation procedure, see "How to install USB driver". Click ¥ to the right of the icon at the top right corner of the WindLDR window and click
How to install USB driver to display How to install USB driver.

1. From the WindLDR menu bar, select Online > Set Up.

2. The Communication Settings dialog box appears. Click the USB tab and then click OK.
The communication method is now set to USB. Next, download a user program.

3. From the WindLDR menu bar, select Online > Download. The Download dialog box appears, then click OK. The user
program is downloaded to the SmartAXIS.

[' DE c SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382 1-7



1: OPERATION BASICS

(Fe—taer (B | Note: The Download dialog box can also be opened by selecting Home
> Download.

Transfer Mode

(@) Binary  (Z)ASCII
Download Options

Automatic start after download

[T write device data file tothe PLC after download Setting

[&] Download comment data Setting

[ Download system go‘Por.'are|\-’ersiDn 1.82(Latest) E” [ Detail |

Program Information

Program Size: # bytes Note: When downloading a user program, all values and selections in
Comment Size: 2 bytes the Function Area Settings are also downloaded to the SmartAXIS. For
Totak B bytes details on function settings, see Chapter 5 “Special Functions” in the
(e — SmartAXIS ProfLite User's Manual.

—

Monitor Operation
Another powerful function of WindLDR is to monitor the PLC operation on the computer. The input and output status of the sample
program can be monitored in the ladder diagram.
From the WindLDR menu bar, select Online > Monitor > Monitor.
When both inputs 10 and I1 are on, the ladder diagram on the monitor screen looks as follows:

NN T - w - ]
l'l W) - Upload.pjw - WINDLDR (=] )
et

Online
m;‘_.Test - i Status . ‘ Custom W /Powerline I 0 3 ﬂErrur
1% Canfim ; & Clear ~ == Batch - . Port Monitor | . Dial Up
Download Upload Run-Time Device ; Start  Stop L Monitor| ©— Simulation Configure Monitor || SetUp
= - Program Datalist [ cancel ! Initialize - = 1F Forced jO SetUp Master  Slaves Shutdovn

Main Program ", 4 b %

g 1 | I~

1 —l %l C— I

10000 10001 Q000D Rung 1:
When both inputs 10 and I1 are on,

Rung 2 - output QO is turned off.

2

10000 10001 qooo1 | Rung 2:
When both inputs 10 and I1 are on,

Rung 3 output Q1 is turned off.

3 — {} @—| Rung 3:

10000 10001 MO0010 9
When both inputs 10 and I1 are on,

N . ) internal relay M10 is turned on.
ung

4 — Jl M8121 is the 1-sec clock special

M0010  M8121 Q0002 internal relay.
While M10 is on, output Q2 flashes
in 1-sec increments.

Quit WindLDR

When you have completed monitoring, you can quit WindLDR either directly from the monitor screen or from the editing screen. In
both cases, from the WindLDR application button, click Exit WindLDR.
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2! LADDER PROGRAM MONITORING ON THE SMARTAXIS

Introduction

SmartAXIS Pro and Touch are equipped with an LCD and capable of monitoring the ladder program in the SmartAXIS. This chapter
describes how to use the ladder program monitoring.

Notes
o For other SmartAXIS Pro functions, refer to the "SmartAXIS Pro/Lite User’s Manual".

o For other SmartAXIS Touch functions, refer to the "SmartAXIS Touch User’s Manual".

Applicable SmartAXIS

FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Basic Operations
LCD and Operation Buttons
SmartAXIS Pro

Five symbols horizontally and two
symbols vertically are displayed in the

ladder program display screen. Ladder program display

o

00001

| eeceeeses |

=B

——4
/%eeeeeeeee Gec6c00000 6666 |
e

10000
00002 —
M0001 DOOg(l)

The operation buttons are laid out on
SmartAXIS Pro as shown in the diagram

on the right. Operation buttons { @
A total of six buttons, €@ (left), ® (up),

@ (down), ® (right), & (ESC), and

(OK), are available to use.

O o

For the SmartAXIS Touch
Five symbols horizontally and two povn
symbols vertically are displayed in the 10000 MoV
I r program displ reen. i N N e
adder program display scree Ladder program display 00002 | — oV
MO0001 D000O 00002 —
-01 MO0001 Doqg?
The operation buttons are laid out on the Operation buttons { O O ‘ O O ‘ s ‘ oK o o [o|o =]«

LCD display screen.

A total of six buttons, @ (left), ® (up),
@ (down), ® (right), &J (ESC), and
(OK), are available to use.

Note: The LCD resolution (number of pixels) differs between the SmartAXIS Pro and the SmartAXIS Touch, but the content of the ladder program
display screen is the same, excluding the display area for the SmartAXIS Touch operation buttons. This chapter describes the operations using the
LCD display on the SmartAXIS Pro. When using the SmartAXIS Touch, read this manual taking into consideration that the operation button display
area is omitted.

Button Operations
The button operations differ when the button is pressed and released and when the button is pressed and held.

Press/Hold Operation
Press The button is pressed for 0.1 seconds or more and less than 2 seconds and then released.
Press and hold The button is pressed for 2 seconds or more and then released.

Notes
e This chapter describes the button operations for the ladder program monitoring.
o For details on SmartAXIS Pro button operations, refer to the "SmartAXIS Pro/Lite User’s Manual".
o For details on SmartAXIS Touch button operations, refer to the "SmartAXIS Touch User’s Manual".
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2! LADDER PROGRAM MONITORING ON THE SMARTAXIS

List of Button Operations on the Ladder Program Display Screen

00001
IHHHHEI

00002

SOTU

— — — —
M0000 MO0001 MO0002 MO0003 MO0004

Button Press/Hold Basic operation
Press When the cursor is on a NO contact or a NC contact, this toggles the state of that contact.
(oK] /[oK] When the cursor is not on a NO contact or a NC contact, nothing happens.
Press and hold | Displays the details screen (a screen that displays the details of the instruction at the cursor position).
A Press Ends.the ladder program monitoring.
Press and hold | Nothing happens.
Press Moves the cursor up one line. When the cursor is on the top line of a rung, nothing happens.
&/ .
Press and hold | Repeats the press operation.
Press Moves the cursor down one line. When the cursor is at the last line of the ladder program, nothing happens.
@[] :
Press and hold | Repeats the press operation.
Press Moves the cursor to the right. When the cursor is at the right edge of a line, nothing happens.
®/- .
Press and hold | Repeats the press operation.
Press Moves the cursor to the left. When the cursor is at the left edge of a line, nothing happens.
@/l -
Press and hold | Repeats the press operation.

List of Button Operations when an Item is Selected

Details screen

OPCODE: MOV (W)
S1 -: D0000 = 1234
D1 R: D0123 = 1234
REP : 03/99
Button Press/Hold Basic operation
Press Nothing happens.
/oK g happ
Press and hold
[ Press Returns to the ladder program display screen.
ESC|
Press and hold | Ends the ladder program monitor.
With the repeat designation ('R' is displayed), this button displays the device with 1 added to the currently
Press displayed device number.
®/=] This operates until the repeat count displayed in REP matches the repeatable range.
If there is no repeat designation ('-' is displayed), nothing happens.
Press and hold | Repeats the press operation.
With the repeat designation ('R’ is displayed), this button displays the device with 1 subtracted from the currently
Press displayed device number.
<< This operates until the repeat count displayed in REP is "01".
If there is no repeat designation (*-' is displayed), nothing happens.
Press and hold | Repeats the press operation.
@[] Press If there is a displayed item above the current screen, the screen moves up once.
Press and hold | Repeats the press operation.
©/ Press If there is a displayed item below the current screen, the screen moves down once.
Press and hold | Repeats the press operation.
2-2 SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382

IDEC




2! LADDER PROGRAM MONITORING ON THE SMARTAXIS

Ladder Program Monitor

This function displays the ladder program on the LCD along with execution states. This enables you to visually understand the
states of the ladder program.

Displayed Contents
Display example
Note: The LCD resolution (number of pixels) differs between the SmartAXIS Pro and the SmartAXIS Touch, but the content of the ladder program
display screen is the same, excluding the display area for the SmartAXIS Touch operation buttons. This chapter describes the operations using the
LCD display on the SmartAXIS Pro. When using the SmartAXIS Touch, read this manual taking into consideration that the operation Button display
area is omitted.
Five symbols horizontally and two symbols vertically are displayed in the ladder program display screen.
For the symbol of each instruction, see "Instructions Reference" on page 4-1.

Ladder program display screen Details screen
1 4 5
0000y OPCODE: MOV (W)
1o S1 -: D0O000 = 1234
00002 —lk— F—— F—— —— D1 R: D0123 = 1234
Mi)/ooo MO0O01 MO002 MO003 MO004 REP : 03/99
2 3

Explanation of displayed content

1. Shows the cursor. The content at the cursor position is displayed inverted.

2. Devices are shown as "device symbol (one character)" + "address (four digits)" (+ "bit position (two digits)").
For devices, see "Device Addresses" on page 3-1.

3. If the instruction results (output) is on, it is displayed inverted.

4. Instructions except for LOD, LODN, OUT, OUTN, SET, RST, AND, ANDN, OR, and ORN are displayed as - |- with the
instruction name displayed in a maximum of five characters under the box. MCS, MCR, JMP, END, LABEL, LJMP, LCAL, and LRET
instructions are displayed in one line on the screen.

5. When the (ox/[ok] (OK) button is pressed, the details of the instruction at the cursor position are displayed. A maximum of four
lines are displayed.

Press the kd/Est] (ESC) button to return to the original screen.

Details of the following instructions can be displayed in the Details screen: LOD, LODN, OUT, OUTN, SET, RST, AND, ANDN, OR,
ORN, TML, TIM, TMH, TMS, TMLO, TIMO, TMHO, TMSO, CNT, CDP, CUD, CNTD, CDPD, CUDD, SFR, SFRN, CC=, CC>=, DC=,
DC>= (basic instructions), MOV, MOVN, IMOV, IMOVN, IBMV, IBMVN (move instructions), ADD, SUB, MUL, DIV, INC, DEC, ROOT,
SUM (binary arithmetic instructions).

However, programs with a number of columns that exceeds 11 cannot be displayed. Arithmetic operation instructions are all
counted as one column. Programs with blocks (circuits) of instructions that start with LOD, LODN, CC=, CC>, DC=, DC2, LC=,
LC<>, LC<, LC>, LC<=, LC>= instructions and end with OUT, OUTN, SET, RST, and arithmetic instructions exceeding four lines
cannot be displayed.

Ladder logic program that cannot be monitored example 1
12 or more columns of instructions laid out

—
’_MOOOO M0001  M0002 MO003 MO0004 M0005 MO0006 MO0O7 MOO10 MOO11  MO0012  QO001

| END

Ladder logic program that cannot be monitored example 2

Blocks (circuits) of instructions

that start with LOD, LODN, CC=, | | non
CCz, DC=, DCz, LC=, LC<>, .
LC<, LC>, LC<=, LC>= Hooot

instructions and end with OUT,
OUTN, SET, RST, and arithmetic
instructions that exceed 4 lines _M!)OL3_

MO0002

MO0004

END
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2! LADDER PROGRAM MONITORING ON THE SMARTAXIS

Using the Ladder Program Monitor

This section describes how to monitor the following ladder program.

00001 1 O—
10000  SOTU Q0000
00002 [—l} { { [} [} [} [} [} {ll | | o
MO0OO MO001 MO002 MO003 M0004 MO0OS — MOOO6  MOOO7  MOO10  MOO11 | Q0001
00003 [~ F—— —— — | O
M0O12  M0013  MO014  MOO15 Q0002
00004 — | O
0000 Q0003
00005 [—| } —(—
10001 Q0004
00006 — |
10002
00007 | |
10003 CcuD
00008 -
END

Note: The LCD resolution (number of pixels) differs between the SmartAXIS Pro and the SmartAXIS Touch, but the content of the ladder program
display screen is the same, excluding the display area for the SmartAXIS Touch operation buttons. This chapter describes the operations using the
LCD display on the SmartAXIS Pro. When using the SmartAXIS Touch, read this manual taking into consideration that the operation button display
area is omitted.

Starting the Ladder Program Monitoring

The way to start the ladder program monitor differs between the SmartAXIS Pro and the SmartAXIS Touch.

For the SmartAXIS Pro, see Chapter 6 "HMI Function" - "Monitoring the User Program" in the SmartAXIS Pro/Lite User’s Manual,
and start the ladder program monitoring.

For the SmartAXIS Touch, see Chapter 24 "Monitor Functions" - "2.3 Ladder Monitor" in the SmartAXIS Touch User’s Manual and
start the ladder program monitoring.

When the ladder program monitor is started, the ladder line selection screen is displayed. When the ladder line is specified, the
ladder program including the specified line is displayed.

Ladder line selection screen

» Last Monitored Line | G\ oK

Go To... — e ren
\ M0000 MO0001 MO0002 MO003 MO0004 o000z AM(DELD—M(BDM}—M(\)BH‘DD}BS—M(GDmﬂﬂmﬂnmﬂﬂmﬂ!ﬂm}117 Q0001
If you select "Last Monitored Line", the O bl ols vhols rhots |
ladder logic program monitor can be oocos 4+ po
r_estarted from the previously monitored oK)\ [oK onos (o - O
llne' 00006 — }
10002
00007 —| }
Last Monitored Line Go To :
\ . 00008 H
» Go To... ——  0000fl/ 65535
<—
fesd \ Esd

If you select "Go To..." and specify a ladder logic program monitor line, the ladder logic program is displayed with the specified line
at the beginning.

Notes:

The previously monitored line default setting is the 1st line.

o The previously monitored line is reset to the default setting at the times listed below.
o The SmartAXIS Pro power is turned on again.
o A user program is downloading to the SmartAXIS Pro.
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2! LADDER PROGRAM MONITORING ON THE SMARTAXIS

Moving the Cursor

1. Press the ®/[-] (right) button once.
The cursor moves column to the right.

Za—
00001 0000t 44—+ O
10000 1 SOTU 1 Q0000
10000 BeSed
00002 f—l—— —— —— — - —— ———— ]
M0O000 MO001 MO002 MO003  M0004 | MOOOS MO006 MO0O07 MO010  MOO11l | Q0001
00002 [ H 00003 [~ —— F— —— | O
M0000 MO0O1 M0002 MO0003 MO0004 MOOI2  MOD13  MOOL4  MOOLS QU002
00004 }— } O
C0000 Q0003
00005 f— }
10001 Q0004
00006 f— }
10002
00007 || }
10003 Ccup
00008 H
END
2. Press the @ /[{] (down) button once.
The cursor moves one line down.
00001 44—} o000t o
10000 SOTU Q0000
10000  SOTU [EEEH
00002 f—{l—— F—— — —— ——@
MO000 1 MO0O1 1 MOOO2 MOO0O3 MO0O004 | MOOOS MO006 MO0O7 MO010  MOO1l | Q0001
00002 [—li— = 00003 | F—f F— —— | O
MOOOO MOOOZ M0003 M0004 M0012 MO013 MOO014  MOO15 Q0002
00004 f— O
C0000 Q0003
00005 f—| }
10001 Q0004
00006 f—| }
10002
00007 f— }
10003 cuD
00008 H
END
3. Press the ®/[-| (right) button four times.
The ladder program display screen moves right one instruction.
1 )
0000 % 00001 A | QDCB%;
00002 {l——| ——| —— —— = i — ——l—— @]
M0000 + M0001  M0002 MO003  MO004 lﬂO_OOE: M0006  M0007 M0010  MOO11 | Q0001
00002 | H 00003 f4 — —— — | O
M0001 M0002 MO0003 MO0004 R0 MO012  MOO13  MOO14  MOO1S Qo002
00004 }— } O
C0000 Q0003
00005 || }
10001 Q0004
00006 |—| }
10002
00007 f— }
10003 In)
00008 H
END
4. Press the @ /[1] (down) button once.
The ladder program display screen moves down one line.
00002 — — —— — — Mg o
MOOOT  MO002  MOOO3  MOOO4  MOOO5 R o
00002 i—{l—— —— —— —— — A — il ]
M0000 M0001 M0002 M0003 M0004 M0005 )‘40006 M0007 M0010 Moot1 0001
1 ] | ] | i |
00003 — | | | | | 00003 | } ' I o
MO013  MO014  MOO15 M0012 1 WOOI3  MOOT4  WOOIS [ 0002
00004 | | O
€0000 0003
00005 | }
10001 00004
00006 F— }
10002
00007 | }
10003 CUD
00008 H
END
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2! LADDER PROGRAM MONITORING ON THE SMARTAXIS

5. Press the @/[1 (down) button twice.

The cursor moves to the start of the next rung. The ladder program display screen changes as shown below.

00005

00006

00008

3 — 0 00001 f—A+— O
10000 SoTu 0000
Q0004 ¢
00002 [—l—— —— —— —— —— —— —— ——I—— @
MO000  MO001  MO002 MO003 MO004 MOOOS MO0O6 MO007 M0010  MOO11 | Q0001
00003 | o —— —— — O
10002 M0012  MOO13  MO014  MOO1S Q0002
00004 O
o000 Q0003
00005 F—{ | ]
Tooor ! Q0004
00006 f—| }
10002
00007 f—{ }
10003 cuD
00008 {H
END
6. Press the @/[L (down) button three times.
The cursor moves to the rung containing the END instruction.
)— 00001 f—+—{ 1 O
10000  SOTU Q0000
END
00002 f—l—— H—— —— —— - —— —— ——l—— @]
MOODO MOODI MOOD2 MOOO3  MOOD4  MOODS MOOO6  MOOD7  MOO10  MOO11 | Q0001
00003 f= F— —— — | O
MOO12 MOOI3  MOO14  MOO1s Q0002
00004 | | O
0000 Q0003
00005 f—| }
10001 Q0004
00006 f— }
10002
00007 — }
10003 | cup
00008 i T H
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2! LADDER PROGRAM MONITORING ON THE SMARTAXIS

Displaying Detailed Device Information
This section describes the steps to monitor the detailed information of the CUD instruction.

1. In the state of step 5 on the previous page, press the ®/[-] (right) button once.
The cursor moves to the CUD instruction.

00005 _| |_ 00001 O
10000  SOTU Qo000
10001 Q0004
00002 [—l—— —— —— —— —— —— —— ——l—— @
MOO00  MOOOL MO002 MOOO3  MO0D4 MOOOS MO0D6  MO007 MO0  MOO1l | QO0O1
00006 —
00003 [~ f—— F—— —— } (O
10002 M0012 MOOI3 MOOI4  MOO1S QU002
00004 f— } O
0000 Q0003
' h
00005 || } +—(O—
10001 ! ‘ 1 Qo0
00006 |—| }
10002
00007 || }
10003 IT)
00008 H
END

2. With the cursor at the position of the CUD instruction, press the (o«)/[ok] (OK) button.
The details screen is displayed.

OPCODE: CUD (W)
C : C 000 = ON

PRE : # = 5
CUR : CC000 0

3. After you check the details, press the [sd/[ess] (ESC) button.
Returns to the ladder program display screen.

00005 _| |_ 00001 —/+H—_} O
10000 SOTU Qo000
10001 Q0004
00002 f[~—— —— —— —— —— —— —— I @]
MO00O  MOOO1 MOOD2 MO003  MOOD4 MO0DS MOOOS  MOOD7  M0010  MOO11 | QO0OL
00006 —
00003 [~ F—— —— }—— | O
10002 MO012 MOO13  M0014  MQO1S Q0002
00004 }— } O
0000 Q0003
' '
00005 f— } —O
10001 L‘_ _ 1} Qooo4
00006 |— |
10002
00007 || }
10003 )
00008 H
END

Note: Monitoring ladder program of FT1A Touch using WindLDR

You can monitor ladder programs and change device values of FT1A Touch using WindLDR. There is a limitation when you use bit devices out of the
control devices as 16-/32-bit data and change its device values.

When you monitor bit devices, such as internal relays or shift registers, you can monitor values of those bit devices starting from any addresses.
However, when you change values of those devices, device addresses must be 16-bit aligned. For example, you can change 16-/32-bit values of
internal relays starting with M0000, M0020, or M1180, but values of internal relays starting with M0007, M0037, or M1181 cannot be changed.

When unaligned bit devices are entered in the Custom Monitor dialog box of WindLDR to monitor 16-/32-bit values, monitored values are shown in
grayed cell and you cannot change values of those devices.
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3 DEVICE ADDRESSES

Introduction

This chapter describes device addresses available for the SmartAXIS Pro/Lite to program basic and advanced instructions. Special
internal relays and special data registers are also described. For details on the device addresses of SmartAXIS Touch, see Chapter
27 "Internal Devices" in the SmartAXIS Touch User's Manual.
The SmartAXIS is programmed using devices such as inputs, outputs, remote inputs, remote outputs, internal relays, timers,
counters, shift registers, and data registers.

Inputs (I) are relays to receive input signals through the input terminals.
Remote inputs (I) are relays to receive input signals from external devices connected to the remote I/O slaves.
Outputs (Q) are relays to send the processed results of the user program to the output terminals.
Remote outputs (O) are relays to send output signals to external devices connected to the remote I/O slaves.
Internal relays (M) are relays used in the CPU and cannot be output to the output terminals.
Special internal relays (M) are internal relays dedicated to specific functions.
Timers (T) are relays used in the user program, available as 1-sec, 100-ms, 10-ms, and 1-ms timers.

Counters (C) are relays used in the user program, available as adding counters and reversible counters.
Shift registers (R) are registers to shift the data bits according to pulse inputs.
Data registers (D) are registers used to store numerical data.

Special data registers (D) are dedicated to special functions.

Device Addresses

Available I/O numbers depend on the SmartAXIS type.

FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
Device Device . Device . Device . Device . Device .
Address Points Address Points Address Points Address Points Address Points
10-17
10-17
. 10 - 17 110 - 117
Input (I)*! 10-17 8 16 |110-117 24 30 |10-17 8
110 - 117 b0 -1y 120 - 127
130 - I35
Remote Inout 140 - 175 140 - 175 140 - 175 140 - 175
(1‘;520 e lnpu — — 180-1115 |90 |I80-I115 |90  |I80-I115 |90  |I80-I115 %0
1120 - 1155 1120 - 1155 1120 - 1155 1120 - 1155
00-07 Q0-Q7
Output (Q)** Q0 - Q3 4 Q0-Q7 8 ol0-qi7 |16 [Q0-Q17 |18 joo-@3 4
Q20, Q21
Remote Outbut Q40 - Q61 Q40 - Q61 Q40 - Q61 Q40 - Q61
(s;l‘f e Quiput 1 _ — Q80-Q101 |54 |Q80-Q101 |54 |Q80-Q101 |54 |Q80-Q101 |54
Q120 - Q141 Q120 - Q141 Q120 - Q141 Q120 - Q141
:at)‘i’l“a' Relay  Imo-m317 |256 [MO-M1277 [1024 |MO-M1277 |1024 |MO-M1277 [1024 |MO-M1277  |1024
:Zle:"’a(';')‘ffr"a' M8000 - M8177 | 144 | M8000 - M8177 | 144 | M8000 - M8177 | 144 | MS000 - M8177 | 144 | M800O - M8177 | 144
Shift Register (R) |RO- R127  |128 |RO-R127  |128 |RO-R127  |128 |RO-R127  |128 |RO-R127 128
Timer (T) T0-T99 100 |T0-T199 200 |T0-T199 200 | T0-T199 200 |T0-T199 200
Counter (C) C0 - €99 100 |CO-C199  |200 |CO-C199  |200 |CO-C199  |200 |CO - C199 200
?;‘)ti Register |55 D399  [400 |DO-D19992 |2000 |DO-D19992 |2000 |DO-D1999%2 |2000 [DO-D1999 | 2000
Special Data D8000 - D819 [200 | D800 - D8199 | 200 | D800 - D899 |200 | D8000 - D8199 |200 | D8OOO - D199 | 200
Register (D)

Notes:

*1 The least significant digit of input, output, internal relay, and special internal relay device address is an octal number (0 through 7). Upper digits
are decimal numbers.

Out of data registers DO through D1999, D1000 through D1999 cannot be designated as "keep" types. Retained in STOP—RUN, but zeroed out
when the power is turned on.

For SmartAXIS Pro/Lite, when you use data register ROM backup, you can initialize the data registers with the values backed up in ROM. For
details, see Chapter 5 "Special Functions" — “Data Register ROM Backup” in the SmartAXIS Pro/Lite User's Manual.

*2

*3
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Special Internal Relays

Special internal relays M8000 through M8177 are used for controlling the CPU operation and communication and for indicating CPU
status. All special internal relays cannot be used as destinations of advanced instructions.

Internal relays M300 through M335 are used to read input device status of the IOREF (I/O refresh) instruction.

Note: Do not change the status of reserved special internal relays, otherwise the SmartAXIS may not operate correctly.

Special Internal Relay Device Addresses

AIZIZ‘:'::ses Description Stg:::)je d Power OFF | Read/Write
M8000 Start Control Maintained Maintained Read/Write
M8001 1-sec Clock Reset Cleared Cleared Write
M8002 All Outputs OFF Cleared Cleared Write
M8003 Carry (Cy) or Borrow (Bw) Cleared Cleared Read
M8004 User Program Execution Error Cleared Cleared Read
M8005 Remote I/O Slave 1 Communication Error Operating Cleared Read
M8006 Remote I/O Slave 2 Communication Error Operating Cleared Read
M8007 Remote I/O Slave 3 Communication Error Operating Cleared Read
M8010 In Daylight Saving Time Period (System version 1.10 or later) Operating Cleared Read
Tfs%lllz- — Reserved — — - -
M8013 Calendar/Clock Data Write/Adjust Error Flag Operating Cleared Read
M8014 Calendar/Clock Data Read Error Flag Operating Cleared Read
M8015 — Reserved — - — —
M8016 Calendar Data Write Flag Operating Cleared Write
M8017 Clock Data Write Flag Operating Cleared Write
M8020 Calendar/Clock Data Write Flag Operating Cleared Write
M8021 Clock Data Adjust Flag Operating Cleared Write
M8022 User Communication Receive Instruction Cancel Flag (Port 2) Cleared Cleared Write
M8023 User Communication Receive Instruction Cancel Flag (Port 3) Cleared Cleared Write
M8024 BMOV/WSFT Executing Flag Maintained Maintained Read
M8025 Maintain Outputs While CPU Stopped Maintained Cleared Read/Write
M8026 SD Memory Card Status Maintained Cleared Read
M8027 SD Memory Card Writing Flag Maintained Cleared Read
M8030 Comparison Output Reset Cleared Cleared Read/Write
M8031 Gate Input Maintained Cleared Read/Write
M8032 Reset Input Maintained Cleared Read/Write
M8033 High-speed Counter (Group 1/10) Reset St.atus Ma!nta!ned Cleared Read
M8034 Comparison ON Status Maintained Cleared Read
M8035 Overflow Maintained Cleared Read
M8036 Underflow Maintained Cleared Read
M8037 Count Direction Maintained Cleared Read
M8040 Comparison Output Reset Cleared Cleared Read/Write
M8041 Gate Input Maintained Cleared Read/Write
M8042 High-speed Counter (Group 2/12) Reset Input Maintained Cleared Read/Write
M8043 Comparison ON Status Maintained Cleared Read
M8044 Overflow Maintained Cleared Read
M8045 Comparison Output Reset Cleared Cleared Read/Write
M8046 Gate Input Maintained Cleared Read/Write
M8047 Reset Input Maintained Cleared Read/Write
M8050 High-speed Counter (Group 3/I3) Reset St.atus Ma!nta!ned Cleared Read
M8051 Comparison ON Status Maintained Cleared Read
M8052 Overflow Maintained Cleared Read
M8053 Underflow Maintained Cleared Read
M8054 Count Direction Maintained Cleared Read
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IDEC

Alzied‘:':ses Description Stg:::je d Power OFF Read/Write
M8055 Comparison Output Reset Cleared Cleared Read/Write
M8056 Gate Input Maintained Cleared Read/Write
M8057 High-speed Counter (Group 4/15) Reset Input Maintained Cleared Read/Write
M8060 Comparison ON Status Maintained Cleared Read
M8061 Overflow Maintained Cleared Read
Tdss%%? — Reserved — - - —
M8070 Interrupt Input I0 Status Cleared Cleared Read
M8071 Interrupt Input 12 Status Cleared Cleared Read
M8072 Interrupt Input I3 Status (ON: Allowed, OFF: Prohibited) Cleared Cleared Read
M8073 Interrupt Input I5 Status Cleared Cleared Read
M8074 Interrupt Input 16 Status Cleared Cleared Read
M8075 Interrupt Input I7 Status Cleared Cleared Read
M8076 SD Memory Card Access Stop Flag Operating Cleared Write
M8077 — Reserved — - - -
M8080 Interrupt Input I0 Edge Cleared Cleared Read
M8081 Interrupt Input I2 Edge Cleared Cleared Read
M8082 Interrupt Input I3 Edge . . Cleared Cleared Read
(ON: Rising, OFF: Falling)
M8083 Interrupt Input I5 Edge Cleared Cleared Read
M8084 Interrupt Input 16 Edge Cleared Cleared Read
M8085 Interrupt Input 17 Edge Cleared Cleared Read
ngggg — Reserved — — — —
M8090 Group 1/I0 Maintained Cleared Read
M8091 Group 2/12 Maintained Cleared Read
M8092 Group 3/13 Maintained Cleared Read
—————— Catch Input ON/OFF Status —
M8093 Group 4/15 Maintained Cleared Read
M8094 Group 5/16 Maintained Cleared Read
M8095 Group 6/17 Maintained Cleared Read
mgggg — Reserved — - - -
M8100 User Communication Connection 1 Cleared Cleared Write
" M8101 | Receive Instruction Cancel Connection 2 Cleared Cleared Write
" M8102 | Flag Connection 3 Cleared Cleared Write
Tdssli%:;- — Reserved — — — —
Connection 1 .
M8110 (ON: Connected, OFF: Not Connected) Operating Cleared Read
. Connection 2 .
M8111 Connection Status (ON: Connected, OFF: Not Connected) Operating Cleared Read
Connection 3 .
M8112 (ON: Connected, OFF: Not Connected) Operating Cleared Read
hlclssfll].?; — Reserved — - - —
M8120 Initialize Pulse Cleared Cleared Read
M8121 1-sec Clock Operating Cleared Read
M8122 100-ms Clock Operating Cleared Read
M8123 10-ms Clock Operating Cleared Read
M8124 Timer/Counter Preset Value Changed Maintained Maintained Read
M8125 In-operation Output Cleared Cleared Read
mg:ig — Reserved — - - —
M8130 . Connection 1 Maintained Cleared Read/Write
M8131 DlsconneFt U'ser i Connection 2 Maintained Cleared Read/Write
—————1 Communication Connection
M8132 Connection 3 Maintained Cleared Read/Write
T488113:133- — Reserved — - - -
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Alzled‘:—t:s Description Stg::)’e d Power OFF Read/Write
M8144 Timer Interrupt Status (ON: Allowed, OFF: Prohibited) Cleared Cleared Read
':488]:'1157- — Reserved — - — —
M8150 Comparison Result 1 Maintained Cleared Read
M8151 Comparison Result 2 Maintained Cleared Read
M8152 Comparison Result 3 Maintained Cleared Read
M8153 — Reserved — — — —
M8154 i Write Operating Cleared Read/Write
—_— Data Register ROM Backup - -
M8155 Read Operating Cleared Read/Write
hl:lllssj:-lssg — Reserved — — - —
M8160 ESC Key + Up Key Cleared Cleared Read
M8161 ESC Key + Down Key Cleared Cleared Read
——— 1 Key Input Status
M8162 ESC Key + Left Key Cleared Cleared Read
M8163 ESC Key + Right Key Cleared Cleared Read
n::gg — Reserved — — - -
M8166 Comparison Output Reset Cleared Cleared Read/Write
M8167 Gate Input Maintained Cleared Read/Write
M8170 High-speed Counter (Group5/16) Reset Input Maintained Cleared Read/Write
M8171 Comparison ON Status Maintained Cleared Read
M8172 Overflow Maintained Cleared Read
M8173 Comparison Output Reset Cleared Cleared Read/Write
M8174 Gate Input Maintained Cleared Read/Write
M8175 High-speed Counter (Group 6/17) Reset Input Maintained Cleared Read/Write
M8176 Comparison ON Status Maintained Cleared Read
M8177 Overflow Maintained Cleared Read
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M8000 Start Control
M8000 is used to control the operation of the CPU. The CPU stops operation when M8000 is turned off while the CPU is running.
M8000 can be turned on or off using the WindLDR Online menu. When a stop or reset input is designated, M8000 must remain on
to control the CPU operation using the stop or reset input.
M8000 maintains its status when the CPU is powered down. When the data to be maintained during power failure is broken after
the CPU has been off for a period longer than the battery backup duration, the CPU restarts operation or not as selected in
Configuration > Run/Stop Control > Run/Stop Selection at Memory Backup Error. For details on SmartAXIS Pro/Lite
start control, see Chapter 4 “Operation Basics” — "Start/Stop Operation” in the SmartAXIS Pro/Lite User's Manual.
For details on SmartAXIS Touch start control, see Chapter 3 “4.4 Run/Stop Selection at Memory Backup Error” in the SmartAXIS
Touch User's Manual.

M8001 1-sec Clock Reset
While M8001 is on, M8121 (1-sec clock) is turned off.

M8002 All Outputs OFF
When M8002 is turned on, all outputs and remote outputs go off until M8002 is turned off. Self-maintained circuits using outputs
also go off and are not restored when M8002 is turned off.

M8003 Carry (Cy) and Borrow (Bw)
When a carry or borrow results from executing an addition or subtraction instruction, M8003 turns on. M8003 is also used for the
bit shift and rotate instructions. For the causes of carry (CY) and borrow (BW), see "Carry and Borrow" on page 4-13.

M8004 User Program Execution Error
When an error occurs while executing a user program, M8004 turns on. The cause of the user program execution error can be
checked using Online > Monitor > Monitor, then Online > Status > Error Status > Details.
For a list of Pro/Lite user program execution errors, see Chapter 14 “Troubleshooting” — “User Program Execution Error” in the
SmartAXIS Pro/Lite User's Manual.

For a list of Touch user program execution errors, see Chapter 30 “2.2 Program Execution Error” in the SmartAXIS Touch User's Manual.

M8005 Remote I/0 Slave 1 Communication Error
When an error occurs during communication with remote 1/0 slave 1, M8005 turns on. When the error is cleared, M8005 turns off.

M8006 Remote I/0 Slave 2 Communication Error
When an error occurs during communication with remote 1/0 slave 2, M8006 turns on. When the error is cleared, M8006 turns off.

M8007 Remote I/0 Slave 3 Communication Error
When an error occurs during communication with remote 1/0 slave 3, M8007 turns on. When the error is cleared, M8007 turns off.

M8010 In Daylight Saving Time Period
When the daylight saving time is enabled, M8010 is turned on while in the daylight saving time period. When the daylight saving
tiem is disabled, M8010 is always off.

M8013 Calendar/Clock Data Write/Adjust Error Flag
When an error occurs while calendar/clock data is written or clock data is adjusted, M8013 turns on. If calendar/clock data is
written or clock data is adjusted successfully, M8013 turns off.

M8014 Calendar/Clock Data Read Error Flag
When an error occurs while calendar/clock data is read from the internal clock to the special data registers (D8008 to D8014),
M8014 turns on. If calendar/clock data is read successfully, M8014 turns off.

M8016 Calendar Data Write Flag
When M8016 is turned on, data in data registers D8015 through D8018 (calendar new data) are set to the internal clock.

M8017 Clock Data Write Flag
When M8017 is turned on, data in data registers D8019 through D8021 (clock new data) are set to the internal clock.

M8020 Calendar/Clock Data Write Flag
When M8020 is turned on, data in data registers D8015 through D8021 (calendar/clock new data) are set to the internal clock.

M8021 Clock Data Adjust Flag
When M8021 is turned on, the clock is adjusted with respect to seconds. If seconds are between 0 and 29 for current time,
adjustment for seconds will be set to 0 and minutes remain the same. If seconds are between 30 and 59 for current time,
adjustment for seconds will be set to 0 and minutes are incremented by one.
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M8022 User Communication Receive Instruction Cancel Flag (Port 2)
When M8022 is turned on, all RXD2 instructions ready for receiving user communication through port 2 are disabled.

M8023 User Communication Receive Instruction Cancel Flag (Port 3)
When M8023 is turned on, all RXD3 instructions ready for receiving user communication through port 3 are disabled.

M8024 BMOV/WSFT Executing Flag
While the BMOV or WSFT is executed, M8024 turns on. When completed, M8024 turns off. If the CPU is powered down while
executing BMOV or WSFT, M8024 remains on when the CPU is powered up again.

M8025 Maintain Outputs While CPU Stopped
Outputs are normally turned off when the CPU is stopped. M8025 is used to maintain the output statuses when the CPU is
stopped. When the CPU is stopped with M8025 turned on, the output ON/OFF statuses are maintained. When the CPU restarts,
M8025 is turned off automatically.

M8026 SD Memory Card Status
When an SD memory card is inserted into the SmartAXIS, M8026 turns on. When an SD memory card is not inserted, M8026 turns off.

M8027 SD Memory Card Writing Flag
While logging data is written to the SD memory card, M8027 turns on. When writing logging data is finished, M8027 turns off.

M8030-M8061 Special Internal Relays for High-speed Counter
Special internal relays used for the high-speed counter.
For details on the Pro/Lite high-speed counter, see Chapter 5 “Special Functions” — “High-Speed Counter” in the SmartAXIS Pro/
Lite User's Manual. For details on the frequency measurement, see Chapter 5 “Special Functions” — “Frequency Measurement” in
the SmartAXIS Pro/Lite User's Manual. For details on the Touch high-speed counter, see Chapter 3 “4.7 High-Speed Counter” in the
SmartAXIS Touch User's Manual. For details on the frequency measurement, see Chapter 3 “4.10 Frequency Measurement” in the
SmartAXIS Touch User's Manual.

M8070-M8075 Interrupt Input Status
Turns on when the corresponding user interrupt is allowed. When interrupt inputs are disabled, these internal relays are turned off.
M8070=Interrupt input 10 status, M8071=Interrupt input I2 status, M8072=Interrupt input I3 status

M8073=Interrupt input I5 status, M8074=Interrupt input I6 status, M8075=Interrupt input I7 status

M8076 SD Memory Card Access Stop Flag
Access to the SD memory card stops when M8076 is turned from off to on.

M8080-M8085 Interrupt Input Edge (ON: Rising, OFF: Falling)
This flag indicates whether the interrupt input is triggered with a rising edge or falling edge.

M8090-M8095 Catch Input ON/OFF Status
When a rising or falling input edge is detected during a scan, the input statuses of catch inputs Group 1/10 through Group 6/17 at
the moment are set to M8090 through M8095, respectively, without regard to the scan status. Only one edge is detected in one
scan. For the catch input function, see Chapter 5 "Special Functions" - "Catch Input" in the SmartAXIS Pro/Lite User's Manual.

M8100-M8102 User Communication Receive Instruction Cancel Flag
When M8100, M8101, or M8102 is turned on, all ERXD instructions ready for receiving user communication through connection 1,
connection 2, or connection 3 are disabled, respectively.

M8110-M8112 Connection Status
When SmartAXIS and a network device are connected via the maintenance communication server, user communication server/
client, or Modbus TCP server/client, the connection status turns on. When no network devices are connected, the connection
status turns off.

These relays are always off for the 12-I/0O type (SmartAXIS without Ethernet port).
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M8120 Initialize Pulse

When the CPU starts operation, M8120 turns on for a period of one scan. ] 1 scan time
M8120
L Start
M8121 1-sec Clock 500 500
While M8001 (1-sec clock reset) is off, M8121 generates clock M N y_ooome
pulses in 1-sec increments, with a duty ratio of 1:1 (500 ms on and | | |
M8121
500 ms off).
«—1 sec —>
M8122 100-ms Clock % %
M8122 always generates clock pulses in 100-ms increments, M o Koo
whether M8001 is on or off, with a duty ratio of 1:1 (50 ms on and | | |
M8122
50 ms off).
< 100 ms >
M8123 10-ms Clock s s
M8123 always generates clock pulses in 10-ms increments, ™ K™
whether M8001 is on or off, with a duty ratio of 1:1 (5 ms on and 5
we123 ]
ms off).
«<— 10 ms —»

M8124 Timer/Counter Preset Value Changed
When timer or counter preset values are changed in the CPU module RAM, M8124 turns on. When a user program is
downloaded to the CPU from WindLDR or when the changed timer/counter preset value is cleared, M8124 turns off.
When a timer or counter is designated as a destination of an advanced instruction, the timer/counter preset value is also changed.

M8125 In-operation Output
M8125 remains on while the CPU is running.

M8130-M8132 Disconnect User Communication Connection
When SmartAXIS is connected to a remote host with the user communication client and a special internal relay corresponding to
the connection is turned from off to on, the connection is disconnected. Special internal relays M8130 through M8132 are allocated
to connections 1 through 3, respectively.
These relays are enabled only when user communication client is used. These relays have no effect for the user communication
server. Nothing happens for the 12-1/0 type (SmartAXIS without Ethernet port) when these relays are turned on.

M8144 Timer Interrupt Status
When timer interrupt is enabled, M8144 is turned on. When disabled, M8144 is turned off.

M8150 Comparison Result 1
When the CMP= instruction is used, M8150 is turned on when the value of device designated by S1 is greater than that of device
designated by S2 (S1 > S2). See "Special Internal Relays M8150, M8151, and M8152 in CMP=" on page 7-2.
When the ICMP>= instruction is used, M8150 is turned on when the value of device designated by S2 is greater than that of
device designated by S1 (S2 < S1). See "Special Internal Relays M8150, M8151, and M8152 in ICMP>=" on page 7-6.

M8151 Comparison Result 2
When the CMP= instruction is used, M8151 is turned on when the value of device designated by S1 is equal to that of device
designated by S2 (S1 = S2). See "Special Internal Relays M8150, M8151, and M8152 in CMP=" on page 7-2.
When the ICMP>= instruction is used, M8151 is turned on when the value of device designated by S3 is greater than that of
device designated by S2 (S3 > S2). See "Special Internal Relays M8150, M8151, and M8152 in ICMP>=" on page 7-6.

M8152 Comparison Result 3
When the CMP= instruction is used, M8152 is turned on when the value of device designated by S1 is less than that of device
designated by S2 (S1 < S2). See "Special Internal Relays M8150, M8151, and M8152 in CMP=" on page 7-2.
When the ICMP>= instruction is used, M8152 is turned on when the value of device designated by S2 is less than that of device
designated by S1 and greater than that of device designated by S3 (S1 > S2 > S3). See "Special Internal Relays M8150, M8151,
and M8152 in ICMP>=" on page 7-6.

M8154 Write Data Register values to ROM
This special internal relay is used for the data register ROM backup. When M8154 is on at the end of scan, the values of all data
registers are written to ROM. After writing values, the execution status is stored in D8133 and M8154 turns off. For details, see
Chapter 5 "Special Functions" — "Data Register ROM Backup" in the SmartAXIS Pro/Lite User's Manual.

M8155 Read Data Register values from ROM
This special internal relay is used for the data register ROM backup. When M8155 turns on at the end of scan, the values in the
corresponding ROM are read and stored in the data registers specified by D8184 (start address to read) and D8185 (number of

IDEC SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382 3-7



3: DEVICE ADDRESSES

registers to read). After reading values, the execution status is stored in D8133 and M8155 turns off. For details, see Chapter 5
"Special Functions" — "Data Register ROM Backup" in the SmartAXIS Pro/Lite User's Manual.

M8160-M8163 Button Input Status

When the ESC and direction buttons on the SmartAXIS Pro are simultaneously pressed, the corresponding special internal relays
M8160 through M8163 turn on. When no buttons are pressed, M8160 through M8163 turn off.

M8166-M8177 Special Internal Relays for High-speed Counter
Special internal relays used for the high-speed counter.
For details on the Pro/Lite high-speed counter, see Chapter 5 “Special Functions” — “High-Speed Counter” in the SmartAXIS Pro/

Lite User's Manual. For details on the Touch high-speed counter, see Chapter 3 “4.7 High-Speed Counter” in the SmartAXIS Touch
User's Manual.
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Special Data Registers

Note: Do not change the data in any of the reserved special data registers, otherwise the SmartAXIS may not operate correctly.

Special Data Register Device Addresses

Device Address Description Updated See Page
D8000 Quantity of Inputs When I/0 initialized 3-12
D8001 Quantity of Outputs When I/0 initialized 3-12
D8002 SmartAXIS Type Information Power-up 3-12
D8003 Memory Cartridge Information Power-up 3-12
D8004 — Reserved — - -
D8005 General Error Code When error occurred 3-12
D8006 User Program Execution Error Code When error occurred 3-12
D8007 — Reserved — - -
D8008 Year Every 500 ms 3-12
D8009 Month Every 500 ms 3-12
D8010 Calendar/Clock | Day Every 500 ms 3-12
D8011 Current Data Day of Week Every 500 ms 3-12
D8012 (Read only) Hour Every 500 ms 3-12
D8013 Minute Every 500 ms 3-12
D8014 Second Every 500 ms 3-12
D8015 Year — 3-12
D8016 Month — 3-12
D8017 Calendar/Clock | Day — 3-12
D8018 New Data Day of Week - 3-12
D8019 (Write only) Hour — 3-12
D8020 Minute — 3-12
D8021 Second - 3-12

Constant Scan Time Preset Value
D8022 _ (1 to 1,000 ms) - 312
D8023 aniz Time Scan Time Current Value (ms) Every scan 3-12
D8024 Scan Time Maximum Value (ms) At occurrence 3-12
D8025 Scan Time Minimum Value (ms) At occurrence 3-12
D8026 Communication Mode Information (Port 2 and Port 3) Every scan 3-13
D8027 Port 2 Slave Number Every scan 3-13
D8028 Port 3 Slave Number Every scan 3-13
D8029 System Software Version Power-up 3-13
D8030 Communication Adapter Information Power-up 3-13
D8031 Optional Cartridge Information Power-up 3-13
D8032 Interrupt Input Jump Destination Label No. (10) — 3-14
D8033 Interrupt Input Jump Destination Label No. (12) — 3-14
D8034 Interrupt Input Jump Destination Label No. (I3) — 3-14
D8035 Interrupt Input Jump Destination Label No. (I5) — 3-14
D8036 Timer Interrupt Jump Destination Label No. — 3-14
D8037 Interrupt Input Jump Destination Label No. (I6) — 3-14
D8038 Interrupt Input Jump Destination Label No. (17) — 3-14
D8039 SD Memory Card Capacity (Megabytes) Every 1 sec 3-14
D8040 Analog Input Value (AIO) Every scan 3-14
D8041 Analog Input Value (AI1) Every scan 3-14
D8042 Analog Input Value (AI2) Every scan 3-14
D8043 Analog Input Value (AI3) Every scan 3-14
D8044 Analog Input Value (Al4) Every scan 3-14
D8045 Analog Input Value (AI5) Every scan 3-14
D8046 Analog Input Value (AI6) Every scan 3-14
D8047 Analog Input Value (AI7) Every scan 3-14

D8048-D8049

— Reserved —
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Device Address Description Updated See Page
D8050 High Word Current Value / Frequency
E -14
D8051 . Low Word Measurement Value (10) Very scan 3
D8052 High-speed High Word
Counter Preset Value — 3-14
D8053 Low Word
(Group 1/10)
D8054 High Word
Reset Value — 3-14
D8055 Low Word
D8056 High Word Current Value / Frequency
E -14
D8057 . Low Word Measurement Value (I12) Very scan 3
D8058 High-speed High Word
Counter Preset Value — 3-14
D8059 Low Word
(Group 2/12)
D8060 High Word
Reset Value — 3-14
D8061 Low Word
D8062 High Word Current Value / Frequency
E -14
D8063 ] Low Word Measurement Value (I3) Very scan 3
D8064 High-speed High Word
Counter Preset Value — 3-14
D8065 Low Word
(Group 3/13)
D8066 High Word
Reset Value — 3-14
D8067 Low Word
D8068 High Word Current Value / Frequency
Eve 3-14
D8069 _ Low Word Measurement Value (I5) very scan
D8070 High-speed High Word
D8071 Counter o Word Preset Value — 3-14
(Group 4/I5) ow THor
D8072 High Word
Reset Value — 3-14
D8073 Low Word
D8074 Backlight ON Time Every scan 3-14
D8075-D8076 — Reserved — — —
D8077 Out of Analog Input Range Status — 3-14
D8078
D8079
D8080
MAC Address (Read only) Every 1 sec 3-14
D8081
D8082
D8083
D8084
D8085
IP Address (Current Data) Read only Every 1 sec 3-15
D8086
D8087
D8088
D8089
Subnet Mask (Current Data) Read only Every 1 sec 3-15
D8090
D8091
D8092
D8093
Default Gateway (Current Data) Read only Every 1 sec 3-15
D8094
D8095
D8096-D8103 — Reserved — — —
D8104 RS232C Control Signal Status (Ports 2 and 3) Every scan 3-15
Wh i
D8105 RS232C DSR Input Control Signal Option (Ports 2 and 3) e(] §end|ng/ 3-15
receiving data
. . When sending/
D8106 RS232C DTR Output Control Signal Option (Ports 2 and 3) - 3-15
receiving data
D8107-D8109 — Reserved — — —
D8110
D8111 )
Connection 1 Connected IP Address Every 1 sec 3-15
D8112
D8113

3-10
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Device Address Description Updated See Page
D8114
D8115 .
Connection 2 Connected IP Address Every 1 sec 3-15
D8116
D8117
D8118
D8119 .
Connection 3 Connected IP Address Every 1 sec 3-15
D8120
D8121
D8122-D8129 — Reserved — — —
D8130 Connection 1 Connected Port Number Every 1 sec 3-16
D8131 Connection 2 Connected Port Number Every 1 sec 3-16
D8132 Connection 3 Connected Port Number Every 1 sec 3-16
When executing data
D8133 Data Register ROM Backup Execution Status register ROM backup 3-16
read and write
D8134 High Word C t Val F
[o] urrent Value / Frequency Every scan 314
D8135 . Low Word Measurement Value (16)
D8136 High-speed High Word
8137 | Counter Tow Word Preset Value — 3-14
_ 0937 | (Group 5/16) ow Tvor
D8138 High Word
_ Reset Value — 3-14
D8139 Low Word
D8140 High Word
[o] Current Value / Frequency Every scan 314
D8141 . Low Word Measurement Value (17)
D8142 High-speed High Word
~— Dpsiaz | Counter Tow Word Preset Value — 3-14
_ 08 | (Group 6/17) ow Tvon
D8144 High Word
_—— Reset Value — 3-14
D8145 Low Word
D8146
— Reserved — —_— —
D8147
D8148 Communication Error Status When error occurred 3-16
D8149 Analog Input (AI10) Every scan 3-16
D8150 Analog Input (AI11) Every scan 3-16
D8151 Analog Input (AI12) Every scan 3-16
———————— Remote [/O
D8152 Slave 1 Analog Input (AI13) Every scan 3-16
D8153 Analog Input (AI14) Every scan 3-16
D8154 Analog Input (AI15) Every scan 3-16
D8155 Analog Input (AI16) Every scan 3-16
D8156 Analog Input (AI17) Every scan 3-16
D8157 Communication Error Status When error occurred 3-16
D8158 Analog Input (AI20) Every scan 3-16
D8159 Analog Input (AI21) Every scan 3-16
D8160 Analog Input (AI22) Every scan 3-16
———————— Remote [/O
D8161 Slave 2 Analog Input (AI23) Every scan 3-16
D8162 Analog Input (AI24) Every scan 3-16
D8163 Analog Input (AI25) Every scan 3-16
D8164 Analog Input (AI26) Every scan 3-16
D8165 Analog Input (AI27) Every scan 3-16
D8166 Communication Error Status When error occurred 3-16
D8167 Analog Input (AI30) Every scan 3-16
D8168 Analog Input (AI31) Every scan 3-16
D8169 Analog Input (AI32) Every scan 3-16
————————1 Remote [/O
D8170 Slave 3 Analog Input (AI33) Every scan 3-16
D8171 Analog Input (AI34) Every scan 3-16
D8172 Analog Input (AI35) Every scan 3-16
D8173 Analog Input (AI36) Every scan 3-16
D8174 Analog Input (AI37) Every scan 3-16
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Device Address Description Updated See Page

D8175-D8183 — Reserved — — —
D8184 Data Register Start Address to Read — 3-16
D8185 ROM Backup Number of Registers to Read — 3-16

D8186-D8199 — Reserved — - -

D8000 Quantity of Inputs
The total of input points provided on the SmartAXIS is stored to D8000.

D8001 Quantity of Outputs
The total of output points provided on the SmartAXIS is stored to D8001.

D8002 SmartAXIS Type Information
Information about the SmartAXIS type is stored to D8002.

0: SmartAXIS Pro/Lite 12-1/0 type
1: SmartAXIS Pro/Lite 24-1/0 type
2: SmartAXIS Pro/Lite 40-1/0 type
3: SmartAXIS Pro/Lite 48-1/0 type
4: SmartAXIS Touch

D8003 Memory Cartridge Information
When an optional memory cartridge is installed on the SmartAXIS cartridge connector, information about the user program stored
on the memory cartridge is stored to D8003.

0: SmartAXIS Pro/Lite 12-1/0 type
1: SmartAXIS Pro/Lite 24-1/0 type
2: SmartAXIS Pro/Lite 40-1/0 type
3: SmartAXIS Pro/Lite 48-1/0 type
255: The memory cartridge does not store any user program.

D8005 General Error Code
SmartAXIS general error information is stored to D8005. When a general error occurs, the bit corresponding to the error occurred
turns on.
The general error and user program execution error can be cleared by writing “1” to the most significant bit of D8005 using a user
program.

For details on Pro/Lite general error codes, see Chapter 14 “Troubleshooting” in the SmartAXIS Pro/Lite User's Manual. For details
on Touch general error codes, see Chapter 30 “2.1 General Error Codes” in the SmartAXIS Touch User's Manual.

D8006 User Program Execution Error Code
SmartAXIS user program execution error information is stored to D8006. When a user program execution error occurs, the error
code corresponding to the error occurred is stored to D8006.
For details on Pro/Lite user program execution error codes, see Chapter 14 “Troubleshooting” in the SmartAXIS Pro/Lite User's
Manual. For details on Touch user program execution error codes, see Chapter 30 “2.2 Program Execution Error” in the SmartAXIS
Touch User's Manual.

D8008-D8021 Calendar/Clock Data
D8008 through D8021 are used for reading calendar/clock data from the internal clock and for writing calendar/clock data to the
internal clock.

D8022-D8025 Scan Time Data
D8022 through D8025 are special data registers for checking the scan time and configuring the constant scan time.

For details on the SmartAXIS Pro/Lite scan time, see Chapter 5 “Special Functions” — “Constant Scan Time” in the SmartAXIS Pro/
Lite User's Manual.

For details on the SmartAXIS Touch scan time, see Chapter 12 “Control Function” in the SmartAXIS Touch User's Manual.
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D8026 Communication Mode Information (Port 2 and Port 3)
Communication mode information of port 2 and port 3 is stored to D8026.
?g Bét B7it %lit BOit
psoze | | | | | | | | |oJoofofofofo]o]

Port 3 Port 2

0 Maintenance Communication
1: User Communication

2: Modbus RTU Master

3: Modbus RTU Slave

D8027-D8028 Slave Number

The slave number is stored to D8027 and D8028 when the communication mode for port 2 and 3 is maintenance communication

or Modbus RTU slave.

The slave number can be specified with either a constant or a data register in the function area settings. When data register is

specified, the slave number can be changed by storing the slave number in D8027 and D8028.

D8027: Port 2 Slave Number
D8028: Port 3 Slave Number

For SmartAXIS Pro/Lite maintenance communication, see Chapter 9 “*Maintenance Communication” in the SmartAXIS Pro/Lite
User's Manual. For Modbus RTU slaves, see Chapter 11 "Modbus Communication” in the SmartAXIS Pro/Lite User's Manual.

D8029 System Software Version

The PLC system software version number is stored to D8029. This value is indicated in the PLC status dialog box called from the

WindLDR menu bar. Select Online > Monitor > Monitor, then select Online > Status.

D8030 Communication Adapter Information

Information about the communication adapters installed on the port 2 and port 3 connectors is stored to D8030.

Bit Bit Bt Bit
15 8 7 10
osozo | | [ [ [ [ [ [ [[[[[] Jofo]
| S | W—
Port 3 Port 2
0: RS232C communication adapter is installed
1: RS485 communication adapter is installed or no communication adapter is installed

D8031 Optional Cartridge Information
Information about the optional cartridge installed on the SmartAXIS is stored to D8031.

Bit Bit Bit Bit
15 8 7 1 0
osost | | [ [ [ [ [T [ ][ ]T]/ofo]

| W | W—

AN _
SD memory card  Memory cartridge

No optional cartridge is installed

Memory cartridge is installed

SD memory card is installed

Memory cartridge and SD memory card are installed

where
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D8032-D8035, D8037, D8038 Interrupt Input Jump Destination Label No.
Jump destination label numbers for interrupt inputs are stored in these special data registers. To use interrupt inputs, store the
label number that corresponds to the special data register allocated to the interrupt input.
D8032=10, D8033=12, D8034=13, D8035=I5, D8037=16, D8038=17

For details on SmartAXIS Pro/Lite interrupt inputs, see Chapter 5 “Special Functions” — “Interrupt Input” in the SmartAXIS Pro/Lite
User's Manual. For details on SmartAXIS Touch interrupt inputs, see Chapter 3 “4.9 Interrupt Input” in the SmartAXIS Touch User's
Manual.

D8036 Timer Interrupt Jump Destination Label No.
The jump destination label nhumber when the timer interrupt occurs is stored in D8036. To use the timer interrupt, store the
corresponding label number.

For details on the SmartAXIS Pro/Lite timer interrupt, see Chapter 5 “Special Functions” — “Timer Interrupt” in the SmartAXIS Pro/
Lite User's Manual. For details on the SmartAXIS Touch timer interrupt, see Chapter 3 “4.13 Timer Interrupt” in the SmartAXIS
Touch User's Manual.

D8039 SD Memory Card Capacity
The capacity of the inserted SD or SDHC (maximum size 32 GB) memory card in megabytes is stored to D8039.

D8040-D8047 Analog Input Value
The analog input values (0 to 10 VDC) to the analog input terminals are converted to digital values (0 to 1000) and stored to the
corresponding special data registers.
D8040=AI0, D8041=AI1, D8042=AI2, D8043=AI3, D8044=Al4, D8045=AI5, D8046=AI6, D8047=AI7

D8050-D8073, D8134-D8145 High-speed Counter and Frequency Measurement
These special data registers are used with the high-speed counter function and the frequency measurement function.
For details on the SmartAXIS Pro/Lite high-speed counter, see Chapter 5 “Special Functions” — “High-Speed Counter” in the
SmartAXIS Pro/Lite User's Manual. For details on the frequency measurement, see Chapter 5 “Special Functions” — “Frequency
Measurement” in the SmartAXIS Pro/Lite User's Manual.
For details on the SmartAXIS Touch high-speed counter, see Chapter 3 “4.7 High-Speed Counter” in the SmartAXIS Touch User's
Manual. For details on the frequency measurement, see Chapter 3 “4.10 Frequency Measurement” in the SmartAXIS Touch User's
Manual.

D8074 Backlight ON Time
The backlight ON time is stored. The backlight ON time can be configured by changing the value in D8074 between 1 to 65535

seconds. When D8074 is 0, the backlight is always ON. The backlight ON time can also be changed with the HMI function. For
details, see Chapter 6 “"HMI Function” — "Setting the LCD Backlight ON Time” in the SmartAXIS Pro/Lite User's Manual.

D8077 Out of Analog Input Range Status
When an analog input value is 11V or higher, the corresponding D8077 bit turns on. When an analog input value is lower than 11V,
the corresponding D8077 bit turns off.

The assignment of each analog input is as follows.

Bit Bit  Bit Bit
15 8 7 6 5 4 3 2 1 0

oeor7 [ | [ [ | [ [ | [ofoJofofoofo]o]

[o]
Analog Input 0

Analog Input 1

Analog Input 2
Analog Input 3
Analog Input 4
Analog Input 5
Analog Input 6

Analog Input 7

D8078-D8083 MAC Address (Read only)
MAC address of the SmartAXIS is stored to the special data registers in hexadecimal as shown below.
Example) MAC address: AA-BB-CC-DD-EE-FF
D8078=AAh, D8079=BBh, D8080=CCh, D8081=DDh, D8082=EEh, D8083=FFh
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D8084-D8087 IP Address (Current Data) Read only
IP address of the SmartAXIS is stored to the special data registers as shown below.
Example) IP address: aaa.bbb.ccc.ddd
D8084=aaa, D8085=bbb, D8086=ccc, D8087=ddd

D8088-D8091 Subnet Mask (Current Data) Read only
Subnet mask of the SmartAXIS is stored to the special data registers as shown below.
Example) Subnet mask: aaa.bbb.ccc.ddd
D8088=aaa, D8089=bbb, D8090=ccc, D8091=ddd

D8092-D8095 Default Gateway (Current Data) Read only
Default gateway of the SmartAXIS is stored to the special data registers as shown below.
Example) Default gateway: aaa.bbb.ccc.ddd
D8092=aaa, D8093=bbb, D8094=ccc, D8095=ddd

D8104 RS232C Control Signal Status (Port 2 and Port 3)
RS232C control signal status of port 2 and port 3 is stored to D8104.

Bit Bit Bit Bit Bit 00: Both DSR and DTR are off

b 8 7 3 2 10 01:  DSRis off, DTR is on

psto4 | [ [ [ [ [ [ [ [ ][] JofoJoJo] 10 obsrisonDRisof
W 11: Both DSR and DTR are on

D8105 RS232C DSR Input Control Signal Option (Port 2 and Port 3)
Special data register D8105 is used to control data flow between the SmartAXIS RS232C port 2 and port 3 and the remote terminal
depending on the DSR (data set ready) signal sent from the remote terminal.

Bit Bit Bit Bit Bit
15 8 7 5 4 3 2 1 0
pstos [ [ [ [ | | [ [ [ [ [ofofofofo]o]
Port 3 Port 2

000: DSR is not used for data flow control
001: When DSR is on, SmartAXIS can transmit and receive data
010: When DSR is off, SmartAXIS can transmit and receive data
011: When DSR is on, SmartAXIS can transmit data (busy control)

100: When DSR is off, SmartAXIS can transmit data
Others:  Same as 000

D8106 RS232C DTR Output Control Signal Option (Port 2 and Port 3)
Special data register D8106 is used to control the DTR (data terminal ready) signal to indicate the SmartAXIS operating status or
transmitting/receiving status.

Bit Bit Bit Bit Bit

15 8 7 3 2 1 0

osos [ [ | | [ [ [ [ [ [ ] ] [ofo]o]o]
Port3  Port2

00: DTR is on (off while SmartAXIS is stopped)

01: DTR is off

10: DTR is on while SmartAXIS can receive data (auto switching)
11: Same as 00

D8110-D8121 Connection (1 through 3) Connected IP Address
The IP address of the remote host accessing the connection 1 through 3 is stored in special data registers.

Example) Connection 1 Connected IP Address: aaa.bbb.ccc.ddd
D8110=aaa, D8111=bbb, D8112=ccc, D8113=ddd
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D8130-D8132 Connection Connected Port Number
When connections are established with other network devices, the port numbers of the connected network devices are stored in
these special data registers.

D8130 : Connection 1 Connected Port Number
D8131 : Connection 2 Connected Port Number
D8132 : Connection 3 Connected Port Number

D8133 Data Register ROM Backup Execution Status
This special data register is used for the data register ROM backup. Stores the execution status for writing and reading.

1: Processing

2: Normal termination

3: Cannot access ROM

4: Invalid values are stored in D8184 (starting address to read) and D8185 (number of registers to read)

5: Valid data could not be read from ROM

For details, see Chapter 5 "Special Functions" — "Data Register ROM Backup" in the SmartAXIS Pro/Lite User's Manual.
D8148, D8157, D8166 Remote I/O0 Communication Error Status

When a communication error occurs between the remote I/O communication slave and master, the details of the communication
error are stored in these special data registers.

D8148 : Remote I/O Slave 1 Communication Error Status
D8157 : Remote I/0 Slave 2 Communication Error Status
D8166 : Remote I/0 Slave 3 Communication Error Status

D8149-D8156, D8158-D8165, D8167-D8174 Remote 1/0 Analog Input Values
The analog input values (0 to 10 VDC) to the remote I/O analog inputs are converted to digital values (0 to 1000) and stored in the
special data registers allocated to each remote I/0 slave.
« DB8149=AI10, D8150=AI11, D8151=AI12, D8152=AI13, D8153=AI14, D8154=AI15, D8155=AI16, D8156=AI17
o D8158=AI20, D8159=AI21, D8160=AI22, D8161=AI23, D8162=AI24, D8163=AI25, D8164=AI26, D8165=AI127

« D8167=AI30, D8168=AI31, D8169=AI32, D8170=AI33, D8171=AI34, D8172=AI35, D8173=AI36, D8174=AI37
D8184 Data Register ROM Backup Start Address to Read

This special data register is used for the data register ROM backup and stores the start address of the data registers to read. For
details, see Chapter 5 "Special Functions" — "Data Register ROM Backup" in the SmartAXIS Pro/Lite User's Manual.

D8185 Data Register ROM Backup Number of Registers to Read
This special data register is used for the data register ROM backup and stores the number of data registers to read. For details,
see Chapter 5 "Special Functions" — "Data Register ROM Backup" in the SmartAXIS Pro/Lite User's Manual.
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4: INSTRUCTIONS REFERENCE

Introduction

SmartAXIS instructions are divided into Basic Instructions, which perform sequencing, and Advanced Instructions, which perform
moves, comparisons, Boolean computations, binary arithmetic operations, bit shifts, and other operations.

Basic Instruction List

Symbol Name Function See Page
AND And Series connection of NO contact 5-4
AND LOD And Load Series connection of circuit blocks 5-5
ANDN And Not Series connection of NC contact 5-4
BPP Bit Pop Restores the result of bit logical operation which was saved temporarily 5-6
BPS Bit Push Saves the result of bit logical operation temporarily 5-6
BRD Bit Read Reads the result of bit logical operation which was saved temporarily 5-6
CC= Counter Comparison (=) Equal to comparison of counter current value 5-18
CC>= Counter Comparison (>=) Greater than or equal to comparison of counter current value 5-18
CDP Dual Pulse Reversible Counter Dual pulse reversible counter (0 to 65,535) 5-11
CDPD EZ?::;E’;’:?OE::;P“'S‘E Double-word dual pulse reversible counter (0 to 4,294,967,295) 5-14
CNT Adding Counter Adding counter (0 to 65,535) 5-11
CNTD Double-word Adding Counter Double-word adding counter (0 to 4,294,967,295) 5-14
CubD EZC:&YLT:&T:;: Up/down selection reversible counter (0 to 65,535) 5-11
CUDD Double-word Up/Down Double-word up/down selection reversible counter 514

Selection Reversible Counter (0 to 4,294,967,295)
DC= Data Register Comparison (=) Equal to comparison of data register value 5-20
DC>= Data Register Comparison (>=) Greater than or equal to comparison of data register value 5-20
END End Ends a program 5-30
JEND Jump End Ends a jump instruction 5-29
JMP Jump Jumps a designated program area 5-29
LOD Load Stores intermediate results and reads contact status 5-1
LODN Load Not Stores intermediate results and reads inverted contact status 5-1
MCR Master Control Reset Ends a master control 5-27
MCS Master Control Set Starts a master control 5-27
OR Or Parallel connection of NO contact 5-4
OR LOD Or Load Parallel connection of circuit blocks 5-5
ORN Or Not Parallel connection of NC contact 5-4
ouT Output Outputs the result of bit logical operation 5-1
OUTN Output Not Outputs the inverted result of bit logical operation 5-1
RST Reset Resets output, internal relay, or shift register bit 5-3
SET Set Sets output, internal relay, or shift register bit 5-3
SFR Shift Register Forward shift register 5-22
SFRN Shift Register Not Reverse shift register 5-22
SOTD Single Output Down Falling-edge differentiation output 5-26
SOTU Single Output Up Rising-edge differentiation output 5-26
TIM 100-ms Timer Subtracting 100-ms timer (0 to 6553.5 sec) 5-7
TIMO 100-ms Off-delay Timer Subtracting 100-ms off-delay timer (0 to 6553.5 sec) 5-10
TMH 10-ms Timer Subtracting 10-ms timer (0 to 655.35 sec) 5-7
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4: INSTRUCTIONS REFERENCE

Symbol Name Function See Page
TMHO 10-ms Off-delay Timer Subtracting 10-ms off-delay timer (0 to 655.35 sec) 5-10
TML 1-sec Timer Subtracting 1-sec timer (0 to 65535 sec) 5-7
TMLO 1-sec Off-delay Timer Subtracting 1-sec off-delay timer (0 to 65535 sec) 5-10
TMS 1-ms Timer Subtracting 1-ms timer (0 to 65.535 sec) 5-7
TMSO 1-ms Off-delay Timer Subtracting 1-ms off-delay timer (0 to 65.535 sec) 5-10
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4: INSTRUCTIONS REFERENCE

Advanced Instruction List

Valid Data Type
Group Symbol Name See Page
W I | D|L|F
NOP NOP No Operation 4-14
MoV Move X[ X | X | X]X 6-1
MOVN Move Not X[ X | X |X 6-5
IMOV Indirect Move X X X 6-6
IMOVN Indirect Move Not X X 6-8
BMOV Block Move X 6-9
Move IBMV Indirect Bit Move X 6-10
IBMVN Indirect Bit Move Not X 6-12
NSET N Data Set X[ X | X | X]X 6-13
NRS N Data Repeat Set X | X | X | X|X 6-14
XCHG Exchange X X 6-15
TCCST Timer/Counter Current Value Store X X 6-16
CMP= Compare Equal To X | X | X | X | X 7-1
CMP<> Compare Unequal To X| X | X | XX 7-1
CMP< Compare Less Than X| X | X | XX 7-1
CMP> Compare Greater Than X| X | X | XX 7-1
CMP<= Compare Less Than or Equal To X| X | X | XX 7-1
CMP>= Compare Greater Than or Equal To X| X | X | XX 7-1
Data Comparison ICMP>= Interval Compare Greater ThanorEqualTo | X | X | X | X | X 7-6
LC= Load Compare Equal To X | X | X | X|X 7-8
LC<> Load Compare Unequal To X| X | X | XX 7-8
LC< Load Compare Less Than X| X | X | XX 7-8
LC> Load Compare Greater Than X| X | X | XX 7-8
LC<= Load Compare Less Than or Equal To X| X | X | XX 7-8
LC>= Load Compare Greater Than or Equal To X| X | X | XX 7-8
ADD Addition X | X | X | X]X 8-1
suB Subtraction X | X | X | X]X 8-1
MUL Multiplication X | X | X | X]X 8-1
DIV Division X | X | X | X]X 8-1
Binary Arithmetic INC Increment X | X | X|X 8-13
DEC Decrement X| X | X | X 8-13
ROOT Root X X X 8-14
Sum (ADD) X | X | X | X]|X 8-15
Sum
Sum (XOR) X 8-15
ANDW AND Word X X 9-1
Boolean Computation ORW OR Word X X 9-1
XORW Exclusive OR Word X X 9-1
SFTL Shift Left 10-1
SFTR Shift Right 10-3
. BCDLS BCD Left Shift X 10-5
Shift and Rotate -
WSFT Word Shift X 10-7
ROTL Rotate Left X X 10-8
ROTR Rotate Right X X 10-10
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Valid Data Type

Group Symbol Name See Page
W/ I | D|L|F
HTOB Hex to BCD X X 11-1
BTOH BCD to Hex X X 11-3
HTOA Hex to ASCII X 11-5
ATOH ASCII to Hex X 11-7
BTOA BCD to ASCII X X 11-9
ATOB ASCII to BCD X X 11-12
. ENCO Encode 11-15
Data Conversion
DECO Decode 11-16
BCNT Bit Count 11-17
ALT Alternate Output 11-18
CVDT Convert Data Type XX | X|X]|X 11-19
DTDV Data Divide X 11-21
DTCB Data Combine X 11-22
SWAP Data Swap X X 11-23
WEEK Weekly Timer 12-1
Week Programmer -
YEAR Yearly Timer 12-12
Interface MSG Message 13-1
TXD2 Transmit 2 25-1
L TXD3 Transmit 3 25-1
User Communication -
RXD2 Receive 2 25-7
RXD3 Receive 3 25-7
LABEL Label 14-1
LIMP Label Jump 14-1
LCAL Label Call 14-3
LRET Label Return 14-3
Program Branching DINZ Decrement Jump Non-zero 14-5
DI Disable Interrupt 16-1
EI Enable Interrupt 16-1
IOREF I/0O Refresh 15-1
HSCRF High-speed Counter Refresh 15-3
XYFS XY Format Set X | X 17-1
. . CVXTY Convert Xto Y X | X 17-2
Coordinate Conversion
CVYTX Convert Y to X X | X 17-3
AVRG Average X | X | X|X]|X 18-1
PULS1 Pulse Output 1 19-1
PULS2 Pulse Output 2 19-1
PULS3 Pulse Output 3 19-1
PULS4 Pulse Output 4 19-1
PWM1 Pulse Width Modulation 1 19-8
PWM2 Pulse Width Modulation 2 19-8
Pulse PWM3 Pulse Width Modulation 3 19-8
PWM4 Pulse Width Modulation 4 19-8
RAMP1 Ramp Pulse Output 1 19-15
RAMP2 Ramp Pulse Output 2 19-15
ZRN1 Zero Return 1 19-26
ZRN2 Zero Return 2 19-26
ARAMP1 Advanced Ramp 1 19-32
ARAMP2 Advanced Ramp 2 19-32
DTML 1-sec Dual Timer 20-1
DTIM 100-ms Dual Timer 20-1
Dual / Teaching Timer DTMH 10-ms Dual Timer 20-1
DTMS 1-ms Dual Timer 20-1
TTIM Teaching Timer 20-3
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Valid Data Type

Group Symbol Name See Page
W I | D|L|F
RAD Degree to Radian X 21-1
DEG Radian to Degree X 21-2
SIN Sine X 21-3
i | . COS Cosine X 21-4
Trigonometric Function
TAN Tangent X 21-5
ASIN Arc Sine X 21-6
ACOS Arc Cosine X 21-7
ATAN Arc Tangent X 21-8
LOGE Natural Logarithm X 22-1
. LOG10 Common Logarithm X 22-2
Logarithm / Power
EXP Exponent X 22-3
POW Power X 22-4
FIFOF FIFO Format X 23-1
) ) FIEX First-In Execute X 23-3
File Data Processing -
FOEX First-Out Execute X 23-3
NDSRC N Data Search XX | X|X]X 23-5
TADD Time Addition 24-1
TSUB Time Subtraction 24-5
Clock HTOS HMS to Sec 24-9
STOH Sec to HMS 24-10
HOUR Hour Meter 24-11
A ETXD Transmit over Ethernet 25-21
Ethernet Instructions -
ERXD Receive over Ethernet 25-21
. DLOG Data Logging 26-1
Data Logging
TRACE Data Trace 26-8
Script SCRPT Script X[ X | X | X]|X 27-1
PID PID PID 28-1

IDEC
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4

Advanced Instruction Applicable SmartAXIS

Applicable advanced instructions depend on the SmartAXIS type as listed in the table below.

[ —
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o
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OMXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
¥
<
E
MVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVA
4MXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
D
<
E
D[ [ < > [ [ 3 [ 3 [ | [ [ [ [ [ <[> [ [ [ [ [ | [ [ [ [ [ <[> [ [ [ | [ < [ | [ [ | |
2MXXXVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVA
-
<
E
Q[ [ < 3 [ [ [ [ [ | [ [ [ [ [ [ [ [ [ [ [ [ | [ [ [ [ [ [ [ [ [ [ | [ < [ | [ [ =[x
°
£ = > A IRERE
z > olBli|vivialv|a A i = z = Ao
& (353131122212 /5|2/5|8|elele|El2 I8 1S lalslulaldlal8121212]e|2|8 /512 ZBIEIEIB|%|5|5
=
Z[EIEEEEa2|2|Z2|Z|IRIP|IG|G|G|IG|G|IGICIGIGIYYYYIZIRIEIc|Za|lz|R|Zz|o|R|G|6|8|2|&|&
£ )
Q
2 3 5
o =) - b
© °
3 g 2 2 <
1™
n—m o < c 8 .M
o > c 3 ®
[} © Lo
a > 8 ] ° £ &
o 2 & £ S 6 £
4 = (=] ] - )] (7]

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382 IDEC

46



4: INSTRUCTIONS REFERENCE

Group

Symbol

FT1A-12

FT1A-24

FT1A-40

FT1A-48

AC

DC

AC

DC

AC

DC

AC

DC

FT1A-
Touch

Data Conversion

HTOB

>

BTOH

HTOA

ATOH

BTOA

ATOB

ENCO

DECO

BCNT

ALT

CvDT

DTDV

DTCB

SWAP

Week Programmer

WEEK

XX XX X X[ X X| X[ X]| X|X|X]|X|X

XX XX X X[ X X| X[ X]| X|X|X]|X|X

X X X X X XX | X X[ X]| X[ X[ X]|X|X

YEAR

XX X X X X X[ X | X| X[ X]| X| X[ X]|X|X|X

XX X[ X[ X| X[ X]| X| X[ X]|X|X|X|X|X|Xx

X

X

>

XX XX X| X[ X]| X| X[ X]|X|X|X]|X|X

Display

MSG

X (Note)

X (Note)

X (Note)

X(

)

X (Note)

X (Note)

X (Note)

X(

)

User
Communication

TXD2

X

X

>

TXD3

RXD2

X

RXD3

Program Branching

LABEL

LIMP

LCAL

LRET

DINZ

DI

EI

IOREF

XX | X X[ X[ x| X]| X

X[ X| X[ X[ X| X|X|XxX

X X XX X| X[ X]| X X|X]| X

HSCRF

Coordinate
Conversion

XYFS

CVXTY

CVYTX

AVRG

x| x| X| X

X X X X X[ X X| X X| X[ X[ X]|X

X[ X| X[ X

XXX XX > > x| > | | x| >| x| 1 [>X]| 1 [X]|Z]>X]X]X]|>X]|X|X]|X|X|X]|Xx|X|x|Xx|Xx|x<|Xx
=
@

XL X XX T[> > 3| XX | 3| XX XX XX | XX | X | X[ | X[ X[ X]| X[ X|X]|X]|X|X]|X|X|X|X|Xx|Xx|Xx
=
@

XX XX X X[ X]| X| X[ X|X|X|X]|X|X|Xx

X[ X | X| X

DXL | XX 5| > | 3| | | 3| XX XXX XX X | X | X[ X[ X X[ X[ X]| X[ X|X]|X]|X|X|X|X|Xx]|Xx
=
@

XX | XX X| X[ X]| X| X[ X|X|X|X]|X|X|X|Xx

Note: MSG instructions can be used with Pro series only.

IDEC
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4: INSTRUCTIONS REFERENCE

Group

Symbol

FT1A-12

FT1A-24

FT1A-40

FT1A-48

AC

DC

AC

DC

AC

DC

AC

DC

FT1A-
Touch

Pulse

PULS1

X

PULS2

X

>

>

PULS3

X
(Notel)

x

x

PULS4

X
(Notel)

PWM1

X

PWM2

X

PWM3

X
(Notel)

X | X[ X| X

X | X[ X| X

PWM4

X
(Notel)

RAMP1

X

X

X

RAMP2

X
(Note2)

X X
(Note2) (Note2)

ZRN1

X

X

X

ZRN2

X

X

X

ARAMP1

X

X

X

ARAMP2

X
(Note2)

X X
(Note2) (Note2)

Dual / Teaching
Timer

DTML

X

X

X

DTIM

DTMH

DTMS

TTIM

Trigonometric
Function

RAD

DEG

SIN

Ccos

TAN

ASIN

ACOS

ATAN

Logarithm / Power

LOGE

LOG10

EXP

POW

File Data
Processing

FIFOF

FIEX

FOEX

NDSRC

Clock

TADD

TSUB

HTOS

STOH

HOUR

DX XX XX XX X XX XX X X X X X X XX X XX X XX X|X|X]|X|X

S| K| XX XX X XX XX X XX X X X X X X X X[ X XX X[ X[ X X]|X]|X

DX XX XX XX X XX XX X XX X X X X XX X XX X XX X X[ X]| XX

Ethernet
Instructions

ETXD

ERXD

S| K| XX XX X XX XX XX XX X X XX XX X X X X X X X XXX X X X[ XX

DX XX X XX X X X X XX XXX XXX XX X| X[X|X|X|[X|X|X|X|Xx

Data Logging

DLOG

TRACE

Script

SCRPT

>

DX XX XX XX X XX XX X XX X X X X X XX XXX XXX XX X|X|X|X|X|X|X

S| K| XX XX X XX XX XX XX X XX XX XX X X X X XX X X XXX X X X[ X[ X]|X]| X

DX XX XX XX X XX XX X XX XX X XX X X X X X X X XX X XX XXX XXX

DX XX XX XX X XX XX X XX XX X XX X XX X X X X XX XXX XXX XXX

X

PID

PID

X
(Note3)

Notel:

Note2:
Note3:

4-8

PULS4 and PWM4 cannot be used.

When using RAMP1 and ARAMP1 in dual-pulse output mode, RAMP2 and ARAMP2 cannot be used.
PID instruction can be used with FT1A-*14KA-* and FT1A-*14SA-* only.

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382

When using RAMP1 in single-pulse output mode, PULS3 and PWM3 cannot be used. When using RAMP2 in single-pulse output mode,
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Structure of an Advanced Instruction

. o . Opcode
Source Device Destination Device . . ] . .
The opcode is a symbol used to identify the advanced instruction.
Opcode Repeat Cycles Data Type
Y y ¥ Y Specifies word (W), integer (I), double word (D), long (L), or float
—{ MOV(W)  S1R DIR  REP (,f) data W) ger (1) (D), fong (L)
10 * ****9\ xokkkoR *k '
| \ Source Device
Data Type Repeat The source device specifies the 16- or 32-bit data to be processed

Designation by the advanced instruction. Some advanced instructions require

two source devices.

Repeat Designation Destination Device

Specifies whether repeat is used for the device or not. The destination device specifies the 16- or 32-bit data to store the

result of the advanced instruction. Some advanced instructions
Specifies the quantity of repeat cycles: 1 through 99. require two destination devices.

Repeat Cycles

Input Condition for Advanced Instructions

Almost all advanced instructions must be preceded by a contact, except NOP (no operation), LABEL (label), and LRET (label
return) instructions. The input condition can be programmed using a bit device such as input, output, internal relay, or shift
register. Timer and counter can also be used as an input condition to turn on the contact when the timer times out or the counter
counts out.

While the input condition is on, the advanced instruction is

executed in each scan. To execute the advanced instruction —
only at the rising or falling edge of the input, use the SOTU or 10
SOTD instruction.

SOTU f— MOV(W) S1- D1 - REP
D10 D20

While the input condition is off, the advanced instruction is not executed and device statuses are held.

Source and Destination Devices

The source and destination devices specify 16- or 32-bit data, depending on the selected data type. When a bit device such as
input, output, internal relay, or shift register is designated as a source or destination device, 16 or 32 points starting with the
designated number are processed as source or destination data. When a word device such as timer or counter is designated as a
source device, the current value is read as source data. When a timer or counter is designated as a destination device, the result
of the advanced instruction is set to the preset value for the timer or counter. When a data register is designated as a source or
destination device, the data is read from or written to the designated data register.

Using Timer or Counter as Source Device

Since all timer instructions—TML (1-sec timer), TIM (100-ms timer), TMH (10-ms timer), and TMS (1-ms timer)—subtract from
the preset value, the current value is decremented from the preset value and indicates the remaining time. As described above,
when a timer is designated as a source device of an advanced instruction, the current value, or the remaining time, of the timer is
read as source data. Adding counters CNT start counting at 0, and the current value is incremented up to the preset value.
Reversible counters CDP and CUD start counting at the preset value and the current value is incremented or decremented from the
preset value. When any counter is designated as a source device of an advanced instruction, the current value is read as source
data.

Using Timer or Counter as Destination Device
As described above, when a timer or counter is designated as a destination device of an advanced instruction, the result of the
advanced instruction is set to the preset value of the timer or counter. Timer and counter preset values can be 0 through 65535.

When a timer or counter preset value is designated using a data register, the timer or counter cannot be designated as a
destination of an advanced instruction. When executing such an advanced instruction, a user program execution error will result.
For details of user program execution error, see Chapter 14 "Troubleshooting" - "User Program Execution Error" in the SmartAXIS
Pro/Lite User's Manual.

Note: When a user program execution error occurs, the result is not set to the destination.
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Data Types for Advanced Instructions

When using move, data comparison, binary arithmetic, Boolean computation, bit shift/rotate, data conversion, and coordinate
conversion instructions, data types can be selected from word (W), integer (I), double word (D), long (L), or float (F). For other
advanced instructions, the data is processed in units of 16-bit word.

Data Type Symbol Bits Q;:g'}:ttgr:fug:;a Range of Decimal Values
Word (Unsigned 16 bits) w 16 bits 1 0 to 65,535
Integer (Signed 15 bits) I 16 bits 1 —32,768 to 32,767
Double Word (Unsigned 32 bits) D 32 bits 2 0 to 4,294,967,295
Long (Signed 31 bits) L 32 bits 2 —-2,147,483,648 to 2,147,483,647
Float (Floating point) F 32 bits 2 —3.402823x10°® to 3.402823x1038

Decimal Values and Hexadecimal Storage (Word, Integer, Double, and Long Data)

The following table shows hexadecimal equivalents which are stored in the CPU, as a result of addition and subtraction of the
decimal values shown:

Data Type Result of Addition Hexadecimal Storage Result of Subtraction Hexadecimal Storage
65535 FFFF
0 0000 0 0000
Word 65535 FFFF -1 (BW) FFFF
131071 (CY) FFFF —65535 (BW) 0001
—65536 (BW) 0000
65534 (CY) 7FFE 65534 (BW) 7FFE
32768 (CY) 0000 32768 (BW) 0000
32767 7FFF 32767 7FFF
0 0000 0 0000
Integer -1 FFFF -1 FFFF
-32767 8001 -32767 8001
-32768 8000 -32768 8000
-32769 (CY) FFFF -32769 (BW) FFFF
—65535 (Cy) 8001 —65535 (BW) 8001
4294967295 FFFFFFFF
0 00000000 0 00000000
Double Word 4294967295 FFFFFFFF -1 (BW) FFFFFFFF
8589934591 (CY) FFFFFFFF —4294967295 (BW) 00000001
—4294967296 (BW) 00000000
4294967294 (CY) 7FFFFFFE 4294967294 (BW) 7FFFFFFE
2147483648 (CY) 00000000 2147483648 (BW) 00000000
2147483647 7FFFFFFF 2147483647 7FFFFFFF
0 00000000 0 00000000
Long -1 FFFFFFFF -1 FFFFFFFF
—2147483647 80000001 —2147483647 80000001
—2147483648 80000000 —2147483648 80000000
—2147483649 (CY) FFFFFFFF —2147483649 (BW) FFFFFFFF
—4294967295 (CY) 80000001 —4294967295 (BW) 80000001

4-10
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Floating-Point Data Format

The SmartAXIS can specify floating-point data (F) for advanced instructions. Like double word (D) and long integer (L) data,
floating-point data also uses two consecutive data registers to execute advanced instructions. The SmartAXIS supports the
floating-point data based on the single storage format of the IEEE (The Institute of Electrical and Electronics Engineers) Standard
754.

Single Storage Format

The IEEE single storage format consists of three fields: a 23-bit fraction, f; an 8-bit biased exponent, e; and 1-bit sign, s. These
fields are stored contiguously in one 32-bit word, as shown in the figure below. Bits 0:22 contain the 23-bit fraction, f, with bit 0
being the least significant bit of the fraction and bit 22 being the most significant; bits 23:30 contain the 8-bit biased exponent, e,
with bit 23 being the least significant bit of the biased exponent and bit 30 being the most significant; and the highest-order bit 31
contains the sign bit, s.

31 30 23 22 0

s e[30:23] f[22:0]

23-bit fraction

8-bit biased exponent
Sign bit (0: positive, 1: negative)

The table below shows the correspondence between the values of the three constituent fields s, e, and f and the value represented
by the single storage format bit pattern. When any value out of the bit pattern is entered to the advanced instruction or when
execution of advanced instructions, such as division by zero, has produced any value out of the bit pattern, a user program
execution error will result, turning on special internal relay M8004 and the ERR LED on the SmartAXIS.

Value Exponent field e Fraction field f Representation in WindLDR
+0 e=0 f=0 0.0
Denormal numbers e=0 f+0 -1.175494E-38 to 1.175494E-38
. -3.402823E+38 to -1.175494E-38
Normal numbers 0<e<255 Arbitrary 1.175494E-38 to 3.402823E+38
+oo (% infinities) f=0 INF
NaNs (Not a number values) e=25 f£0 NAN

Carry and Borrow in Floating-Point Data Processing
When advanced instructions involving floating-point data are executed, special internal relay M8003 (carry and borrow) is updated.

M8003 Execution Result Value

1 #0 Overflow (exceeds the range between —3.402823x10% and 3.402823x10%)

1 0 Not zero (within the range between —1.175495x1073¢ and 1.175495x10738)

0 0 Zero

Not Zero
Overflow ’/ \ Overflow
M8003 1 110]1 0 1

Execution Result -3.402823%x10% -1.175495x107® 0  1.175495x107%® 3.402823x10%®

IDEC
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4: INSTRUCTIONS REFERENCE

32-bit Data Storage
When double-word (D) or long (L) data is selected, the data is stored in consecutive devices in the following manner according to
the 32-bit data storage setting configured in Function Area Settings under Device Settings.
For applicable devices and instructions, see Chapter 5 "Special Functions” — “32-bit Data Storage Setting" in the SmartAXIS Pro/
Lite User's Manual.
Word devices: The data storage when From Upper Word is selected under Device Settings
When DO is specified as the source or destination device, the upper word is stored in DO and the lower
word is stored in D1.
Double word data (constant)

Upper word Lower word

/—/%/—/%

|1 2 3 4:5 6 7 8|——>DO: Upperword
(Hexadecimal)
—— D1: Lower word

The data storage when From Lower Word is selected under Device Settings

When DO is specified as the source or destination device, the lower word is stored in DO and the upper
word is stored in D1.

Double word data (constant)

Upper word Lower word

/—)%/—j%
[1 234’56 7 8]————»D0: [5 6 7 8]Lowerword
(Hexadecimal)
L— » D1: |1 2 3 4 |Upperword

Bit devices: The data storage when From Upper Word is selected under Device Settings

When RO is specified as the source or destination device, the upper word is stored in RO to R15 and the
lower word is stored in R16 to R31.

Double word data (constant)

Upper word Lower word R15 RO
— N Y I's
[1 23456 7 8] ROtoR15:  [1 273 4] Upper word
(Hexadecimal) R31 R16
Y I's

R16 to R31: 5 6 7 8| Lowerword

The data storage when From Lower Word is selected under Device Settings

When RO is specified as the source or destination device, the lower word is stored in R0-R15 and the
upper word is stored in R16-R31.

Double word data (constant)

Upper word Lower word R15 RO
/—)%/—)% Y »
[1 23456 7 8] RO to R15: Lower word
(Hexadecimal) R31 R16
Y I'4

R16 to R31: 1 2 3 4| Upperword
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4: INSTRUCTIONS REFERENCE

User Program Execution Errors
When an advanced instruction is executed, a user program execution error occurs when any of the following conditions are met.
« the result of the adavnced instruction is invalid
» source or destination device that is indirectly specified in the advanced instruction exceeds the valid device range
e the advanced instruction does not operate correctly
For example, the data in the source device does not comply with the normal floating-point format when the data type is Float (F).
When a user program execution error occurs, special internal relay M8004 turns on and the corresponding error code is stored in
special data register D8006. For details about the error codes, see Chapter 14 “Troubleshooting” — “User Program Execution Error”
in the SmartAXIS Pro/Lite User’s Manual.
When a user program execution error occurs, instructions operate as follows:
« When the source data is invalid, the execution of the advanced instruction is canceled and the data in the destination device is not changed.

¢ When the execution result is invalid, a value is stored in the destination device.
For details on stored values, see the descriptions of relevant instructions.

o If a user program execution error occurred during a repeat operation, the operation is canceled and the next repeat operation is executed.
M8004 is retained even when no further user program execution errors occur during subsequent repeat operations.
Example: User program execution error during a repeat operation
When the source data does not comply with the normal floating-point format.

When the second repeat operation is executed, special internal relay M8004 turns on because the source data is not a normal
number in floating-point format.

The second repeat operation is canceled and the third repeat operation is executed.

| MOV(F) S1(R) Di1(R) REP
DO D100 3
(Do, b1) 3.14 —————————» (D100, D101) 3.14
Not a normal Not executed Previous value is
(D2, b3) number > M8004=0N (D102, D103) retained
(D4, D5) 1.414 [ (D104, D105) 1.414

Carry and Borrow

When the result of an operation exceeds the valid device range, a carry (CY) or borrow (BW) occurs.
Carrying and borrowing occur in the following conditions according to the data type:

Data Type Status

Word Exceeds range between 0 and 65,535

Integer Exceeds range between -32,768 and 32,767

Double Word Exceeds range between 0 and 4,294,967,295

Long Exceeds range between -2,147,483,648 and 2,147,483,647
If an overflow or underflow occurs

Float For details on overflow and underflow, see "Carry and Borrow in Floating-Point Data Processing" on
page 4-11.

When a carry or borrow occurs, special internal relay M8003 (carry and borrow) turns on.

For example, when DO has a value of FFFF (hex) and +1 is added using an INC instruction, the result is 10000 (hex), but when the
data type is Word (W), 0000 (hex) is stored in DO and 1 is stored in M8003.
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Discontinuity of Device Areas

Each device area is discrete and does not continue, for example, from input to output or from output to internal relay. In addition,
special internal relays M8000 through M8177 are in a separate area from internal relays MO through M1277. Data registers DO
through D999, non-retentive data registers D1000 through D1999, and special data registers D8000 through D8199 are in
separate areas and do not continue with each other.

The internal relay ends at M1277. Since the MOV (move) instruction reads 16 internal

— |—— MOv(w)  S1- Di-  REP relays, the last internal relay exceeds the valid range, resulting in a user program
M8125 M1270 DO
syntax error.

This program results in a user program syntax error. The destination of the
_| |_ DIV(W) S1- S2 - D1 - REP DIV (division) instruction requires two data registers D999 and D1000. Since
10 D100 D200 D999 D1000 exceeds the valid range, a user program syntax error occurs.

Advanced instructions execute operation only on the available devices in the valid area. If a user program syntax error is found
during programming, WindLDR rejects the program instruction and shows an error message.

The MOV (move) instruction sets data of data register DO to 16 internal relays M1260

|— MOV(W) S1- D1 R REP through M1277 in the first repeat cycle. The destination of the second cycle is the next
M8125 Do M1260 2 16 internal relays M1280 through M1297, which are invalid, resulting in a user program
syntax error.

For details about repeat operations of each advanced instruction, see the following
chapters.

NOP (No Operation)

No operation is executed by the NOP instruction.

NOP The NOP instruction may serve as a place holder. It can also be used to add a delay to the CPU scan time, in order to
simulate communication with a machine or application, for debugging purposes.

The NOP instruction does not require an input and device.

Details of the other advanced instructions are described in the following chapters.
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5: BAsIc INSTRUCTIONS

Introduction
This chapter describes programming of the basic instructions, available devices, and sample programs.
All basic instructions are available on all SmartAXIS.

LOD (Load) and LODN (Load Not)

The LOD instruction starts the logical operation with a NO (normally open) contact. The LODN instruction starts the logical
operation with a NC (normally closed) contact.

A total of eight LOD and/or LODN instructions can be programmed consecutively.

Ladder Diagram Valid Devices

Instruction I Q M T C R D
— 0-35 0-21
LOD 40-75 40-61 0-1277 0.0-1999.15
LODN 80-115 80-101 8000-8177| O1% 0-199 0-127 8000.0-8199.15
l 120-155|  120-141

The valid device range depends on the SmartAXIS type. For details, see "Device Addresses" on page 3-1.
Data registers can be used as bit devices with the data register number and the bit position separated by a period.

OUT (Output) and OUTN (Output Not)

The OUT instruction outputs the result of bit logical operation to the specified device. The OUTN instruction outputs the inverted
result of bit logical operation to the specified device.

Ladder Diagram Valid Devices

Instruction I Q M T C R D
0-21
ouT 40-61 0-1277 0.0-1999.15
OUTN o 80-101 8000-8177 o - o 8000.0-8199.15
120-141

The valid device range depends on the SmartAXIS type. For details, see "Device Addresses" on page 3-1.
Data registers can be used as bit devices with the data register number and the bit position separated by a period.

Note: For restrictions on ladder programming of OUT and OUTN instructions, see "Restriction on Ladder Programming" on page 5-31.
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5. BAsIC INSTRUCTIONS

Multiple OUT and OUTN

There is no limit to the number of OUT and OUTN instructions that can be programmed
into one rung.

Ladder Diagram

— —
11 2 Q0
Q1
Q

Ladder Diagram

Programming multiple outputs of the same output number is not recommended. However,
if doing so, it is good practice to separate the outputs with the JMP/JEND set of
instructions, or the MCS/MCR set of instructions. These instructions are detailed later in

this chapter. 1l o

I Qo0
When the same output humber is programmed more than once within one scan, the
output nearest to the END instruction is given priority for outputting. In the example on the OFF OFF
right, output QO is off. _|12|__( —
Qo0
OFF
— —
13
END H
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5. BAsIC INSTRUCTIONS

Examples: LOD (Load), OUT (Output), and NOT

Ladder Diagram

10 Q0
11 Q1

Ladder Diagram

K

Ladder Diagram

N
é
o

/|
Qo 1

i

Ladder Diagram

T0 Q2

Ladder Diagram

L/
C1 Q10

SET and RST (Reset)

Program List

Instruction Data
LOD 10
ouT Qo0
LOD I1
OUTN Q1

Program List

Instruction Data

LOD M2
ouT Qo0
Program List

Instruction Data
LODN Qo0
ouT Q1

Program List

Instruction Data
LOD TO
OUTN Q2

Program List

Instruction Data
LODN C1
ouT Q10

Timing Chart

ON

0 o

[ 1

ON

Il OFF

1

ON
Q0 o

1
Qo | [

The SET and RST (reset) instructions are used to set (on) or reset (off) outputs, internal relays, and shift register bits. The same
output can be set and reset many times within a program. SET and RST instructions operate in every scan while the input is on.

Ladder Diagram Program List Timing Chart
: ON
® Instruction | Data 0 o 1
10 Qo LOD 10
ON
SET Q0 o [1
LOD I1
nn Qo RST ON |—|
S Qo Q0 o
Valid Devices
Instruction I Q M T R D
0-21
SET _ 40-61 0-1277 N 0-127 0.0-1999.15
RST 80-101 8000-8177 8000.0-8199.15
120-141

The valid device range depends on the SmartAXIS type. For details, see "Device Addresses" on page 3-1.

Note: For restrictions on ladder programming of SET and RST instructions, see "Restriction on Ladder Programming" on page 5-31.

IDEC
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5. BAsIC INSTRUCTIONS

AND and ANDN (And Not)

The AND instruction is used for programming a NO contact in a series. The ANDN instruction is used for programming a NC contact
in a series. The AND or ANDN instruction is entered after the first set of contacts.

Ladder Diagram Program List Timing Chart
— — |_0_ Instruction Data 10 OOFIE |—|
10 I Qo LOD 10 o
AND 1 I o l—l
ouT Q0 .
— —A+—0O— LOD 10 @ X ]
10 11 Q1 ANDN Il
ouT 1 ON
2 QL o | |

When both inputs I0 and I1 are on, output QO is on. When either input 10 or I1 is off, output QO is off.
When input 10 is on and input I1 is off, output Q1 is on. When either input I0 is off or input I1 is on, output Q1 is off.

Valid Devices

Instruction I Q M T C R D
0-35 0-21
AND 40-75 40-61 0-1277 0.0-1999.15
ANDN 80-115 80-101 8000-8177 0-199 0-199 0-127 8000.0-8199.15
120-155 120-141

The valid device range depends on the SmartAXIS type. For details, see "Device Addresses" on page 3-1.
Data registers can be used as bit devices with the data register number and the bit position separated by a period.

OR and ORN (Or Not)

The OR instruction is used for programming a NO contact in parallel. The ORN instruction is used for programming a NC contact in
parallel. The OR or ORN instruction is entered after the first set of contacts.

Ladder Diagram Program List Timing Chart
Instruction Data ON | |
— ————O— 10 o
10 Qo LOD 10 o
OR 11 I1 OFF | |
— — ouT Qo0
I LOD 10 w N | |
A O ORN ol OFF
ouT 1 ON
10 Q1 Q Ql | |
11

When either input I0 or I1 is on, output QO is on. When both inputs I0 and I1 are off, output QO is off.
When either input I0 is on or input I1 is off, output Q1 is on. When input I0 is off and input I1 is on, output Q1 is off.

Valid Devices

Instruction I Q M T C R D
0-35 0-21
OR 40-75 40-61 0-1277 0.0-1999.15
ORN 80-115 80-101 8000-8177 0-199 0-199 0-127 8000.0-8199.15
120-155 120-141

The valid device range depends on the SmartAXIS type. For details, see "Device Addresses" on page 3-1.
Data registers can be used as bit devices with the data register number and the bit position separated by a period.
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5. BAsIC INSTRUCTIONS

AND LOD (Load)
The AND LOD instruction is used to connect, in a series, two or more circuits starting with the LOD instruction. The AND LOD
instruction is the equivalent of a “node” on a ladder diagram.

When using WindLDR, the user does not need to program the AND LOD instruction. The circuit in the ladder diagram shown below
is converted into AND LOD when the ladder diagram is compiled.

Ladder Diagram Program List
Instruction Data
10 12 Qo LOD 10
LOD 12
OR 13
I3 ANDLOD
ouT Qo
Timing Chart
ON . . . . .
0 | | | | When |nqu 10 is on and either input I2 or I3 is on,
output QO is on.
ON
12 OFF | | | | | | When input 10 is off or both inputs I2 and I3 are off,

output QO is off.

B o ] 1
Q o 1 [ [ |

OR LOD (Load)
The OR LOD instruction is used to connect, in parallel, two or more circuits starting with the LOD instruction. The OR LOD
instruction is the equivalent of a “node” on a ladder diagram.

When using WindLDR, the user does not need to program the OR LOD instruction. The circuit in the ladder diagram shown below
is converted into OR LOD when the ladder diagram is compiled.

Ladder Diagram Program List
| | Instruction Data
10 I1 Q0 LOD 10
AND I1
| | LOD 12
12 I3 AND 13
ORLOD
ouT Qo0
Timing Chart

10 ON | | | | When both inputs I0 and I1 are on or both inputs 12
OFF and I3 are on, output QO is on.
I1 Oc;v: | | | | When either input I0 or I1 is off and either input 12 or
I3 is off, output QO is off.
D ON I—l
OFF
ON I—l
I3 o
ON l_l I_l I_l
Qo
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5. BAsIC INSTRUCTIONS

BPS (Bit Push), BRD (Bit Read), and BPP (Bit Pop)

The BPS (bit push) instruction is used to temporarily save the result of bit logical operation.
The BRD (bit read) instruction is used to read the result of the temporarily saved bit logical operation.
The BPP (bit pop) instruction is used to restore the result of the temporarily saved bit logical operation.

When using WindLDR, the user does not need to program the BPS, BRD, and BPP instructions. The circuit in the ladder diagram

shown below is converted into BPS, BRD, and BPP when the ladder diagram is compiled.

Ladder Diagram Program List
BPS Instruction Data
— | | —O—
10 I1 Q1 LOD 10
BPS
11
BRD { | O AND I
12 Q2 ouT Q1
[ O BRD
BPP . oY AND 2
ouT Q2
BPP
AND I3
ouT Q3
Timing Chart
ON
10 o | |
ON I_l I_l
I o
ON I—l |_|
12 o
ON I—l
I3 o
ON
QA o | |
ON
Q2 o | |
ON I_l
QB o

When both inputs 10 and I1 are on, output Q1 is turned on.

When both inputs 10 and 12 are on, output Q2 is turned on.

When both inputs 10 and I3 are on, output Q3 is turned on.

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382
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TML, TIM, TMH, and TMS (Timer)

Four types of on-delay timers are available; 1-sec timer TML, 100-ms timer TIM, 10-ms timer TMH, and 1-ms timer TMS. A total of
100 (FT1A-12) or 200 (other SmartAXIS) on- and off-delay timers can be programmed in a user program. Each timer must be
allocated to a unique number TO through T199.

Timer Device Address Range Increments Preset Value
TML (1-sec timer) TO to T199 0 to 65535 sec 1 sec Constant: 0 to 65535
TIM (100-ms timer) TO to T199 0 to 6553.5 sec 100 ms Data registers: DO to D1999
TMH (10-ms timer) TO to T199 0 to 655.35 sec 10 ms
TMS (1-ms timer) TO to T199 0 to 65.535 sec 1ms

The valid device range depends on the SmartAXIS type. For details, see "Device Addresses" on page 3-1.
The preset value can be 0 through 65535 and designated using a decimal constant or data register.

TML (1-sec Timer)

Ladder Diagram (TML)

TIM (100-ms Timer)

Ladder Diagram (TIM)

L | ™ TO
10 4

— — —0—
It TO Qo

TMH (10-ms Timer)

Ladder Diagram (TMH)

—| |— TIM T1
10 20

L —O—
Il T1 Q1

|— TMH T2
10 100

—
I1 T2 Q2

TMS (1-ms Timer)

Ladder Diagram (TMS)

|— TMS T3
10 500

—
Il T3 Q3

IDEC

Program List

Instruction Data
LOD 10
TML TO

4
LOD Il
AND T0
ouT Qo0
Program List

Instruction Data
LOD 10
TIM T1

20

LOD Il

AND T1

ouT Q1
Program List

Instruction Data
LOD 10
TMH T2

100
LOD Il
AND T2
ouT Q2
Program List

Instruction Data
LOD 10
TMS T3

500
LOD Il
AND T3
ouT Q3

Timing Chart

ON

0 o

ON

0 o

«—— 4sec —>

ON

I o

ON
Q0 o

1
[ 1
B

Timing Chart

ON |

0 o

2
ON sec
T1

OFF

ON
Il

OFF

ON
QL o

Timing Chart

ON |

0 o

|

—»———=«— 1 sec

ON I

T2 o

ON

I o

ON
Q2 o

]]_

Timing Chart

ON |

10 OFF

—»—=—— (.5 sec

13 N [

OFF

ON

I OFF

ON
QB o

I

I
[ 1
T

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382

5-7



5. BAsIC INSTRUCTIONS

Timer Circuit

The preset value 0 through 65535 can be designated using a data register DO through D999 or D1000 through D1999; then the
data of the data register becomes the preset value. Directly after the TML, TIM, TMH, or TMS instruction, the OUT, OUTN, SET,
RST, TML, TIM, TMH, TMS, TMLO, TIMO, TMHO, or TMSO instruction can be programmed.

Ladder Diagram Program List
|_{ I TI™M Ts Instruction Data
D10 LOD 5
1 Qo TIM 5 Note: For restrictions on ladder programming of
D10 timer instructions, see "Restriction on Ladder
ouT Q0 Programming" on page 5-31.

Countdown from the preset value is initiated when the operation result directly before the timer input is on.
The timer output turns on when the current value (timed value) reaches 0.
The current value returns to the preset value when the timer input is off.

Timer preset and current values can be changed using WindLDR without downloading the entire program to the CPU again. From the
WindLDR menu bar, select Online > Monitor > Monitor, then Online > Custom > New Custom Monitor.

If a timer preset value is changed during countdown, the timer remains unchanged for that cycle. The change will be reflected in the next
time cycle.

If a timer preset value is changed to 0, then the timer stops operation, and the timer output is turned on immediately.

If a current value is changed during countdown, the change becomes effective immediately.

For data movement when changing, confirming, and clearing preset values, see "Changing, Confirming, and Clearing Preset Values for Timers
and Counters" on page 5-17. Preset values can also be changed and confirmed using the LCD screen and pushbuttons.

WindLDR ladder diagrams show TP (timer preset value) and TC (timer current value) in advanced instruction devices.

The timer instructions (TML, TIM, TMH, TMS) and off-delay timer instructions (TMLO, TIMO, TMHO, TMSO) cannot be used in an interrupt
program.

If used, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on the SmartAXIS. For details
about the user program execution errors, see "User Program Execution Errors" on page 4-13.

Timer Accuracy

Timer accuracy due to software configuration depends on three factors: timer input error, timer counting error, and timeout output
error. These errors are not constant but vary with the user program and other causes.

Timer Input Error

The input status is read at the END processing and stored to the input RAM. So, an error occurs depending on the timing when the
timer input turns on in a scan cycle. The same error occurs on normal input and catch input. The timer input error shown below
does not include input delay caused by the hardware.

Program Processing

Minimum Error Maximum Error

END TIM END ) END TIM END TIM
1 I 1 Program Processing I [ | |

ON ON
OFF | Actual Input
—>——Tie

Actual Input

ON ON
Input RAM 2 | Input RAM [
Timer Start | Timer Start |
Tet Tie Tet
< >

1 scan time 1 scan time

When the input turns on immediately before END processing,
Tie is almost 0. Then the timer input error is only Tet (behind

error) and is at its minimum.

Tie: Time from input turning on to END processing
Tet: Time from END processing to the timer instruction execution

5-8

When the input turns on immediately after END processing, Tie is
almost equal to one scan time. Then the timer input error is Tie +
Tet = one scan time + Tet (behind error) and is at its maximum.

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382
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Timer Counting Error

Every timer instruction operation is individually based on asynchronous 16-bit reference timers. Therefore, an error can occur
depending on the status of the asynchronous 16-bit timer when the timer instruction is executed. Use of a TMS (1-ms timer) is
recommended to reduce advance errors.

Error TML TIM TMH T™MS
(1-sec timer) (100-ms timer) (10-ms timer) (1-ms timer)
. Advance error 1000 ms 100 ms 10 ms 1ms
Maximum - - " - -
Behind error 1 scan time 1 scan time 1 scan time 1 scan time

Timeout Output Error

The output RAM status is set to the actual output when the END instruction is processed. When timeout output turns from off to
on, an error occurs depending on the position where the timer instruction is programmed in the user program. The timeout output
error shown below does not include output delay caused by the hardware.

- END TIM
Program Processing 1 I |

Timeout output error is equal to Tte (behind error) and can be between
ON 0 and one scan time.

OFF 0 < Tte < 1 scan time

Tte: Time from the timer instruction execution to the END processing

Timeout Output RAM

ON
Actual Output OFF

Tte
[ EE—

1 scan time

- >

Error Maximum and Minimum

Error Timer Input Error Timer Counting Timeout Output Total Error
Error Error
. Advance error 0 (Note) 0 0 (Note) 0
Minimum -
Behind error Tet 0 Tte 0
Advance error 0 (Note) Increment 0 (Note) Increment — (Tet + Tte)
Maximum 1 scan time +
Behind error ] 1 scan time Tte (1 scan time) 2 scan times + (Tet + Tte)
Tet (1 scan time)
Notes:  Advance error does not occur at the timer input and timeout output.

Tet + Tte = 1 scan time

Increment is 1 sec (TML), 100 ms (TIM), 10 ms (TMH), or 1 ms (TMS).
The maximum advance error is: Increment — 1 scan time

The maximum behind error is: 3 scan times

The timer input error and timeout output error shown above do not include the input response time (behind error) and output response
time (behind error) caused by hardware.
Power Failure Memory Protection

Timers TML, TIM, TMH, and TMS do not have power failure protection. To provide a timer with this protection use a counter
instruction and special internal relay M8121 (1-sec clock), M8122 (100-ms clock), or M8123 (10-ms clock).

Ladder Diagram Program List Timing Chart
(10-sec Timer) ON
Instruction Data 1 |
et LODN 1 il =Ty—
L/F— CNT C2 ON
i 1000 LOD M8123 c2 OFF | |
Pulse CNT c2
1000
M8123

Note: Designate counter C2 used in this program as a keep type counter. See Chapter 5 "Special Functions" -
"Keep Designation for Internal Relays, Shift Registers, Counters, and Data Registers" in the SmartAXIS
Pro/Lite User's Manual.
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5. BAsIC INSTRUCTIONS

TMLO, TIMO, TMHO, and TMSO (Off-Delay Timer)

Four types of on-delay off-delay timers are available; 1-sec off-delay timer TMLO, 100-ms off-delay timer TIMO, 10-ms off-delay
timer TMHO, and 1-ms off-delay timer TMSO. A total of 100 (FT1A-12) or 200 (other SmartAXIS) on- and off-delay timers can be
programmed in a user program. Each timer must be allocated to a unique number TO through T199.

Timer Device Address Range Increments Preset Value
TMLO (1-sec off-delay timer) TO to T199 0 to 65535 sec 1 sec Constant: 0 to 65535
TIMO (100-ms off-delay timer) TO to T199 0 to 6553.5 sec 100 ms Data registers: DO to D1999
TMHO (10-ms off-delay timer) TO to T199 0 to 655.35 sec 10 ms
TMSO (1-ms off-delay timer) TO to T199 0 to 65.535 sec 1ms

The valid device range depends on the SmartAXIS type. For details, see "Device Addresses" on page 3-1.

The preset value can be 0 through 65535 and designated using a constant or a data register.

TMLO (1-sec Off-delay Timer)

Ladder Diagram (TMLO)

_| I_ TMLO T0O H
I0

4

— — —0—
It TO Qo

TIMO (100-ms Off-delay Timer)

Ladder Diagram (TIMO)

_| |_ TIMO T1 H
I0

20

— — —0—
Il T1 Q1

TMHO (10-ms Off-delay Timer)

Ladder Diagram (TMHO)

|— TMHO T2
10 100

—
Il T2 Q2

TMSO (1-ms Off-delay Timer)

Ladder Diagram (TMSO)

—] — TMSO T3 H
I0

500

—H — —O—
11 T3 Q3

5-10

Program List

Instruction Data
LOD 10
TMLO TO

4
LOD I1
AND TO
ouT Qo0
Program List

Instruction Data
LOD 10
TIMO T1

20

LOD I1

AND T1

ouT Q1
Program List

Instruction Data
LOD 10
TMHO T2

100
LOD I1
AND T2
ouT Q2
Program List

Instruction Data
LOD 10
TMSO T3

500
LOD I1
AND T3
ouT Q3

Timing Chart

I -

0 N

OFF

ON

Il OFF

ON
Q0 o

Timing Chart

S I
10 OFF

—»———————<— 2sec

ON |

T o

ON

I o

ON

QL o

Timing Chart

ON |

0 o

—»—— | seC

2 N

OFF

ON

I o

ON
Q2 o

Timing Chart

ON |

0 o

—>»—<— 0.5 sec

ON |

T3 o

ON
I

OFF

ON
QB o
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5. BAsIC INSTRUCTIONS

CNT, CDP, and CUD (Counter)

Three types of counters are available; adding (up) counter CNT, dual-pulse reversible counter CDP, and up/down selection
reversible counter CUD. A total of 100 (FT1A-12) or 200 (other SmartAXIS) counters can be programmed in a user program. Each
counter must be allocated to a unique number CO through C199.

Counter Device Address Preset Value
CNT (adding counter) CO0 to C199 Constant: 0 to 65535
CDP (dual-pulse reversible counter) C0 to C199 Data registers: DO to D1999
CUD (up/down selection reversible counter) C0 to C199

The valid device range depends on the SmartAXIS type. For details, see "Device Addresses" on page 3-1.

The preset value can be 0 through 65535 and designated using a decimal constant or data register.

CNT (Adding Counter)

When counter instructions are programmed, two addresses are required. The circuit for an adding (UP) counter must be
programmed in the following order: reset input, pulse input, the CNT instruction, and a counter number C0 through C199, followed
by a counter preset value from 0 to 65535.

The preset value can be designated using a decimal constant or a data register. When a data register is used, the data of the data
register becomes the preset value.

o A single counter number cannot be programmed more than once.

Ladder Diagram Program List
cecct « While the reset input is off, the counter counts the leading edges
L | —]onT co Instruction Data of pulse inputs and compares them with the preset value.
10 5 LOD 10 « When the current value reaches the preset value, the counter
Pulse LOD Il turns output on. The output stays on until the reset input is
_| |_ CNT Cco turned on.
1 5 « When the reset input changes from off to on, the current value is
— — —O— D & reset
12 (0] Qo0 AND 0 e When th t input i Il pulse input: i d
ouT Q en the reset input is on, all pulse inputs are ignored.
e The reset input must be turned off before counting may begin.
o When power is off, the counter’s current value is held, and can
Timing Chart also be designated as “clear” type counters using Function Area
ON Settings (see Chapter 5 "Special Functions" - "Keep Designation
Reset Input 10 ” n for Internal Relays, Shift Registers, Counters, and Data Registers"
ON o2 3 4 58 in the SmartAXIS Pro/Lite User's Manual.).
Pulse Input I1 .- Dnnpnanag--- .
« Counter preset and current values can be changed using
ON I—l WindLDR without downloading the entire program to the CPU
Counter CO OFF again. From the WindLDR menu bar, select Online > Monitor >
ON Monitor, then Online > Custom > New Custom Monitor.
Input 12 OFF l | Change the current value while the counter reset input is off.
ON I—l « When the preset or current value is changed during counter
Output Q0 OFF operation, the change becomes effective immediately.
o When power is off, the preset values that were changed are
o The preset value 0 through 65535 can be designated using a data cleared and the original preset values are loaded.
register DO through D1999; then the data of the data register « For data movement when changing, confirming, and clearing
becomes the preset value. preset values, see "Changing, Confirming, and Clearing Preset
« Directly after the CNT instruction, the OUT, OUTN, SET, RST, TML, Values for Timers and Counters" on page 5-17. Preset values can
TIM, TMH, or TMS instruction can be programmed. also be changed and confirmed using the LCD screen and
pushbuttons.
o WindLDR ladder diagrams show CP (counter preset value) and CC
Reset (counter current value) in advanced instruction devices.
|_ CNT c28 e The CNT instruction cannot be used in an interrupt program.
10 D5 Qo0

If used, a user program execution error will result, turning on
special internal relay M8004 and the ERR LED on the SmartAXIS.
I For details about the user program execution errors, see "User
Program Execution Errors" on page 4-13.

Pulse
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5. BAsIC INSTRUCTIONS

CDP (Dual-Pulse Reversible Counter)

The dual-pulse reversible counter CDP has up and down pulse inputs, so the three inputs are required. The circuit for a dual-pulse
reversible counter must be programmed in the following order: preset input, up-pulse input, down-pulse input, the CDP
instruction, and a counter number CO through C199, followed by a counter preset value from 0 to 65535.

The preset value can be designated using a decimal constant or a data register. When a data register is used, the data of the data

register becomes the preset value.

Ladder Diagram Program List

PresatInput CDP c1 M Instruction Data
10 500 LOD 10
Up Pulse LOD I1
— LOD 2
n CDP c1
Down Pulse 500
LOD 13
o AND C1
_| |_| |_O_ ouT Q1
I3 C1 Q1
Timing Chart

ON
Preset Input 10 . n

« A single counter number cannot be programmed more
than once.

e The preset input must be turned on initially so that the
current value returns to the preset value.

o The preset input must be turned off before counting
may begin.

o When the up pulse and down pulses are on
simultaneously, no pulse is counted.

o The counter output is on only when the current value is 0.

o After the current value reaches 0 (counting down), it
changes to 65535 on the next count down.

o After the current value reaches 65535 (counting up), it
changes to 0 on the next up count.

« When power is off, the counter’s current value is held,
and can also be designated as “clear” type counters
using the Function Area Settings (see Chapter 5
"Special Functions" - "Keep Designation for Internal

Up Pulse I1

ol M1 [ 1

Relays, Shift Registers, Counters, and Data Registers"
in the SmartAXIS Pro/Lite User's Manual.).

Down Pulse 12

ooFli ﬂ ﬂ ﬂﬂ

» Counter preset and current values can be changed
using WindLDR without downloading the entire

Counter C1 Value 500 501 502 501 500 499 eee O 1

500 500

program to the CPU again. From the WindLDR menu
bar, select Online > Monitor > Monitor, then Online

Counter C1

> Custom > New Custom Monitor. Change the
current value while the counter preset input is off.

ON
orr [1

o When the preset or current value is changed during
counter operation, the change becomes effective
immediately.

« When power is off, the changed preset values are
cleared and the original preset values are loaded.

« For data movement when changing, confirming, and
clearing preset values, see "Changing, Confirming, and
Clearing Preset Values for Timers and Counters" on
page 5-17. Preset values can also be changed and
confirmed using the LCD screen and pushbuttons.

o WindLDR ladder diagrams show CP (counter preset
value) and CC (counter current value) in advanced
instruction devices. The CDP instruction cannot be used
in an interrupt program.

o If used, a user program execution error will result,
turning on special internal relay M8004 and the ERR
LED on the SmartAXIS. For details about the user
program execution errors, see "User Program Execution
Errors" on page 4-13.

Note: For restrictions on ladder programming of counter instructions, see "Restriction on Ladder Programming" on page 5-31.

Counter Operation after Count out

Condition

Counter Output

When the counter has counted out, either the current value or preset
value is changed.

The counter maintains the counted out status.

Before the counter has counted out, the current value is changed to a
larger value than the preset.

The counter output is turned on.

The preset value is changed to 0.

The counter output is turned on without regard to the current value.

When the reset input is on, the preset value is changed to 0.

The counter output is not turned on.

5-12
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5. BAsIC INSTRUCTIONS

CUD (Up/Down Selection Reversible Counter)

The up/down selection reversible counter CUD has a selection input to switch the up/down gate, so the three inputs are required.
The circuit for an up/down selection reversible counter must be programmed in the following order: preset input, pulse input, up/
down selection input, the CUD instruction, and a counter number CO through C199, followed by a counter preset value from 0 to

65535.

The preset value can be designated using a decimal constant or a data register. When a data register is used, the data of the data
register becomes the preset value.

Ladder Diagram Program List
Preset Input -

_| |_ CuD c H Instruction Data
10 500 LOD 10
Pulse Input LOD 11

LOD 12
U/Lljls . cuD 2
election
500
2 LOD 13
AND C2

— — —0O— out Q2
13 Cc2 Q2

Timing Chart

ON
Preset Input 10 .o n | |
Pulse nput 11 o ﬂ ﬂ ﬂ ﬂ ﬂ ces ﬂ ﬂ ”
P OFF

U/D Selection ON
Input I2 OFF

Counter C2 Value

ON
Counter C2 OFF

Valid Pulse Inputs

[ 1

[ 1]

500 501 502 501 500 499 eee 0O

500 500

—

The reset or preset input has priority over the pulse input. One
scan after the reset or preset input has changed from on to off,
and the counter starts counting the pulse inputs as they change

from off to on.

Reset/Preset

Pulse

More than one scan

OFF

ON
OFF

1 [ ]

[1 [

1 [

Valid Invalid Valid

— -

time is required.

A single counter number cannot be programmed more
than once.

The preset input must be turned on initially so that
the current value returns to the preset value.

The preset input must be turned off before counting
may begin.

The up mode is selected when the up/down selection
input is on.

The down mode is selected when the up/down
selection input is off.

The counter output is on only when the current value
is 0.

After the current value reaches 0 (counting down), it
changes to 65535 on the next count down.

After the current value reaches 65535 (counting up),
it changes to 0 on the next count up.

When power is off, the counter’s current value is held,
and can also be designated as “clear” type counters
using the Function Area Settings (see Chapter 5
"Special Functions" - "Keep Designation for Internal
Relays, Shift Registers, Counters, and Data Registers"
in the SmartAXIS Pro/Lite User's Manual.).

Counter preset and current values can be changed
using WindLDR without downloading the entire
program to the CPU again. From the WindLDR menu
bar, select Online > Monitor > Monitor, then
Online > Custom > New Custom Monitor.
Change the current value while the counter preset
input is off.

When the preset or current value is changed during
counter operation, the change becomes effective
immediately.

When power is off, the changed preset values are
cleared and the original preset values are loaded.

For data movement when changing, confirming, and
clearing preset values, see "Changing, Confirming,
and Clearing Preset Values for Timers and Counters"
on page 5-17. Preset values can also be changed and
confirmed using the LCD screen and pushbuttons.

WindLDR ladder diagrams show CP (counter preset
value) and CC (counter current value) in advanced
instruction devices. The CUD instruction cannot be
used in an interrupt program.

If used, a user program execution error will result,
turning on special internal relay M8004 and the ERR
LED on the SmartAXIS. For details about the user
program execution errors, see "User Program
Execution Errors" on page 4-13.

Note: For restrictions on ladder programming of counter instructions, see "Restriction on Ladder Programming" on page 5-31.

IDEC
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5. BAsIC INSTRUCTIONS

CNTD, CDPD, and CUDD (Double-Word Counter)

Three types of double-word counters are available; adding (up) counter CNTD, dual-pulse reversible counter CDPD, and up/down
selection reversible counter CUDD. A total of 50 (FT1A-12) or 100 (other SmartAXIS) double-word counters can be programmed in
a user program. Each double-word counter uses 2 consecutive devices starting with the allocated device, which can be CO through
C198. Once used in a user program, counters cannot be used in any other counter instructions.

Counter Device Address Preset Value
CNTD (double-word adding counter) CO to C198 Constant: 0 to 4,294,967,295
CDPD (double-word dual-pulse reversible counter) C0 to C198 Data registers: DO to D998
D1000 to D1998
CUDD (double-word up/down selection reversible counter) C0 to C198

The valid device range depends on the SmartAXIS type. For details, see "Device Addresses" on page 3-1.
The preset value can be 0 through 4,294,967,295 and designated using a constant or a data register. If a data register is designated as the preset
value, two consecutive data registers are used.

CNTD (Double-Word Adding Counter)

When double-word adding counter instructions are programmed, two addresses are required. The circuit for a double-word adding
(UP) counter must be programmed in the following order: reset input, pulse input, the CNTD instruction, and a counter number CO
through C198, followed by a counter preset value from 0 to 4,294,967,295.

The preset value can be designated using a constant or a data register. When a data register is used, the double-word data of two
consecutive data registers becomes the preset value. For 32-bit data storage setting, see Chapter 5 "Special Functions" - "32-bit
Data Storage Setting" in the SmartAXIS Pro/Lite User's Manual.

Ladder Diagram Program List o Double-word counter instructions use two consecutive counters,

| & oD o U Instruction Data and counters cannot be used more than once in a user program.
o 100000 LoD 10 o While the reset input is off, the counter counts the leading edges
puse LOD i of pulse inputs and compares them with the preset value.
_| |_ CNTD o « When the current value reaches the preset value, the counter
11 100000 turns output on. The output stays on until the reset input is
LOD 2 turned on.
_| |_| |_O_ AND Co ¢ When the reset input changes from off to on, the current value is
12 o Q0 ouT Qo0 reset.
o When the reset input is on, all pulse inputs are ignored.
Timing Chart « The reset input must be turned off before counting may begin.
ON « When power is off, the counter’s current value is held, and can
Reset Input 10 .. " n also be designated as “clear” type counters using Function Area
oN 99998 99999 100000 Settings (see Chapter 5 "Special Functions" - "Keep Designation
Pulse Input I1 ﬂ " ﬂ °e for Internal Relays, Shift Registers, Counters, and Data
Registers" in the SmartAXIS Pro/Lite User's Manual.).
Counter CO Oc:\F‘ | | « Counter preset and current values can be changed using
on WindLDR without downloading the entire program to the CPU
InputI2 ¢ | | again. From the WindLDR menu bar, select Online > Monitor >
oN Monitor, then Online > Custom > New Custom Monitor. To
Output QO OFF | | change a counter preset value, select DEC(D) in the pull-down
list box.
¢ The preset value 0 through 4,294,967,295 can be designated « When the preset or current value is changed during counter
using a data register DO through D1998; then the data of the data operation, the change becomes effective immediately.
registers becomes the preset value. » When power is off, the changed preset values are cleared and
« Directly after the CNTD instruction, the OUT, OUTN, SET, RST, the original preset values are loaded.
TML, TIM, TMH, TMS, TMLO, TIMO, TMHO, or TMSO instruction « For data movement when changing, confirming, and clearing
can be programmed. preset values, see "Changing, Confirming, and Clearing Preset
Values for Timers and Counters" on page 5-17.
o WindLDR ladder diagrams show CP (counter preset value) and
Reset CC (counter current value) in advanced instruction devices.
IO|_ g’;TD €28 & e The CNTD instruction cannot be used in an interrupt program.

o If used, a user program execution error will result, turning on

special internal relay M8004 and the ERR LED on the SmartAXIS.
1 For details about the user program execution errors, see "User
Program Execution Errors" on page 4-13.

Pulse
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5. BAsIC INSTRUCTIONS

CDPD (Double-Word Dual-Pulse Reversible Counter)

The double-word dual-pulse reversible counter CDPD has up and down pulse inputs, so the three inputs are required. The circuit
for a double-word dual-pulse reversible counter must be programmed in the following order: preset input, up-pulse input, down-
pulse input, the CDPD instruction, and a counter number CO through C198, followed by a counter preset value from 0 to
4,294,967,295.
The preset value can be designated using a constant or a data register. When a data register is used, the double-word data of two
consecutive data registers becomes the preset value. For 32-bit data storage setting, see Chapter 5 "Special Functions" - "32-bit
Data Storage Setting" in the SmartAXIS Pro/Lite User's Manual.

Ladder Diagram

Preset Input

10
Up Pulse

_|
1

Down Pulse

—
12

CDPD
100000

c2

H — —O—
I3 Q Q1

Timing Chart

Preset Input I0

Up Pulse I1

ON
OFF

ON
OFF

ON

Down Pulse 12

OFF

Counter C2 Value

ON

Counter C2

IDEC

OFF

Program List

Instruction Data
LOD 10
LOD Il
LOD 12
CDPD Cc2

100000
LOD I3
AND Cc2
ouT Q1

I [] o«

I

100000

100001

100000 99999 e e e 0 1

100000

100000

—

Double-word counter instructions use two
consecutive counters, and counters cannot be used
more than once in a user program.

The preset input must be turned on initially so that
the current value returns to the preset value.

The preset input must be turned off before counting
may begin.

When the up and down pulses are on simultaneously,
no pulse is counted.

The counter output is on only when the current value
is 0.

After the current value reaches 0 (counting down), it
changes to 4,294,967,295 on the next count down.

After the current value reaches 4,294,967,295
(counting up), it changes to 0 on the next count up.

When power is off, the counter’s current value is
held, and can also be designated as “clear” type
counters using the Function Area Settings (see
Chapter 5 "Special Functions" - "Keep Designation for
Internal Relays, Shift Registers, Counters, and Data
Registers" in the SmartAXIS Pro/Lite User's Manual.).

Counter preset and current values can be changed
using WindLDR without downloading the entire
program to the CPU again. From the WindLDR menu
bar, select Online > Monitor > Monitor, then
Online > Custom > New Custom Monitor. To
change a counter preset value, select DEC(D) in the
pull-down list box.

When the preset or current value is changed during
counter operation, the change becomes effective
immediately.

When power is off, the changed preset values are
cleared and the original preset values are loaded.

For data movement when changing, confirming, and
clearing preset values, see "Changing, Confirming,
and Clearing Preset Values for Timers and Counters"
on page 5-17.

WindLDR ladder diagrams show CP (counter preset
value) and CC (counter current value) in advanced
instruction devices. The CNPD instruction cannot be
used in an interrupt program.

If used, a user program execution error will result,
turning on special internal relay M8004 and the ERR
LED on the SmartAXIS. For details about the user
program execution errors, see "User Program
Execution Errors" on page 4-13.
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5. BAsIC INSTRUCTIONS

CUDD (Double-Word Up/Down Selection Reversible Counter)

The double-word up/down selection reversible counter CUDD has a selection input to switch the up/down gate, so the three inputs
are required. The circuit for a double-word up/down selection reversible counter must be programmed in the following order:
preset input, pulse input, up/down selection input, the CUDD instruction, and a counter number CO through C198, followed by a
counter preset value from 0 to 4,294,967,295.

The preset value can be designated using a constant or a data register. When a data register is used, the double-word data of two
consecutive data registers becomes the preset value. For 32-bit data storage setting, see Chapter 5 "Special Functions" - "32-bit
Data Storage Setting" in the SmartAXIS Pro/Lite User's Manual.

Ladder Diagram

Preset Input

Program List

_| I_
10
Pulse Input

5l
U/D Selection

12

CUDD C4
100000

I3

H —— —O— out @

c4 Q2

Timing Chart

ON

Preset Input I0 OFF

Pulse Input I1

. ON

U/D Selection Input 12 OFF
Counter C4 Value

ON
Counter C4 OFF

| Instruction Data
LOD 10
LOD I
LOD 12
CUDD Cc4
100000
LOD 13
AND Cc4

| [ I

N
OFF

i 0 0--01 I

1 1

100000 100001 100000 99999 e e e 0 1 100000 100000

—

Valid Pulse Inputs
The reset or preset input has priority over the pulse input. One
scan after the reset or preset input has changed from on to off,
the counter starts counting the pulse inputs as they change from

off to on.

5-16

Reset/Preset

Pulse

More than one scan

i I I
o [1 1 [T

Valid  Invalid Valid

—_— -

time is required.

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382

Double-word counter instructions use two consecutive
counters, and counters cannot be used more than
once in a user program.

The preset input must be turned on initially so that
the current value returns to the preset value.

The preset input must be turned off before counting
may begin.

The up mode is selected when the up/down selection
input is on.

The down mode is selected when the up/down
selection input is off.

The counter output is on only when the current value
is 0.

After the current value reaches 0 (counting down), it
changes to 4,294,967,295 on the next count down.
After the current value reaches 4,294,967,295
(counting up), it changes to 0 on the next count up.
When power is off, the counter’s current value is held,
and can also be designated as “clear” type counters
using the Function Area Settings (see Chapter 5
"Special Functions" - "Keep Designation for Internal
Relays, Shift Registers, Counters, and Data Registers"
in the SmartAXIS Pro/Lite User's Manual.).

Counter preset and current values can be changed
using WindLDR without downloading the entire
program to the CPU again. From the WindLDR menu
bar, select Online > Monitor > Monitor, then
Online > Custom > New Custom Monitor. To
change a counter preset value, select DEC(D) in the
pull-down list box.

When the preset or current value is changed during
counter operation, the change becomes effective
immediately.

When power is off, the changed preset values are
cleared and the original preset values are loaded.
For data movement when changing, confirming, and
clearing preset values, see "Changing, Confirming,
and Clearing Preset Values for Timers and Counters"
on page 5-17.

WindLDR ladder diagrams show CP (counter preset
value) and CC (counter current value) in advanced
instruction devices. The CUDD instruction cannot be
used in an interrupt program.

If used, a user program execution error will result,
turning on special internal relay M8004 and the ERR
LED on the SmartAXIS. For details about the user
program execution errors, see "User Program
Execution Errors" on page 4-13.
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5. BAsIC INSTRUCTIONS

Changing, Confirming, and Clearing Preset Values for Timers and Counters

Preset values for timers and counters can be changed by selecting Online > Monitor > Monitor, followed by Online > Custom
> New Custom Monitor on WindLDR for transferring a new value to the SmartAXIS RAM as described on preceding pages. After
changing the preset values temporarily, the changes can be written to the user program in the SmartAXIS ROM or cleared from the

RAM.

When the power is off, the temporarily changed preset values in the RAM are cleared and the original preset values are loaded.
Confirm the changed preset values to store them in the ROM. The timer/counter preset values can be confirmed only when

SmartAXIS is stopped.

To access the PLC Status dialog box from the WindLDR menu bar, select Online > Monitor > Monitor, then Online > Status.

("pLc Status (B |
System Information
PLC Type: FT1A-48
System Software Version: 1.82
Operation Status
RunfStop Status: Running
Scan Time: Current: 1 ms Clear Button
After pressing the Clear or
X "\ Maximum: 91
Confirm button, the display TIM/CNT Change Status: [unchanged | [ dlear | - Confirm Button
changes to "Unchanged.” Calendar [10/10/2012 10:10:10 | [Changz.]
Write Protection: Unproteced
Read Protection: Unproteded
Error Status: | H Clear || Details.. |

Data movement when changing a timer/counter preset value

When changing a timer/counter preset value using
Custom Monitor on WindLDR, the new preset value is
written to the SmartAXIS RAM. The user program and
preset values in the ROM are not changed.

Note: The LCD screen and pushbuttons can also be used to
change preset values and confirm changed preset values.

WindLDR

User Program

Custom Monitor

New Preset Value

SmartAXIS

X
o
IZ

User Program

RAM

D

Data movement when confirming changed preset values

When the Confirm button is pressed before pressing

WindLDR SmartAXIS
the Clear button, the changed timer/counter preset ROM
values in the SmartAXIS RAM are written to the ROM.
When uploading the user program after confirming, User Program Changed
the user program with changed preset values is Confirm RAM Preset
uploaded from the SmartAXIS ROM to WindLDR. I:} Values
Data movement when clearing changed preset values to restore original values
Changing preset values for timers and counters in the WindLDR SmartAXIS
SmartAXIS RAM does not automatically update preset ROM
values in the user memory, ROM. This is useful for
restoring original preset values. When the Clear User Program Original
button is pressed before pressing the Confirm button, Clear RAM Preset
the changed timer/counter preset values are cleared Values
from the RAM and the original preset values are
loaded from the ROM to the RAM.
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5. BAsIC INSTRUCTIONS

CC= and CC>= (Counter Comparison)

The CC= instruction is an equivalent comparison instruction for counter current values. This instruction will constantly compare
current values to the value that has been programmed in. When the counter value equals the given value, the desired output will
be initiated.

The CC>= instruction is an equal to or greater than comparison instruction for counter current values. This instruction will
constantly compare current values to the value that has been programmed in. When the counter value is equal to or greater than
the given value, the desired output will be initiated.

When a counter comparison instruction is programmed, two addresses are required. The circuit for a counter comparison
instruction must be programmed in the following order: the CC= or CC>= instruction; a counter number CO through C199,
followed by a preset value to compare from 0 to 65535.

The preset value can be designated using a decimal constant or a data register DO through D1999. When a data register is used,
the data of the data register becomes the preset value.

Ladder Diagram (CC=) Program List

Counter # to compare with Instruction Data

cc= ce= «
10 0 10
ouT Q

Preset value to compare

Ladder Diagram (CC>=) Program List
CC>= C3 Instruction Data
D15 Ql cCo>= 3
D15
ouT Q1

e The CC= and CC>= instructions can be used repeatedly for different preset values.

« The comparison instructions only compare the current value. The status of the counter does not affect this function.

e The comparison instructions also serve as an implicit LOD instruction.

« The comparison instructions can be used with internal relays, which are ANDed or ORed at a separate program address.

o Like the LOD instruction, the comparison instructions can be followed by the AND and OR instructions.

Ladder Diagram Ladder Diagram Ladder Diagram
CC= C5 CC= ¢ — CC= C5
10 Mo 10 10 Q0 10 Q0
— —
10 MO Qo 10
Program List Program List Program List
Instruction Data Instruction Data Instruction Data
CC= C5 CC= C5 CC= c5
10 10 10
ouT MO AND 10 OR 10
LOD 10 ouT Qo0 ouT Qo0
AND MO
ouT Qo
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5. BAsIC INSTRUCTIONS

Examples: CC= and CC>= (Counter Comparison)

Ladder Diagram 1

Reset

—| — CNT

10 10

c2 H

|| CC= (o)
5 Qo0

H CC>= 2

Timing Chart

N
Reset Input I0 O?:F n

Program List

Instruction Data
LOD 10
LOD Il
CNT C2

10
CC= C2

5
ouT Qo
ccs Cc2

3
ouT Q1

ON

Pulse Input I1 OFF

— ~
=~

— w
— ~

—1
—1 o
— -
—1 o

— ©

I

N
2 2

OFF

ON

Output QO OFF

—

ON
OFF

Output Q1

Ladder Diagram 2

Reset

—| —— CNT

i 1000

C30 H

C30 _Q_

500 Qo0

Ladder Diagram 3

Reset
_| |_ CNT C31 H
3 500
Pulse
14
| { CC>= C31 _O_
350 Q1
Ladder Diagram 4
Reset
_| |— CNT c20 H
15 500
Pulse
16
| CC>= C20 40_
150 Q2
Hce>= 0 [ f—0O—
100 Q2 Q3

IDEC

Program List

Instruction Data
LOD Il
LOD 12
CNT C30

1000
CC= C30
500
ouT Qo0
Program List

Instruction Data
LOD I3
LOD 14
CNT C31

500
CC>= C31
350
ouT Q1
Program List

Instruction Data
LOD 15
LOD 16
CNT C20

500
CC>= C20

150
ouT Q2
CC>= C20

100
ANDN Q2
ouT Q3

Output QO is on when counter C2 current value is 5.

Output Q1 is turned on when counter C2 current
value reaches 3 and remains on until counter C2 is

reset.

Timing Chart

Pulse Input I2

Output QO

OFF

ON
OFF

500 501 502

L0 LI

—

Output QO is on when counter C30 current value is

500.

Timing Chart

Pulse Input 14

Output Q1

ON
OFF

N
OFF

350 351 352

L0000

——

Output Q1 is turned on when counter C31 current
value reaches 350 and remains on until counter C31

is reset.

Timing Chart

Pulse Input 16

€20 (100)

Output Q2

Output Q3

OFF

100 101 150 151 152

AN

—

[ 1

Output Q3 is on when counter C20 current value is
between 100 and 149.
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5. BAsIC INSTRUCTIONS

DC= and DC>= (Data Register Comparison)

The DC= instruction is an equivalent comparison instruction for data register values. This instruction will constantly compare data
register values to the value that has been programmed in. When the data register value equals the given value, the desired output
will be initiated.

The DC>= instruction is an equal to or greater than comparison instruction for data register values. This instruction will constantly
compare data register values to the value that has been programmed in. When the data register value is equal to or greater than
the given value, the desired output will be initiated.

When a data register comparison instruction is programmed, two addresses are required. The circuit for a data register
comparison instruction must be programmed in the following order: the DC= or DC>= instruction, a data register number DO
through D1999 followed by a preset value to compare from 0 to 65535.

The preset value can be designated using a decimal constant or a data register DO through D1999. When a data register is used,
the data of the data register becomes the preset value.

For LC (Load Compare) instructions, see "LC= (Load Compare Equal To)" on page 7-8.

Ladder Diagram (DC=) Program List
Data register # to compare with

Instruction Data

DC= D2 DC= D2
50 %0 50
ouT Qo

Preset value to compare

Ladder Diagram (DC>=) Program List
DC>= D3 Instruction Data
D15 Ql DC>= D3
D15
ouT Q1

e The DC= and DC>= instructions can be repeated for different preset values.
e The comparison instructions also serve as an implicit LOD instruction.
« The comparison instructions can be used with internal relays, which are ANDed or ORed at a separate program address.

o Like the LOD instruction, the comparison instructions can be followed by the AND and OR instructions.

Ladder Diagram Ladder Diagram Ladder Diagram
| DC= D5 DC= D5 _| || DC= D5
10 MO 10 10 Qo0 10 Qo0
10 MO Qo0 10
Program List Program List Program List
Instruction Data Instruction Data Instruction Data
DC= D5 DC= D5 DC= D5
10 10 10
ouT MO AND 10 OR 10
LOD 10 ouT Qo0 ouT Qo0
AND MO
ouTt Qo
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5. BAsIC INSTRUCTIONS

Examples: DC= and DC>= (Data Register Comparison)

Ladder Diagram 1

Program List

_| | MOV(W) 51— D1 - REP K Instruction Data
I D10 D2 LOD I
MOV(W)
L] DC= D2 D10 -
> Qo D2 -
| DC>= D2 DC= ;)2
3 1
Q ouT Qo
DC3 D2
3
Timing Chart ouT Q1
0
Inputil o |
4 4 10 10 5 5 3 3 7 3.5 2 2 2
D10 Value L I T T Ty Al I T |
0 4 10 10 5 5 3 3 3 3 5 2 2 2
D2 Value L | I T T O . ) )
Output QO is on when data register D2 value is 5.
Output QO oOF’\F‘ | | | | Output Q1 is on when data register D2 value is 3
or more.
0
Output Q1 o |
Ladder Diagram 2 Timing Chart
| MOV(W) 51— D1 - REP D30 Value I400|500 500|210|21oI 0 I500|7oo
I D50 D30
ON
Output QO | | | |
DC= D30 PutQ0 o
500 Qo Output QO is on when data register D30 value is 500.
Ladder Diagram 3 Timing Chart
| MOV(W) o1 Dl REP D15 Value Izoo|355|521|z49|200|350|390|600I
1 DO D15
ON
Output Q1
DC>= D15 PULQL o | | |
350 Q1 Output Q1 is on when data register D15 value is 350 or more.
Ladder Diagram 4 Timing Chart
L MOV(W) o1 Dl rer L D20 Value | 90 I120|180|150I 80 I160I11oI 95 [
I D100 D20
ON
Output Q0 | | | |
| DC>= D20 Put Q0 o
150 0 ON
Q Output Q2 OFF | | | |
I DC>= D20 {/} . . . .
100 Q0 oY Output Q2 is on while data register D20 value is between 149 and 100.

IDEC
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5. BAsIC INSTRUCTIONS

SFR and SFRN (Forward and Reverse Shift Register)

SmartAXIS have a shift register consisting of 128 bits which are allocated to RO through R127. Any number of available bits can be
selected to form a train of bits which store on or off status. The on/off data of constituent bits is shifted in the forward direction
(forward shift register) or in the reverse direction (reverse shift register) when a pulse input is turned on.

Forward Shift Register (SFR)

When SFR instructions are programmed, two addresses are always required. The SFR instruction is entered, followed by a shift
register number selected from appropriate device addresses. The shift register number corresponds to the first, or head bit. The
number of bits is the second required address after the SFR instruction.

The SFR instruction requires three inputs. The forward shift register circuit must be programmed in the following order: reset
input, pulse input, data input, and the SFR instruction, followed by the first bit and the number of bits.

Ladder Diagram First Bit Program List
Reset SFR RO M Instruction Data
10 4\ LOD 10
Pulse : P LOD I1
_| | # of Bits First Bit RO to R127 LoD o
I # of Bits 1to 128 SR RO
Data 4
12

Structural Diagram

Shift Direction

_| { Reset

10

D
| —2—ro|R1|R2|R3
7]

Pulse
— |

11 First Bit: RO # of Bits: 4

Reset Input
The reset input will cause the value of each bit of the shift register to return to zero. Initialize pulse special internal relay, M8120,
may be used to initialize the shift register at start-up.

Pulse Input

The pulse input triggers the data to shift. The shift is in the forward direction for a forward shift register and in reverse for a
reverse shift register. A data shift will occur upon the leading edge of a pulse; that is, when the pulse turns on. If the pulse has
been on and stays on, no data shift will occur.

Data Input

The data input is the information which is shifted into the first bit when a forward data shift occurs, or into the last bit when a
reverse data shift occurs.

Note: When power is turned off, the statuses of all shift register bits are normally cleared. It is also possible to maintain the statuses of shift
register bits by using the Function Area Settings as required. See Chapter 5 "Special Functions" - "Keep Designation for Internal Relays, Shift
Registers, Counters, and Data Registers" in the SmartAXIS Pro/Lite User's Manual.

Note: The SFR instruction cannot be used in an interrupt program. If used, a user program execution error will result, turning on special internal

relay M8004 and the ERR LED on the SmartAXIS. For details about the user program execution errors, see "User Program Execution Errors" on page
4-13.

Note: For restrictions on ladder programming of shift register instructions, see "Restriction on Ladder Programming" on page 5-31.
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5. BAsIC INSTRUCTIONS

Ladder Diagram Program List

Reset
SFR RO H Instruction Data
10 4 LOD 10
Pulse LOD 11
_| | LOD 12
i SFR RO
Data 4
_|12| LOD RO
ouT Qo0
— ———O— LoD RL
RO Qo0 ouT Q1
LOD R2
— F————O— ouT Q
R1 Q1 LOD R3
T
— ———O— o @
R2 Q2
Timing Chart
—0
_|R3 Q3 ON
Reset Input 10 OFF |_|
—»——«— One or more scans are required
Pulse Input I1 oc;r: |_| |_| |_| |_| |_| |_| |_| |_| |_|
Data Input 12 gt R A | 1 M1
T LY Ly
RO/QD opr L] L [ 1 |
o LR
R]-/Q]' OFF | l| || | | | |
o X\
R2/Q2 o [ ] L [ 1 |
ON ‘
R3/Q3 o [ [ | [ |
Ladder Diagram Program List
Reset Instruction Data
SFR RO —( —
I 4 Q3 LOD I1
Pulse LOD 12
— — LOD 13
12 SFR RO
Data 4
_|I3| ouT Q3
LOD RO
] ouT Qo0
_|R0' %0 LOD R1
ouT Q1
— |
R1 Qt e The last bit status output can be programmed directly after the SFR

instruction. In this example, the status of bit R3 is read to output Q3.

o Each bit can be loaded using the LOD R# instruction.

Setting and Resetting Shift Register Bits

« Any shift register bit can be turned on using the SET instruction.

(s o Any shift register bit can be turned off using the RST instruction.
10 RO e The SET or RST instruction is actuated by any input condition.
®
I R3

IDEC
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5. BAsIC INSTRUCTIONS

Reverse Shift Register (SFRN)

For reverse shifting, use the SFRN instruction. When SFRN instructions are programmed, two addresses are always required. The
SFRN instructions are entered, followed by a shift register number selected from appropriate device addresses. The shift register
number corresponds to the lowest bit number in a string. The number of bits is the second required address after the SFRN
instructions.

The SFRN instruction requires three inputs. The reverse shift register circuit must be programmed in the following order: reset
input, pulse input, data input, and the SFRN instruction, followed by the last bit and the number of bits.

Ladder Diagram Last Bit Program List
Reset <
Iy SFRN  R20 O Instruction Data
7 LOD 10
10 N Qo
Pulse - LOD 11
# of Bits Last Bit RO to R127
— : LOD 12
1 # of Bits 1to 128 SFRN R20
Data 7
— | ouT Qo0
o LOD R21
_| | O_ ouT Q1
I
! o our &
— | O— LOD R25
R23 Q2 out Q3
- | O—
R25 Q3

o The last bit status output can be programmed directly after the SFRN instruction. In this example, the status of bit R20 is read to output QO.
» Each bit can be loaded using the LOD R# instructions.

o For details of reset, pulse, and data inputs, see "Forward Shift Register (SFR)" on page 5-22.

Structural Diagram

Shift Direction
- Reset ,

1

10

D
R20|R21 R22|R23 R24|R25|R26 ——22 ||
2

Pulse
|

Last Bit: R20 # of Bits: 7 I1

Note: Output is initiated only for those bits highlighted in bold print.

Note: When power is turned off, the statuses of all shift register bits are normally cleared. It is also possible to maintain the statuses of shift register
bits by using the Function Area Settings as required. See Chapter 5 "Special Functions" - "Keep Designation for Internal Relays, Shift Registers,
Counters, and Data Registers" in the SmartAXIS Pro/Lite User's Manual.

Note: The SFRN instruction cannot be used in an interrupt program. If used, a user program execution error will result, turning on special internal
relay M8004 and the ERR LED on the SmartAXIS. For details about the user program execution errors, see "User Program Execution Errors" on page
4-13.

Note: For restrictions on ladder programming of shift register instructions, see "Restriction on Ladder Programming" on page 5-31.
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5. BAsIC INSTRUCTIONS

Bidirectional Shift Register

A bidirectional shift register can be created by first programming the SFR instruction as detailed in the Forward Shift Register
section on page 5-22. Next, the SFRN instruction is programed as detailed in the Reverse Shift Register section on page 5-24.

Ladder Diagram

Program List

- |Reset SFR rR22 L Instruction Data
il 6 LOD I
Pulse LOD 12
— LOD 13
2 - SFR R22
_| ata 6
13| LOD 4
Reset LOD 15
| —{SFRN  R22 H LOD 16
4 6 SFRN R22
Pulse 6
— — LOD R23
I5 ouT Qo
Data LOD R24
— 6' ouT Q1
I LOD R26
| |—O— ouT Q2
R23 Qo
R24 Q1
R26 Q2
Structural Diagram
Forward Shifting
_—
Reset First Bit: R22 # of Bits: 6 Reset
— | |
Il 14
D D
— == R22|R23|R24|R25|R26 |R27——H |
3 16
_| { Pulse PulseI |_
2 Last Bit: R22 # of Bits: 6 5
B S —

IDEC

Reverse Shifting
Note: Output is initiated only for those bits highlighted in bold print.

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382

5-25



5. BAsIC INSTRUCTIONS

SOTU and SOTD (Single Output Up and Down)

The SOTU instruction “looks for” the transition of a given input from off to on. The SOTD instruction looks for the transition of a
given input from on to off. When this transition occurs, the desired output will turn on for the length of one scan. The SOTU or
SOTD instruction converts an input signal to a “one-shot” pulse signal.

A total of 1024 SOTU and SOTD instructions can be used in a user program.

If operation is started while the given input is already on, the SOTU output will not turn on. The transition from off to on is what
triggers the SOTU instruction.

The SOTU or SOTD instructions cannot be used in an interrupt program.
If used, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on the SmartAXIS. For
details about the user program execution errors, see "User Program Execution Errors" on page 4-13.

When a CPU relay is defined as the SOTU or SOTD output, it may not operate if the scan time is not compatible with relay
requirements.

Ladder Diagram Program List
|_ SOTU Instruction Data
10 Qo0 LOD 10
SOTU
F— sot> ouT Qo0
10 Q1 LOD 10
SOTD
ouT Q1

Note: For restrictions on ladder programming of SOTU and SOTD instructions, see "Restriction on Ladder Programming" on page 5-31.
Timing Chart
ON
Input I0 OFF | | | |

Output QO

Output Q1

T T

Note: "T” equals one scan time (one-shot pulse).

There is a special case when the SOTU and SOTD instructions are used between the MCS and MCR instructions (see "MCS and
MCR (Master Control Set and Reset)" on page 5-27). If input I2 to the SOTU instruction turns on while input I1 to the MCS
instruction is on, then the SOTU output turns on. If input I2 to the SOTD instruction turns off while input I1 is on, then the SOTD
output turns on. If input I1 turns on while input 12 is on, then the SOTU output turns on. However, if input I1 turns off while input
12 is on, then the SOTD output does not turn on as shown below.

Ladder Diagram Timing Chart

— —— Mcs H Input I1 oOF': 1] [ 1

. mputz v | [ [ ]
M1 sotuouputMt S| [] [ ]

—O—

ON
M2 SOTD Output M2 OFF | I

MCR T T

No Output  No Output

— | sotu
2

— | soTb
2
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5. BAsIC INSTRUCTIONS

MCS and MCR (Master Control Set and Reset)

The MCS (master control set) instruction is usually used in combination with the MCR (master control reset) instruction. The MCS

instruction can also be used with the END instruction, instead of the MCR instruction.

When the input preceding the MCS instruction is off, the MCS is executed so that all inputs to the portion between the MCS and the
MCR are forced off. When the input preceding the MCS instruction is on, the MCS is not executed so that the program following it

is executed according to the actual input statuses.

When the input condition to the MCS instruction is off and the MCS is executed, other instructions between the MCS and MCR are

executed as follows:

Instruction Status
SOTU Rising edges (ON pulses) are not detected.
SOTD Falling edges (OFF pulses) are not detected.
ouT All are turned off.
OUTN All are turned on.
SET and RST All are held in current status.

Current values are reset to zero.

TML, TIM, TMH d TMS
! ! v AN Timeout statuses are turned off.

Current values are held.
CNT, CDP, and CUD Pulse inputs are turned off.
Countout statuses are turned off.

Shift register bit statuses are held.
SFR and SFRN Pulse inputs are turned off.
The output from the last bit is turned off.

Input conditions cannot be set for the MCR instruction.
More than one MCS instruction can be used with one MCR instruction.

Corresponding MCS/MCR instructions cannot be nested within another pair of corresponding MCS/MCR instructions.

Ladder Diagram Program List
Instruction Data
— — mcs H
10 LOD 10
MCS
LOD I1
— | —O— ouT Qo0
I1 Qo0 MCR
MCR H
Timing Chart
ol
Input 10 OF': | |

mputtt | [T | | [ 1 [ |

Output Q0 oOF': |_| | | |_|

When input 10 is off, MCS is executed so that the subsequent input is forced off.

When input 10 is on, MCS is not executed so that the following program is
executed according to the actual input statuses.
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5. BAsIC INSTRUCTIONS

Multiple Usage of MCS instructions

Ladder Diagram

— —— mMcs H
1

— ————O—
2 Qo0

— —— Mcs H
13

— ———O—
14 Q1

— — Mcs H
15

— ———O—
16 Q2

MCR H

Program List

Instruction Data
LOD Il
MCS
LOD 12
ouT Qo0
LOD I3
MCS
LOD 14
ouT Q1
LOD I5
MCS
LOD 16
ouT Q2
MCR

This master control circuit will give priority to I1, I3, and I5, in that order.

When input I1 is off, the first MCS is executed so that subsequent inputs I2 through 16 are forced off.

When input I1 is on, the first MCS is not executed so that the following program is executed according to the actual input statuses

of 12 through I6.

When I1 is on and I3 is off, the second MCS is executed so that subsequent inputs I4 through 16 are forced off.

When both I1 and I3 are on, the first and second MCSs are not executed so that the following program is executed according to
the actual input statuses of 14 through I6.

Counter and Shift Register in Master Control Circuit

Ladder Diagram

— —— mMcs H
Il
Reset
_| |_ CNT c2 H
13 10
Pulse
12
Reset
_| |_ SFR RO H
13 4
Pulse
_| |_
12
Data
_| l_
14
MCR M
5-28

When input I1 is on, the MCS is not executed so that the counter and shift register are executed according
to the actual status of subsequent inputs 12 through I14.

When input I1 is off, the MCS is executed so that subsequent inputs I2 through I4 are forced off.

When input I1 is turned on while input 12 is on, the counter and shift register pulse inputs are turned on as

shown below.

Timing Chart

Input I1

Input 12

Counter Pulse Input

Shift Register Pulse Input

ON
OFF

ON
OFF

ON
OFF

ON
OFF

:I]]

1
[]
[]
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5. BAsIC INSTRUCTIONS

JMP (Jump) and JEND (Jump End)

The JMP (jump) instruction is usually used in combination with the JEND (jump end) instruction. At the end of a program, the JMP
instruction can also be used with the END instruction, instead of the JEND instruction.

These instructions are used to proceed through the portion of the program between the JMP and the JEND without processing.
This is similar to the MCS/MCR instructions, except that the portion of the program between the MCS and MCR instruction /s
executed.

When the operation result immediately before the JMP instruction is on, the JMP is valid and the program is not executed. When
the operation result immediately before the JMP instruction is off, the JMP is invalid and the program is executed.

When the input condition to the JMP instruction is on and the JMP is executed, other instructions between the JMP and JEND are
executed as follows:

Instruction Status
SOTU Rising edges (ON pulses) are not detected.
SOTD Falling edges (OFF pulses) are not detected.
OUT and OUTN All are held in current status.
SET and RST All are held in current status.

Current values are held.

TML, TIM, TMH, and TMS Timeout statuses are held.

Current values are held.

CNT, CDP, and CUD Pulse inputs are turned off.
Countout statuses are held.

Shift register bit statuses are held.
SFR and SFRN Pulse inputs are turned off.

The output from the last bit is held.

Input conditions cannot be set for the JEND instruction.
More than one JMP instruction can be used with one JEND instruction.
Corresponding JMP/JEND instructions cannot be nested within another pair of corresponding JMP/JEND instructions.

Ladder Diagram Program List
| — P H Instruction Data

10 LOD 10

JMP
|_ O LOD I1

B ouT Qo

" @ JEND

JEND H

Timing Chart

Input I0 oOF’: | | | |
mputit el [ 1 [T] 1 T
[]

Output QO

N
OFF | I

When input 10 is on, JMP is executed so that the subsequent output
status is held.

When input I0 is off, JMP is not executed so that the following program is
executed according to the actual input statuses.
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5. BAsIC INSTRUCTIONS

Ladder Diagram Program List
— — v H Instruction Data
n LOD I
I : JMP
_| LOD 2
2 Q0 ouT Qo0
LOD 3
— —— ™ o
I3
LOD 14
— I—O— out Q1
I4 Q1 LOD 5
JMP
— | mp H LOD 16
o ouT Q2
_| |. O JEND
I6 Q2
JEND H

This jump circuit will give priority to I1, I3, and I5, in that order.
When input I1 is on, the first JMP is executed so that subsequent output statuses of QO through Q2 are held.

When input I1 is off, the first JMP is not executed so that the following program is executed according to the actual input statuses of 12 through
16.

When I1 is off and I3 is on, the second JMP is executed so that subsequent output statuses of Q1 and Q2 are held.

When both I1 and I3 are off, the first and second JMPs are not executed so that the following program is executed according to the actual input
statuses of 14 through I6.

END

The END instruction is always required at the end of a program; however, it is not necessary to program the END instruction after
the last programmed instruction. WindLDR automatically appends the END instruction at the end of a program.

A scanis the execution of all instructions from address zero to the END instruction. The time required for this execution is referred
to as one scan time. The scan time varies with respect to program length, which corresponds to the address where the END
instruction is found.

During the scan time, program instructions are processed sequentially. This is why the output instruction closest to the END
instruction has priority over a previous instruction for the same output. No output is initiated until all logic within a scan is
processed.

Output occurs simultaneously, and this is the first part of the END instruction execution. The second part of the END instruction

execution is to monitor all inputs, also done simultaneously. Then program instructions are ready to be processed sequentially
once again.

Ladder Diagram Program List
Instruction Data
— ———O—
10 Qo LOD 10
ouT Qo
— F———0O— LOD n
I Q1 ouT Q1
END
END [
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5. BAsIC INSTRUCTIONS

Restriction on Ladder Programming

Due to the structure of WindLDR, the following ladder diagram cannot be programmed — a closed circuit block is formed by
vertical lines, except for right and left power rails, and the closed circuit block contains one or more prohibited instructions shown
in the table below.

Left Power Rail Right Power Rail
|—  Program |— Prohibited Program —
Relay 1 Instruction
A
Vertical ; Vertical
Line A Relay 2 Line B

Closed Circuit Block

OUT, OUTN, SET, RST, TML, TIM, TMH, TMS, TMLO, TIMO, TMHO, TMSO, CNT, CDP, CUD, CNTD, CDPD,
CUDD, SFR, SFRN, SOTU, SOTD

When converting the ladder program, an error message is shown, such as “TIM follows an invalid device.”
Conversion fails to create mnemonics and the program is not downloaded to the SmartAXIS.

Prohibited Instructions

Error Detection

Modifying Prohibited Ladder Programs

Intended operation can be performed by modifying the prohibited ladder program as shown in the examples below:

Prohibited Ladder Program 1 Modified Ladder Program 1
™ T0 — —— F— ™ T
MO M1 100 Qo0 MO M1 100
I — | | | O—
M2 MO LTOJ Q0
M2
Prohibited Ladder Program 2 Modified Ladder Program 2
|— TIM T0 _| |— TIM TO
MO M1 100 Qo0 MO M1 100
|— TIM T1 |— TIM T1
M2 50 M2 50
— | O—
TOJ Qo
—
T1
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6: MovE INSTRUCTIONS

Introduction

Data can be moved using the MOV (move), MOVN (move not), IMOV (indirect move), or IMOVN (indirect move not) instruction.
The moved data is 16- or 32-bit data, and the repeat operation can also be used to increase the quantity of data moved. In the
MOV or MOVN instruction, the source and destination device are designated by S1 and D1 directly. In the IMOV or IMOVN
instruction, the source and destination device are determined by the offset values designated by S2 and D2 added to source device
S1 and destination device D1.

The BMOV (block move) instruction is useful to move consecutive blocks of timer, counter, and data register values.

The IBMV (indirect bit move) and IBMVN (indirect bit move not) instructions move one bit of data from a source device to a
destination device. Both devices are determined by adding an offset to the device.

NSET (N data set) and NRS (N data repeat set) instructions can be used to set values to a group of devices. The XCHG (exchange)
instruction is used to swap word or double-word data between two devices. The current timer or counter values can be changed
using the TCCST (timer/counter current value store) instruction.

Since the move instructions are executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be
used.

MOV (Move)

S1 - D1
|_ MOV(*) S1(R) D1(R) REP When input is on, 16- or 32-bit data from device assigned by S1 is moved to device
kkkokok kokokkk kk assigned by D1.

Applicable SmartAXIS

FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) First device address to move X X X X X X X X 1-99
D1 (Destination 1) First device address to move to X & X X X X — 1-99

For valid device address ranges, see "Device Addresses" on page 3-1.

4 Internal relays MO through M1277 can be designated as D1. Special internal relays cannot be designated as D1.
Both internal relays MO through M1277 and special internal relays M8000 through M8177 can be designated as source devices.

When T (timer) or C (counter) is used as S1, the timer/counter current value (TC or CC) is displayed. When T (timer) or C (counter) is used as D1,
the data is written in as a preset value (TP or CP) which can be 0 through 65535.

When F (float) data is selected, only data register and constant can be designated as S1, and only data register can be designated as D1.

When F (float) data is selected and S1 does not comply with the normal floating-point format, a user program execution error will result, turning on
special internal relay M8004 and ERR LED on the SmartAXIS. For user program execution errors, see "User Program Execution Errors" on page 4-13.

Valid Data Types

W (word) X When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source
I (integer) X or destination, 16 points (word or integer data) or 32 points (double-word or long data) are used. When repeat is
D (double word) X assigned for a bit device, the quantity of device bits increases in 16- or 32-point increments.

L (long) X When a word device such as T (timer), C (counter), or D (data register) is assigned as the source or destination,
F (float) X 1 point (word or integer data) or 2 points (double-word, long, or float data) are used. When repeat is assigned for

a word device, the quantity of device words increases in 1- or 2-point increments.
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6: MovE INSTRUCTIONS

Examples: MOV
Data Type: Word

D10 — MO
|_ MOV(W) S1- D1 - REP When input 12 is on, data in data register D10 assigned by source device S1 is moved to
12 D10 MO 16 internal relays starting with MO assigned by destination device D1.

D10 —> MO0 through M7, M10 through M17

Data in the source data register is converted into 16-bit binary data, and the ON/ MSB LSB
OFF statuses of the 16 bits are moved to internal relays MO through M7 and M10 | 0 | 0 | 1 | 1 || 0 | 0 | 0 | 0 || 0 | 0 | 1 | 1 || 1 | 0 | 0 | 1 |
through M17. M0 is the LSB (least significant bit). M17 is the MSB (most significant M17 M10 M7 Mo
bit).

Data Type: Word

810 —» D2
| MOV(W) S1— D1 - REP When input 10 is on, constant 810 assigned by source Do
10 810 D2 device S1 is moved to data register D2 assigned by D1
destination device D1. D2 810 |~— 810
Data move operation for integer data is the same as for word data.
Data Type: Double Word
810 — D2'D3
|_ MOV(D) S1- D1 - REP When input 10 is on, constant 810 assigned by source DO
10 810 D2 device S1 is moved to data registers D2 and D3 assigned D1

by destination device D1. D2 0 0

D3| 810 |~— 810

Data move operation for the long data type is the same as for the double-word data type.

Data Type: Word

D10 - D2
|_ MOV(W) S1- D1 - REP When input I1 is on, data in data register D10 assigned Do
1 D10 D2 by source device S1 is moved to data register D2 D1
assigned by destination device D1. p2ll 930
XA
D10 930 |
Data Type: Double Word
D10-D11 — D2:D3
| MOV(D) S1— D1 - REP When input I1 is on, data in data registers D10 and D11 Do
1 D10 D2 assigned by source device S1 is moved to data registers D1
D2 and D3 assigned by destination device D1. D2 -
D3
N’
D10 || Double-
word
D11 Data

Double-word Data Move in Data Registers
When a data register, timer, or counter is selected as a double-word device, the upper-word data is loaded from or stored to the
first device selected. The lower-word data is loaded from or stored to the subsequent device.

Double-word Destination Device: Data Register Data Move to Data Registers

Double-word
|— MOV(D) S1- D1- REP Source Data 4660 _
|_{11 305419896 DO 305419896 (1234h) High Word DO
(12345678h) 1
(ééigﬁ) Low Word D1
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6: MovE INSTRUCTIONS

Repeat Operation in the Move Instructions

Repeat Source Device
When the S1 (source) is set to repeat, as many devices as the repeat cycles, starting with the device designated by S1, are moved
to the destination. As a result, only the last of the source devices is moved to the destination.

« Data Type: Word

— MOV(W) SiR  Di-  REP
|—‘H TAR P & D10 [ 110 | D20 [ 112 |
D11 111 D21
D12 112 D22

« Data Type: Double Word

“ Source (Repeat = 3) Destination (Repeat = 0)

Source (Repeat = 3) Destination (Repeat = 0)
|_ MOV(D) S1R D1 - REP
|_{12 D10 D20 3 “ D10 110 D20 114
D11 111 D21 115
—_— Il
D12 112 D22
D13 113 D23
D14 || 114 | D24
D15 115 D25

Repeat Destination Device
When the D1 (destination) is designated to repeat, the source device designated by S1 is moved to all destination devices as many
times as the repeat cycles, starting with the destination designated by D1.

« Data Type: Word

Source (Repeat = 0) Destination (Repeat = 3)
— MovV(w)  S1- DIR  REP _
|—¢I3 oo oo * p10 || 110 | p20 [ 110 |
D11 111 ——— D21 110
D12 112 ——— D22 110
« Data Type: Double Word
Source (Repeat = 0) Destination (Repeat = 3)
— MoV(D) S1- D1R REP
|_{14 DI0 D20 3 ‘< D10 A]ig{ D20 || 110 |
D11 111 D21 111
D12 112 [ D22 110
L= L L
D13 113 D23 111
D14 114 [ D24 110
L L 5 L
D15 115 D25 111

Repeat Source and Destination Devices
When both S1 (source) and D1 (destination) are set to repeat, as many devices as the repeat cycles, starting with the device
designated by S1, are moved to the same quantity of devices starting with the device designated by D1.

Note: The BMOV (block move) instruction has the same effect as the MOV instruction with both the source and destination designated to repeat.

« Data Type: Word

Source (Repeat = 3) Destination (Repeat = 3)
i R o[ ] om [1m
D11 111 | D21 111

D12 112 ||————> D22 112
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6: MovE INSTRUCTIONS

« Data Type: Double Word

D1R REP
D20 3

|— MOV(D) S1R
I_(IG D10

« Data Type: Float

Source (Repeat = 3)

D10 110 |
D11 111 |
p12( 112 |
D13 113 |
p14| 114 |
D15| 115

:| I: D20
D21

:| D22
[ D23

:| D24
[ D25

Destination (Repeat = 3)

111
112

114

110

113

115

When the source data does not comply with the normal floating-point format in any repeat operation, a user program execution
error occurs, and the source data is not moved to the destination.

|— MOV(F) S1R
I_{Il D10

D1R REP
D20 3

1

Repeat Bit Devices

Source (Repeat = 3)

D10'D11 1.5
D12'D13 || Invalid
D14'D15| 3.44

Destination (Repeat = 3)
> D20'D21

—><—> D22'D23

> D24'D25

11.1

1.5

3.44

The MOV (move) instruction moves 16-bit data (word or integer data) or 32-bit data (double-word or integer data). When a bit
device such as input, output, internal relay, or shift register is designated as the source or destination device, 16 or 32 bits starting
with the one designated by S1 or D1 are the target data. If a repeat operation is designated for a bit device, the target data

increases in 16- or 32-bit increments, depending on the selected data type.

« Data Type: Word

1

— Mov(w) S DIR  REP
110 D10 MO 3
« Data Type: Double Word
— Mov(D) S1- DIR  REP
111 D10 MO 3

1

Overlapped Devices by Repeat
If the repeat operation is set for both the source and destination and if a portion of the source and destination areas overlap each
other, then the source data in the overlapped area also changes.

Source (Repeat = 0)

Destination (Repeat = 3)

D10 110
pi1 [ 111 |
D12 112

Source (Repeat = 0)

p11 111 |
p12 112 |
p13| 113 |
D14 114 |
D15[ 115 |

F— sotu — Mov(W)
112

S1R D1R
D10 D12

Source:
Destination:

64

REP
4

D10 through D13 (Repeat = 4)
D12 through D15 (Repeat = 4)

I

»MO0 through M7, M10 through M17
——M20 through M27, M30 through M37
——M40 through M47, M50 through M57

Destination (Repeat = 3)
MO through M7, M10 through M17
M20 through M27, M30 through M37
M40 through M47, M50 through M57
M60 through M67, M70 through M77
M80 through M87, M90 through M97
M100 through M107, M110 through M117

Before Execution

D12
D13
D14
D15

=

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382

After Execution

D11
D12
D13
D14
D15

Nl (I[Nl = (]| N
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6: MovE INSTRUCTIONS

MOVN (Move Not)

S1 NOT — D1
j— MOVN(*) Si(R) Di(R) REP When input is on, 16- or 32-bit data from device assigned by S1 is inverted bit by bit
Hokokkok Hokokokk *%k and moved to device assigned by D1.
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat

S1 (Source 1) First device address to move X X X X X X X X 1-99

D1 (Destination 1) First device address to move to — X & X X X X — 1-99

For valid device address ranges, see "Device Addresses" on page 3-1.

4 Internal relays MO through M1277 can be designated as D1. Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S1, the timer/counter current value (TC or CC) is displayed. When T (timer) or C (counter) is used as D1,
the data is written in as a preset value (TP or CP) which can be 0 through 65535.

Valid Data Types

W (word)

I (integer)

D (double word)
L (long)

F (float)

X[ X| X| X

Examples: MOVN

When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source
or destination, 16 points (word or integer data) or 32 points (double-word or long data) are used. When repeat is
set for a bit device, the quantity of device bits increases in 16- or 32-point increments.

When a word device such as T (timer), C (counter), or D (data register) is assigned as the source or destination, 1
point (word or integer data) or 2 points (double-word or long data) are used. When repeat is set for a word device, the
quantity of device words increases in 1- or 2-point increments.

D1 -
M50

REP

|— MOVN(W) S1-
|_{IO M10

M10 through M17, M20 through M27 NOT

MSB

S1

i

M10 NOT — M50

When input 10 is on, the 16 internal relays, starting with M10 assigned by source device
S1, are inverted bit by bit and moved to 16 internal relays starting with M50 assigned by
destination device D1.

—> M50 through M57, M60 through M67

The ON/OFF statuses of the 16 internal relays M10 through M17
LSB

Before inversion

and M20 through M27 are inverted and moved to 16 internal

(M27-M10): [ofof1]1][ofofofo][ofof1]1][1]o]0]1] relays M50 through M57 and M60 through M67. M50 is the LSB

MSB

D1

LSB (least significant bit), and M67 is the MSB (most significant bit).

After inversion

me7-msoy: |11 1[ofo][1]s]1]1][1]1]oo][o]1]1]0]

|— MOVN(W) S1-
’_{Il 810

Before inversion (810):

After inversion (64725):

|— MOVN(W) S1-
i) D30

IDEC

810 NOT — D2
D1 - REP When input I1 is on, decimal constant 810 assigned by source device S1 is converted into
D2 16-bit binary data, and the ON/OFF statuses of the 16 bits are inverted and moved to
data register D2 assigned by destination device D1.
MSB S1 LSB
[ofofo]o][ofo]1]1][ofo]1]o][1]o]1]0] DO
MSB D1 LSB D1 —
[1[a]a]s][s]2]o]o][s]1]o]1][0]1]o]1] D2 | 64725 =— 810
— D30 NOT — D20 D20 || 64605 Jf=
D20 When input I2 is on, the data in data register D30, g
assigned by S1, is inverted bit by bit and moved to data X
register D20 assigned by D1. D30 | 930 I
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6: MovE INSTRUCTIONS

IMOV (Indirect Move)

S1+S2 - D1+ D2
|— IMOV(*) S1(R) S2 D1(R) D2 REP When input is on, the values contained in devices assigned by S1 and
BRRRK  kkkk RRkkk kR *x* S2 are added together to determine the data source. The 16- or 32-

bit data is then moved to the destination, which is determined by the
sum of values contained in devices assigned by D1 and D2.

Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Base address to move from X X X X X X X — 1-99
S2 (Source 2) Offset for S1 X X X X X X X — —
D1 (Destination 1) Base address to move to — X & X X X X — 1-99
D2 (Destination 2) Offset for D1 X X X X X X X — —

For valid device address ranges, see "Device Addresses" on page 3-1.
& Internal relays MO through M1277 can be designated as D1. Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S1, S2, or D2, the device data is the timer/counter current value (TC or CC). When T (timer) or C (counter)
is used as D1, the device data is the timer/counter preset value (TP or CP) which can be 0 through 65535.

When F (float) data is selected, only data register can be designated as S1 or D1.

When F (float) data is selected and S1 does not comply with the normal floating-point format, a user program execution error will result, turning on
special internal relay M8004 and ERR LED on the SmartAXIS.

Source device S2 or destination device D2 does not have to be assigned. If S2 or D2 is not assigned, the source or destination device is determined
by S1 or D1 without offset.

Make sure that the source data determined by S1 + S2 and the destination data determined by D1 + D2 are within the valid device range. If the
derived source or destination device exceeds the valid device range, a user program execution error will result, turning on special internal relay
M8004 and the ERR LED on the SmartAXIS. For user program execution errors, see "User Program Execution Errors" on page 4-13.

When you specify D0000 to D0999 as S1, make sure that S1+(S2) does not exceed D0999. In order to specify D1000 to D1999 as source device
with S1+(S2), specify D1000 to D1999 as S1.

When you specify D0000 to D0999 as D1, make sure that D1+(D2) does not exceed D0999. In order to specify D1000 to D1999 as destination
device with D1+(D2), specify D1000 to D1999 as D1.

Valid Data Types

W (word) X When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source
I (integer) — or destination, 16 points (word data) or 32 points (double-word data) are used. When repeat is assigned for a bit
D (double word) X device, the quantity of device bits increases in 16- or 32-point increments.

L (long) - When a word device such as T (timer), C (counter), or D (data register) is assigned as the source or destination,
F (float) X 1 point (word data) or 2 points (double-word or float data) are used. When repeat is assigned for a word device,

the quantity of device words increases in 1- or 2-point increments.
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6: MovE INSTRUCTIONS

Example: IMOV
« Data Type: Word

—{ mMov(w)  s1- S2 D1 - D2 REP
10 D20 C10 D10 D25

D20 + C10 — D10 + D25

Source device S1 and destination device D1 determine the type of device. Source device S2 and destination device D2
are the offset values to determine the source and destination devices.

If the current value of counter C10 assigned by source device S2 is 4, the source data is determined by adding the
offset value to data register D20 assigned by source device S1:

D(20 + 4) = D24

If data register D25 contains a value of 20, the destination is determined by adding the offset value to data register
D10 assigned by destination device D1:

D(10 + 20) = D30
As a result, when input I0 is on, the data in data register D24 is moved to data register D30.

« Data Type: Float

D20 D50 D10 D51

'_{ |— IMOV(F) S1- S2 D1 - D2 REP
I0

D20 + D50 — D10 + D51

If data register D50 contains a value of 2, the source data is determined by adding the offset value to data register
D20 assigned by source device S1: D(20 + 2) = D22

If data register D51 contains a value of 20, the destination is determined by adding the offset value to data register
D10 assigned by destination device D1: D(10 + 20) = D30

As a result, when input 10 is on, the data in data registers D22:D23 is moved to data registers D30-D31.

IDEC SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382

D20
D21
D22
D23

D24 |[ 6450 |

D25

D30 [ 6450 |

c1o |

D20
D21
D22'D23

P

D30-D31

D50

D51
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6: MovE INSTRUCTIONS

IMOVN (Indirect Move Not)

S1 + S2 NOT — D1 + D2
’_( |_ IMOVN(*)  S1(R) 52 D1(R) D2 REP When input is on, the values contained in devices assigned by S1 and

T TR | weeww | wweer > S2 are added together to determine the data source. The 16- or 32-bit
data is then inverted and moved to the destination, which is determined
by the sum of values contained in devices assigned by D1 and D2.

When you specify D0000 to D0999 as S1, make sure that S1+(S2) does not exceed D0999. In order to specify D1000 to D1999 as source device
with S1+(S2), specify D1000 to D1999 as S1.

When you specify D0000 to D0999 as D1, make sure that D1+(D2) does not exceed D0999. In order to specify D1000 to D1999 as destination
device with D1+(D2), specify D1000 to D1999 as D1.

Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Base address to move from X X X X X X X — 1-99
S2 (Source 2) Offset for S1 X X X X X X X — —
D1 (Destination 1) Base address to move to — X 4 X X X X — 1-99
D2 (Destination 2) Offset for D1 X X X X X X X — —

For valid device address ranges, see "Device Addresses" on page 3-1.

A Internal relays MO through M1277 can be designated as D1. Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S1, S2, or D2, the device data is the timer/counter current value (TC or CC). When T (timer) or C (counter)
is used as D1, the device data is the timer/counter preset value (TP or CP), 0 through 65535.

Source device S2 or destination device D2 does not have to be assigned. If S2 or D2 is not assigned, the source or destination device is determined
by S1 or D1 without offset.

Make sure that the source data determined by S1 + S2 and the destination data determined by D1 + D2 are within the valid device range. If the
derived source or destination device exceeds the valid device range, a user program execution error will result, turning on special internal relay
M8004 and the ERR LED on the SmartAXIS. For user program execution errors, see "User Program Execution Errors" on page 4-13.

Valid Data Types

W (word) X When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source
I (integer) — or destination, 16 points (word data) or 32 points (double-word data) are used. When repeat is set for a bit

D (double word) X device, the quantity of device bits increases in 16- or 32-point increments.

L (long) — When a word device such as T (timer), C (counter), or D (data register) is assigned as the source or destination,
F (float) — 1 point (word data) or 2 points (double-word data) are used. When repeat is assigned for a word device, the

quantity of device words increases in 1- or 2-point increments.

Example: IMOVN

—{ MOVN(W) st s2 D1 D2 REP prof 4 |
10 Cl0 D10 D30 D20 T
D19
C10 + D10 NOT — D30 + D20 ——
D20 15
Source device S1 and destination device D1 determine the type of device. Source device S2 and destination device D2 —
. i - D21
are the offset values used to determine the source and destination devices.
. . e . . _ —_
If the data of data register D10 assigned by source device S2 is 4, then the source data is determined by adding the T
offset value to counter C10 assigned by source device S1: D45 || 59085 |
C(10 + 4) = C14 D46
/\/:
If data register D20 assigned by destination device D2 contains a value of 15, then the destination is determined by ]
adding the offset value to data register D30 assigned by destination device D1: C13
D(30 + 15) = D45 C14|| 6450
As a result, when input I0 is on, the current value of counter C14 is inverted and moved to data register D45. C15
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BMOV (Block Move)

S1, S1+1, S1+2, ..., S1+N-1 — D1, D1+1, D1+2, ..., D1+N-1

’_1 |_ BMOV(W) s1 N-W D1 When input is on, N blocks of 16-bit word data starting with device assigned by S1 are
moved to N blocks of destinations, starting with device assigned by D1. N-W specifies
the quantity of blocks to move.

N blocks of 16-bit data N blocks of 16-bit data
S1 First 16-bit data D1 First 16-bit data
S1+1 Second 16-bit data Block Move Di+1 Second 16-bit data
S1+2 Third 16-bit data _> D1+2 Third 16-bit data
:N: :N:
S1+N-1 Nth 16-bit data D1+N-1 Nth 16-bit data
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X
Valid Devices
Device Function I Q M R T C D Constant Repeat
S1 (Source 1) First device address to move X X X X X X X — —
N-W (N words) Quantity of blocks to move X X X X X X X X —
D1 (Destination 1) First device address to move to — X & X X X X — —

For valid device address ranges, see "Device Addresses" on page 3-1.

A Internal relays MO through M1277 can be designated as D1. Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S1 or N-W, the timer/counter current value (TC or CC) is displayed. When T (timer) or C (counter) is used
as D1, the data is written in as a preset value (TP or CP) which can be 0 through 65535.

Make sure that the last source data determined by S1+N-1 and the last destination data determined by D1+N-1 are within the valid device range.
If the derived source or destination device exceeds the valid device range, a user program execution error will result, turning on special internal
relay M8004 and the ERR LED on the SmartAXIS. For user program execution errors, see "User Program Execution Errors" on page 4-13.

Valid Data Types

W (word) X When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source,
I (integer) — N-W, or destination, 16 points (word data) are used.

D (double word) — When a word device such as T (timer), C (counter), or D (data register) is assigned as the source, N-W, or

L (long) - destination, 1 point (word data) is used.

F (float) —

Special Internal Relay M8024: BMOV/WSFT Executing Flag

While the BMOV or WSFT is executed, M8024 turns on. When completed, M8024 turns off. If the CPU is powered down while
executing BMOV or WSFT, M8024 remains on when the CPU is powered up again.

Example: BMOV

— sotu | BMov(w) st N-W D1 D10 || 2005 | — > D20 2005 |
10 D10 5 D20 D11 D21 12
D10 through D14 — D20 through D24 D12 D22 25
When input I0 is turned on, data of 5 data registers, starting with D10 assigned by source device  p13 D23

S1, is moved to 5 data registers starting with D20 assigned by destination device D1.

D14 D24
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IBMV (Indirect Bit Move)

S1+4+S2—-D1+D2
’_{ I_ IBMV S1(R) S2 D1(R) D2 REP When input is on, the values contained in devices assigned by S1
kokskkok kkokkok kkskkok kokskkok k% .
and S2 are added together to determine the source of data. The 1-
bit data is then moved to the destination, which is determined by
the sum of values contained in devices assigned by D1 and D2.
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X
Valid Devices
Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Base address to move from X X X X — — X Oor1l 1-99
S2 (Source 2) Offset for S1 X X X X X X X 0-65535 —
D1 (Destination 1) Base address to move to — X & X - — X — 1-99
D2 (Destination 2) Offset for D1 X X X X X X X 0-65535 —

For valid device address ranges, see "Device Addresses" on page 3-1.
A Internal relays MO through M1277 can be designated as D1. Special internal relays cannot be designated as D1.
When T (timer) or C (counter) is used as S2 or D2, the timer/counter current value (TC or CC) is displayed.

Make sure that the last source data determined by S14+S2 and the last destination data determined by D1+D2 are within the valid device range. If
the derived source or destination device exceeds the valid device range, a user program execution error will result, turning on special internal relay
M8004 and ERR LED on the SmartAXIS. For user program execution errors, see "User Program Execution Errors" on page 4-13.

Source device S2 or destination device D2 does not have to be assigned. If S2 or D2 is not assigned, the source or destination device is determined
by S1 or D1 without offset.

Examples: IBMV

M10 D10 Qo Cc5

'_1  sotu | BMV S1- s2 D1 - D2 REP
10

“ M10 + D10 — QO + C5

Source device S1 and destination device D1 determine the type of device. Source device S2 and destination device D2 are the offset values to
determine the source and destination devices.

If the value of data register D10 assigned by source device S2 is 5, the M27 M20 M17  MI5 M10
source data is determined by adding the offset value to internal relay M10 | | | | ” | | | || | .:H | | | |
assigned by source device S1. NIVIVIVIY,

5th from M10

If the current value of counter C5 assigned by destination device D2 is 12, Q17 Q14 Q10 Q7 Qo
the destination is determined by adding the offset value to output Q0 | | | .l | | | | | | | | | | | | | |
assigned by destination device D1. | A VAVAVASAVAVAVANAVAVAY,

12th from QO
As a result, when input I0 is on, the ON/OFF status of internal relay M15 is moved to output Q14.
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'_1 — sotu | BMV S1- s2 D1 - D2  REP
10

“ D10+5— D20 + 12

D10 5 D20 12
Since source device S1 is a data register and the value of source device Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
S2 is 5, the source data is bit 5 of data register D10 assigned by source D10 | | | | || | | | ” | .:H | | | |
device S1.
Bit 5

Since destination device D1 is a data register and the value of source
device D2 is 12, the destination is bit 12 of data register D20 assigned by

destination device D1.
Bit1514 13 12 11 10 9 8 7 6 5 4 3 2 1 0

As a result, when input 10 is on, the ON/OFF status of data register D10 D20 | | | .l | | | H | | | || | | | |
bit 5 is moved to data register D20 bit 12.

Bit 12
Repeat Operation in the Indirect Bit Move Instructions
Repeat Bit Devices (Source and Destination)

If a repeat operation is set for bit devices such as input, output, internal relay, or shift register, as many bit devices as the repeat
cycles are moved.

M10 5 Qo 9 3

M10+5— Q0+ 9
’_1 —{ soru | 1BMV S1R s2 D1R D2 REP Repeat = 3

Since source device S1 is internal relay M10 and the value of source

M27 MZO M17

device S2 is 5, the source data is 3 internal relays starting with M15. | | | | | |-:| Dj:l:l

Since destination device D1 is output Q0 and the value of destination |VANVAVAVAY)

device D2 is 9, the destination is 3 outputs starting with Q11. 5th from M10

As a result, when input I1 is on, the ON/OFF statuses of internal relays

M15 through M17 are moved to outputs Q11 through Q13. Q17 Q14 Q13 Qi1 Qo0
| VA \J U U \AVAVAY)
9th from Q0

Repeat Word Devices (Source and Destination)
If a repeat operation is for word devices such as data register, as many bit devices as the repeat cycles in the designated data
register are moved.

D10+5— D20 + 12
|_ SOTU IBMV S1R S2 D1R D2 REP Repeat = 3
D10 5 D20 12 3
Since source device S1 is data register D10 and the value of source Bit15 14 13 12 11 10 9 8 7 6 5 4
device S2 is 5, the source data is 3 bits starting with bit 5 of data register D10 | | | | | |-:| I:‘:I:I:‘

D10.
Bit 5

Since destination device D1 is data register D20 and the value of
destination device D2 is 12, the destination is 3 bits starting with bit 12 of

data register D20.
Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

As a result, when input 12 is on, the ON/OFF statuses of data register D10 D20
bits 5 through 7 are moved to data register D20 bits 12 through 14. |:-| | | | ” | | | || | | | |

Bit 12
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IBMVN (Indirect Bit Move Not)

S1 + S2 NOT — D1 + D2
’_1 |_ IBMVN S1(R) S2 D1(R) D2 REP When input is on, the values contained in devices assigned by S1
kkokkok kkskkok kokskokok kkokkok L3 3
and S2 are together added to determine the data source. The 1-bit
data is then inverted and moved to the destination, which is
determined by the sum of values contained in devices assigned by
D1 and D2.
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X
Valid Devices
Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Base address to move from X X X X — — X Oor1l 1-99
S2 (Source 2) Offset for S1 X X X X X X X 0-65535 —
D1 (Destination 1) Base address to move to — X & X - — X — 1-99
D2 (Destination 2) Offset for D1 X X X X X X X 0-65535 —

For valid device address ranges, see "Device Addresses" on page 3-1.
& Internal relays MO through M1277 can be designated as D1. Special internal relays cannot be designated as D1.
When T (timer) or C (counter) is used as S2 or D2, the timer/counter current (TC or CC) value is displayed.

Make sure that the last source data determined by S14+S2 and the last destination data determined by D1+D2 are within the valid device range. If
the derived source or destination device exceeds the valid device range, a user program execution error will result, turning on special internal relay
M8004 and ERR LED on the SmartAXIS. For user program execution errors, see "User Program Execution Errors" on page 4-13.

Source device S2 or destination device D2 does not have to be used. If S2 or D2 are not used, the source or destination device is determined by S1
or D1 without offset.

Examples: IBMVN

M20 + D10 NOT — QO + C5

M20 D10 QO C5

|_¢ | sotu | BMWN S1- s2 D1 - D2  REP
10

Source device S1 and destination device D1 determine the type of device. Source device S2 and destination device D2 are the offset values used to
determine the source and destination devices.

If the value of data register D10 assigned by source device S2 is 8, the source M37 M30 M27 M20
data is determined by adding the offset value to internal relay M20 assigned T T T .| HEREEEE
by source device S1. Y AYVAVAVIVAVLAVAVAY,

NOT  gth from M20

If the current value of counter C5 assigned by destination device D2 is 10, the
destination is determined by adding the offset value to output QO assigned by Q17 Q12 Q10 Q7 Qo0

destination device D1 EEEEE EEEEEREEEE
VAV WA VAVAVAWAVAVAY,
10th from QO

As a result, when input I0 is on, the ON/OFF status of internal relay M30 is inverted and moved to output Q12.
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NSET (N Data Set)

S1,S2,S3,...,5n - D1, D2, D3, ..., Dn

Xy Q1 0 Q) eeeas
|_{ | NSET(*) sl 52 Sn D1 When input is on, N blocks of 16- or 32-bit data in devices assigned by S1, S2,
kokokkk okokkk kokkkk kokkkok
S3, ..., Sn are moved to N blocks of destinations, starting with device
assigned by D1.
N blocks of 16-/32-bit data N blocks of 16-/32-bit data
S1 First 16-/32-bit data D1 First 16-/32-bit data
S2 Second 16-/32-bit data N Data Set D1+1 or D1+2 Second 16-/32-bit data
S3 Third 16-/32-bit data _> D1+2 or D1+4 Third 16-/32-bit data
:N: :N:
Sn Nth 16-/32-bit data D1+N-1 or D1+2N-2 Nth 16-/32-bit data
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X
Valid Devices
Device Function I Q M R T C D Constant Repeat
S1 (Source 1) First device address to move X X X X X X X X —
D1 (Destination 1) First device address to move to X & X X X X — —

For valid device address ranges, see "Device Addresses" on page 3-1.

4 Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S1, the timer/counter current value (TC or CC) is displayed. When T (timer) or C (counter) is used as D1,
the data is written in as a preset value (TP or CP).

When F (float) data is selected, only data register and constant can be designated as S1, and only data register can be designated as D1.

When F (float) data is selected and S1 does not comply with the normal floating-point format, a user program execution error will result, turning on
special internal relay M8004 and ERR LED on the SmartAXIS.

Make sure that the last destination data determined by D1+N-1 (word or integer data) or D1+2N-2 (double-word, long, or float data) is within the
valid device range. If the derived destination device exceeds the valid device range, a user program execution error will result, turning on special
internal relay M8004 and ERROR LED on the SmartAXIS. For user program execution errors, see "User Program Execution Errors" on page 4-13.

Valid Data Types

W (word)

I (integer)

D (double word)

L (long)

F (float)

X[ X| X| X[ X

Example: NSET(F)

When a

bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source

or destination, 16 points (word or integer data) or 32 points (double-word or long data) are used.

When a
1 point

word device such as T (timer), C (counter), or D (data register) is assigned as the source or destination,
(word or integer data) or 2 points (double-word, long, or float data) are used.

| soru | NseTm st 52 s3 s4 S5 D1 051 —» D20-D21|[ 0.51
10 051 234 78 333 100 D20 . N
Five constants 0.51, 2.34, 7.89, 3.33, and 10.0 — D20 through D29 7.89 ——> D24'D25| 7.89 |

When input I0 is turned on, 5 constants assigned by source devices S1 through S5 are moved to 10
data registers starting with D20 assigned by destination device D1. 10.0 —— D28'D29| 10.0

IDEC

333 ——> D26'D27| 3.33 |
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NRS (N Data Repeat Set)

S1 - D1,D2,D3, ..., Dn-1

I_ NRS(*) N-w 51 b1 When input is on, 16- or 32-bit data assigned by S1 is set to N blocks of destinations,
starting with device assigned by D1.

N blocks of 16-/32-bit data

D1 First 16-/32-bit data
Source data for repeat set
N Data Repeat Set D1+1 or D1+2 Second 16-/32-bit data
S1 16-/32-bit data » D1+2 or D1+4 Third 16-/32-bit data
:N:
D1+N-1 or D1+2N-2 Nth 16-/32-bit data
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X
Valid Devices
Device Function I Q M R T C D Constant Repeat
N-W (N blocks) Quantity of blocks to move X X X X X X X X —
S1 (Source 1) First device address to move X X X X X X X X —
D1 (Destination 1) First device address to move to — X & X X X X — —

For valid device address ranges, see "Device Addresses" on page 3-1.
For the N-W, 1 word (16 bits) is always used without regard to the data type.
A& Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as N-W or S1, the timer/counter current value (TC or CC) is displayed. When T (timer) or C (counter) is used
as D1, the data is written in as a preset value (TP or CP).

When F (float) data is selected, only data register and constant can be designated as S1, and only data register can be designated as D1.

When F (float) data is selected and S1 does not comply with the normal floating-point format, a user program execution error will result, turning on
special internal relay M8004 and ERR LED on the SmartAXIS.

Make sure that the last destination data determined by D1+N-1 (word or integer data) or D1+2N-2 (double-word, long, or float data) is within the
valid device range. If the derived destination device exceeds the valid device range, a user program execution error will result, turning on special
internal relay M8004 and ERROR LED on the SmartAXIS. For user program execution errors, see "User Program Execution Errors" on page 4-13.

Valid Data Types

W (word) X When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source
I (integer) X or destination, 16 points (word or integer data) or 32 points (double-word or long data) are used.

D (double word) X When a word device such as T (timer), C (counter), or D (data register) is assigned as the source or destination,
L (long) X 1 point (word or integer data) or 2 points (double-word, long, or float data) are used.

F (float) X

Example: NRS(F)

i—{  soru H{WwsH Nw o st bt p25:D26 [ 123.4 | ——= D30'D31 [ 1234
10 ———

5 D25 D30 —> D32'D33|| 1234
D25:D26 — D30 through D39 —> D34'D35| 1234
When input 10 is turned on, data of data registers D25°D26 assigned by source device S1 is moved to 10 —> D36'D37| 123.4
data registers starting with D30 assigned by destination device D1. L » D3gD39| 123.4
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XCHG (Exchange)

Word data: D1 < D2
| XCHG(*) D1 D2 Double-word data: D1'D1+1 —» D2, D2+1
kkkkk kkkokok
When input is on, the 16- or 32-bit data in devices assigned by D1 and D2 are exchanged with
each other.
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X
Valid Devices
Device Function I Q M R T C D Constant Repeat
D1 (Destination 1) First device address to exchange — X & X — — X — —
D2 (Destination 2) First device address to exchange — X & X — — X — —

For valid device address ranges, see "Device Addresses" on page 3-1.

4 Internal relays MO through M1277 can be designated as D1 or D2. Special internal relays cannot be designated as D1 or D2.

Valid Data Types

W (word) X When a bit device such as Q (output), M (internal relay), or R (shift register) is assigned as the destination, 16
I (integer) — points (word data) or 32 points (double-word data) are used.

D (double word) X When a word device such as D (data register) is assigned as the destination, 1 point (word data) or 2 points

L (long) — (double-word data) are used.

F (float) —

Examples: XCHG
« Data Type: Word

— sotu | XCHG(W) D1 D2 Before Exchange After Exchange
10 D21 D24 D21 || 1000 D21 || 2000
D21 < D24 D22 D22
When input 10 is turned on, data of data registers D21 D23 | D23 |
and D24 assigned by devices D1 and D2 are exchanged D24| 2000 D24| 1000
with each other.
« Data Type: Double Word
Before Exchange After Exchange
F— sotu [ XcHed) - D1 b2 D31-D32|| 1234567890 D31'D32|| 9876543
I D31 D37
D33-D34 D33°'D34
D31'D32 «»> D37°D38 D35'D36 D35'D36
When input I1 is turned on, data of data registers D37-D38 9876543 D37'D38 1234567890
D31°D32 and D37-D38 assigned by devices D1 and D2

are exchanged with each other.
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TCCST (Timer/Counter Current Value Store)

S1 - D1
|_ TCCST(*) S1(R) D1(R) REP When input is on, 16- or 32-bit data assigned by S1 is displayed and stored to the
Bk kkkxx *x current value of device assigned by D1.
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat

S1 (Source 1) First device address to move X X X X X X X X 1-99

D1 (Destination 1) First device address to move to - - - — X X = — 1-99

For valid device address ranges, see "Device Addresses" on page 3-1.

When T (timer) or C (counter) is used as S1, the timer/counter current value (TC or CC) is displayed. T (timer) or C (counter) is used as D1, and the

data is written in as a current value (TP or CP).

Since the TCCST instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Valid Data Types

W (word) X
I (integer) —
D (double word) X
L (long) —
F (float) —

Example: TCCST

When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source,
16 points (word data) or 32 points (double-word data) are used. When repeat is assigned for a bit device, the
quantity of device bits increases in 16- or 32-point increments.

When a word device such as T (timer), C (counter), or D (data register) is assigned as the source or destination,
1 point (word data) or 2 points (double-word data) are used. When repeat is assigned for a word device, the
quantity of device words increases in 1- or 2-point increments.

When input 12 is turned on, 99998 is written to the current value of counter C23.

Ladder Diagram

_| I CNTD C23 HH
10 100000

H |
I1

1 LC=(D) O_
C23 99999 Qo0

SOTU |— TCCST(D) S1- D1 - REP
_|12|_ 99998 C23

6-16

Timing Chart

ON
Reset Input 10

3

OFF

oN 99998 99999 99998 99999

Pulse Input I1 OFF

100000

ON

Counter C23 OFF

ON
OFF |_|

Input 12

Output Q0 ot | | |
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7: DATA COMPARISON INSTRUCTIONS

Introduction

Data can be compared using data comparison instructions, such as equal to, unequal to, less than, greater than, less than or equal
to, and greater than or equal to. When the comparison result is true, an output or internal relay is turned on. The repeat operation
can also be used to compare more than one set of data.

When the repeat operation is enabled, repeated comparison results of CMP instructions can be selected from AND or OR operation,
and the result is outputted to an output or internal relay.

Three values can also be compared using the ICMP>= instruction.
Load comparison instructions load comparison results so that the following instructions can be initiated.

Since the data comparison instructions are executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction
should be used.

CMP= (Compare Equal To)

Data type W or I: S1=S2 > D1lon

AND/OR SRk Rk koo o When input is on, 16- or 32-bit data assigned by source devices S1 and S2 are
compared. When S1 data is equal to S2 data, destination device D1 is turned

on. When the condition is not met, D1 is turned off.

CMP<> (Compare Unequal To)

Data type W or I: S1#S2 — D1 on
| CMP<>(*) S1(R) S2(R) D1(R) REP Data type D, L, or F: S1:S1+1 # S2'S2+1 — D1 on
AND/OR SRREK KRR KKK . When input is on, 16- or 32-bit data assigned by source devices S1 and S2 are
compared. When S1 data is not equal to S2 data, destination device D1 is

turned on. When the condition is not met, D1 is turned off.

CMP< (Compare Less Than)

Data type W or I: S1<S2 —»D1lon
| CMP<(*) S1(R) S2(R) D1(R) REP Data type D, L, or F: S1:S1+1 < S2'S2+1 — D1 on
ANDJOR  skksx  sobkokk bk ok When input is on, 16- or 32-bit data assigned by source devices S1 and S2 are
compared. When S1 data is less than S2 data, destination device D1 is turned

on. When the condition is not met, D1 is turned off.

CMP> (Compare Greater Than)

Data type W or I: S1>S2 - Dlon
| CMP>(*) S1(R) S2(R) D1(R) REP Data type D, L, or F: S1:S1+1 > S2°S2+1 — D1 on
AND/OR SRREK KRR KKK . When input is on, 16- or 32-bit data assigned by source devices S1 and S2 are
compared. When S1 data is greater than S2 data, destination device D1 is

turned on. When the condition is not met, D1 is turned off.
CMP< = (Compare Less Than or Equal To)

Data type W or I: S1<S2 - D1lon

| CMP<=(*) SI(R) S2(R) D1(R) REP Data type D, L, or F: S1-S1+1 < S2°S2+1 — D1 on
ANDJOR  skksk  sobsokk bk ok When input is on, 16- or 32-bit data assigned by source devices S1 and S2 are
compared. When S1 data is less than or equal to S2 data, destination device

D1 is turned on. When the condition is not met, D1 is turned off.

CMP>= (Compare Greater Than or Equal To)

Data type W or I: S1>S2 - Dlon
| CMP>=(*) S1(R) S2(R) D1(R) REP Data type D, L, or F: S1'S1+1 >S2'S2+1 — D1 on
AND/OR SRRk KRERE KRR . When input is on, 16- or 32-bit data assigned by source devices S1 and S2 are
compared. When S1 data is greater than or equal to S2 data, destination

device D1 is turned on. When the condition is not met, D1 is turned off.
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Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices
Device Function I Q M R T C D Constant Repeat
Repeat Result Logical AND or OR operation - = = = = = = — —
S1 (Source 1) Data to compare X X X X X X X X 1-99
S2 (Source 2) Data to compare X X X X X X X X 1-99
D1 (Destination 1) Comparison output — X & - - = = — 1-99

For valid device address ranges, see "Device Addresses" on page 3-1.

When only S1 and/or S2 is repeated, the logical operation type can be selected from AND or OR.

A Internal relays MO through M1277 can be designated as D1. Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S1 or S2, the timer/counter current value (TC or CC) is displayed.

When F (float) data is selected, only data register and constant can be designated as S1 and S2.

When F (float) data is selected and S1 or S2 does not comply with the normal floating-point format, a user program execution error will result,
turning on special internal relay M8004 and ERR LED on the SmartAXIS. For user program execution errors, see "User Program Execution Errors" on

page 4-13.
Valid Data

Types

W (word)

I (integer)

D (double word)

L (long)

F (float)

X X[ X| X[ X

When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source,
16 points (word or integer data) or 32 points (double-word or long data) are used. When repeat is assigned for a
bit device, the quantity of device bits increases in 16- or 32-point increments.

When a word device such as T (timer), C (counter), or D (data register) is assigned as the source, 1 point (word
or integer data) or 2 points (double-word, long, or float data) are used. When repeat is assigned for a word
device, the quantity of device words increases in 1- or 2-point increments.

When an output or internal relay is assigned as the destination, only 1 point is used regardless of the selected
data type. When repeat is assigned for the destination, outputs or internal relays as many as the repeat cycles
are used.

Special Internal Relays M8150, M8151, and M8152 in CMP=

Three special internal relays are available to indicate the comparison result of the CMP= instruction. Depending on the result, one
of the three special internal relays turns on.

When S1 > S2, M8150 turns on.

When S1 = 52, M8151 turns on. S2 Value M8150 | Mg1s1 | Ms152 | (D
When S1 < S2, M8152 turns on.
(1)S1>8S2 ON OFF OFF OFF
s1 (2)S1 =52 OFF ON OFF ON
(3)S1<8S2 OFF OFF ON OFF
Small A Large
< > > When repeat is designated, the comparison result of the last repeat cycle
s2 1) (2) 3) turns on one of the three special internal relays.

When more than one CMP = or ICMP>= instruction is used, M8150, M8151, or M8152 indicates the result of the instruction that
was executed last.
Examples: CMP>=

The following examples are described using the CMP> instruction. Data comparison operation for all other data comparison
instructions is the same for the CMP= instruction.

« Data Type: Word

D1

e
10

CMP>=(W)

S1- S2 - D1—- REP

D10

D10 <> D20

D20 Qo —> QO turned on

72

D10 <> D20

— QO turned off

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382 IDEC



7: DATA COMPARISON INSTRUCTIONS

« Data Type: Integer

’_¢ —| cMP>=(1)
1

— cMP>=(D)
2

« Data Type: Long

—{ emp>=(1)
13

« Data Type: Float

—| cMP>=(F)
14

D1
S1- S2 - D1- REP
D30 D40 Q1 “ D30 <> D40 —> Q1 turned on
D30 <~—> D40 —— Q1 tumed off
« Data Type: Double Word
S1- S2 - D1- REP
D50 D60 Q2
S1 S2 D1
D50°D51 23456789 <—> D60'D61 12345678 —> Q2 turned on
D50-D51 23456789 <—> D60'D61 34567890 —> Q2 turned off
S1- S2 - D1-  REP
D70 D80 Q3
S1 S2 D1
D70-D71 12345678 ~—> D80'D81 —12345678 —> Q3 turned on
D70'D71 —12345678 <—> D80'D81 34567890 —> Q3 turned off
S1- S2 - D1- REP
D90 D95 Q4
S1 S2 D1
D90-D91 <—>  D95'DY6 12.345 — Q4 turned on
SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382 7-3
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Repeat Operation in the Data Comparison Instructions

The following examples use the CMP=> instruction of word and double word data. Repeat operation for all other data comparison
instructions and other data types is the same as the following examples.

When the repeat operation is enabled, repeated comparison results of CMP instructions can be selected from AND or OR operation,
and the result is output to an output or internal relay.

Repeat One Source Device

When only S1 (source) is designated to repeat, source devices (as many as the repeat cycles, starting with the device designated
by S1) are compared with the device designated by S2. The comparison results are ANDed or ORed and set to the destination
device designated by D1.

« Data Type: Word (Repeat Logical Operation AND)

S1 (Repeat = 3 S2 (Repeat = 0 D1 (Repeat = 0
|— CMP>=(W) S1R S2 - D1 - REP (Rep ) (Rep ) (Rep )
10 AND D10 15 M10 3 D10 10 < > 15
D11 15 > 15 AND M10
D12 20 15
« Data Type: Word (Repeat Logical Operation OR)
S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 0)
|_ CMP>=(W) S1R S2 - D1 - REP
10

OR D10 15 M10 3 DO || 10 |-—= > 15
Di1 || 15 ||<—— 15 M10
D12 20 |- >

« Data Type: Double Word (Repeat Logical Operation AND)

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 0)
|_ CMP>=(D) S1R S2 - D1 - REP
10 AND D20 D30 M50 3 D20-D21 ~<—> D30'D31
D22'D23 <—> D30°D31 AND M50

D24:D25 <—> D30'D31

Repeat Two Source Devices

When S1 (source) and S2 (source) are designated to repeat, source devices (as many as the repeat cycles, starting with the
devices designated by S1 and S2) are compared with each other. The comparison results are ANDed or ORed and set to the
destination device designated by D1.

« Data Type: Word (Repeat Logical Operation AND)

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 0)
|_ CMP>=(W) S1R S2 R D1 - REP
10 AND D10 D20 M10 3 D10 10 <> D20 0
D11 20 <> D21 20 AND M10

D12 30 ~<~—> D22 100

« Data Type: Word (Repeat Logical Operation OR)

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 0)
— CMP>=(W) S1R S2 R D1 - REP
10 OR D10 D20 M10 3 D10 10 ~—> D20 0
D11 || 20 | <— D21 |[ 20 M10
D12 30 > D22 100
« Data Type: Double Word (Repeat Logical Operation AND)
S1 (Repeat = 3 S2 (Repeat = 3 D1 (Repeat = 0
— cMP>=(D) S1R S2 R D1 - REP (Rep ) (Rep ) (Rep )
10 AND D20 D30 M50 3 D20'-D21 <—> D30'D31
D22'D23 <—> D32'D33 AND M50

D24':D25 <—> D34'D35
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Repeat Source and Destination Devices
When S1, S2 (source), and D1 (destination) are designated to repeat, source devices (as many as the repeat cycles, starting with
the devices designated by S1 and S2) are compared with each other. The comparison results are set to destination devices (as

many as the repeat cycles, starting with the device designated by D1).

« Data Type: Word

|— CMP>=(W) S1R
’_(IO D10

i

S2R D1R REP

D20 M10 3
« Data Type: Double Word

S2 R D1R REP

D30 M50 3

|— CMP>=(D) S1R
’_{IO D20

Comparison Output Status

S1 (Repeat = 3)

pio 10 |
D11 20
D12 30

S1 (Repeat = 3)
D20-D21

D22'D23 =<-—>

D24:D25

S2 (Repeat = 3)

<—> D20

> D22

0

20
100

e E—

R

S2 (Repeat = 3)

D1 (Repeat = 3)
M10 turned on
M11 turned on
M12 turned off

D1 (Repeat = 3)

D30':D31 ——— > M50
D32'D33 ——— > M5l

D34':D35 —— > M52

The comparison output is usually maintained while the input to the data comparison instruction is off. If the comparison output is
on, the on status is maintained when the input is turned off as demonstrated by this program.

|— CMP>=(W) S1-
’_{IO D10

S2 -
C1

D1-
Qo

REP

i

This program turns the output off when the input is off.

CMP>=(W) S1 -
10 D10

S2 -
C1

D1 -
MO

REP

IDEC

Qo

Input I0

Comparison

Comparison

Output Q0  OFF

Input I0

Comparison

Output QO

1

D10>Cl1
Result D10 <cC1

B
[ ]

1

]

D10>C1
Result D10<cCt

=
[ 1
[]

[ ]
]

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382
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7: DATA COMPARISON INSTRUCTIONS

ICMP>= (Interval Compare Greater Than or Equal To)

S3

kkkkk

D1
Kokokokok

— cMp>=(*) st S2
kokskkok kkokskok

Data type W or I:
Data type D, L, F:

S1>S2 >S3 — D1 on
S1'S1+1 >S2'S2+1 >S3'S3+1 — D1 on

When input is on, the 16- or 32-bit data assigned by S1, S2, and S3 are
compared. When the condition is met, destination device D1 is turned on.

When the condition is not met, D1 is turned off.

Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X

Valid Devices
Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Data to compare X X X X X X X X —
S2 (Source 2) Data to compare X X X X X X X X —
S3 (Source 3) Data to compare X X X X X X X X —
D1 (Destination 1) Comparison output — X & - - - - — —

For the valid device address range, see "Device Addresses" on page 3-1.

& Internal relays MO through M1277 can be designated as D1. Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S1, S2, or S3, the timer/counter current value (TC or CC) is displayed.

When F (float) data is selected, only data register and constant can be designated as S1, S2, and S3.

When F (float) data is selected and S1, S2, or S3 does not comply with the normal floating-point format, a user program execution error will result,

turning on special internal relay M8004 and ERR LED on the SmartAXIS.

When the data of S1 is smaller than that of S3 (S1 < S3), a user program execution error will result, turning on special internal relay M8004 and ERR
LED on the SmartAXIS. For user program execution errors, see "User Program Execution Errors" on page 4-13.

W (word)

I (integer)

D (double word)
L (long)

F (float)

X[ X| X| X[ X

Special Internal Relays M8150, M8151, and M8152 in ICMP>=

Three special internal relays are available to indicate the comparison result of the ICMP>= instruction. Depending on the result,

one of the three special internal relays turns on. S1 must always be greater than or equal to S3 (S1 > S3).

The destination uses only one output or internal relay regardless of the selected data type.

When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source,
16 points (word or integer data) or 32 points (double-word or long data) are used.

When a word device such as T (timer), C (counter), or D (data register) is assigned as the source, 1 point (word
or integer data) or 2 points (double-word, long, or float data) are used.

When S2 > S1, M8150 turns on. D1
When S2 < S3, M8151 turns on. $2 value M8150 | M8151 | MB152 | g tus

When S1 > S2 > S3, M8152 turns on. (1)S2 < S3 OFF ON OFF OFF

(2)S2=53 OFF OFF OFF ON

M8is1 53 Msis2 ST M8150 (3)S3<S52<S1 | OFF OFF ON ON

Small A A Large (4)S2 =51 OFF OFF OFF ON

~ gn N > (5)S2 > S1 ON OFF OFF OFF

S2 1) (2) (3 4 (%)

When more than one ICMP>= or CMP= instruction is used, M8150, M8151, or M8152 indicates the result of the instruction that

was executed last.
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7: DATA COMPARISON INSTRUCTIONS

Example: ICMP>=

D10 > D11 > D12 — Q1 goes on
’_( - sotu | IEMP>=(W) S1 S2 S3 D1
10

D10 D11 D12 Q1

When input 10 is turned on, data of data registers D10, D11, and D12 assigned by source devices S1, S2, and S3 are compared. When the condition
is met, internal relay Q1 assigned by destination device D1 is turned on. When the condition is not met, Q1 is turned off.

S3 D1 M8150 M8151 M8152 M8004
D10 = D12 —> Q1 goeson OFF OFF OFF OFF
D10 < D12 - —> Q1 goes off ON ON OFF ON
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7: DATA COMPARISON INSTRUCTIONS

LC= (Load Compare Equal To)

LC=(*)

ok skok

kokokskok

k]

Data type W or I: S1 =52
Data type D, L, or F: S1-S1+1 = S2'S2+1
This instruction constantly compares 16- or 32- bit data assigned by S1 and S2. When S1 data is equal to

S2 data, the output to the following instructions is turned on. When the condition is not met, the output
is turned off.

LC<> (Load Compare Unequal To)

LC<>(*)

kokokskok

kskokkk

k]

Data type W or I: S1 #S2
Data type D, L, or F: S1°S1+1 # S2°S2+1
This instruction constantly compares 16- or 32- bit data assigned by S1 and S2. When S1 data is not

equal to S2 data, the output to the following instructions is turned on. When the condition is not met, the
output is turned off.

LC< (Load Compare Less Than)

LC<(*)

kokokskok

kskokkk

L]

Data type W or I: S1<S2
Data type D, L, or F: S1'S1+1 < S2'S2+1
This instruction constantly compares 16- or 32- bit data assigned by S1 and S2. When S1 data is less than

S2 data, the output to the following instructions is turned on. When the condition is not met, the output
is turned off.

LC> (Load Compare Greater Than)

LC>(*)

kokokskok

kskokkk

k]

Data type W or I: S1>S2
Data type D, L, or F: S1'S1+1 > S2:S2+1
This instruction constantly compares 16- or 32- bit data assigned by S1 and S2. When S1 data is greater

than S2 data, the output to the following instructions is turned on. When the condition is not met, the
output is turned off.

LC<= (Load Compare Less Than or Equal To)

LC<=(*)

kokokskok

kskokkk

R

Data type W or I: S1< 82
Data type D, L, or F: S1°S1+1< S2°S2+1
This instruction constantly compares 16- or 32- bit data assigned by S1 and S2. When S1 data is less than

or equal to S2 data, the output to the following instructions is turned on. When the condition is not met,
the output is turned off.

LC>= (Load Compare Greater Than or Equal To)

Data type W or I: S1>S2

LC>=(%) Data type D, L, or F: S1'S1+1 > S52°S2+1
. N This instruction constantly compares 16- or 32- bit data assigned by S1 and S2. When S1 data is greater
than or equal to S2 data, the output to the following instructions is turned on. When the condition is not
met, the output is turned off.
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X
Valid Devices
Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Data to compare X X X X X X X X —
S2 (Source 2) Data to compare X X X X X X X X —

For valid device address ranges, see "Device Addresses" on page 3-1.

When T (timer) or C (counter) is used, the timer/counter current value (TC or CC) is displayed.

When F (float) data is selected, only data register and constant can be designated.

When F (float) data is selected and S1 or S2 does not comply with the normal floating-point format, a user program execution error will result,
turning on special internal relay M8004 and ERR LED on the SmartAXIS. The output to the following instructions is turned off. For user program
execution errors, see "User Program Execution Errors" on page 4-13.

7-8
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Valid Data Types

When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned, 16 points

When a word device such as T (timer), C (counter), or D (data register) is assigned, 1 point (word or integer

Output QO is on when counter C2 current value is
99997.

Output Q1 is turned on when counter C2 current
value reaches 99996 and remains on until counter
C2 is reset.

W (word) X
I (integer) X (word or integer data) or 32 points (double-word or long data) are used.
D (double word) X
L (long) X data) or 2 points (double-word, long, or float data) are used.
F (float) X
Examples: LC
Ladder Diagram 1 Program List
Reset
— —{ CNTD  C2 H Instruction Data
10 100000 LOD 10
Pulse
LOD Il
_|11| CNTD c2
100000
| Lc=(D) —O— LC=(D) c2
c2 99997 Qo0 99997
=) ouT Qo
- >=
c2 99996 a1 LC>=(D) Cc2
99996
ouT Q1
Timing Chart
ON
Reset Input I0 OFF n
99995 99996 99997 99998 99999 100000
ON
Pulse Input I1 OFF n " " n n n e
ON I—l
Qo
Output QO Oc'):'\; | |
ON
Output Q1 OFF |

Ladder Diagram 2

SOTuU —{ ADD(I) S1- S2 - D1 - REP H
_|12|_ D10 1 D10
H LC<=(I) (O
pI0 -2 J Q2
H LC<=(I)
3 D10
| Le<=(1) | Lc<=(1) O—
-3 D10 D10 5 Q3
Timing Chart
wou @ Q0 Q0N 00 N0 000NT
D10 Value |_7|_6|_5|_4|_3|_2|_1|0|1|2 3|4I5|6I
Output Q2 oc;v: | |
Output Q3 OF’: l |

IDEC

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382

Program List

Instruction Data
LOD 12
SOTU
ADD(I) D10
1
D10
LC<=(D) D10
-2
LC<=(I) 3
D10
ORLOD
ouT Q2
LC<=(I) -3
D10
LC<=(I) D10
5
ANDLOD
ouT Q3

Output Q2 is on when data register D10 is less than
or equal to —2 and greater than or equal to 3.

Output Q3 is on while data register D10 is between —
3 and 5.
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8: BINARY ARITHMETIC INSTRUCTIONS

Introduction

The binary arithmetic instructions make it possible for the user to program computations using addition, subtraction,
multiplication, and division. For addition and subtraction devices, internal relay M8003 is used to carry or to borrow.

The ROOQT instruction can be used to calculate the square root of the value stored in one or two data registers.

ADD (Addition)

ADD(*)

S1(R)
kkokkk

S2(R)

KKK KK

D1(R)
kokokkk

REP
*k

’—H—

SUB (Subtraction)

’—H—

SUB(*)

S1(R)

kokokkk

S2(R)

kskokkk

D1(R)

kokokkok

REP

kk

MUL (Multiplication)

’—H—

MUL(*)

S1(R)

kokokkk

S2(R)

kskokkk

D1(R)

kokkkok

REP

)k

DIV (Division)

DIV(*)

S1(R)
kkskkok

S2(R)
kokskokok

D1(R)
kkokskk

REP
Kk

IDEC

Data type W or I: S1+S2 - D1, CY
Data type D, L, or F: S1-S1+1 + S2:S2+1 — D1-D1+1, CY

When input is on, 16- or 32-bit data assigned by source devices S1 and S2 are
added together. The result is set to destination device D1 and internal relay
M8003 (carry or borrow).

Data type W or I: S1-S2 —» D1, BW
Data type D, L, or F: S1'S1+1 -S2'S2+1 — D1'D1+1, BW

When input is on, 16- or 32-bit data assigned by source device S2 is
subtracted from 16- or 32-bit data assigned by source device S1. The result is
set to destination device D1 and internal relay M8003 (carry or borrow).

Data type W or I: S1xS2 - D1'D1+1
Data type D, L, or F: S1:S1+1 x S2°S2+1 — D1'D1+1

When input is on, 16- or 32-bit data assigned by source device S1 is multiplied
by 16- or 32-bit data assigned by source device S2. The result is set to
destination device D1.

When the result exceeds the valid range for data types D or L, the ERR LED
and special internal relay M8004 (user program execution error) are turned on.

Data type W or I: S1 + S2 — D1 (quotient), D1+1 (remainder)

Data type D or L: S1-S1+41 + S2:S2+1 — D1'D1+1 (quotient),
D1+42'D1+3 (remainder)

Data type F: S1-S1+41 + S2:S2+1 —D1'D1+1 (quotient)

When input is on, 16- or 32-bit data assigned by source device S1 is divided
by 16- or 32-bit data assigned by source device S2. The quotient is set to 16-
or 32-bit destination device D1, and the remainder is set to the next 16- or 32-
bit data. Data type F does not generate a remainder.

When S2 is 0 (dividing by 0), the ERR LED and special internal relay M8004
(user program execution error) are turned on.

A user program execution error also occurs in the following division

operations.

Data type I: —32768 + (-1)
Data type L: —2147483648 + (-1)
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8: BINARY ARITHMETIC INSTRUCTIONS

Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X
Valid Devices
Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Data for calculation X X X X X X X X 1-99
S2 (Source 2) Data for calculation X X X X X X X X 1-99
D1 (Destination 1) Destination to store results — X & X X X X — 1-99

For valid device address ranges, see "Device Addresses" on page 3-1.

A& Internal relays MO through M1277 can be designated as D1. Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S1 or S2, the timer/counter current value (TC or CC) is displayed. When T (timer) or C (counter) is used as

D1, the data is written in as a preset value (TP or CP) which can be 0 through 65535.

When F (float) data is selected, only data register and constant can be designated as S1 and S2.

When F (float) data is selected and S1 or S2 does not comply with the normal floating-point format, a user program execution error will result,
turning on special internal relay M8004 and ERR LED on the SmartAXIS. For user program execution errors, see "User Program Execution Errors" on

page 4-13.

Since the binary arithmetic instructions are executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Valid Data Types

W (word) X When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source,
I (integer) X 16 points (word or integer data) or 32 points (double-word, long, or float data) are used. When repeat is

D (double word) X assigned for a bit device, the quantity of device bits increases in 16- or 32-point increments.

L (long) X When a word device such as T (timer), C (counter), or D (data register) is assigned as the source, 1 point (word
F (float) X or integer data) or 2 points (double-word, long, or float data) are used. When repeat is assigned for a word

device, the quantity of device words increases in 1- or 2-point increments.

Using Carry or Borrow Signals

When the D1 (destination) data exceeds the valid data range as a result of any binary arithmetic operation, a carry or borrow

occurs, and special internal relay M8003 is turned on.

Data Type Carry/borrow occurs when D1 exceeds the range between

W (word) 0 and 65,535

I (integer) —-32,768 and 32,767

D (double word) 0 and 4,294,967,295

L (long) —2,147,483,648 and 2,147,483,647

F (float) -3.402823x10% and —1.175495x1073®
1.175495x1078 and 3.402823x10%®
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Examples: ADD

« Data Type: Word

This example demonstrates the use of a carry signal from special internal relay M8003 to set an alarm signal.

_| |_ SOTU ADD(W) S1- S2 - D1 - REP H
10 D2 500 D2
I S
Acknowledge M8003 Qo0
Pushbutton
— | R
1 Qo
« Data Type: Integer
—] | ADD(I) S1- S2 - D1 - REP
0 DI0 D20 D30
« Data Type: Double Word
j— ADD(D) S1- S2- Di- REP
10 D10 D20 D30

D2 + 500 — D2

When a carry occurs, output QO is assigned as a warning indicator.

When the acknowledge pushbutton (input I1) is pressed, the warning
indicator is reset.

s ow[] — o[ 5]

D10°D11 1957400 + D20'D21 4112600 —> D30'D31 6070000

« Data Type: Long

— ADD(L)
10

S1-
D10

S2 -
D20

D1 -
D30

REP ~‘

D10'D11 216283 + D20'D21

« Data Type: Float

e
10

ADD(F) S1-

D10

S2 -
D20

D1 -
D30

REP

Example: SUB

D10-D11 1.414 + D20'D21

« Data Type: Word

—964355 —> D30'D31 —748072

—> D30'D31 4.554

The following example demonstrates the use of special internal relay M8003 to process a borrow.

10

|_

SOTU

IDEC

L,

M8003

SUB(W) S1- S2- Di- REP D12 - 7000 — D12
D12 7000 D12 Borrow is processed so that the number of times a borrow
occurs is subtracted from D13.
SUB(W) Si- S2- D1- REP
D13 1 D13 When a borrow occurs, D13 is decremented by one.
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Examples: MUL
« Data Type: Word

— MUL(W) S1- S2- Dl1- REP 500 600 ) 300000
r_411 DIO D20 D30 D10 | (o1Fan) | * P20 | (0258h) > D30D31 I (900493E0h)
4
When input I1 is on, data of D10 is multiplied by data of D20, and the result is set to D30 and D31. D30 (0004h)
37856
D31 | (93£0n)
« Data Type: Integer
— MUL(D) S1- S2- Dl1- REP -500 600 . -300000
- DIO D20 D30 D10 | reoch) | * P20 | (0258h) > D30D31 | (rrre6c20h)
65531
D30 | (FrFBN)
27680
D31 |l 6c20h)

+ Data Type: Double Word

|— MUL(D) S1- S2 - D1- REP
1 D10 D20 D30

D10'D11 100000 X D20'D21 5000 —> D30'D31 500000000

Note: In multiplication of double word data, the lower 32-bit data of the result is set to destination device D1-D1+1.

« Data Type: Long

—{ muL) Sl- S2- Dil- REP
I DI0 D20 D30

D10-D11 —100000 X D20-D21 —-5000 —> D30'D31 500000000

Note: In multiplication of long data, the lower 32-bit data of the result is set to destination device D1-D1+1.

« Data Type: Float

|— MUL(F) S1- S2 - D1- REP
1 D10 D20 D30

D10'D11 4.554 X D20'D21 1.414 —> D30'D31 6.439356

Note: Since the destination uses two word devices in the multiplication operation, data register D999 or D1999 cannot be used as destination
device D1. When using a bit device such as internal relay for destination, 32 internal relays are required; so internal relay M1241 or a larger number
cannot be used as destination device D1.
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8: BINARY ARITHMETIC INSTRUCTIONS

Examples: DIV
« Data Type: Word

|_¢ —{ prv(w) S1- S2- Di- REP D10 + D20 —= 030 |7 o3| 1 |
2

D10 D20 D30 Quotient Remainder

When input 12 is on, D10 data is divided by D20 data. The quotient is set to D30,
and the remainder is set to D31.

Note: Since the destination uses two word devices in the division operation of word data, data register D999 or D1999 cannot be used as
destination device D1. When using a bit device, such as internal relay for destination, 32 internal relays are required; so M1241 or a larger number
cannot be used as destination device D1.

« Data Type: Integer

—] v S1— S2— DI- REP D10 + D20 —= b3 | -7 | o3| 1 |

2 D10 D20 D30 Quotient Remainder

Note: Since the destination uses two word devices in the division operation of integer data, data register D999 or D1999 cannot be used as
destination device D1. When using a bit device, such as internal relay for destination, 32 internal relays are required; so M1241 or a larger number
cannot be used as destination device D1.

« Data Type: Double Word

|— DIV(D) S1- S2 - D1- REP
1 D10 D20 D30
D10°D11 100000 + D20'D21 70000 — D30'D31 D32:D33 30000

Quotient Remainder

Note: Since the destination uses four word devices in the division operation of double-word data, data registers D997 through D999 or D1997
through D1999 cannot be used as destination device D1. When using a bit device such as internal relay for destination, 64 internal relays are
required; so M1201 or a larger number cannot be used as destination device D1.

« Data Type: Long

—{ v S1- S2- Dil- REP
I DI0 D20 D30

D10-D11 100000 + D20-D21 70000 — D30-D31 D32:D33 30000

Quotient Remainder

Note: Since the destination uses four word devices in the division operation of long data, data registers D997 through D999 or D1997 through
D1999 cannot be used as destination device D1. When using a bit device, such as internal relay for destination, 64 internal relays are required; so
M1201 or a larger number cannot be used as destination device D1.

« Data Type: Float

—{ DIV(F) S1- S2- Di- REP
” DI0 D20 D30
D10-D11 4.43996 + D20D21 — D30-D31 1.414

Quotient

Note: Since the destination uses two word devices in the division operation of float data, data register D999 or D1999 cannot be used as
destination device D1.
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Repeat Operation in the ADD and SUB Instructions

Source devices S1 and S2 and destination device D1 can be assigned to repeat individually or in combination. When destination
device D1 is not set to repeat, the final result is set to destination device D1. When repeat is assigned, as many consecutive
devices as the repeat cycles, starting with the designated device, are used. Since the repeat operation works similarly on the ADD
(addition) and SUB (subtraction) instructions, the following examples are described using the ADD instruction.

Repeat One Source Device
« Data Type: Word and Integer

When only S1 (source) is assigned to repeat, the final result is set to destination device D1.

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 0)
— sotu | ADD(W) SLR S2 - D1 - REP
I D10 D20 D30 3 D10 10 D20 25 —> D30 || (35
D11 15 D20 25 —> D30 (40)
D12 20 + D20 25 —> D30 45

« Data Type: Double Word, Long, and Float

When only S1 (source) is assigned to repeat, the final result is set to destination device D1'-D1+1.

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 0)
|— SOTU — ADD(D) S1R S2 - D1 - REP
il D10 D20 D30 3 D10°D11 + D20°D21 I (D30°D31)
D12'D13 + D20-D21 — (D30°D31)
D14'D15 + D20-D21 — D30°D31

Repeat Destination Device Only
« Data Type: Word and Integer

When only D1 (destination) is assigned to repeat, the same result is set to 3 devices starting with D1.

S1 (Repeat = 0) S2 (Repeat = 0) D1 (Repeat = 3)
|_ SoTu — ADD(W) S1- S2 - D1 R REP
el D10 D20 D30 3 D10 10 D20 25 —> D30 35
D10 10 D20 25 —> D31 35
D10 10 D20 25 —> D32 35

« Data Type: Double Word, Long, and Float

When only D1 (destination) is assigned to repeat, the same result is set to 3 devices starting with D1-D1+1.

S1 (Repeat = 0) S2 (Repeat = 0) D1 (Repeat = 3)
|_ soTu — ADD(D) S1- S2 - D1 R REP
el D10 D20 D30 3 D10'D11 + D20'D21 I D30'D31
D10°D11 + D20°D21 I D32:D33
D10°D11 + D20°D21 — D34'D35

Repeat Two Source Devices
« Data Type: Word and Integer

When S1 and S2 (source) are assigned to repeat, the final result is set to destination device D1.

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 0)
|_ soTu — ADD(W) S1R S2R D1 - REP
I D10 D20 D30 3 D10 10 D20 25 — D30 (35)
Di1 | 15 | D21 35 —> D30 || (50) |
D12 20 D22 45 — D30 65

« Data Type: Double Word, Long, and Float

When S1 and S2 (source) are assigned to repeat, the final result is set to destination device D1-D1+1.

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 0)
— sotu | ADD(D)  SLR S2R D1 - REP
el D10 D20 D30 3 D10-D11 + D20-D21 — (D30°D31)
D12'D13 + D22:D23 —_— (D30°D31)
D14:D15 + D24:D25 — D30:D31
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Repeat Source and Destination Devices
« Data Type: Word and Integer

When S1 (source) and D1 (destination) are assigned to repeat, different results are set to 3 devices starting with D1.

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 3)
—{ sotu |— ADD(W) S1R S2-  DIR  REP
e D10 D20 D30 3 D10 10 D20 25 —> D30 35
D11 15 D20 25 — D31 40
D12 20 D20 25 —> D32 45

« Data Type: Double Word, Long, and Float

When S1 (source) and D1 (destination) are assigned to repeat, different results are set to 3 devices starting with D1-D1+1.

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 3)
|— SOTU |—{ ADD(D) S1R S2 - D1 R REP
e D10 D20 D30 3 D10-D11 + D20-D21 —> D30-D31
D12'D13 + D20-D21 — D32:D33
D14'D15 + D20-D21 — D34-D35

Repeat All Source and Destination Devices
« Data Type: Word and Integer

When all devices are assigned to repeat, different results are set to 3 devices starting with D1.

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 3)
— sotu —{ APD(W) S1R S2 R D1R REP
it D10 D20 D30 3 D10 10 + D20 25 — D30 35
D11 15 + D21 35 —> D31 50
D12 20 + D22 45 —> D32 65
« Data Type: Double Word, Long, and Float
When all devices are assigned to repeat, different results are set to 3 devices starting with D1-D1+1.
S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 3)
— sotu { APD(D) S1R S2R D1R REP
it D10 D20 D30 3 D10'D11 + D20-D21 I D30'D31
D12:D13 + D22:D23 — D32'D33
D14'D15 + D24:D25 — D34-D35

Note: Special internal relay M8003 (carry/borrow) is turned on when a carry or borrow occurs in the last repeat operation. When a user program
execution error occurs in any repeat operation, special internal relay M8004 (user program execution error) and the ERR LED are turned on and
maintained while operations for other instructions continues.
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Repeat Operation in the MUL Instruction

Since the MUL (multiplication) instruction uses two destination devices, the result is stored to destination devices as described
below. Source devices S1 and S2 and destination device D1 can be designated to repeat individually or in combination. When
destination device D1 is not assigned to repeat, the final result is set to destination device D1 and D1+1. When repeat is
designated, consecutive devices as many as the repeat cycles starting with the designated device are used.

Since the repeat operation works similarly on word and integer data, the following examples are described using word data.

Repeat One Source Device
When only S1 (source) is assigned to repeat, the final result is set to destination device D1'D1+1.

« Data Type: Word and Integer

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 0)
1 MUL(W S1R S2 - D1 - REP
|_‘11|_ SOty W) D10 D20 D30 3 “ D10 X D20 —>  (D30-D31)
D11 X D20 — (D30°D31)
D12 X D20 — D30-D31
« Data Type: Double Word, Long, and Float
S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 0)
— sotu 4 MUL(D) SLR S2 - D1 - REP
1 D10 D20 D30 3 D10'D11 X D20°D21 —_— (D30°D31)
D12'D13 X D20°D21 —_— (D30°D31)
D14'D15 X D20-D21 —_— D30'D31

Repeat Destination Device Only
When only D1 (destination) is assigned to repeat, the same result is set to 3 devices starting with D1-D1+1.
« Data Type: Word and Integer

S1 (Repeat = 0) S2 (Repeat = 0) D1 (Repeat = 3)
L MUL(W S1- S2 - D1R REP
I_‘H'_ oty wy o oore ses DIRRE ‘I D10 X D20 —  D30'D31
D10 X D20 E—— D32-D33
D10 X D20 — D34-D35
« Data Type: Double Word, Long, and Float
S1 (Repeat = 0) S2 (Repeat = 0) D1 (Repeat = 3)
|_ SOTU — MUL(D) S1- S2 - D1 R REP
1 D10 D20 D30 3 D10'D11 X D20-D21 — D30-D31
D10'D11 X D20'D21 —_— D32'D33
D10'D11 X D20'D21 — D34'D35

Repeat Two Source Devices
When S1 and S2 (source) are assigned to repeat, the final result is set to destination device D1:D1+1.

« Data Type: Word and Integer

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 0)
— MUL(W S1R S2 R D1 - REP
|_(11|_ SOTU W) 210 o0 D30 3 “ D10 X D20 —>  (D30'D31)
D11 X D21 — (D30°D31)
D12 X D22 — D30-D31
« Data Type: Double Word, Long, and Float
S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 0)
|_ soTu — MUL(D) S1R S2R D1 - REP
il D10 D20 D30 3 D10-D11 X D20-D21 — (D30°D31)
D12:D13 X D22:D23 — (D30°D31)
D14'D15 X D24-D25 I D30-D31
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Repeat Source and Destination Devices
When S1 (source) and D1 (destination) are assigned to repeat, different results are set to 3 devices starting with D1-D1+1.
« Data Type: Word and Integer

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 3)
| MUL(W S1R S2 - D1R REP
I_{Hl_ SoTu wsikoses DiRRE “ D10 X D20 —  D30:D31
D11 X D20 — D32:D33
D12 X D20 — D34-D35
« Data Type: Double Word, Long, and Float
S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 3)
|— SOTU — MUL(D) S1R S2 - D1R REP
1 D10 D20 D30 3 D10°D11 X D20-D21 I D30-D31
D12:D13 X D20-D21 — D32:D33
D14:D15 X D20-D21 — D34:D35

Repeat All Source and Destination Devices
When all devices are assigned to repeat, different results are set to 3 devices starting with D1:D1+1.
« Data Type: Word and Integer

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 3)
| — MUL(W S1R S2 R D1 R REP
|_{11|_ SOty W) D10 D20 D30 3 “ D10 x D20 —>  D30D31
D11 X D21 —— D32:D33
D12 X D22 — D34:D35
« Data Type: Double Word, Long, and Float
S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 3)
|_ SOTU — MUL(D) S1R S2 R D1 R REP
e D10 D20 D30 3 D10-D11 X D20-D21 — D30°D31
D12'D13 X D22'D23 — D32'D33
D14'D15 X D24'D25 I D34-D35
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Repeat Operation in the DIV Instruction

Since the DIV (division) instruction (except float data) uses two destination devices, the quotient and remainder are stored as
described below. Source devices S1 and S2 and destination device D1 can be assigned to repeat individually or in combination.
When destination device D1 is not assigned to repeat, the final result is set to destination device D1 (quotient) and D1+1
(remainder). When repeat is assigned, assigned as many consecutive devices as the repeat cycles starting with the designated
device are used.

Division instructions in float data do not generate remainders and use two consecutive data registers to store quotients. When
repeat is assigned for destination of float data, as many consecutive data registers as the repeat cycles are used.

Repeat One Source Device

« Data Type: Word and Integer

When only S1 (source) is assigned to repeat, the final result is set to destination devices D1 and D1+1.

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 0)
1 DIV(W) S1R S2 - D1 - REP
|_<11|_ SOty 510 b0 D30 3 “ D10 + D20 —> (D30)  (D31)
D11 + D20 —> (D30) (D31)
D12 + D20 —> D30 D31

Quotient  Remainder
« Data Type: Double Word and Long

When only S1 (source) is assigned to repeat, the final result is set to destination devices D1'D1+1 and D1+2'D1+3.

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 0)
L_[ovo)  stR s2-  DL-  REP
I_‘H'_ SOty © ko2 D R ‘I DI0DII  +  D20D21 — (D30-D31) (D32:D33)
DI2D13  +  D20D21 —> (D30-D31) (D32'D33)
D14'D15 +  D20D21 — D30'D31  D32D33

Quotient Remainder
« Data Type: Float

When only S1 (source) is assigned to repeat, the final result is set to destination devices D1-D1+1.

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 0)
|_ SOTU — DIV(F) S1R S2 - D1 - REP
I_{H D10 D20 D30 3 “ D10-D11 + D20-D21 — (D30°D31)
D12:D13 + D20-D21 — (D30°D31)
D14-D15 + D20-D21 — D30-D31
Quotient

Repeat Destination Device Only
« Data Type: Word and Integer

When only D1 (destination) is assigned to repeat, the same result is set to 6 devices starting with D1.

S1 (Repeat = 0) S2 (Repeat = 0) D1 (Repeat = 3)
|| DIv(w S1- S2 - DIR  REP
I_‘H'_ SOTU W) D10 o 530 3 ‘I D10 + D20 — D30 D33
D10 < D20 — D31 D34
D10 < D20 — D32 D35

Quotient Remainder
« Data Type: Double Word and Long

When only D1 (destination) is assigned to repeat, the same result is set to 6 devices starting with D1-D1+1.

S1 (Repeat = 0) S2 (Repeat = 0) D1 (Repeat = 3)
L {bvD)  si-  Ss2-  DIR  REP
I_‘H'_ SOty © s o2 DiRRE “ DI0DII  +  D20:D21 —> D30-D31  D36D37
D10-DI1  +  D20D21 — D32:D33  D38D39
D10DI1  +  D20D21 — D34'D35  D40D4lL

Quotient Remainder
« Data Type: Float

When only D1 (destination) is assigned to repeat, the same result is set to 3 devices starting with D1-D1+1.

S1 (Repeat = 0) S2 (Repeat = 0) D1 (Repeat = 3)
— soTtu |— DIV(F) S1- S2 - D1R REP
I_{Il D10 D20 D30 3 “ D10'D11 + D20-D21 — D30°D31
D10°D11 + D20°D21 —> D32:D33
D10°D11 + D20°D21 —> D34:D35
Quotient
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Repeat Two Source Devices
« Data Type: Word and Integer

When S1 and S2 (source) are assigned to repeat, the final result is set to destination devices D1 and D1+1.

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 0)
|| DIV(W) S1R S2R D1 - REP
I_‘IJ_ SOty D10 D1 D30 3 “ D10 : D20 —> (D30)  (D31)
D11 + D21 —> (D30) (D31)
D12 + D22 —> D30 D31

Quotient Remainder
« Data Type: Double Word and Long

When S1 and S2 (source) are assigned to repeat, the final result is set to destination devices D1'D1+1 and D1+2°D1+3.

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 0)
| ovp SIR  S2R  Dl- REP
|_{11|_ SOTU ©® D10 b0 D30 3 “ D10'DI1  +  D20D21 —> (D30:D31) (D32:D33)
D12:D13 +  D22:D23 —> (D30-D31) (D32D33)
D14'D15 +  D24'D25 —> D30'D31  D32:D33

Quotient Remainder
« Data Type: Float

When S1 and S2 (source) are assigned to repeat, the final result is set to destination devices D1-D1+1.

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 0)
— sotu | DIV(F) S1R S2R D1 - REP
|_{Il D10 D20 D30 3 1 D10°D11 + D20°D21 — (D30°D31)
D12'D13 + D22:D23 — (D30°D31)
D14'D15 + D24:D25 — D30°D31
Quotient

Repeat Source and Destination Devices
« Data Type: Word and Integer

When S1 (source) and D1 (destination) are assigned to repeat, different results are set to 6 devices starting with D1.

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 3)
|— DIV(W S1R S2 - D1 R REP
I_‘H'_ SOty W sk o DIk R “ D10 + D20 —> D30 D33
D11 + D20 —> D31 D34
D12 + D20 —> D32 D35

Quotient Remainder

« Data Type: Double Word and Long

When S1 (source) and D1 (destination) are assigned to repeat, different results are set to 6 devices starting with D1-D1+1.

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 3)
|_{ pivp StR  S2- DIR REP
|_{11I_ SOTU (©) D10 D20 D30 3 “ D10'DI1 +  D20D21 —> D30:D31  D36'D37
D12:D13 +  D20'D21 —> D32:D33  D38'D39
D14D15 +  D20'D21 —> D34'D35  D40-D41

Quotient Remainder
« Data Type: Float

When S1 (source) and D1 (destination) are assigned to repeat, different results are set to 3 devices starting with D1-D1+1.

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 3)
— sotu | DIV(F) S1R S2 - D1R REP
|_{Il D10 D20 D30 3 1 D10°D11 + D20-D21 —— D30°D31
D12:D13 + D20-D21 — D32'D33
D14:D15 + D20-D21 — D34:D35
Quotient
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Repeat All Source and Destination Devices
« Data Type: Word and Integer

When all devices are assigned to repeat, different results are set to 6 devices starting with D1.

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 3)
|| DIV(W S1R S2R D1R REP
|_(11|_ SOty W) D10 D0 D30 3 D10 : D20 — D30 D33
D11 + D21 — D31 D34
D12 + D22 —> D32 D35

Quotient  Remainder

« Data Type: Double Word and Long

When all devices are assigned to repeat, different results are set to 6 devices starting with D1'D1+1.

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 3)
| [ brvip SIR  S2R  DILR  REP
I_{H'_ SOTU () D10 D20 D30 3 D10DI1  + D20D21 —> D30:D31  D36:D37
D12'D13  + D22'D23 — D32:D33  D38D39
D14'D15  + D24'D25 —> D34D35 D40-D41

Quotient Remainder

« Data Type: Float

When all devices are assigned to repeat, different results are set to 3 devices starting with D1'D1+1.

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 3)
|_ soTu — DIV(F) S1R S2 R D1R REP
I_{Il D10 D20 D30 3 D10-D11 + D20-D21 —> D30-D31
D12:D13 + D22:D23 —> D32:D33
D14:D15 + D24:D25 —> D34:D35
Quotient

Note: When a user program execution error occurs in any repeat operation, special internal relay M8004 (user program execution error) and the
ERR LED are turned on and maintained while operations for other instructions continues.
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INC (Increment)

Data type W or I: S/D+1—-S/D
I INC(*) /D Data type D or L: S/D'S/D+1 + 1 — S/D'S/D+1
o When input is on, one is added to the 16~ or 32-bit data assigned by device S/D and the result is stored to
the same device.
DEC (Decrement)
Data type W or I: S/ID-1-S/D
| DEC(*) s/D Data type D or L: S/D'S/D+1 -1 — S/D'S/D+1
ok When input is on, one is subtracted from the 16- or 32-bit data assigned by device S/D and the result is

stored to the same device.

Applicable SmartAXIS

FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S/D (Source/Destination) Device to increment data - = = = — — X — —

For valid device address ranges, see "Device Addresses" on page 3-1.

Since the INC and DEC instructions are executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Valid Data Types

W (word) X When a word device such as D (data register) is assigned as the source/destination, 1 point (word or integer
I (integer) X data) or 2 points (double-word or long data) are used.

D (double word) X

L (long) X

F (float) —

Increment beyond Limits
When the S/D value is at its maximum and is incremented by one, the value returns to 0, turning on the carry (M8003).

Decrement beyond Limits
When the S/D value is at its minimum and is decremented by one, the value returns to its maximum value (word or double-word
data) or to —1 (integer or long data), turning on the internal relay M8003 (carry or borrow).

Example: INC

D10

|—< L soro |- mew s * oo 0 ] + 1 — oo 1]
10

When input 10 is turned on, the data of D10 is incremented by one.
If SOTU is not programmed, the data of D10 is incremented in each scan.

Example: DEC

D20

i—{ I soTu | DECW)  S/D ~‘ p2o[ 100 | - 1+ — 20| 9 |
I

When input I1 is turned on, the data of D20 is decremented by one.
If SOTU is not programmed, the data of D20 is decremented in each scan.
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ROOT (Root)

Data type W: 1 Di
|_¢ —{rooT() st D1 1>

Rk xRk When input is on, the square root of the device assigned by S1 is extracted
and stored to the destination assigned by D1.

The square root is calculated to two decimals, omitting the figures below
the second place of decimals, and multiplied by 100.

Data type D: ST'ST+1 — D1'D1+1
When input is on, the square root of the device assigned by S1:S1+1 is
extracted and is stored to the destination assigned by D1-D1+1.

The square root is calculated to two decimals, omitting the figures below
the second place of decimals, and multiplied by 100.

Data type F: SI'SI+1 — D1'D1+1
When input is on, the square root of the device assigned by S1:S1+1 is
extracted and is stored to the destination assigned by D1'D1+1.

Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Binary data - — — — — — X X —
D1 (Destination 1) Destination to store results - = - = — — X — —

For valid device address ranges, see "Device Addresses" on page 3-1.

When F (float) data is selected and source device S1 contains a negative value, a user program execution error will result, turning on special internal
relay M8004 and the ERR LED on the SmartAXIS.

When F (float) data is selected and S1 does not comply with the normal floating-point format, a user program execution error will result, turning on
special internal relay M8004 and ERR LED on the SmartAXIS.

When a user program execution error occurs, the execution of the instruction is canceled. The value of D1 is left unchanged and the next instruction
is executed. For user program execution errors, see "User Program Execution Errors" on page 4-13.

Since the ROOT instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Valid Data Types

W (word) X When a word device such as D (data register) is assigned as the source or destination, 1 point (word data) or 2
I (integer) — points (double-word or float data) are used.

D (double word) X

L (long) —

F (float) X

Examples: ROOT

Before Execution After Execution

—rootw) st b1 | _
_|10 DI0 D20 oo 55 =~

L | ROOT(D) S1 p1 U D11-D12 || 4294967295 |—> D21'D22 6553599
Il

D11 D21
4294967295 = 65535.99999

D13-D14 [ 20.738916 | —> D23D24|  4.554 |
| —]{rooTm st b1 L

2 D13 D23 /20.738916 = 4.554...

J55 = 7.4161

8-14 SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382 IDEC



8:

BINARY ARITHMETIC INSTRUCTIONS

SUM (Sum)

|— SUM(*)
’_( ADD/XOR

S1 S2 D1

kokokkk

ADD:

kkokokk kkokkk

Calculates the total of assigned data, depending on the calculation option.

When input is on, N blocks of 16- or 32-bit data starting at device assigned by S1 are

added together and the result is stored to the device assigned by D1. S2 specifies the

quantity of data blocks.

XOR:

When input is on, N blocks of 16-bit data starting at the device assigned by S1 are
XORed and the result is stored to the device assigned by D1. S2 specifies the quantity of

data blocks.
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X
Valid Devices
Device Function Q M R T C D Constant Repeat
S1 (Source 1) First device address to calculate - — — X X X — —
S2 (Source 2) Quantity of data blocks - - - — — X X —
D1 (Destination 1) Destination to store results - - - — — X — —

For valid device address ranges, see "Device Addresses" on page 3-1.

When T (timer) or C (counter) is used as S1, the timer/counter current value (TC or CC) is displayed.

When F (float) data is selected, only a data register can be designated as S1.

For source S2, 1 word is always used without regard to the data type.

When F (float) data is selected and S1 does not comply with the normal floating-point format, a user program execution error will result, turning on
special internal relay M8004 and ERR LED on the SmartAXIS.

When S2 is 0 or exceeds the correct value range for the selected device, a user program execution error will result, turning on special internal relay
M8004 and ERR LED on the SmartAXIS. For user program execution errors, see "User Program Execution Errors" on page 4-13.

Valid Data Types

When a word device such as T (timer), C (counter), or D (data register) is assigned as the source or
destination, 1 point (word or integer data) or 2 points (double-word, long, or float data) are used.

Calculation ADD XOR When ADD is selected, all data types can be used.

W (word) X X When XOR is selected, only W (word) data can be used.
I (integer) X —

D (double word) X —

L (long) X —

F (float) X —

Quantity of Source and Destination Devices
Depending on the ADD or XOR operation for W (word) and I (integer) data, the destination uses a different quantity of devices.

Operation W (word), I (integer) D (double word), L (long), F (float)
ADD S1, S2: 1 word device S1, D1: 2 word devices
D1: 2 word devices S2: 1 word device
XOR S1,S2, D1: 1 word device —

IDEC
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8: BINARY ARITHMETIC INSTRUCTIONS

Carry and Borrow

In advanced instructions involving D (double word), L (long), or F (floating point) data, special internal relay M8003 (carry and
borrow) is turned on when the execution of the instruction results in the following value.

Data Type M8003 Execution Result
D (double word) 1 Exceeds the range between 0 to 4,294,967,295
L (long) 1 Exceeds the range between —2,147,483,648 to 2,147,483,647
F (float) 1 See the figure below.

Carry and Borrow in Floating-Point Data Processing
When advanced instructions involving floating-point data are executed, special internal relay M8003 (carry and borrow) is updated.

M8003 Execution Result Value
1 £0 Overflow (exceeds the range between —3.402823x10%® and 3.402823x10%%)
1 0 Not zero (within the range between —1.175495x10738 and 1.175495x10738)
0 0 Zero
Not Zero
Overflow / \ Overflow
M8003 1 0 1]o]1 0 1
Execution Result -3.402823x10%8 -1.175495x1038 0  1.175495x10738 3.402823x10%8
Examples: SUM
+ Data Type: Word
F— sotu = sumw) - st 52 D1 po| 1 ——>  D100-D101 10
I_{m ADD DO 4 D100 (0001h) (0000000AN)
2
DIl (0oo2n)
3
D21l (0oo3h)
4
D31 (0004h)
— sotu | sumw) st s2 D1 ol 261 ——  pioo| 1276
f_410 XOR DO 4 D100 (0105h) (04FCh)
758
D11 (02Fsh)
775
D2 0307h)
1032
D31l (0408h)
XOR Operation
DO  (0105h) 0000 0001 0000 0101
D1  (02F6h) 0000 0010 1111 0110
D2  (0307h) 0000 0011 0000 0111
XOR D3  (0408h) 0000 0100 0000 1000
D100  (04FCh) 0000 0100 1111 1100

8-16
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8: BINARY ARITHMETIC INSTRUCTIONS

« Data Type: Integer

|_{IO|_ il o e T D?éo“ 00 | eoem | T DIODIOL | (errreey
b1 (Oozlgh)
D2 (;)‘8?5)
D3 (oog4h)
« Data Type: Double Word
I_{I(,'_ SO 00 5o % Dbloo “ Do-D1 (oogqggcﬁ)\%h) — > bioobiot (Oéggggggh)
b2D3 (ooégg%%%h)
D4:D5 (00%%%%%%}1)
D6°D7 (oog%(;%%%h)
« Data Type: Long
HAETHET 5 7 ] oo [, | —— owon [
D23 (OOt)zl?I’E;El%h)
ovos | et
D6'D7 v
(00000001h)
« Data Type: Float
|—1 F— sotu |— SUM(F) S1 2 D1 *‘ DO'D1 12.345 ——  D100'D101 18.3926
0 ADD DO 4 D100
D2:D3 1.56
D45 0.9876
D6D7 3.5

IDEC SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382 817
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9: BOOLEAN COMPUTATION INSTRUCTIONS

Introduction

Boolean computations use the AND, OR, and exclusive OR statements as carried out by the ANDW, ORW, and XORW instructions in
the word or double-word data, respectively.

ANDW (AND Word)

S1-S2 - D1
|— ANDW(*)  S1(R) S2(R) D1(R) REP
When input is on, 16- or 32-bit data assigned by source devices S1 and S2

Kokokkk kokkkk kkk kK X%
are ANDed, bit by bit. The result is set to destination device D1.

si1=[1]1]1]o]Q]0]1] s1 s2 D1
0 0 0
s2=1[ofofo[/[1]1] 0 1 0
p1=[1[ofofo[)To]1] 1 0 0
1 1 1

ORW (OR Word)

S1+4+S2-D1
|_ ORW(*) S1(R) S2(R) D1(R) REP
When input is on, 16- or 32-bit data assigned by source devices S1 and S2

Kokokkk kokkkk kkkkok Xk
are ORed, bit by bit. The result is set to destination device D1.

si=[1]1]1]o]{]0]1] s1 s2 D1
0 0 0
s2=[1[ofofo[/[1]1] 5 N :
p1=[1[t[1][o[Q[1]1] ! 0 !
1 1 1

XORW (Exclusive OR Word)

“ S1®S2 - D1

When input is on, 16- or 32-bit data assigned by source devices S1 and S2
are exclusive ORed, bit by bit. The result is set to destination device D1.

kskskokok kkkkk KKKk K k%

’_(|—XORW(*) S1(R) S2(R) Di(R) REP

si=1]1]1]0[/]0]1] s1 s2 D1
0 0 0
s2=[1]ofofo[[1]1] 5 . .
p1=[o[1[1]o[{[1]0] ! 0 !
1 1 1

Applicable SmartAXIS

FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X
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9: BOOLEAN COMPUTATION INSTRUCTIONS

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Data for computation X X X X X X X X 1-99
S2 (Source 2) Data for computation X X X X X X X X 1-99
D1 (Destination 1) Destination to store results — X & X X X X — 1-99

For valid device address ranges, see "Device Addresses" on page 3-1.
& Internal relays MO through M1277 can be assigned as D1. Special internal relays cannot be assigned as D1.

When T (timer) or C (counter) is used as S1 or S2, the timer/counter current value (TC or CC) is displayed. When T (timer) or C (counter) is used as
D1, the data is written in as a preset value (TP or CP) which can be 0 through 65535.

Since the Boolean computation instructions are executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be
used.

Valid Data Types

W (word) X When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source
I (integer) — or destination, 16 points (word data) or 32 points (double-word data) are used. When repeat is assigned for a bit
D (double word) X device, the quantity of device bits increases in 16- or 32-point increments.

L (long) - When a word device such as T (timer), C (counter), or D (data register) is assigned as the source or destination,
F (float) — 1 point (word data) or 2 points (double-word data) are used. When repeat is assigned for a word device, the

quantity of device words increases in 1- or 2-point increments.

Example: XORW

To convert optional output status among a series of 10 output points, use the XORW instruction in combination with 10 internal
relay points.

l——
——
I —

| | I | || I | I || | I | “ I | I | This program will invert the status of the shaded outputs on the left from on to
off, and those not shaded from off to on.

-
o
°
o.
S
=
wn

M17 M1

N
=
o

Ten outputs QO through Q11 are assigned to 10 internal relays MO
through M11.

M8120

Five internal relays M0, M2, M4, M6, and M10 are set by initialize pulse
special internal relay M8120.

=
furd
o

When input I1 is turned on, the XORW instruction is executed to invert

_| |_ <oTu = XoRW(W) s1- s2- Di- Rep the status of outputs QO0, Q2, Q4, Q6, and Q10.
I1 MO Qo Qo
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9: BOOLEAN COMPUTATION INSTRUCTIONS

Repeat Operation in the ANDW, ORW, and XORW Instructions

Source devices S1 and S2 and destination device D1 can be assigned to repeat individually or in combination. When destination
device D1 is not designated set to repeat, the final result is set to destination device D1. When repeat is assigned, consecutive
devices as many as the repeat cycles starting with the designated device are used. Since the repeat operation works similarly on
the ANDW (AND word), ORW (OR word), and XORW (exclusive OR word) instructions, the following examples use the ANDW

instruction.

Repeat One Source Device
« Data Type: Word

When only S1 (source) is assigned to repeat, the final result is set to destination device D1.

SOTU |— ANDW(W)

|—<|—
Il

S1R
D10

S2 -
D20

D1 -
D30

REP
3

i

« Data Type: Double Word

S1 (Repeat = 3)
D10
D11
D12

S2 (Repeat = 0)
D20
D20
D20

When only S1 (source) is assigned to repeat, the final result is set to destination device D1'D1+1.

SOTU [—{ ANDW(D)

|—<|—
Il

S1R
D10

S2 -
D20

D1 -
D30

REP
3

i

Repeat Destination Device Only

« Data Type: Word

S1 (Repeat = 3)
D10'D11
D12'D13
D14-D15

S2 (Repeat = 0)

D20°'D21
D20-'D21
D20°'D21

When only D1 (destination) is assigned to repeat, the same result is set to 3 devices starting with D1.

SOTU |— ANDW(W)

|—<|—
Il

S1-
D10

S2 -
D20

D1R
D30

REP
3

1

« Data Type: Double Word

S1 (Repeat = 0)
D10
D10
D10

S2 (Repeat = 0)
D20
D20
D20

—

—

—

—

—

E—

When only D1 (destination) is assigned to repeat, the same result is set to 3 devices starting with D1:D1+1.

SOTU [—{ ANDW(D)

i—(l—
Il

S1-
D10

S2 -
D20

D1R
D30

REP
3

1

Repeat Two Source Devices
« Data Type: Word

S1 (Repeat = 0)
D10-D11
D10'D11
D10-D11

S2 (Repeat = 0)
D20-D21
D20'D21
D20°D21

When S1 and S2 (source) are assigned to repeat, the final result is set to destination device D1.

|| ANDW(W)

SOTU

|—<|—
Il

S1R
D10

S2R
D20

D1 -
D30

REP
3

1

« Data Type: Double Word

S1 (Repeat = 3)
D10
D11
D12

S2 (Repeat = 3)
D20
D21
D22

When S1 and S2 (source) are assigned to repeat, the final result is set to destination device D1:D1+1.

SOTU [—{ ANDW(D)

|—<|—
I1

S1R
D10

S2R
D20

D1 -
D30

REP
3

1

IDEC

S1 (Repeat = 3)
D10-D11
D12'D13
D14-D15

S2 (Repeat = 3)
D20-D21
D22:D23
D24-D25

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382

—

—>

—

—>

—

D1 (Repeat = 0)
(D30)
(D30)

D30

D1 (Repeat = 0)
(D30°D31)
(D30°D31)

D30'D31

D1 (Repeat = 3)
D30
D31
D32

D1 (Repeat = 3)
D30'D31
D32:D33
D34'D35

D1 (Repeat = 0)
(D30)
(D30)

D30

D1 (Repeat = 0)
(D30°D31)
(D30-D31)

D30'D31
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9: BOOLEAN COMPUTATION INSTRUCTIONS

Repeat Source and Destination Devices
+ Data Type: Word

When S1 (source) and D1 (destination) are assigned to repeat, different results are set to 3 devices starting with D1.

D10 D20 D30

|_¢  sotu || ANDW(W) S1R s2-  DIR
1

REP
3

« Data Type: Double Word

S1 (Repeat = 3)
D10
D11
D12

S2 (Repeat = 0)
D20
D20
D20

D1 (Repeat = 3)

— D30
—_— D31
— D32

When S1 (source) and D1 (destination) are assigned to repeat, different results are set to 3 devices starting with D1-D1+1.

D10 D20 D30

I_{ |_ SOTU — ANDW(D) S1R S2 - D1R
1

REP
3

Repeat All Source and Destination Devices
« Data Type: Word

S1 (Repeat = 3)
D10-D11
D12-D13
D14-D15

S2 (Repeat = 0)
D20-D21
D20-D21
D20-D21

When all devices are assigned to repeat, different results are set to 3 devices starting with D1.

D10 D20 D30

|_¢ —{ sotu |~ ANDW(W) S1R  S2R  D1R
1

REP
3

« Data Type: Double Word

S1 (Repeat = 3)
D10
D11
D12

S2 (Repeat = 3)
D20
D21
D22

When all devices are assigned to repeat, different results are set to 3 devices starting with D1-D1+1.

D10 D20 D30

I_( |_ SOTU — ANDW(D) S1R S2R D1R
1

REP
3

S1 (Repeat = 3)
D10-D11
D12-D13
D14'D15

S2 (Repeat = 3)
D20-D21
D22-D23
D24:D25

D1 (Repeat = 3)

I D30-D31
— D32:D33
— D34:D35

D1 (Repeat = 3)
—_— D30
—> D31
—> D32

D1 (Repeat = 3)
I D30-D31
— D32:D33
I D34:D35

Note: When a user program error occurs in any repeat operation, special internal relay M8004 (user program execution error) and the ERROR LED
are turned on and maintained while operations for other instructions continues. For an advanced instruction that has caused a user program
execution error due to an error in the source devices, results are not set to any destination.

9-4 SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382
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10: SHIFT / ROTATE INSTRUCTIONS

Introduction

Bit shift instructions are used to shift the data string starting with source device S1 to the left or right by 1 to 15 bits as designated.
The data string can be 1 to 65535 bits. The result is set to the source device S1 and special internal relay M8003 (carry or borrow).
The LSB or MSB is filled with 0 or 1 as designated.

Bit shift and rotate instructions are used to shift the 16- or 32-bit data string in the designated source device S1 to the left or right
by the quantity of bits designated. The result is set to the source device S1 and special internal relay M8003 (carry or borrow).
The BCD left shift instruction shifts the BCD digits in two consecutive data registers to the left.

The word shift instruction is used to move 16-bit data to a destination data register and shifts down the data of subsequent data
registers as many as designated.

SFTL (Shift Left)
CY « S1
— SFTL S1 S2 N_B Bits When input is on, N_B-bit data string starting with source device S1 is shifted
e i R x to the left by the quantity of bits assigned by device Bits.

The result is set to source device S1, and the last bit status shifted out is set to
special internal relay M8003 (carry or borrow). Zero or 1 assigned by source
device S2 is set to the LSB.

¢S2=0,N_B=16,Bits=1

cY MSB s1 LSB S2
Before shift: [ ]J=—/1JoJoJ1][1]o]1]o][1]1]1]o][o]1]1]0o]<—T]0]
M8003 <— Shift to the left
cy MSB S1 LSB
After shift: [oJo[1]1][o]1]of1][1]1]o]o][1]1]o]0]
M8003
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X
Valid Devices
Device Function I Q M R T C D Constant Repeat
S1 (Source 1) First data for bit shift — X & X - — X — —
S2 (Source 2) Data to shift into the LSB X X X X - — — Oor1l —
N_B Number of bits in the data string - - - - - — X 1-65535 —
Bits Quantity of bits to shift - = - - = — X 1-15 —

For valid device address ranges, see "Device Addresses" on page 3-1.
4 Internal relays MO through M1277 can be designated as S1. Special internal relays cannot be designated as S1.

Since the SFTL instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.
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10: SHIFT / ROTATE INSTRUCTIONS

Examples: SFTL
» N_B = 16 bits

M8120 is the initialize pulse special internal relay.

I MOV(W) S1-  Di-  REP

I When the CPU starts operation, the MOV (move) instruction sets
M8120 43690 D10

43690 to data register D10.

|_ SOTU | SFTL S1 S2 N_B Bits Each time input I0 is turned on, 16-bit data of data register D10 is
10 D10 0 16 1 shifted to the left by 1 bit as assigned by device Bits. The last bit
status shifted out is set to special internal relay M8003 (carry or
borrow). Zeros are set to the LSB.

Bits to shift = 1

cY MSB D10 LSB S2
Before shift: D10 = 43690 | | [1]o]1]o][1]o]1]o][1]o]1]o][1]o]1]0]
M8003 -<«— Shift to the left
cY MSB D10 LSB
After first shift: D10 = 21844 lo]1]o1][o]1]o]1][o]1]o]1][o]1]0]0]
M8003
cY MSB D10 LSB
After second shift: D10 = 43688 [0 | [1]o]1]o][1]o]1]o][1]o]1]o][1]o]0]0]
M8003

e N_B = 32 bits

M8120 is the initialize pulse special internal relay.
] _ -
_| I MOV(W) SB gl1 0 REP When the CPU starts operation, the MOV (move) instructions set
M8120 L 0 and 65535 to data registers D10 and D11, respectively.

Mov(w)  S1- D1-  REP H Each time input I0 is turned on, 32-bit data of data registers D10
65535 D11 and D11 is shifted to the left by 2 bits as assigned by device Bits.

_| |_ sotu | sFTL s1 S N_B Bits L D10 is the low word, and D11 is the high word.

10 D10 1 32 2 The last bit status shifted out is set to a carry (special internal

relay M8003). Ones are set to the LSBs.

Bits to shift = 2

Before shift:
cYy MSB D11 D10 LSB S2
[ J=—[alafaa)[aaTa]a][s]a o e][a]2]1]1][o]o]o]o][o]oo]o][0o]o o o][ooo]o]<—T/1]
M8003 -«— Shift to the left

After shift:
cY MSB D11 D10 LSB
(t]=— [alefafe)[afaTa]a ][22 a]s][a 2 o o][0oTo o o][o]ooTo][0oTo o o][ofo 1 1]
MS8003
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10: SHIFT / ROTATE INSTRUCTIONS

SFTR (Shift Right)
S1 - CY
’_( |_ SFTR s1 S2 N_B i'is “ When input is on, N_B-bit data string starting with source device S1 is
shifted to the right by the quantity of bits assigned by device Bits.

The result is set to source device S1, and the last bit status shifted out is set
to a carry (special internal relay M8003). Zero or 1 assigned by source
device S2 is set to the MSB.

©¢S2=0,N_B =16,Bits=1

S2 MSB s1 LSB cy
Before shift: [o]—[1]oJo]1][1]o]1]o][t]1]1]o][o]1]1]o]—=] ]
Shift to the right ——— M8003
MSB s1 LSB cy
After shift: lo[1]ofo|[1]1]o]1][o]1]1]1][o]o]1]1] [o]
M8003
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X
Valid Devices
Device Function I Q M R T C D Constant Repeat
S1 (Source 1) First data for bit shift - X & X - = X — —
S2 (Source 2) Data to shift into the MSB X X X X - — — Oorl —
N_B Number of bits in the data string - - - - — — X 1-65535 —
Bits Quantity of bits to shift - - - - = — X 1-15 —

For valid device address ranges, see "Device Addresses" on page 3-1.

Since the SFTR instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.
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10: SHIFT / ROTATE INSTRUCTIONS

Example: SFTR
« Data Type: Word

M8120 is the initialize pulse special internal relay.

f MOV(W) S1- D1 - REP When the CPU starts operation, the MOV (move) instruction sets
M8120 29 D10 .
29 to data register D10.
— soTu |— SFTR S1 S2 N_B Bits Each time input 10 is turned on, 16-bit data of data register D10
10 D10 0 16 2 is shifted to the right by 2 bits as assigned by device Bits. The last

bit status shifted out is set to special internal relay M8003 (carry
or borrow). Zeros are set to the MSB.

Bits to shift = 2

MSB D10 LSB cY

Before shift: D10 = 29 [o]o] [oJo]oo][o]o]o]o][o]o]o1][1]1]0]1] []
Shift to the right ——— > M8003

MSB D10 LSB cY

After first shift: D10=7 [0]0] [oJo]o]o][o]o]o]o][o]o]o]o][o]1]1]1] [0]
M8003

MSB D10 LSB cY

After second shift: D10 = 1 [oJo]o]o][o]o]o]o][o]o]o]o][o]o]o]1]
M8003

« Data Type: Double Word

M8120 is the initialize pulse special internal relay.

l - -
— | MOV(W) 6?%35 3110 REP H When the CPU starts operation, the MOV (move) instructions set
M8120 L 65535 and 0 to data registers D10 and D11, respectively.
MOv(wW)  S1- D1-  REP H Each time input 10 is turned on, 32-bit data of data registers D10
0 D11 and D11 is shifted to the right by 1 bit as assigned by device Bit.
_| |_ SoTU | SFTR s1 2 N_B Bits L D10 is the low word, and D11 is the high word.
10 D10 1 32 1 The last bit status shifted out is set to special internal relay

M8003 (carry or borrow). Ones are set to the MSB.

Bits to shift = 1

Before shift:
S2 MSB D11 D10 LSB cY
[1]— [o]oJofo][ofofo ol[oToTofo][ofo oo [a e aa][aafaTa|[ala e a][aa]a]t]|—[]
Shift to the right —— M8003

After shift:
MSB D11 D10-D11 D10 LSB cY
[1][o]ofo][ofofofo][o]ofofol[ofofoo][oft e a|[a a]afa]|[a]a]afa][e]a]1]1]
M8003
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10: SHIFT / ROTATE INSTRUCTIONS

BCDLS (BCD Left Shift)

When input is on, the 32-bit binary data assigned by S1 is converted into 8 BCD digits, shifted

|— BCDLS S1

S2 to the left by the quantity of digits assigned by S2, and converted back to 32-bit binary data.

kokokkk %
Valid values for each of S1 and S1+1 are 0 through 9999.
The number of digits that can be shifted is 1 through 7.
Zero is set to the lowest digit after each shift.
When S2 = 1 (digits to shift) s1 S1+1
Before shift: ‘0‘1‘2‘3H4|5‘6‘7‘<—@
<«— Shift to the left
afcershift:  [0]<——[1]2]3]4][5]6]7]0] [o]
MSD LSD
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X
Valid Devices
Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Data for BCD shift - - - - — — X — —
S2 (Source 2) Quantity of digits to shift X X X X X X X 1-7 —

For valid device address ranges, see "Device Addresses" on page 3-1.

When T (timer) or C (counter) is used as S2, the timer/counter current value (TC or CC) is displayed.

The number of digits that can be shifted as S2 are 1 through 7.

Make sure that the source data determined by S1 and S1+1 is between 0 and 9999 for each data register. If either source data is over 9999, a user
program execution error will result, turning on special internal relay M8004 and the ERR LED on the SmartAXIS. When S2 is higher than 7, a user
program execution error will also result.

When a user program execution error occurs, the execution of the instruction is canceled. The data in S1 and S1+1 is left unchanged and the next
instruction is executed. For user program execution errors, see "User Program Execution Errors" on page 4-13.

Valid Data Types

W (word) —
I (integer) —
D (double word) X
L (long) —
F (float) —

IDEC

When a word device such as D (data register) is assigned as source S1, 2 points (double-word data) are used.

When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as source S2,
16 points are used.

When a word device such as T (timer), C (counter), or D (data register) is assigned as source S2, 1 point is used.

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382 10-5



10: SHIFT / ROTATE INSTRUCTIONS

Example: BCDLS

_l { MOV(W) S1-— D1 - REP |
M8120 123 D10
L MOV(W) S1-—- D1 - REP |
4567 D11
_l |_ SOTU — BCDLS S1 s2
10 D10 1

When S2 = 1 (digits to shift)

Before shift:

After first shift:

After second shift:

M8120 is the initialize pulse special internal relay.

When the CPU starts operation, the MOV (move) instructions set 123 and 4567 to data
registers D10 and D11, respectively.

Each time input 10 is turned on, the 32-bit binary data of data registers D10 and D11
assigned by S1 is converted into 8 BCD digits, shifted to the left by 1 digit as assigned
by device S2, and converted back to 32-bit binary data.

Zero is set to the lowest digit after each shift.

D10 D11
[o[1]2]3][4]5]6][7]«—(o]

<«— Shift to the left

[o]«—I[1]2]3]4][s]6][7]0]~—"10]
[1]~—1[2]3]4]s][6]7]o]0]

MSD LSD
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10: SHIFT / ROTATE INSTRUCTIONS

WSFT (Word Shift)

WSFT

S1

okskokok

S2

kokkskok

D1

kokokksk

’—u—

When S2 = 3 (quantity of blocks to shift)

When input is on, N blocks of 16-bit word data, starting with device assigned by D1,
are shifted up to the next 16-bit positions. At the same time, the data assigned by
device S1 is moved to the device assigned by D1. S2 specifies the quantity of blocks to
move.

st | 16-bit data | st | 16-bit data
D1+0 First 16-bit data _I_> D1+0 S1 data
Di1+1 Second 16-bit data Di1+1 First 16-bit data
D1+2 Third 16-bit data _I—> D1+2 Second 16-bit data
D1+3 Fourth 16-bit data 3 blocks (S2) D1+3 Third 16-bit data
D1+4 Fifth 16-bit data D1+4 Fifth 16-bit data
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X
Valid Devices
Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Source data for word shift X X X X X X X X —
S2 (Source 2) Quantity of blocks to shift X X X X X X X X —
First device address to shift - = - - — — X — —

D1 (Destination 1)

For valid device address ranges, see "Device Addresses" on page 3-1.

When T (timer) or C (counter) is used as S1 or S2, the timer/counter current value (TC or CC) is displayed.

Valid Data Types

W (word) X

I (integer)

D (double word)

When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as source S1 or
S2, 16 points are used.

When a word device such as T (timer), C (counter), or D (data register) is assigned as source S1 or S2, 1 point is

L (long)

used.

F (float)

Special Internal Relay M8024: BMOV/WSFT Executing Flag
While the BMOV or WSFT is executed, M8024 turns on. When completed, M8024 turns off. If the CPU is powered down while
executing BMOV or WSFT, M8024 remains on when the CPU is powered up again.

Example: WSFT

SOTU

WSFT

S1 S2
D10 3

D1
D100

After first shift:

Before shift:

’—H—
10

D100 through D102 — D101 through D103

D10 — D100

When input 10 is turned on, data of 3 data registers, starting with D100 assigned by
destination device D1, is shifted to the next data registers. Data of data register D10,
assigned by source device S1, is moved to D100 assigned by destination device D1.

IDEC

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382

o e -

10-7



10: SHIFT / ROTATE INSTRUCTIONS

ROTL (Rotate Left)

quantity of bits assigned by device bits.

kokkkok %k

When input is on, 16- or 32-bit data of the assigned source device S1 is rotated to the left by the
’_1 —— ROTL(*) S1 bits ~‘

The result is set to the source device S1, and the last bit status rotated out is set to a carry (special
internal relay M8003).

o Data Type: Word (bits to rotate = 1)

cYy MSB S1 LSB
Before rotation: tlofof1][1]of1]o][1]1]1]o][0o]1]1]0

M8003 -<—— Rotate to the left

cYy MSB S1 LSB
After rotation: loJo[1]1][o]1]o1][1]1]o]o][1]1]0]1]

M8003

o Data Type: Double Word (bits to rotate = 1)

Before rotation:
cy MSB S1 LSB
1ofoft][1]of1]o][1]1]1]of[o]1]1]o][t]ofo]1][1]o]1]o][1][1]1]o][0]1]1]0
M8003 -<—— Rotate to the left

After rotation:

cy MSB S1 LSB
[oJof1]1][of1]of1][t][1]o]o][1][1]of1][ofof1][1][of1][of1][1]1]ofof[1]1]0]1]
M8003
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Data for bit rotation — X & X - — X — —
bits Quantity of bits to rotate —_ - - — — — 1-15,1-31 —_

For valid device address ranges, see "Device Addresses" on page 3-1.
A Internal relays MO through M1277 can be designated as S1. Special internal relays cannot be designated as S1.
The quantity of bits to rotate can be 1 through 15 for word data, or 1 through 31 for double-word data.

Since the ROTL instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Valid Data Types

W (word) X When a bit device such as Q (output), M (internal relay), or R (shift register) is assigned as the source, 16 points
I (integer) — (word data) or 32 points (double-word data) are used.

D (double word) X When a word device such as D (data register) is assigned as the source, 1 point (word data) or 2 points (double-
L (long) — word data) are used.

F (float) —
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10: SHIFT / ROTATE INSTRUCTIONS

Example: ROTL
« Data Type: Word

M8120 is the initialize pulse special internal relay.

l MOV(W) 43916_6 3110_ REP When the CPU starts operation, the MOV (move) instruction sets 40966 to data register
M8120
D10.
F— sotu |— ROTLW) S1 bits Each time input I0 is turned on, 16-bit data of data register D10 is rotated to the left by
10 D10 1 : . o
1 bit as assigned by device bits.

The status of the MSB is set to special internal relay M8003 (carry or borrow).

Bits to rotate = 1

cy MSB D10 LSB

Before rotation: D10 = 40966 | | [1]o]1]o][o]o]o]o][o]o]o]o][o]1]1]0]
M8003

cy MSB D10 LSB

After first rotation: D10 = 16397 [o]1]o]o][o]o]o]o][o]o]o]o][1]1]0]1]
M8003

cy MSB D10 LSB

After second rotation: D10 = 32794  [0] [1]o]o]o][o]o]o]o][o]o]o]1][1]0]1]0]
M8003

« Data Type: Double Word

the left by 1 bit as assigned by device bits.

D10 1

’—{ — sotu | ROTL(D) S1 bits
1

“ Each time input I1 is turned on, 32-bit data of data registers D10 and D11 is rotated to

The status of the MSB is set to special internal relay M8003 (carry or borrow).
Bits to rotate = 1

Before rotation: D10'D11 = 2,684,788,742
cYy MSB D10'D11 LsB

DT1|0|1|O”O|O|O|OHO|O|O|0H0|1|1|0“1|0|1|0”0|0|0|0”0|0|0|OHO|1ll|OT
M8003 -<«——  Rotate to the left

After rotation: D10'D11 = 1,074,610,189

cY MSB D10-D11 LSB
lo][1]ofol[ofofofo][o]o]ofol[1]1]o]1][0]1]o]o][o]olo]o][ofofofo][t]1]0]1]
M8003
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10: SHIFT / ROTATE INSTRUCTIONS

ROTR (Rotate Right)

When input is on, 16- or 32-bit data of the assigned source device S1 is rotated to the right by the

|_( — ROTR(*) S1 bits “ quantity of bits assigned by device bits.

e o The result is set to the source device S1, and the last bit status rotated out is set to special internal
relay M8003 (carry or borrow).

o Data Type: Word (bits to rotate = 1)

MSB S1 LSB cy
Before rotation: tlofof1][1]of1]ol[1]1]1]o][o]1]1]0
Rotate to the right ——— M8003
MSB S1 LSB cy
After rotation: [o[1]ofo][1]1]o1][o]1]1]1][o]o]1]1] [0]
M8003

o Data Type: Double Word (bits to rotate = 1)

Before rotation:
MSB S1 LSB cy
1fofof1][1]of1]o][1]1]1]of[of1]1]o][1]ofof1][t]o1]o][t]1]1]0][0o[1]1]0
Rotate to the right ——— > M8003

After rotation:

MSB S1 LSB cY
lof1]ofof[1]1]of1][o1]1]1][ofof1]1][of[t]ofo][1][1[of1][of1[1[1][0fof1][1] [0]
M8003
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat

S1 (Source 1) Data for bit rotation — X & X - — X — —
1-1

bits Quantity of bits to rotate - - - - = = = 1 351' —

For valid device address ranges, see "Device Addresses" on page 3-1.
A Internal relays MO through M1277 can be designated as S1. Special internal relays cannot be designated as S1.
The number of bits that can be rotated is 1 through 15 for word data, or 1 through 31 for double-word data.

Since the ROTR instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Valid Data Types

W (word) X When a bit device such as Q (output), M (internal relay), or R (shift register) is assigned as the source, 16 points
I (integer) — (word data) or 32 points (double-word data) are used.

D (double word) X When a word device such as D (data register) is assigned as the source, 1 point (word data) or 2 points (double-
L (long) — word data) are used.

F (float) —
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10: SHIFT / ROTATE INSTRUCTIONS

Example: ROTR
« Data Type: Word

M8120 is the initialize pulse special internal relay.

MOV(W) 5113_ gio_ REP When the CPU starts operation, the MOV (move) instruction sets 13 to data register
M8120 D20.
|_ SOoTuU — ROTR(W) S1 bits Each time input I1 is turned on, 16-bit data of data register D20 is rotated to the right by
I D20 2 2 bits as assigned by device bits.

The last bit status rotated out is set to special internal relay M8003 (carry or borrow).

Bits to rotate = 2

MSB D20 LSB cy

Before rotation: D20 =13  [0]o]o]o][o]o[o]o][o]o]o]o][1]1]0]1] []
M8003

MSBi D20 LSB cy

After first rotation: D20 = 16387 |[0]1]o]o][o]o]o]o][o]o]o]o][o]o]1]1] (0]
M8003

MSBi D20 LSB cY

After second rotation: D20 = 53248 [1/1]o0]1][o]o]o]o][o]o]o]o][o]o]0]0]
M8003

« Data Type: Double Word
Each time input I1 is turned on, 32-bit data of data registers D20 and D21 is rotated to

’_{ — sotu |—{ ROTR(D) S1 bits ~‘ the right by 1 bit as assigned by device bits.
D20 1
Il The last bit status rotated out is set to special internal relay M8003 (carry or borrow).

Bits to rotate = 1

Before rotation: D20'D21 = 851,981
D20'D21 LSB cY

MSB
FOIOIOIOIIOIOIOIO||0l0|0I0||1|1I0|1IIOIoIoIOIIOIOIOIOIIOIOIOIOII1l1|011TD
Rotate to the right ——— M8003

After rotation: D20'D21 = 2,147,909,638

MSB D20-D21 LSB cY
[1ofoJo][ofo ofo][ofoJofo][o1]1]o][2]o]o o][o]ofo o][0oTo o o][0o]1]1]0]
M8003
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11:DATA CONVERSION INSTRUCTIONS

Introduction
Data conversion instructions convert data to binary, BCD, and ASCII format.
The ENCO (encode), DECO (decode), and BCNT (bit count) instructions processes bit device data.
The ALT (alternate output) instruction turns an output on and off each time an input button is pressed.
The CVDT (convert data) instruction converts data types among W (word), I (integer), D (double word), L (long), and F (float).

The DTDV and DTCB instructions convert data between two one-byte data and one word data. The SWAP exchanges upper and
lower byte- or word-data for word- or double-word-data respectively.

HTOB (Hex to BCD)

S1 - D1
|_ HTOB(*) 51 D1 When input is on, the 16- or 32-bit data assigned by S1 is converted into BCD and stored to the
destination assigned by device D1.
Valid values for the source device are 0 through 9999 for word data, and 0 through 9999 9999 for
double-word data.
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X
Valid Devices
Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Binary data to convert X X X X X X X X —
D1 (Destination 1) Destination to store conversion results — X 4 X X X X — —

For valid device address ranges, see "Device Addresses" on page 3-1.
4 Internal relays MO through M1277 can be designated as D1. Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S1, the timer/counter current value (TC or CC) is displayed. When T (timer) or C (counter) is used as D1,
the data is written in as a preset value (TP or CP) which can be 0 through 65535.

Valid values for the source device are 0 through 9999 (270Fh) for word data, and 0 through 9999 9999 (5F5 EOFFh) for double-word data. Make
sure that the source designated by S1 is within the valid value range. If the source data exceeds the valid range, a user program execution error will
result, turning on special internal relay M8004 and the ERR LED on the SmartAXIS.

When a user program execution error occurs, the execution of the instruction is canceled. The value of D1 is left unchanged and the next instruction
is executed. For user program execution errors, see "User Program Execution Errors" on page 4-13.

Since the HTOB instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Valid Data Types

W (word) X When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source,
I (integer) — 16 points (word data) or 32 points (double-word data) are used.

D (double word) X When a word device such as T (timer), C (counter), or D (data register) is assigned as the source, 1 point (word
L (long) - data) or 2 points (double-word data) are used.

F (float) —
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11: DATA CONVERSION INSTRUCTIONS

Examples: HTOB
« Data Type: Word

SOTU

|—<|—
I1

HTOB(W)

S1
D10

D1
D20 D10

« Data Type: Double Word

D10

D10

SOTU

|—<|—
12

11-2

HTOB(D)

S1
D10

D1
D20 D10

D11

D10

D11

D10

D11

Binary

0
(0000h)

1234
(04D2h)

9999
(270Fh)

Binary

0
(0000h)
0
(0000h)

188
(00BCh)
24910
(614Eh)

1525

(05F5h)
57599

(EOFFh)

D20

D20

D20

D20

D21

D20

D21

D20

D21

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382

BCD

0
(0000h)

4660
(1234h)

39321
(9999h)

BCD

0
(0000h)
0
(0000h)

4660

(1234h)
22136

(5678h)

39321

(9999h)
39321

(9999h)
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11: DATA CONVERSION INSTRUCTIONS

BTOH (BCD to Hex)

S1-D1

’_{ I_ BTOH(*) *il** *2}** When input is on, the BCD data assigned by S1 is converted into 16- or 32-bit binary data and
stored to the destination assigned by device D1.

Valid values for the source device are 0 through 9999 (BCD) for word data, and 0 through 9999
9999 (BCD) for double-word data.

Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) BCD data to convert X X X X X X X X —
D1 (Destination 1) Destination to store conversion results — X & X X X X — —

For valid device address ranges, see "Device Addresses" on page 3-1.
4 Internal relays MO through M1277 can be designated as D1. Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S1, the timer/counter current value (TC or CC) is displayed. When T (timer) or C (counter) is used as D1,
the data is written in as a preset value (TP or CP) which can be 0 through 65535.

Valid values for the source device are 0 through 9999 (BCD) for word data, and 0 through 9999 9999 (BCD) for double-word data. Make sure that
each digit of the source designated by S1 is 0 through 9. If the source data exceeds the valid range, a user program execution error will result,
turning on special internal relay M8004 and the ERR LED on the SmartAXIS.

When a user program execution error occurs, the execution of the instruction is canceled. The value of D1 is left unchanged and the next instruction
is executed. For user program execution errors, see "User Program Execution Errors" on page 4-13.

Since the BTOH instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Valid Data Types

W (word) X When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source,
I (integer) — 16 points (word data) or 32 points (double-word data) are used.

D (double word) X When a word device such as T (timer), C (counter), or D (data register) is assigned as the source, 1 point (word
L (long) — data) or 2 points (double-word data) are used.

F (float) —
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11: DATA CONVERSION INSTRUCTIONS

Examples: BTOH
« Data Type: Word

SOTU

|—<|—
I1

BTOH(W)

S1
D10

D1
D20 D10

« Data Type: Double Word

D10

D10

SOTU

|—<|—
12

11-4

BTOH(D)

S1
D10

D1
D20 D10

D11

D10

D11

D10

D11

BCD

0
(0000h)

4660
(1234h)

39321
(9999h)

BCD

0
(0000h)
0
(0000h)

4660
(1234h)
22136
(5678h)

39321

(9999h)
39321

(9999h)

D20

D20

D20

D20

D21

D20

D21

D20

D21

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382

Binary

0
(0000h)

1234
(04D2h)

9999
(270Fh)

Binary

0
(0000h)
0
(0000h)

188
(00BCh)
24910
(614Eh)

1525

(05F5h)
57599

(EOFFh)

IDEC



11: DATA CONVERSION INSTRUCTIONS

HTOA (Hex to ASCII)

S1 D1, D1+1, D1+2, D1+3

—{ HToAw)  s1
kokokkk

S2 D1

When input is on, the 16-bit binary data assigned by S1 is read from the lowest digit as
kkokkok kkskkok

many times as the quantity of digits assigned by S2, converted into ASCII data, and

stored to the destination starting with the device assigned by D1.

The quantity of digits to convert can be 1 through 4.

Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X
Valid Devices
Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Binary data to convert X X X X X X X X —
S2 (Source 2) Quantity of digits to convert X X X X X X X 1-4 —
D1 (Destination 1) Destination to store conversion results - = = - — — X — —

For valid device address ranges, see "Device Addresses" on page 3-1.

When T (timer) or C (counter) is used as S1 or S2, the timer/counter current value (TC or CC) is displayed.

The quantity of digits to convert can be 1 through 4. Make sure that the quantity of digits designated by S2 is within the valid range. If the S2 data
exceeds the valid range, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on the SmartAXIS.

When a user program execution error occurs, the execution of the instruction is canceled. The value of D1 is left unchanged and the next instruction
is executed. For user program execution errors, see "User Program Execution Errors" on page 4-13.

Since the HTOA instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Valid Data Types

W (word) X
I (integer) —
D (double word) —
L (long) —
F (float) —

IDEC

When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source,
16 points (word data) are used.

When a word device such as T (timer), C (counter), or D (data register) is assigned as the source or destination,
1 point (word data) is used.
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11: DATA CONVERSION INSTRUCTIONS

Examples: HTOA
« Quantity of Digits: 4

|—<I—
10

« Quantity of Digits: 3

|—<|—
I1

« Quantity of Digits: 2

|—<|—
12

« Quantity of Digits: 1

soTU — HTOAW) st s2 D1
D10 4 D20
soTu — HToAW) st s2 D1
D10 3 D20
soTU — HTOAW) st s2 D1
D10 2 D20
SoTU — HTOAW) st s2 D1
D10 1 D20

|—<|—
13

11-6

D10

D10

D10

D10

Binary

4660
(1234h)

Binary

4660
(1234h)

Binary

4660
(1234h)

Binary

4660
(1234h)

—> D20

D21

D22

D23

—> D20

D21

D22

—> D20

D21

—> D20

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382

ASCIL

49

(0031h)

50

(0032h)

51

(0033h)

52
(0034h)

ASCIL

50

(0032h)

51

(0033h)

52
(0034h)

ASCII

51

(0033h)

52
(0034h)

ASCII

52
(0034h)

IDEC



11: DATA CONVERSION INSTRUCTIONS

ATOH (ASCII to Hex)

S1, S1+41, S1+42,S143 — D1
’_( |_ ATOH(W) 51 52 D1 When input is on, the ASCII data, assigned by S1, is converted into 16-bit binary data.

e e e The number of times is determined by the quantity of digits assigned by S2. The data
is then stored to the destination assigned by device D1.

Valid values for source data to convert are 30h to 39h and 41h to 46h.

The quantity of digits to convert can be 1 through 4.

Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) ASCII data to convert - - - - — — X — —
S2 (Source 2) Quantity of digits to convert X X X X X X X 1-4 —
D1 (Destination 1) Destination to store conversion results — X 4 X X X X — —

For valid device address ranges, see "Device Addresses" on page 3-1.
4 Internal relays MO through M1277 can be designated as D1. Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S2, the timer/counter current value (TC or CC) is displayed. When T (timer) or C (counter) is used as D1,
the data is written in as a preset value (TP or CP) which can be 0 through 65535.

Valid values for source S1 data to convert are 30h to 39h and 41h to 46h. Make sure that the values for each source designated by S1 and the
quantity of digits designated by S2 are within the valid range. If the S1 or S2 data exceeds the valid range, a user program execution error will
result, turning on special internal relay M8004 and the ERR LED on the SmartAXIS.

When a user program execution error occurs, the execution of the instruction is canceled. The value of D1 is left unchanged and the next instruction
is executed. For user program execution errors, see "User Program Execution Errors" on page 4-13.

Since the ATOH instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Valid Data Types

W (word) X When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source
I (integer) — or destination, 16 points (word data) are used.

D (double word) - When a word device such as T (timer), C (counter), or D (data register) is assigned as the source or destination,
L (long) — 1 point (word data) is used.

F (float) —
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11: DATA CONVERSION INSTRUCTIONS

Examples: ATOH
« Quantity of Digits: 4

I—{ —{ soTu |—{ ATOH(W)
10

« Quantity of Digits: 3

« Quantity of Digits: 2

« Quantity of Digits: 1

S1 S2 D1

D10 4 D20

|— SOTU | ATOH(W) S1 S2 D1
I D10 3 D20
|— SOTU |— ATOH(W) S1 S2 D1
2 D10 2 D20
S1 S2 D1

D10 1 D20

I—{ [ sotu [ ATOH(W)
13

11-8
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D10

D11

D12

D13

D10

D11

D12

D10

D11

D10

ASCII

49

(0031h)

50

(0032h)

51

(0033h)

52
(0034h)

ASCII

49

(0031h)

50

(0032h)

51
(0033h)

ASCII

49

(0031h)

50
(0032h)

ASCII

49
(0031h)

D20

D20

D20

D20

Binary

4660
(1234h)

Binary

291
(0123h)

Binary

18
(0012h)

Binary

1
(0001h)

IDEC



11: DATA CONVERSION INSTRUCTIONS

BTOA (BCD to ASCII)
Word data: S1 — D1, D1+1, D1+2, D143, D1+4
| BTOA(*) S1 52 D1 Double-word data: S1'S1+1 —» D1, D1+1, D1+2, ..., D1+9
SRk KRR . When input is on, the 16- or 32-bit binary data assigned by S1 is converted into BCD,
and converted into ASCII data. The data is read from the lowest digit as many times

as the quantity of digits assigned by S2. The result is stored to the destination starting
with the device assigned by D1.

The number of digits that can be converted is 1 through 5 for word data, and 1
through 10 for double-word data.

Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Binary data to convert X X X X X X X X —
S2 (Source 2) Quantity of digits to convert X X X X X X X 1-5, 1-10 —
D1 (Destination 1) Destination to store conversion results - = = - — — X — —

For valid device address ranges, see "Device Addresses" on page 3-1.
When T (timer) or C (counter) is used as S1 or S2, the timer/counter current value (TC or CC) is displayed.

The number of digits that can be converted is 1 through 5 for word data, and 1 through 10 for double-word data. Make sure that the quantity of
digits designated by S2 is within the valid range. If the S2 data exceeds the valid range, a user program execution error will result, turning on special
internal relay M8004 and the ERR LED on the SmartAXIS.

Make sure that the last destination data determined by D1+S2-1 is within the valid device range. If the derived destination device exceeds the valid
device range, a user program execution error will result, turning on special internal relay M8004 and ERROR LED on the SmartAXIS.

When a user program execution error occurs, the execution of the instruction is canceled. The value of D1 is left unchanged and the next instruction
is executed. For user program execution errors, see "User Program Execution Errors" on page 4-13.

Since the BTOA instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Valid Data Types

W (word) X When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source,
I (integer) — 16 points (word data) or 32 points (double-word data) are used.

D (double word) X When a word device such as T (timer), C (counter), or D (data register) is assigned as the source or destination,
L (long) — 1 point (word data) or 2 points (double-word data) are used.

F (float) —
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11: DATA CONVERSION INSTRUCTIONS

Examples: BTOA(W)
« Quantity of Digits: 5

SOTU

|—<|—
10

« Quantity of Digits: 4

SOTU

|—<|—
11

« Quantity of Digits: 3

SOTU

|—<|—
12

« Quantity of Digits: 2

SOTU

|—<|—
I3

« Quantity of Digits: 1

SOTU

|—<|—
14

11-10

BCD
w) Binary ASCII
BTOA(W)  S1 2 D1
D10 5 D20 12345 49
D10 || 3039h) > D20 || (po31h)
50
D21 | (0032n)
51
D22 1 0033h)
52
D23 1| (0034h)
53
D24 1| (0035h)
BCD
S - Binary ASCIT
BTOA(W 1 D1
D10 4 D20 12345 50
D10 || 3039n) > D20} g032n)
51
D21 | (0033h)
52
D22 || (0034n)
53
D23 || (0035h)
BCD
BTOA(W)  S1 2 b1 Binary Ascl
D10 3 D20 12345 51
D10 || 3039h) > D20 | (po33n)
52
D21 1 (0034h)
53
D22 || (0035h)
BCD
BTOA(W)  S1 2 b1 Binary ASCIl
D0 2 DX D10 égggi) — > D2 (005324h)
53
D21 1 0035h)
BCD
BTOA(W)  S1 2 D1 Binary Ascl
D10 1 D20 12345 53
D10 || 3039n) > D20 | go35h)
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11: DATA CONVERSION INSTRUCTIONS

Examples: BTOA(D)
« Quantity of Digits: 10

BCD

Binary ASCII
sorv HBToa@ st sz o “
D10 10 D20 , 1234567890 49
’_(IO DIODIL |l (499602D2h) D20 || 9031h)

b21 (oo?-;gh)
D22 (oo%h)
D23 (0053%}h)
D24 (oo?sh)
D25 (00531h)
D26 (00%57h)
b27 (00268h)
D28 (005379h)
—

D29 1| (0030h)

« Quantity of Digits: 6

BCD

©) Binary ASCII
'_1 I soru | BT0AD) st 52 D1
D10 6 D20 _ 1234567890 53
i DI0DIL | (a90602D2h) |~ > P20 | (0035h)

D21 (ooS;éh)
D22 (005357h)
D23 (ooggh)
D24 (005379h)
—

D25 1l (0030h)

« Quantity of Digits: 3

BCD
Binary ASCII

’_{ = sotu [ FToA®) - o 5 o “ 1234567890 56
D10 3 D20 . -
2 DI0'D1L || (499602D2h) D20 | 0038h)

57
D211l (9039h)
48

D22 1l (0030h)
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11: DATA CONVERSION INSTRUCTIONS

ATOB (ASCII to BCD)

Word data: S1,S1+1, S1+2, S1+3, S1+4 — D1
’_{ j—{ ATOB(*) S1 32 D1 Double-word data: S1,S1+1, S1+2, ..., S1+9 — D1'D1+1

kKK k% KKK KK kkkkk

When input is on, the ASCII data assigned by S1 as many times as the quantity of
digits assigned by S2 is converted into BCD, and converted into 16- or 32-bit binary
data. The result is stored to the destination assigned by device D1.

Valid values for source data to convert are 30h through 39h.

The number of digits that can be converted is through 5 for word data, and 1 through
10 for double-word data.

Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) ASCII data to convert - = - - - — X — —
S2 (Source 2) Quantity of digits to convert X X X X X X X 1-5, 1-10 —
D1 (Destination 1) Destination to store conversion results — X & X X X X — —

For valid device address ranges, see "Device Addresses" on page 3-1.
& Internal relays MO through M1277 can be designated as D1.

When T (timer) or C (counter) is used as S2, the timer/counter current value (TC or CC) is displayed. When T (timer) or C (counter) is used as D1,
the data is written in as a preset value (TP or CP).

Valid values for source S1 data to convert are 30h through 39h. The number of digits that can be converted is be 1 through 5 for word data, and 1
through 10 for double-word data. Make sure that the values for each source designated by S1 and the quantity of digits designated by S2 are within
the valid range. If the S1 or S2 data exceeds the valid range, a user program execution error will result, turning on special internal relay M8004 and
the ERR LED on the SmartAXIS.

Make sure that the last source data determined by S1+S2-1 is within the valid device range. If the derived source device exceeds the valid device
range, a user program execution error will result, turning on special internal relay M8004 and ERROR LED on the SmartAXIS.

When a user program execution error occurs, the execution of the instruction is canceled. The value of D1 is left unchanged and the next instruction
is executed. For user program execution errors, see "User Program Execution Errors" on page 4-13.

Since the ATOB instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Valid Data Types

W (word) X When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source
I (integer) — or destination, 16 points (word data) or 32 points (double-word data) are used.

D (double word) X When a word device such as T (timer), C (counter), or D (data register) is assigned as the source or destination,
L (long) - 1 point (word data) or 2 points (double-word data) are used.

F (float) —
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11: DATA CONVERSION INSTRUCTIONS

Examples: ATOB(W)
« Quantity of Digits: 5

BCD
ASCIIL Binary
I soru | AToBw) st 2 bl - v
10 D10 |l (0031h) > D20 || 3030n)
50
D11 | (0032n)
51
D12 1 0033h)
52
D13 || (0034h)
53
D14 1| (0035h)
« Quantity of Digits: 4
BCD
ASCIIL Binary
T~ 5 © & 2 [
I D10 | (ho31h) D20 || (g4p2hy
50
D11\ (0032n)
51
D12 | (0033h)
52
D13 || 0034n)
« Quantity of Digits: 3
BCD
ASCII Binary
S L SR o P -
2 D10 | (h031h) D20 || 0078h)
50
D111l (0032n)
51
D12 | (0033h)
« Quantity of Digits: 2
BCD
ASCIIL Binary
| soru | AToBW) st s2 Dl - >
D10 2 D20 -
B D10 | (ho31h) D20 || 0o18h)
50
D11\ (0032n)
« Quantity of Digits: 1
BCD
ASCIIL Binary
| soru | AToBw) st s2 bl - 5
D10 1 D20 .
14 D10 | (0031h) D20 || 0001h)
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11: DATA CONVERSION INSTRUCTIONS

Examples: ATOB(D)
« Quantity of Digits: 10

SOTU

’—H—
10

ATOB(D)

S1
D10

s2 D1
10 D20 D10

« Quantity of Digits: 6

D11

D12

D13

D14

D15

D16

D17

D18

D19

SOTU

'—H—
1

ATOB(D)

S1
D10

S2 D1
6 D20 D10

« Quantity of Digits: 3

D11

D12

D13

D14

D15

SOTU

'—H—
12

11-14

ATOB(D)

S1
D10

S2 D1

D11

D12

ASCII

49
(0031h)

50
(0032h)

51
(0033h)

52
(0034h)

53
(0035h)

54
(0036h)

55
(0037h)

56
(0038h)

57
(0039h)

48
(0030h)

ASCII

49
(0031h)

50
(0032h)

51
(0033h)
I
52
(0034h)

53
(0035h)

54
(0036h)

ASCII

49
(0031h)

50
(0032h)

51
(0033h)

—> D20'D21

—> D20'D21

—> D20'D21

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382

BCD
Binary

1234567890
(499602D2h)

BCD
Binary

123456
(0001E240h)

BCD
Binary

123
(0000007Bh)
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11: DATA CONVERSION INSTRUCTIONS

ENCO (Encode)
When input is on, a search begins for the first bit that is set to on. The search begins at S1 until
|_ ENCO S1 D1 the first set (on) point is located. The number of points from S1 to the first set point (offset) is

Bits Hohokokok okokokok stored to the destination assigned by device D1.

If no point is on in the searched area, 65535 is stored to D1.
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) First bit to start search X X X X - — X — —
D1 (Destination 1) Destination to store search results — X 4 X - — X — —
Bits Quantity of bits searched - = = = = - - 1-256 —

For valid device address ranges, see "Device Addresses" on page 3-1.
4 Internal relays MO through M1277 can be designated as D1. Special internal relays cannot be designated as D1.

Valid values for Bits to designate the quantity of bits searched are 1 through 256. Make sure that the search area designated by S1 plus Bits is within
the valid value range. If the source data exceeds the valid range, a user program execution error will result, turning on special internal relay M8004
and the ERR LED on the SmartAXIS.

When a user program execution error occurs, the execution of the instruction is canceled. The value of D1 is left unchanged and the next instruction
is executed. For user program execution errors, see "User Program Execution Errors" on page 4-13.

Since the ENCO instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Examples: ENCO

When input 10 is on, a search begins for a bit that is set on in an array of 64 bits starting at
|_ ENCO S1 D1 internal relay M4 assigned by device S1.
10 64 M4 D100 . . . ) . . ) i
Since internal relay M30 is the first point that is on, the offset from the first search point is 20,

and 20 is stored to data register D100 assigned by device D1.

M17 MO

M37 M20
M57 . M40
M77 . M60

M97 M80
M117 M100
When input I1 is on, a search begins for a bit that is set on in an array of 64 bits starting at bit
|_ ENCO S1 D1 0 of data register D10 assigned by device S1.
1 64 D10 D100 . . . . . . ] .
Since bit 8 of data register D11 is the first point that is on, the offset from the first search point

is 24, and 24 is stored to data register D100 assigned by device D1.

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

D10
D11
D12

D13 -

D14
D15
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11: DATA CONVERSION INSTRUCTIONS

DECO (Decode)

When input is on, the values contained in devices assigned by S1 and D1 are added together to
’—( |— DECO S1 D1 determine the destination, and the bit is then turned on.

kkkkk KKK KK

Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Offset X X X X — — X 0-255 —
D1 (Destination 1) First bit to count offset — X & X - — X — —

For valid device address ranges, see "Device Addresses" on page 3-1.
& Internal relays MO through M1277 can be designated as D1. Special internal relays cannot be designated as D1.

Valid values for the offset designated by source device S1 are 0 through 255. Make sure that the offset designated by S1 and the last bit of
destination data determined by the sum of S1 and D1 are within the valid value range. If the offset or destination data exceeds the valid range, a
user program execution error will result, turning on special internal relay M8004 and the ERR LED on the SmartAXIS.

When a user program execution error occurs, the execution of the instruction is canceled. The value of D1 is left unchanged and the next instruction
is executed. For user program execution errors, see "User Program Execution Errors" on page 4-13.

Since the DECO instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Examples: DECO

When input 10 is on, the destination bit is determined by adding the value contained in data

|—( j— DECO S1 D1 register D20 assigned by device S1 to internal relay M104 assigned by destination device D1.
D20 M104
10 Since the 19th bit from internal relay M104 is internal relay M127, the bit is then turned on.
M117 M100
D20 —_— M137 M120
M157 M140
|:| First bit M177 M160
M197 M180
B o M217 M200
When input I1 is on, the destination bit is determined by adding the value contained in data
|_ DECO S1 D1 register D10 assigned by device S1 to data register D30 assigned by destination device D1.
D10 D30
I Since the 39th bit from data register D30 bit 0 is data register D32 bit 7, the bit is then turned

on.

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
D30
D31
D32 -
D33
D34
D35
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11: DATA CONVERSION INSTRUCTIONS

BCNT (Bit Count)

When input is on, a search begins for the total number of bits that are on an array of
’_( |— BCNT S1 S2 D1 consecutive bits starting at the point assigned by source device S1. Source device S2

assigns the quantity of bits searched. The quantity of bits which are on is stored to the
destination assigned by device D1.

Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) First bit to start search X X X X X — —
S2 (Source 2) Quantity of bits searched X X X X X X X 1-256 —
D1 (Destination 1) Destination to store quantity of ON bits — X & X X X X — —

For valid device address ranges, see "Device Addresses" on page 3-1.
4 Internal relays MO through M1277 can be designated as D1. Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S2, the timer/counter current value (TC or CC) is displayed. When T (timer) or C (counter) is used as D1,
the data is written in as a preset value (TP or CP) which can be 0 through 65535.

Valid values for S2 to designate as the number of bits that can be searched is 1 through 256. Make sure that the search area designated by S1 plus
S2 is within the valid value range. If the source data exceeds the valid range, a user program execution error will result, turning on special internal
relay M8004 and the ERR LED on the SmartAXIS.

When a user program execution error occurs, the execution of the instruction is canceled. The value of D1 is left unchanged and the next instruction
is executed. For user program execution errors, see "User Program Execution Errors" on page 4-13.

Since the BCNT instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Examples: BCNT

When input is on, a search begins for the total number of bits that are on in an array

|_ BCNT S1 S2 D1 of 64 bits starting at internal relay M4 assigned by source device S1.
M4 64 D100
10 Since 3 bits are on in the searched area, the quantity is stored to data register D100
assigned by destination device D1.
M17 MO
M37 M20 — D100
M57 M40
M77 M60 Rl
M97 M80
M117 M100 |:| Searched area
When input 10 is on, a search begins for the total number of bits that are on in an
|— BNCT S1 S2 D1 array of 60 bits starting at bit 0 of data register D10 assigned by device S1.
D10 60 D100
I Since 2 bits are on among the 60 bits, 2 is stored to data register D100 assigned by

device D1.

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

D10
D11 —— D100

D12 .
D13 - . ON

D14
D15 - |:| Searched area
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11: DATA CONVERSION INSTRUCTIONS

ALT (Alternate Output)

’—1 |— sotu [ ALT

When input is turned on, output, internal relay, or shift register bit assigned by D1 is turned on and

D1 remains on after the input is turned off.
kokskkok

When input is turned on again, the assigned output, internal relay, or shift register bit is turned off.

The ALT instruction must be used with a SOTU or SOTD instruction, otherwise the assigned output,
internal relay, or shift register bit repeats to turn on and off in each scan.

Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X
Valid Devices
Device Function I Q M R T C D Constant Repeat
D1 (Destination 1) Bit to turn on and off - X X X - = —= — —

For valid device address ranges, see "Device Addresses" on page 3-1.

Since the ALT instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction must be used. For the SOTU
instruction and the SOTD instruction, see "SOTU and SOTD (Single Output Up and Down)" on page 5-26.

Example: ALT

’—{ — sotu [ ALT
10

When input I0 is turned on, output QO assigned by device D1 is turned on and remains after input
D1 10 is turned off.
Qo0

ON

Input 10
OFF
ON

Output Q0

11-18

When input 10 is turned on again, output QO is turned off.

] ] [] []

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382
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11: DATA CONVERSION INSTRUCTIONS

CVDT (Convert Data Type)

S1 - D1
|_ CVDT S1(R) D1(R) REP When input is on, the data type of the 16- or 32-bit data assigned by S1 is converted and
*TO* Rkkkokokokok *ok stored to the destination assigned by device D1.
Data types can be assigned for the source and destination, separately
Data Type W, I DL F
Source S1 S1-S1+1
Destination D1 D1'D1+1

When the same data type is assigned for both source and destination, the CVDT
instruction has the same function as the MOV instruction.

Unless F (float) data is selected for both source and destination, only the integral number
is moved, omitting the fraction.

When the source data exceeds the range of destination data, the destination stores a
value closest to the source data within the destination data.

Applicable SmartAXIS

FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) First device address to convert data type X X X X X X X X 1-99
D1 (Destination 1) First device address to store converted data — X & X X X X - 1-99

For valid device address ranges, see "Device Addresses" on page 3-1.
A Internal relays MO through M1277 can be designated as D1. Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S1, the timer/counter current value (TC or CC) is displayed. When T (timer) or C (counter) is used as D1,
the data is written in as a preset value (TP or CP) which can be 0 through 65535.

When F (float) data is selected, only data register and constant can be designated as S1 and only data register can be designated as D1.

When F (float) data is selected and S1 or D1 does not comply with the normal floating-point format, a user program execution error will result,
turning on special internal relay M8004 and ERR LED on the SmartAXIS.

When a user program execution error occurs, the execution of the instruction is canceled. The value of D1 is left unchanged and the next instruction
is executed. For user program execution errors, see "User Program Execution Errors" on page 4-13.

Valid Data Types

W (word) X When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source
I (integer) X or destination, 16 points (word or integer data) or 32 points (double-word, long, or float data) are used. When
D (double word) X repeat is assigned for a bit device, the quantity of device bits increases in 16- or 32-point increments.

L (long) X When a word device such as T (timer), C (counter), or D (data register) is assigned as the source or destination,
F (float) X 1 point (word or integer data) or 2 points (double-word, long, or float data) are used. When repeat is assigned for

a word device, the quantity of device words increases in 1- or 2-point increments.
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11: DATA CONVERSION INSTRUCTIONS

Examples: CVDT
« Data Type: Either S1 or D1 is not F (float)

Unless F (float) data is selected for both source and destination, only the integral number is moved, omitting the fraction.

SOTU

’—H—
10

CvDT
FTOW

S1-
DO

Device Data Type Value
noo Source F 3.141593
Destination W 3

When input I0 is turned on, 3 is stored to data register D2.

D1

DO'D1 —- 2

« Data Type: S1 has a larger data range than D1

When the source data exceeds the range of destination data type, the destination stores a value closest to the source data within the destination

data type.

SOTU

'—H—
10

11-20

Device Data Type Value
CVDT S1- D1 - REP
DTOW Do D2 Source D 4294967295
Destination W 65535

When input I0 is turned on, 65535 is stored to data register D2.
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DTDV (Data Divide)

S1 — D1, D1+1
’_( I DTDV(W) **il** *E*l** When input is on, the 16-bit binary data assigned by S1 is divided into upper and lower bytes. The
upper byte data is stored to the destination assigned by device D1. The lower byte data is stored to
the device next to D1.
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X
Valid Devices
Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Binary data to divide X X X X X X X X —
D1 (Destination 1) Destination to store results - - - — — — X — —

For valid device address ranges, see "Device Addresses" on page 3-1.

When T (timer) or C (counter) is used as S1, the timer/counter current value (TC or CC) is displayed.

Destination device D1 uses 2 data registers starting with the device assigned by D1.

Since the DTDV instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Valid Data Types

W (word) X
I (integer) —
D (double word) —
L (long) —
F (float) —

Example: DTDV

When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source,

16 points (word data) are used.

When a word device such as T (timer), C (counter), or D (data register) is assigned as the source or destination,

1 point (word data) is used.

DTDV(W)

SOTU

Before Execution

12345

S1 D1
D10 D20

D10

|—<|—
Il

IDEC

(3039h)

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382

After Execution

48
—— > D20 (30h) Upper byte
57
L 5
D21 (39h) Lower byte
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DTCB (Data Combine)

S1,S1+1 - D1

’_{ |_ DTCB(W) st D1 When input is on, the lower-byte data is displayed from 2 consecutive sources starting with device
S i assigned by S1 and combined to make 16-bit data. The lower byte data from the first source device
is moved to the upper byte of the destination assigned by device D1, and the lower byte data from
the next source device is moved to the lower byte of the destination.

Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Binary data to combine - = - - - — X — —
D1 (Destination 1) Destination to store results — X 4 X X X X — —

For valid device address ranges, see "Device Addresses" on page 3-1.

A& Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as D1, the data is written in as a preset value (TP or CP) which can be 0 through 65535.
Source device S1 uses 2 data registers starting with the device assigned by S1.

Since the DTCB instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Valid Data Types

W (word) X When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the

I (integer) — destination, 16 points (word data) are used.

D (double word) - When a word device such as T (timer), C (counter), or D (data register) is assigned as the source or destination,
L (long) — 1 point (word data) is used.

F (float) —

Example: DTCB

|_ B S Before Execution After Execution
SOTU |— DTCB(W 1 D1
I1 D10 D20 D10 48 Upperbyte ——— » pyo| 123%
(0030h) (3039h)
57
D11 (0039h) Lower byte
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SWAP (Data Swap)

S1 - D1
|— SWAP(*)  S1(R) Di(R)  REP When input is on, upper and lower byte- or word-data of a word- or double-word-data
Fkkkk kokokkk *x assigned by S1 are exchanged, and the result is stored to destination assigned by D1.
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X
Valid Devices
Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Binary data to swap - = - — — — X — 1-99
D1 (Destination 1) Destination to store conversion result - = - — — — X — 1-99

For valid device address ranges, see "Device Addresses" on page 3-1.

Since the SWAP instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Valid Data Types

W (word) X
I (integer) —
D (double word) X
L (long) —
F (float) —

Examples: SWAP
« Data Type: W (word)

When a D (data register) is assigned as the source or destination, 1 point (word data) or 2 points (double-word
data) are used. When repeat is assigned, the quantity of device words increases in 1- or 2-point increments.

When input I0 is turned on, upper- and lower-byte data of the 16-bit data in data register D10 assigned by source device S1 are exchanged, and the
result is stored to data register D20 assigned by destination device D1.

l— SWAP(W) S1
I_{IO D10

D1
D20

REP

« Data Type: D (double-word)

Before Execution

12345

D10 3039h)

—» D20

After Execution

14640
(3930h)

When input I1 is turned on, upper- and lower-word data of the 32-bit data in data registers D10 and D11 assigned by source device S1 are
exchanged, and the result is stored to data registers D20 and D21 assigned by destination device D1.

|— SWAP(D) S1
|_{Il D10

D1
D20

REP

IDEC

Before Execution

p1o[ 100 |
D11 200

>

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382

After Execution

D20
D21

100

200
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12: WEEK PROGRAMMER INSTRUCTIONS

Introduction

The Week Programmer instructions turn output on or off at a specified interval.

WEEK (Weekly Timer)
The WEEK instruction compares the specified day of the week, ON time, and OFF
WEEK S1 S2 S3 D1 time with the current time and outputs that result.
I_ ok koK When the input is on, the output specified by D1 is turned on when the day of the

week and the time specified by the ON settings match the current day of the
week and time.

The output is also turned off when the day of the week and the time specified by
the OFF settings match the current day of the week and time.
For example, if pulse output is disabled and the ON settings are Monday 13:00 and the OFF settings are Wednesday 18:00, output
D1 turns on and off as follows.

When the WEEK instruction input is ON on Monday 13:00, output D1 turns ON on Monday 13:00 and it turns OFF on Wednesday
18:00.

(In this diagram the WEEK instruction input is turned on at 0:00 on Monday)

Day of the week | Sunday | Monday | Tuesday | Wednesday | Thursday Friday Saturday
. 0:00 13:00 18:00
Time ' ' '
ON T --
WEEK instruction input ' '
OFF : :
ON

Output D1
OFF

it ot

ON settings Day of the week : Monday | | OFF settings Day of the week : Wednesday
Time : 13:00 Time : 18:00

During the period from Monday 13:00 to Wednesday 18:00, when the WEEK instruction input changes from OFF to ON, output D1
turns ON and it turns OFF on Wednesday 18:00. (In this diagram the WEEK instruction input is turned on at 6:00 on Tuesday)

Day of the week:::| Sunday | Monday | Tuesday | Wednesday | Thursday | Friday | Saturday |
13:00 6:00 18:00

Time

ON H : .-
WEEK instruction input i

OFF

ON
Output D1

OFF

7 i

ON settings Day of the week : Monday | | OFF settings Day of the week : Wednesday
Time : 13:00 Time : 18:00
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WEEK PROGRAMMER INSTRUCTIONS

For example, if pulse output is enabled and the ON settings are Sunday 0:00, output D1 turns on and off as follows.

When the WEEK instruction input turns ON on Sunday 0:00, output D1 turns ON on Sunday 0:00 for only one scan. (In this
diagram the WEEK instruction input is turned on at 6:00 on Saturday)

Day of the week Saturday | Sunday .
) 6:00 0:00

Time ! !
ON T --

WEEK instruction input '

OFF

! 1 scan
ON I
Output D1

" i

ON settings Day of the week : Sunday
Time : 0:00

During the period from Sunday 0:00:00 to 0:00:59, when the WEEK instruction input changes from OFF to ON, output D1 turns ON
for only one scan. (In this diagram the WEEK instruction input is turned on at 0:00:30 on Sunday)

Day of the week Saturday | Sunday .
. 0:00:00 0:00:30 0:00:59
Time ! ! !
ON i T
WEEK instruction input :
OFF
! b
ON
Output D1 H “ H

OFF ﬁ

ON settings Day of the week : Sunday
Time : 0:00

During the period from Sunday 0:01:00 to Saturday 23:59:59, output D1 is OFF.
Notes:

e A maximum of 10 WEEK instructions can be used in a user program.

o Normally the output is only updated when the current time and the time for the ON/OFF settings matches, but when the WEEK instruction input
changes from off to on, the output state at the current time is determined according to the ON/OFF settings and the output is turned on or off.

« When pulse output is enabled, output is turned on for one scan at the ON settings time. For pulse output, see "6. Pulse Output" on page 12-
4 or "6. Pulse Output" on page 12-7.

« When the ON time is set to a value larger than 2359, the OFF time is set to a value larger than 2400, or the lower 2 digits of ON/OFF time is
set to a value larger than 59, a user program execution error will occur.

« When the day of the week is not specified, a user program execution error will occur.

e The WEEK instruction cannot be used in an interrupt program. If used, a user program execution error will result, turning on special internal
relay M8004 and the ERR LED on the SmartAXIS. For details about the user program execution errors, see "User Program Execution Errors"
on page 4-13.

Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Starting data register - — = = — — A — —
S2 (Source 2) Initialization input - = X = = - —= — —
S3 (Source 3) Number of parameter tabs - = = = = = = X —
D1 (Destination 1) Output port - X & - - - = — —

A& Special data registers cannot be designated as S1. Internal relays MO through M1277 can be designated as D1. Special internal relays cannot be
designated as D1.

12-2
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12: WEEK PROGRAMMER INSTRUCTIONS

Settings

There are two methods to configure the day of the week and the time for the WEEK instruction. Specify the method on the Device
tab with Data register settings.
« Configuring the day of the week and the time as fixed settings
The day of the week and the time for the ON/OFF settings are uniquely determined. The day of the week and the time for
the ON/OFF settings cannot be changed while the SmartAXIS is running. For details, see "To configure the day of the week
and the time as fixed settings" on page 12-3.

« Configuring the day of the week and the time by specifying data registers

The day of the week and the time for the ON/OFF settings are configured according to the values stored in the specified data
registers. The day of the week and the time for the ON/OFF settings can be changed while the SmartAXIS is running. For
details, see "To configure the days of the week and the time by specifying data registers" on page 12-6.

To configure the day of the week and the time as fixed settings
The day of the week and the time for the ON/OFF settings are uniquely determined. The day of the week and the time for
the ON/OFF settings cannot be changed while the SmartAXIS is running.

« Device tab

[ WEEK (Weekdy Timer) 2. [t |
! evices | p1
1.
Data registersettings:
D1 (Output)
Device Address: ‘ | | ‘ ‘ ‘
Comment:
6. 4,
[Clpulse Output S3(The number of parametertabs): [1 |+

Preview:

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

oK. Cancel

1. Data register settings

This setting determines whether to configure the day of the week and the time as fixed settings or to indirectly specify them
with data registers.

To configure the day of the week and the time as fixed settings, clear this check box.

[£] Unselected check box

The day of the week and the time are fixed settings. The day of the week and the time are configured on the parameter
tabs. The day of the week and the time cannot be changed while the SmartAXIS is running. For the settings, see "Parameter
tab" on page 12-4.

Note: When this check box is selected, the settings for the day of the week and the time are indirectly specified with data registers.
Configure the day of the week and the time by using data registers. The day of the week and the time can be changed while the SmartAXIS
is running. For directions specific to data registers, see "To configure the days of the week and the time by specifying data registers" on page
12-6.

2. S1 (source 1): Starting data register
This setting is not configured when configuring the day of the week and the time as fixed settings.

3. S2 (source 2): Initialization input
This setting is not configured when configuring the day of the week and the time as fixed settings.
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12: WEEK PROGRAMMER INSTRUCTIONS

4, S3 (source 3): Number of parameter tabs
This setting configures the number of parameter tabs. When this value is increased or decreased, the number of parameter tabs

displayed on the dialog box increases or decreases. 6 bytes of the user program region are used for each parameter tab.

For the settings, see "Parameter tab" on page 12-4.

5. D1 (destination 1): Output
This setting configures the output for the results when the configured day of the week and time and the current day of the week

and time are compared.

Setting Description
Tag Name Specifies the tag name or the device address for each device.
Device Address Shows the device address that corresponds to the tag name.
Comment Shows the comment for the device address. This item can be edited.

6. Pulse Output

This setting configures the operation for D1 (output). This setting is applied to all parameter tabs.

Selected check box
When the day of the week and the time configured in the ON settings matches the current day of the week and the time, the

output is turned on for only one scan.

[£] Unselected check box
The output is turned on and off according to the ON settings and the OFF settings.

« Parameter tab
This tab configures the ON/OFF settings for the output. A maximum of 20 parameter tabs can be configured for one WEEK

instruction.

2 [ |

WEEK (Weekly Timer)

[Devices | P1

ON settings:
* Day of the week:

Sunday 7] Monday

ON time (hhzmm):
= =
O = T 5
) OFF settings:
* Day of the week:

sunday Monday

OFF time (hhzmm):

Tuesday

] Tuesday

Saturday

Wednesday [ Thursday Friday Saturday

Preview:

oN

440

Sunday

Monday

Tuesday Wednesday Thursday  Friday  Saturday

oK [ concel |

1. ON settings

This section configures the day of the week and the time to turn on the output. The output is turned on at the specified time for

the specified day of the week.

Range

Setting

Description

Specifies the days of the week.

Hour: 0 to 23

Day of the week

ON time

Used to enter the time. Set the time in a range from 00:00 to 23:59.

Minute: 0 to 59

12-4
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2. OFF settings

This section configures the day of the week and the time to turn off the output. The output is turned off at the specified time for
the specified day of the week.

Setting Description Range
Day of the week Specifies the days of the week. —
- . L Hour: 0 to 24
OFF time Used to enter the time. Set the time in a range from 00:00 to 24:00. -
Minute: 0 to 59

Note: When the time is duplicated in the settings on other tabs, the settings on the tab with the larger tab number are valid.
For example, if ON time is 8:00 and OFF time is 9:00 on the P 1 tab and ON time is 9:00 and OFF time is 10:00 on the P 2 tab, the 9:00 setting
is duplicated on the two tabs and OFF time for the P 1 tab is disabled. In this situation, the output is on from 8:00 to 10:00.

Time 7:00 8:00 9:00 10:00 11:00

ON time o ; ! 5 OFF time

ON : : :

P 1 tab settings ! ' '
OFF seemm—m—t | . ——- -

© ONtimeg,: ! po OFF time 1

ON ' !

P 2 tab settings : !
—'_' -

OFF = - - ——
ON H

Output D1

OFF see vt | - ..

If ON time is 9:00 and OFF time is 10:00 on the P 1 tab and ON time is 8:00 and OFF time is 9:00 on the P 2 tab, the 9:00 setting is duplicated
on the two tabs and ON time for the P 1 tab is disabled. In this situation, the output is on from 8:00 to 9:00.

« Preview
[ WEEK (Weekly Timer) 8 ] |

ON settings:
Day of the week:

7] Sunday Monday [ Tuesday  [] Wednesday [ Thursday  [F] Friday [F] Saturday

ON tme (hh:mm):

= =
O = R T
OFF settings:
Day of the week:

[[]sunday [ Monday Tuesday  [] Wednesday [7] Thursday ] Friday ] saturday

OFF time (hh:mm):

L Bk B

Preview:

4:40

oFF
Sunday  Monday  Tuesday Wednesday Thursday  Friday  Saturday

\ & J
oK cancel

The preview shows the ON/OFF state for the output based on the settings configured on the parameter tabs as a time chart.
The preview can be shown as a week or a day.

Setting Description
Week Select this radio button when showing the preview as a week.
Day Select this radio button when showing the preview as a day.
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To configure the days of the week and the time by specifying data registers
The day of the week and the time for the ON/OFF settings are configured according to the values stored in the specified data
registers. The day of the week and the time for the ON/OFF settings can be changed while the SmartAXIS is running.

When the day of the week or time in the ON/OFF settings is modified with the WEEK instruction input turned on, the modified data
register values are reflected in the ladder program when the current date and time matches the day of the week or time in the ON/

OFF settings.

« Device tab

WEEK (Weekly Timer) P )
{Devices | p1
] Dataregister settings:
51 (First DR) S2(Initialization Input) D1 (Output)
Tag Name: o100 ) [l Moo 3 [ M0001 5 &
Dy Addres: D0100 M0 100
D0100 - DO102
Comment:
[E pulse Output 3 (The number of parametertabs): |1 E|

Preview:

oN

440

Date RegisterAllocation | /-

Sunday  Monday  Tuesday Wednesday Thursday  Friday  Saturday

oK [ concel |

1. Data register settings

This setting selects whether to configure the day of the week and the time as fixed settings or to indirectly specify them with
data registers. To configure the day of the week and the time by specifying data registers, select this check box.

Selected check box

The day of the week and the time settings are indirectly specified by data registers. Configure the day of the week and the
time by using data registers. The day of the week and the time can be changed while the SmartAXIS is running. For
allocating the data register region, see "Data Register Allocation" on page 12-8.

The data registers can be initialized with the days of the week and the times configured on the parameter tabs by turning on
the initialization input. For initialization, see "3. S2 (source 2): Initialization input" on page 12-7.

Note: When this check box is not selected, the day of the week and the time are fixed settings. The day of the week and the time are
configured on the parameter tabs. The day of the week and the time cannot be changed while the SmartAXIS is running. For fixed settings,
see "To configure the day of the week and the time as fixed settings" on page 12-3.

2. S1 (source 1): Starting data register
This setting specifies the start of the data register region to store the days of the week and time settings for the WEEK

instruction.

This setting is only used when indirectly specifying the settings for the WEEK instruction with data registers.

Setting

Description

Tag Name

Specifies the tag name or the device address for the device.

Device Address

Shows the device address that corresponds to the tag name.

Used Data Registers

Shows the range of data registers used to store the settings. This item changes when the device address or the
number of parameter tabs changes.

Comment

Shows the comment for the device address. This item can be edited.

For allocating the data register region, see "Parameter tab" on page 12-7.

12-6
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3. S2 (source 2): Initialization input

This setting specifies the device to initialize the days of the week and the times stored in the data register region that starts
from S1 (source 1).

The values configured on the parameter tabs are stored in the data registers by turning on the initialization input.
This setting is only used when indirectly specifying the settings for the WEEK instruction with data registers.

H

. S3 (source 3): Number of parameter tabs
This setting configures the number of parameter tabs.
This setting is shared in common with "To configure the day of the week and the time as fixed settings". See "4. S3 (source
3): Number of parameter tabs" on page 12-4.

vl

. D1 (destination 1): Output

This setting configures the output for the results when the configured day of the week and time and the current day of the
week and time are compared.

This setting is shared in common with "To configure the day of the week and the time as fixed settings". See "5. D1
(destination 1): Output" on page 12-4.

[}

. Pulse Output

This setting configures the operation for D1 (output). This setting is applied to all parameter tabs and is shared in common
with "To configure the day of the week and the time as fixed settings". See "6. Pulse Output" on page 12-4.

7. Data Register Allocation

Click this button to display the Data Register Allocation dialog box. As shown below, a table showing the data registers and
their corresponding WEEK instruction settings is displayed on the dialog box (8). Click Allocate Comments (9) and you can
configure the comments for the data registers that correspond to the names of the settings.

This button is only used when indirectly specifying the settings for the WEEK instruction with data registers.

Data Register Allocation dialog box

( Data Register Allccation [ﬂE-J\
[ N
Data Register Description
DO0DD P1: Day of the week({ON and OFF)
DO001 P1:0ON Time
Do002 P1: OFF Time
DOD03 P2 : Day of the week({OMN and OFF)
DO004 P2 : ON Time
DO005 P2 : OFF Time L (8)
DODDE P3 : Day of the week({ON and OFF)
Do0o7 P3:ON Time
Do008 P3 : OFF Time
DOD0S P4 : Day of the week({ON and OFF)
Do010 P4 : ON Time
Doo11 (93 : OFF Time
Y

« Parameter tab

This tab configures the ON/OFF settings for the output. A maximum of 20 parameter tabs can be configured for 1 WEEK
instruction.

If indirectly specifying the settings for the WEEK instruction with data registers, the settings configured on the parameter tabs are
stored in the data registers when the initialization input is turned on.

This setting is shared in common with "To configure the day of the week and the time as fixed settings". See "Parameter tab" on
page 12-4.

« Preview

The preview shows the ON/OFF state for the output based on the settings configured on the parameter tabs as a time chart.
This function is shared in common with "To configure the day of the week and the time as fixed settings". See "Preview" on page
12-5.
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Data Register Allocation

If indirectly specifying the settings for the WEEK instruction with data registers, the settings are allocated to the data registers as
follows.

Storage destination Data size (word) R (Read)/W (Write) Setting
Start address+0 1 R/W Day of the week
Start address+1 1 R/W P1tab ON time
Start address+2 1 R/W OFF time
Start address+3 1 R/W Day of the week
Start address+4 1 R/W P 2 tab ON time
Start address+5 1 R/W OFF time
o o o o
o o o .
Start address+57 1 R/W Day of the week
Start address+58 1 R/W P 20 tab ON time
Start address+59 1 R/W OFF time

« Day of the week data register allocation
The day of the week for the ON settings and the day of the week for the OFF settings are allocated as bits in 1 data register as
follows.

‘ ON settings day of the week ‘ OFF settings day of the week ‘
Bit Bit Bit Bit
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Reserved| Saturday | Friday |Thursday|Wednesday| Tuesday | Monday | Sunday |Reserved|Saturday| Friday |Thursday|Wednesday| Tuesday | Monday | Sunday

J

N
0: Disabled (check box not selected) Dat T © word
1: Enabled (check box selected) ata register (1 word)

Example day of the week settings
[To configure the output to turn on Monday and to turn off Friday]

Monday is enabled in the ON settings, Friday is enabled in the OFF settings

‘ ON settings ‘ OFF settings
Bit Bit Bit Bit
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0 0 0 0 0 1 0 0 1 0 0 0 0 0

Reserved Saturday Friday Thursday Wednesday Tuesday Monday Sunday Reserved Saturday Friday Thursday Wednesday Tuesday Monday Sunday
Day of the week setting (ON): 0000010

Day of the week setting (OFF): 0100000

The value of the data register is 1000100000 (binary) = 544 (decimal).

[To configure the output to turn on Monday and Thursday and to turn off Tuesday and Saturday]

Monday and Thursday are enabled in the ON settings, Tuesday and Saturday are enabled in the OFF settings

‘ ON settings ‘ OFF settings ‘
Bit Bit Bit Bit
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0 0 1 0 0 1 0 1 0 0 0 1 0 0

Reserved Saturday Friday Thursday Wednesday Tuesday Monday Sunday Reserved Saturday Friday Thursday Wednesday Tuesday Monday Sunday
Day of the week setting (ON): 0010010

Day of the week setting (OFF): 1000100

The value of the data register is 1001001000100 (binary) = 4676 (decimal).

The ON time and the OFF time are stored in the data register as follows.

12:34 23:45
For12:34 | 1234 (Decimal) | For23:45 | 2345 (Decimal) |
Data register (1 word) Data register (1 word)
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12: WEEK PROGRAMMER INSTRUCTIONS

Examples: WEEK

[To turn on output Q0 Monday to Friday each week from 8:30 to 17:15]

Parameter tab

oFF
Sunday  Monday  Tuesday Wednesday Thusday  Friday

WEEK (Weekly Timer) X
ON setiings:
Day of the week:
7] Sunday Monday (7] Tuesday Wednesday [7] Thursday Friday (7] Saturday
ON time (sh:mm):
= =l
EE:= H
OFF settings:
Day of the week:
7] Sunday Monday (7] Tuesday Wednesday [7] Thursday Fiday  [7] Saturday
OFF time (bhmm):
= |
BB
Preview:

oN H H H H H
Saturday

Configure the tab as shown above and set D1 to Q0.

Ladder program

WEEK

M8125

S1

S2

S3

D1
Qo

[To turn on output Q0 Tuesday, Wednesday, and Saturday each week from 20:30 to 1:15 the next day]

Parameter tab

WEEK (Weekly Timer) D i)
[Deviees P1 ]
ON settings:

Day of the week:

[lsunday  [[]Monday (7] Tuesday Wednesday [ Thursday [ Friday

ON time (hh:mm):
= =
B E:= H
OFF sattings:
Day of the week:

[@sindsy  [IMonday  [Tuesday [7] Wednesday [@]Thursday [ Friday

OFF time (hhimm):

o =l w=

Saturday

[ Seturday

Preview:

| L

|

oFF
Sunday  Monday  Tuesday Wednesday Thursday  Friday

Saturday

Configure the tab as shown above and set D1 to QO.

Ladder program

WEEK

M8125

S1

S2

S3

D1
Qo
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12: WEEK PROGRAMMER INSTRUCTIONS

[To turn on output Q0 Monday, Wednesday, and Friday each week from 6:00 to 9:00, 15:00 to 18:00, and 22:00 to 0:00 the next day]

Parameter tab

Configure the settings using three tabs.

On P 1 tab, configure the output to turn on Monday, Wednesday, and Friday from 6:00 to 9:00.

WEEK (Weekly Timer)

2 e |

P1 P2 P3

ON settings:
Day of the week:

[£] Sunday Monday [T Tuesday Wednesday [] Thursday

ON tme (rhimm):
= =

[ = O =

OFF settings:

Day of the week:

[ senday Monday ] Tuesday Wednesday [ Thursday

OFF time (hhimm):

Friday ] seturday

Fiday [ Soturday

Preview:
@ Week © Day:

a1 Tyl

ill

oFF

Sunday  Monday  Tuesday  Wednesday Thursday

Friday Saturday

On P 2 tab, configure the output to turn on Monday, Wednesday, and Friday from 15:00 to 18:00.

WEEK (Weekly Timer)

2. [z |

Devices [P | P2 [p3

ON settings:
Day of the week:

[ sunday Monday [ Tuesday (7] Wednesday [ Thursday

ON tme (hh:mm):

[s E:k H

OFF settings:

Day of the week:

[F] Sunday Monday  [F] Tuesday Wednesday [7] Thursday

OFF time {hhimm):

[= F:k E

Fiday [ Soturday

Friday [F] Saturday

Preview:
® Week () Day:

- L

ill

oFF

Sunday Monday ~ Tuesday  Wednesday  Thursday

Friday Saturday

On P 3 tab, configure the output to turn on Monday, Wednesday, and Friday from 22:00 to 0:00 the next day.

WEEK (Weskly Timer)

P e |

Devices [P1 P2 | P3

ON settings:
Day of the week:

[7] Sunday Monday [ Tuesday (] Wednesday (] Thursday

ON tme (rh:mm):
= =

= F:k H

OFF settings:

Day of the week:

[F] Sunday Monday [ Tuesday Wednesday [] Thursday

OFF time (nh:mm):

= H:k H

Friday [F] Saturday

Friday [ Saturday

Preview:

A

il

OFF

Sunday Monday ~ Tuesday  Wednesday Thursday

Friday Saturday

Configure the tabs as shown above and set D1 to QO.

12-10
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12: WEEK PROGRAMMER INSTRUCTIONS

Ladder program

!
M8125

WEEK

S1 S2 S3 D1

[To indirectly specify the settings with data registers]

This example describes turning on output M100 Monday to Friday each week from 8:30 to 17:15 as an example.

Select the Data register settings check box and set S1 to DO and S2 to MO.

Parameter tab

WEEK (Weekly Timer)

Devices [p1

Data register settings:
51 (FirstDR)

2 (1nitialization Input)

D1 (Output)

Tag Name: pacoa

] [woooo

Device Address: [poooo

| oo

D0000 - D0002

Comment:

[E1 Pulse Output:

(e mamberof parametartabey: [1 5]

[0 [ WEEK (Weekly Timer)
N settngs:
Day of the neek
[F] sunday Monday
=
J o time ()
= |
B E:=
OFF settings:
Day of the week:
] sunday Monday
OFF tine (hamm)
= =
EmcHn:

[7]Tuesday [ Wednesday [7] Thursday  [7] Friday

[9] Tuesday  [] Wednesday (] Thursday (3] Friday

] Saturday

] saturday

Preview:

oFF
sunday  Monday

Data Register Allacation

Tuesday Wednesday Thursday

Friday

Preview:

Saturday

Sunday

Data Register Allacation

oN H H H H H oN H H H H H
oFF

Monday  Tuesday Wednesday Thursday

Friday  Saturday

Data register allocation

The settings on the P 1 tab are allocated to data registers DO to D2 as shown in the table below. The settings configured on the

parameter tab are stored in DO to D2 by turning on initialization input S2.

Data register Setting Initial setting
DO Day of the week setting 15934 (Monday to Friday, both ON settings and OFF settings)
D1 P1tab ON time 830
D2 OFF time 1715
Ladder program
_| | O_ The initialization input (M1) turns on with the first
| scan and the initial settings configured on the P 1
M8120 MO tab are stored in DO to D2.
—] SOty
M1
WEEK S1 3 53 D1 The WEEK instruction starts operating according to
: the values of data registers DO to D2.
M8125 DO MO 1 M100
MOV(W) 51 DI- REP When M10 turns or?, the ON time (D1) changes to
_| SOTU 9:00 and the OFF time (D2) changes to 17:00.
900 D1
M10
MOV(W) S - D1 - REP When M1 turns on, all of the WEEK instruction
settings (DO to D2) return to the initial settings.
1700 D2

IDEC
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12: WEEK PROGRAMMER INSTRUCTIONS

YEAR (Yearly Timer)
The YEAR instruction compares the specified date with the current date and
YEAR S1 2 S3 D1 outputs that result. With this instruction you can specify special dates within a
i one year period.
KKKk k kKKK kKKK kkkkk

When the input is on, the output specified by D1 is turned on when the date
specified by the ON settings matches the current date.

The output is turned off when the date specified by the OFF settings matches the
current date.

When the ON settings are December 15, 2012 and the OFF settings are January
20, 2013, output D1 turns on and off as follows.

Year 2012 2013 -
Month 11 12 1 2

Day 5 15th 5 0th !

: ' : ! :

ON ! !

Output D1 5 5
OFF - - “--

it it

ON settings Month : December OFF settings Month : January
Day : 15th Day : 20th

Notes:

A maximum of 10 YEAR instructions can be used in a user program.

Normally the output is only updated when the current date and the date for the ON/OFF settings matches, but when the YEAR instruction
input changes from off to on, the output state at the current date is determined according to the ON/OFF settings and the output is turned on
or off.

For details, see "Timing Chart when the Input Turns On during the Configured Interval" on page 12-22.

When pulse output is enabled, output is turned on for one scan at the instant (0:00) the date changes to the ON date.

When the YEAR instruction input changes from off to on, the output state at the current date is judged according to the ON/OFF settings, and
the output is turned on for 1 scan only.

For pulse output, see "6. Pulse Output" on page 12-14 or "6. Pulse Output" on page 12-18.

When the year data is outside the range of 2000 to 2099, the month data is outside the range of 1 to 12, the day data is outside the range of
1 to 31, the week data is outside the range of 1 to 5, and the day of the week data is outside the range of 0 to 6, a user program execution
error will occur.

The YEAR instruction cannot be used in an interrupt program.
If used, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on the SmartAXIS. For details
about the user program execution errors, see "User Program Execution Errors" on page 4-13.

When the yearly setting or monthly setting is enabled and a date that does not exist according to the month or year is set for the ON setting
or the OFF setting, the output turns on or off on the first day of the next month.

Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Starting data register - = = — — — A — —
S2 (Source 2) Initialization input - = X - = - —= — —
S3 (Source 3) Number of parameter tabs - = = = = = = X —
D1 (Destination 1) Output port — X & - - = = — —

& Special data registers cannot be designated as S1. Internal relays M0 through M1277 can be designated as D1. Special internal relays cannot be
designated as D1.
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12: WEEK PROGRAMMER INSTRUCTIONS

Settings
There are two methods to configure dates for the YEAR instruction. Specify the method on the Device tab with Data register
settings.

« Configure the dates as a fixed setting

The dates for the ON/OFF settings are uniquely determined. The dates for the ON/OFF settings cannot be changed while the
SmartAXIS is running. For details, see "To configure the dates as a fixed setting" on page 12-13.

« Configuring the dates by specifying data registers

The dates for the ON/OFF settings are configured according to the values stored in the specified data registers. The dates for
the ON/OFF settings can be changed while the SmartAXIS is running. For details, see "To configure the dates by specifying
data registers" on page 12-17.

To configure the dates as a fixed setting
The dates for the ON/OFF settings are uniquely determined. The dates for the ON/OFF settings cannot be changed while the
SmartAXIS is running.

« Device tab

YEAR (Vearly Timer) D |
Devices PL
Dataregisters. _.ng:
iar D1 (Output) _
Tag Name: [ 2.7 ‘ 3. \ S
DeviceAderess: [ | 1| \
Comment t
=]
[ Pulse Output S3(The number of parameter tobs): 1 |]
Preview:
o —
January b4 2013 February 2013 March 2013
Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu we Th Fr Sa [E
1 2 3 4 5 1 2 1 2
6 7 8 9 1 11 12 3 4 5 6 7 8 9 3 4 5 6 7 8 9
13 14 15 16 17 18 19 10 11 12 13 14 15 16 10 11 12 13 14 15 16
20 21 22 23 24 25 26 17 18 19 20 21 22 23 17 18 19 20 21 22 23
27 28 29 30 31 24 25 26 27 28 24 25 26 27 28 29 30
31
oK Ci |

1. Data register settings

This setting selects whether to configure YEAR instruction dates as fixed settings or to indirectly specify them with data
registers.

To configure the dates as fixed settings, clear this check box.
[£] Unselected check box

The dates are fixed settings.

The dates are configured on the parameter tabs. The dates cannot be changed while the SmartAXIS is running. For the
settings, see "Parameter tab" on page 12-4.

Note: When this check box is selected, the settings for dates are indirectly specified with data registers. Configure the dates by using data
registers. The dates can be changed while the SmartAXIS is running. For indirection specification with data registers, see "To configure the
dates by specifying data registers" on page 12-17.

2. S1 (source 1): Starting data register
This setting is not configured when configuring the dates as fixed settings.

3. S2 (source 2): Initialization input
This setting is not configured when configuring the dates as fixed settings.
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12: WEEK PROGRAMMER INSTRUCTIONS

4, S3 (source 3): Number of parameter tabs
This setting configures the number of parameter tabs. When this value is increased or decreased, the number of parameter tabs
displayed on the dialog box increases or decreases. 10 bytes of the user program region are used for each parameter tab.
For the settings, see "Parameter tab" on page 12-14.

5. D1 (destination 1): Output
This setting configures the output for the results when the configured dates and the current date are compared.

Setting Description
Tag Name Specifies the tag name or the device address for each device.
Device Address Shows the device address that corresponds to the tag name.
Comment Shows the comment for the device address. This item can be edited.

6. Pulse Output
This setting configures the operation for D1 (output). This setting is applied to all parameter tabs.

Selected check box
When the current date changes to the date in the ON settings, the output is turned on for only one scan.
[C] Unselected check box

The output is turned on and off according to the ON settings and the OFF settings.

« Parameter tab
This tab configures the settings for the output. A maximum of 20 parameter tabs can be configured for 1 YEAR instruction.

YEAR (Yearly Timer) |
eeeee 1. 2.
7
ON settings: [ Yearly [ Monthly
. =
Month and Day Settings:
Day of the week: | ‘ ‘
End of month
OFF settings:
4 " =
4 e e [
Manth and Day Settings:
Day of the week: ‘ ‘
) End of month
[E] specify ON duration: :
Preview:
. =
o

January v 4 2013 » February 2013 March 2013

Su Mo Tu We Th Fr Sa  Su Mo Tu We Th Fr Sa Sy Mo Tu We Th Fr Sa |E
@Mz 3 4 s 12 12
6 7 8 § 10 i 12 3 4 5 6 7 & 9 3 4 5 6 7 & 9
13 14 15 16 17 18 48 10 41 12 13 14 15 16 40 11 12 43 14 15 16
20020 022 23 24 35 26 17 18 19 20 2 22 23 17 18 18 20 24 22 23
7 28 29 30 H 4 25 26 27 28 24 25 26 27 28 2% 30

1. Yearly
When Yearly is selected, the Month and Day settings are valid every year.
At this time, you can configure whether or not to make the Month and Day settings valid yearly from a year until another
year with Year.

2. Monthly
The settings for the selected tab are valid each month. At this time, Month is disabled.
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12: WEEK PROGRAMMER INSTRUCTIONS

3. ON settings

This section configures the date to turn on the output. The output is turned on at 0:00 on the configured date.

Setting Description Range
Year Specifies the year to turn on the output. 2000 to 2099
Month Specifies the month to turn on the output. 1to 12
Day Specifies the day to turn on the output. 1to 31
Month and Day — - -
. Specifies the day as the day of the week to turn on the output. Specify the week in
Setting Day of the week 1to6
the range of the 1st to the 5th (or the last) week and set the day of the week.
End of month Specify the end of month to turn on the output on the last day of the month. —
4. OFF settings
This section configures the date to turn off the output. The output is turned off at 0:00 on the configured date.
Setting Description Range
Year Specifies the year to turn off the output. 2000 to 2099
Month Specifies the month to turn off the output. 1to 12
Day Specifies the day to turn off the output. 1to31
Month and Day Specifies the day as the day of the week to turn on the output. Specify the week in
) ifi y y wi ur utput. i week i
Settin Day of th Kk 1to6
9 ay ot the wee the range of the 1st to the 5th (or the last) week and set the day of the week. °
End of month Specify the end of month to turn off the output on the last day of the month. —
This item specifies whether or not to turn off the output after the number of
Specify ON duration specified days from when it was turned on. 1to030

If this setting is enabled, the OFF settings are disabled. This setting can be set in a
range from 1 day to 30 days.

Note: When the date is duplicated in the settings on other tabs, the settings on the tab with the larger tab number are valid.
For example, if the ON date is the 8th of every month and the OFF date is the 16th of every month on the P 1 tab and the ON date is the 16th of
every month and the OFF date is the 22nd of every month on the P 2 tab, the 16th of every month setting is duplicated on the two tabs and the ON
settings for the P 2 tab are valid. In this situation, the output is on from the 8th to the 22nd of every month.

Month :
Year

ON
P 1 tab settings

OFF ---

ON
P 2 tab settings

ON
Output D1

OFF ---

_

2012
9 [ 10 [
i ON date OFF date : :
8th of 16th of
every 12 every
month month
! ON date OFF date |
' 16th of 22th of
every ¢4 12 every
month month

If the ON date is the 16th of every month and the OFF date is the 22nd of every month on the P 1 tab and the ON date is the 8th of every month
and the OFF date is the 16th of every month on the P 2 tab, the 16th of every month setting is duplicated on the two tabs and the ON settings for
the P 1 tab are disabled. In this situation, the output is on from the 8th to the 16th of every month.

IDEC
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12: WEEK PROGRAMMER INSTRUCTIONS

« Preview

YEAR (Yearly Timer) 1% [

ON settings:

vear:

Month and Day Settings:

() Day of the week: | ‘ ‘

(] Yearly [C1] Monthly

(©)End of month

OFF settings:

Year:

=
=i
Month and Day Settings:

(0)Day of the week: | ‘ ‘

End of month

[ Specify ON duration: :

((Freven
v [ g
«  January v o« 2013 » February 2013 March 2013 &

Su Mo Tu We Th Fr S Su Mo Tu We Th Fr Sa  Su Mo Tu We Th Fr Sa
0 sl 2 3 4 s 1oz 1oz
€ 7 8 9 10 1112 3 4 5 6 7 & 9 3 4 5 & 7 & 09
13 014 15 16 17 18 19 10 11 12 13 14 15 16 10 11 12 13 14 15 1§
20020 2 2B 24 25 26 17 18 19 20 21 2 23 17 18 18 20 21 22 23
7 2% 29 30 3 24 25 26 27 28 24 25 26 27 28 28 30

31 -

The preview shows the ON/OFF state for the output based on the settings configured on the parameter tabs in a calendar.
The dates that are set to ON are highlighted in orange. Three months are shown at one time.

Setting Description

Year Specifies the year to show in the preview.

Scrollbar You can change the month shown in the preview by moving the scrollbar.
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12: WEEK PROGRAMMER INSTRUCTIONS

To configure the dates by specifying data registers

The dates for the ON/OFF settings are configured according to the values stored in the specified data registers.
The dates for the ON/OFF settings can be changed while the SmartAXIS is running.

When the date in the ON/OFF settings is modified with the YEAR instruction input turned on, the modified data register values are
reflected in the ladder program when the current date and time matches 0:00 on the date in the ON/OFF settings.

« Device tab

YEAR (Yearly Timer) (9 [
Devices |pi
[¥] Data reqgister settings:
S1 (First DR) S2(InitializationInput) D1 (Output)
Tog Name: =1 3 [ 5 =
Device Address: ) ) :
Comment:
[El pulse output S3(The number of parametertabs):[1 [+
Preview:
v [ muff
«  January o« 2013 February 2013 March 2013
Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa [
2 3 4 5 1 2 1 2
L} 7 8 § 10 1 12 3 4 5 6 7 8 9 3 4 5 6 7 8 9
13 14 15 16 17 18 19 0 11 12 13 14 15 16 0 11 12 13 14 15 16
20 21 22 23 24 25 26 17 18 19 20 21 22 23 17 18 19 20 21 22 23
27 28 29 30 31 24 25 26 27 8 24 25 26 27 28 29 30
31
DataRegister Allocation 7. oK. Cancel

1. Data register settings

This setting selects whether to configure YEAR instruction dates as fixed settings or to indirectly specify them with data
registers.

To configure the dates by specifying data registers, select this check box.
Selected check box

The date settings are indirectly specified by data registers. Configure the dates by using data registers. The dates can be
changed while the SmartAXIS is running. For allocating the data register region, see "Data Register Allocation" on page 12-
19.

The data registers can be initialized with the days of the week and the times configured on the parameter tabs by turning on
the initialization input. For initialization, see "3. S2 (source 2): Initialization input" on page 12-17.

Note: When this check box is not selected, the dates are fixed settings. The dates are configured on the parameter tabs. The dates cannot
be changed while the SmartAXIS is running. For fixed settings, see "To configure the dates as a fixed setting" on page 12-13.

2. S1 (source 1): Starting data register
This setting specifies the start of the data register region to store the dates for the YEAR instruction.
This setting is only used when indirectly specifying the dates with data registers.

Setting Description
Tag Name Specifies the tag name or the device address for the device.
Device Address Shows the device address that corresponds to the tag name.

Shows the range of data registers used to store the settings. This item changes when the device address or the number
of parameter tabs changes.

Comment Shows the comment for the device address. This item can be edited.

Used Data Registers

For allocating the data register region, see "Data Register Allocation" on page 12-19.

3. S2 (source 2): Initialization input
This setting specifies the device to initialize the dates stored in the data register region that starts from S1 (source 1).
The values configured on the parameter tabs are stored in the data registers by turning on the initialization input.
This setting is only used when indirectly specifying the settings for the YEAR instruction with data registers.
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4, S3 (source 3): Number of parameter tabs

This setting configures the number of parameter tabs.
This setting is shared in common with "To configure the dates as a fixed setting". See "4. S3 (source 3): Number of parameter
tabs" on page 12-14.

5. D1 (destination 1): Output

This setting configures the output for the results when the configured dates and the current date are compared.
This setting is shared in common with "To configure the dates as a fixed setting". See "5. D1 (destination 1): Output" on page
12-14.

6. Pulse Output
This setting configures the operation for D1 (output). This setting is applied to all parameter tabs.
This setting is shared in common with "To configure the dates as a fixed setting". See "6. Pulse Output" on page 12-14.

7. Data Register Allocation
Click this button to display the Data Register Allocation dialog box. As shown below, a table of the data registers and their
corresponding YEAR instruction settings is displayed on the dialog box (8). Click Allocate Comments (9) and you can
configure the comments for the data registers that correspond to the names of the settings.
This button is only used when indirectly specifying the settings for the YEAR instruction with data registers.

« Data Register Allocation dialog box

( Data Register Allccation &J\
7 N
Data Register Description -
DO0DD P1: Year{ON)
DO001 P1: Month and Day{ON)
Do002 P1: Year(OFF)
DO003 P1: Month and Day{OFF)
DO004 P2 : Year(ON)
DO005 P2 : Month and Day{ON) 8)
DO00S P2 - Year(OFF) g
Do0o7 P2 : Month and Day{OFF)
Do008 P3 : Year(ON)
DO00S P3 : Month and Day{ON)
Do010 P3 : Year(OFF)
Doo11 P3 : Month and Day{OFF)
Doni2 P4 : Year(ON)
nonia P4 - Manth and Diwi0iky e

®

« Parameter tab

This tab configures the settings for the output. A maximum of 20 parameter tabs can be configured for 1 YEAR instruction.

If indirectly specifying the settings for the YEAR instruction with data registers, the settings configured on the parameter tabs are
stored in the data registers when the initialization input is turned on.

This setting is shared in common with "To configure the dates as a fixed setting". See "Parameter tab" on page 12-14.

« Preview
The preview shows the ON/OFF state for the output based on the settings configured on the parameter tabs in a calendar.
This function is shared in common with "To configure the dates as a fixed setting". See "Preview" on page 12-16.
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Data Register Allocation

The settings configured on the parameter tabs are allocated to the data registers as follows.

Storage . R (Read)/ .
destination Data size (word) W (Write) Setting
Start address+0 1 R/W . Year
ON setting
Start address+1 1 R/W Month, Day or Day of the week
Start address+2 1 R/W P1tab Year
OFF settin
Start address+3 1 R/W g Month, Day or Day_ of the week_(number
of days when specified to remain on)
Start address+4 1 R/W . Year
ON setting
Start address+5 1 R/W Month, Day or Day of the week
Start address+6 1 R/W P 2tab Year
OFF settin
Start address+7 1 R/W g Month, Day or Day_ of the week_(number
of days when specified to remain on)
L] L] L] L]
L] L] L] L]
L] L] L] L]
Start address+76 1 R/W . Year
ON setting
Start address+77 1 R/W Month, Day or Day of the week
Start address+78 1 R/W P 20 tab Year
OFF settin
Start address+79 1 R/W g Month, Day or Day' of the week'(number
of days when specified to remain on)

« Month, Day or Day of the week data register allocation
The Month, Day or Day of the week are allocated as bits in 1 data register as follows.

* Month, Day Data register (1 word)

A
4 A
Reserved Month setting Reserved Day setting
Bit Bit Bit Bit
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
January to December 1st to 31st

e Month, Week, Day of the week Data register (1 word)
A

4 N
Reserved Month setting Reserved Week setting Day of the week setting
Bit Bit Bit Bit
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
January to December 1st to 5th (or the last) Sunday to Saturday
Week setting assignments  Day of the week assignments
(Binary) (Decimal) (Binary) (Decimal)
001000 = 8 : 1st 000 = 0 : Sunday
010000 = 16: 2nd 001 = 1 : Monday
011000 = 24: 3rd 010 = 2 : Tuesday
100000 = 32: 4th 011 = 3 : Wednesday
101000 = 40: 5th 100 = 4 : Thursday
110000 = 48: Last 101 = 5 : Friday
110 = 6 : Saturday
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o Month, End of month

Reserved Month setting Reserved

bit bit bit bit
15 14 13 12 11 10 9 8 7 6 5 4

January to December
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Example day of the week settings

[When configured to turn on the output on January 1st]

January 1st
Reserved Month setting Reserved Day setting
Bit Bit Bit Bit
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

ojojo0,0(0}j0,0}1f0O|0|jO0O|O0O|0|O0]O0]|1

Month setting: 0001 = 1
Day setting: 00001 =1
The value of the data register is 100000001 (binary) = 257 (decimal).

[When configured to turn on the output on December 31st]

December 31st

‘ Reserved Month setting Reserved ‘ Day setting

Bit Bit Bit Bit
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0| 0| 0] O 1 1 o|O0|]O0|O0]O 1 1 1 1 1

Month setting: 1100 = 12
Day setting: 11111 = 31
The value of the data register is 110000011111 (binary) = 3103 (decimal).

[When configured to turn on the output on the 1st Monday of January]

1st Monday of January

‘ Reserved Month setting Reserved Week setting ‘ Day of the week setting
Bit Bit Bit Bit
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

o,0,0(0(0O}|O0O}|O0O}|1}J]O0|O|O0O|O0]1]0]O0]1

Month setting: 0001 = 1 (January)

Week setting: 001 = 1 (1st)

Day of the week setting: 001 = 1 (Monday)

The value of the data register is 100001001 (binary) = 265 (decimal).

[When configured to turn on the output on the 4th Thursday of June]

4th Thursday of June

Reserved ‘ Month setting Reserved Week setting Day of the week setting
Bit Bit Bit Bit
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

ojojo0of0(0}1,1j0f0J0|1}j0|0]1]0]|O0

Month setting: 0110 = 6 (June)

Week setting: 100 = 4 (4th)

Day of the week setting: 100 = 4 (Thursday)

The value of the data register is 11000100100 (binary) = 1572 (decimal).

[When configured to turn on the output on the Final]

Final

‘ Reserved ‘ Month setting ‘ Reserved ‘ Week setting Day of the week setting
Bit Bit Bit Bit
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0 0] 0 0|0 1 1 010 1 1 0 0 1 0 0

Month setting: 0110 = 6 (June)

Week setting: 110 = 6 (final)

Day of the week setting: 100 = 4 (Thursday)

The value of the data register is 11000110100 (binary) = 1588 (decimal).
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Timing Chart when the Input Turns On during the Configured Interval

When the input turns on or off during the interval between the ON settings and the OFF settings, and when the input turns on or
off after 0:00 on the date configured by the ON settings when pulse output is enabled, the timing chart is as follows.

« When pulse output is disabled
When the input is turned on, the current date and the ON and OFF settings are compared and the output turns on or off.

Settings Ladder program
ON settings February 15, 2012
- YEAR S1 S2 S3 D1
OFF settings February 17, 2012 |
1 Qo0
Output port Qo MO

[When the input is on before the day specified by the ON settings]

On February 13, 2012, when the input is turned on, the result of the current date compared with the ON and OFF settings is not
within the ON and OFF settings (February 15 to February 17, 2012). Therefore, the output remains off.

February 2012

Currentdate | 13th [ 14th [ 15th [ 16th [ 17th [
ON
Input MO
OFF ---
ON
Output QO !
OFF ==~
gy gy
Judgment ON settings OFF settings

[When the input is turned on or off during the interval between the ON and OFF settings]

On February 15, 2012, when the input is turned on, the result of the current date compared with the ON and OFF settings is within
the ON and OFF settings (February 15 to February 17, 2012). Therefore, the output turns on. The output turns off when the input
is turned off.

On February 16, 2012, when the input is turned on, the result of the current date compared with the ON and OFF settings is that
the output is turned on.

. February 2012

Currentdate | 13th 14th 15th 16th 17th

ON
Input MO

OFF =--

ON
Output QO |

OFF === L

gl s
ON settings Judgment Judgment  OFF settings
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« When pulse output is enabled
The input is determined to be on or off at 0:00 on the date of the ON settings and the output is turned on. The current date is not
compared with the ON settings when the input is turned on.

Settings Ladder program
P 1 tab ON settings July 2, 2012
- YEAR S1 S2 S3 D1
P 2 tab ON settings July 4, 2012 |
2 Q0

Output port Qo MO

[When the input turns on before the day specified by the ON settings]

The result of the input being determined at 0:00 on July 2, 2012 is to turn on the output for one scan.
The result of the input being determined at 0:00 on July 4, 2012 is to turn on the output for one scan.

. July 2012

Current date [ ist [ 2st [ 3st [ 4st [ 5st

ON ]
Input MO 0 :

OFF ==~ ' '

ON
Output Q0

OFF =--

P1tab P2tab
ON settings ON settings

[When the input turns on exactly on the day specified by the ON settings]
When the input turns on at 0:00 on July 2, 2012, the output turns on for one scan.
When the input turns on after 0:00 on July 4, 2012, the output turns on for one scan.

. July 2012

Currentdate | 1th [ 2th [ 3th [ 4th Sth

ON
Input MO

OFF ===

ON ' <4— Output is not turned on
Output QO :

OFF == -

gl s
P1tab P2 tab
ON settings ON settings
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Examples: YEAR
« To configure the dates as fixed settings
[To turn on QO from 0:00 on September 1, 2011, to 0:00 on June 25, 2013]

sxx 2011 2012 2013 2014 sk
ON date :2011/09/01 ON---------

OFF date : 2013/06/25 OFF 4 |
Yearly : OFF ‘ ‘
Monthly : OFF

Parameter tab

VEAR (Yearly Timen) [ 2 [t

ON settings: ElYearly [ Monthly
Year:

i
g
K1d

Month and Day Settings:

Month: [Septenber @oay: B

()Day of the week: | .‘ ‘: E

(@End ofmonth

OFF settings:
Year  [013 [

(@)Day of the week: [t 9 [

(@End ofmonth

1] Specify ON duration: -

1817 (18]
B s 65 27 28 29
30

oataagiterAllcaton

Configure the tab as shown above and set D1 to QO.

Ladder program

1 YEAR S1 S2 S3 D1
!
M8125 1 Q0
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[To turn on output QO from 0:00 on August 12 to 0:00 on August 15 every year]
xxx 2009 2010 2011 2012 wxx

ON date :2000/08/12 ~ ON --------- ﬂ ””””””””” |—| ’’’’’’’’’ ﬂ ””””””””” rL

OFF date : 2099/08/15 OFF

vearly :ON 8§12 815 8l2 815 812 815 812 8§15
Monthly : OFF / / / / / / / /

Parameter tab
[ YEAR (vearly Timen) 2. [ |

ONsettings:

Month and Day Settings:

J)Day of theweek: ‘ ‘ ‘

[ Yearly O Monthiy

2)End of month

OFF settings:
Year:

Month and Day Settings:

J)Day of theweek: ‘ ‘ I

2 End of month

[£] Specify ON duration: [ 1=

Preview:
ve | 25
July 2013 August 2013 September 2013
Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
12 3 4 5 6 123 12 3 4 5 6 7

7 8 9 10 1 1213 4 5 & 7 8§ 9 10 8 9 10 11 12 13 14
19015 16 17 18 19 20 1 EEEEINEN 15 16 17 15 16 17 18 19 20 2|
21 22 23 2% 25 26 27 18 19 20 21 2 23 24 22 23 24 25 26 27 28 |
8 29 30 31 25 26 27 28 29 30 3 29 30

DataRegister Allocation

Configure the tab as shown above and set D1 to QO.

Ladder program

YEAR S1 S2 S3 D1

M8125

[l DEC SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382 12-25



12: WEEK PROGRAMMER INSTRUCTIONS

[To turn on output QO only on the 2nd Monday of each month from 2000 to 2099]

*xx January February March April sxx
ON date : 2000/**/2nd Monday ON J-I ------------ |—| ------------ ﬂ ------------ I-l ----------
OFF date : 2099/**/2nd Monday + 1 day ~oFfF — - = - = - =
Yearly :ON ’ . ! R 7 ~ 7 ~
2nd 2nd 2nd 2nd 2nd 2nd 2nd 2nd
Monthly : ON Monday Monday Monday Monday Monday Monday Monday Monday
+ + + +
1 day 1 day 1 day 1 day
Parameter tab
[ YEAR (veariy Timen) ? [
ON settings: <] Yearl [#] monthly
Year: mE
Month and Day Settings:
Month: l:l O)Day: ;
®)Day of the week: |an D‘ ‘Munday E‘
2)End of month
OFF settings:
Year
; Ty ®)Da
| [
[£] Specify ON duration:
Preview:
T
January P4 2013 » February 2013 March 2013 nd
Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa |E
003 1 2 3 4 5 12 12|
6 7 8 9 10 11 12 3 4 5 6 7 8 9 3 4 5 6 7 8 9
13 8 15 16 17 18 19 10 B 12 13 14 15 16 10 B 12 13 14 15 16
20 21 22 23 24 25 26 17 18 19 20 21 22 23 17 18 19 20 21 22 23
27 28 29 30 31 24 25 26 27 28 24 25 26 27 28 29 30
31 -~

Configure the tab as shown above and set D1 to QO.

Ladder program

1 YEAR S1 S2 S3 D1
I
M8125 1 Q0
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[To turn on output Q000 on the last day of every month between 2013 and 2020]

-+ January February March April
ON date : 2013/**/end of month ON---p---""------ |—| ———————————— ﬂ ———————————— I-l fffffffff
OFF date : 2020/**/end of month OFF J-I
+ 1 day SN SN SN N

Yearly : ON 31th st 28th/20th 1st  31th  1st  30th  1st
Monthly : ON

Parameter tab

VEAR (Vearly Timer) DS
e
ON settings: | Yea Maonthly
vea: w013 [

Month and Day Settings:

Month: l:l ©)Day: ;

(©) Day of theweek: ‘ ‘ ‘

@® End of month

OFF settings:

Year:

B soecty oN durations [

Preview:

v [ i

January b 4 2013 » February 2013 March 2013
Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
003 102 3 4§ 12 12
6 7 8 & 10 41 12 3 4 5 6 7 8 % 3 4 5 6 7 8 §
13 14 15 16 17 48 18 10 41 12 13 14 45 16 10 11 12 43 14 15 16
20 21 22 23 24 35 26 47 48 19 20 24 22 23 17 48 1% 20 A 22 23
27 28 29 30 58 24 25 26 27 @ 24 25 3 27 28 29 30
31 -

oataReqiterllocstion

[

Configure the tab as shown above and set D1 to QO.

Ladder program

: YEAR S1 S2 S3 D1

M8125 1 Q0
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« To configure the dates by specifying data registers

[To turn on M100 from 0:00 on September 1, 2011, to 0:00 on June 25, 2013]

sk 2011 2012 2013 2014 ek
ONdate :2011/09/01 ON--------- I fffffffffffffffffffff
OFF date : 2013/06/25 OFF ‘
I I
I I
Yearly : OFF
v 9/1 6/25
Monthly : OFF
Device tab Parameter tab
[ YEAR (veariy Timen) [ [ YEAR (veariy Timen) [ 2 [t
e
ON settings: D vearly  Emonthly
[#] Dataregister settings: Ve [
51 (FirstDR) 52 (InitializationInput) D1 (Output) T sl
Tag Name: [boooo & [moooo &= o100 3]} Month @oar: i
Device Address: [pooca | [voooo | o300 | (@ Day of thewiezk: | = ‘ ‘
DO0000 - D0003 -\
(@End ofmonth
Comment:
OFF settings:
Month Da
(©)Day of the week: | v‘ ‘
(Z)End of month
[ specify ON duration: 1|
[BES==ot e S3(The number of parametertabsk: 1|+ Ped et
Preview: Preview:
-
June 2013 = ﬁ 2013 2013 June 2013 =
Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
-‘g‘ [ |
| | [= -
[ | (1415
[ | | ez (16 17|[18][19][201[21][22]
B s 65 27 28 29 ] B s 65 27 28 29
30 - 30 -

Data register allocation

The settings on the P 1 tab are allocated to data registers DO to D3 as shown in the table below. The settings configured on the
P 1 tab are stored in DO to D3 by turning on initialization input S2.

Data register Setting Initial setting
DO . Year 2011
ON settings
D1 P 1 tab Month, Day 2305 (September 1st)
D2 . Year 2013
OFF settings
D3 Month, Day 1561 (June 25th)
Ladder program
_| | o The initial settings configured on the P 1 tab are
| stored in DO to D3 at the first scan.
M8120 MO

—] SOTU

M1

YEAR S1 ) 53 D1 o The YEAR instruction starts operating according to
I u the values of data registers DO to D3.
M8125 DO MO 1 M100
MOV(W)  S1- DI - REP e When M10 turns on, the ON' settings year changes to

_| SOTU 2013 DO || 2013 (D0) and the OFF settings year changes to

M10 2020 (D2).

MOV(W) S1- D1 - REP e When M1 turns on, all of the YEAR instruction
— settings (DO to D3) return to the initial settings.
2020 D2
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Introduction
The display instructions display the specified data such as text and device values on the SmartAXIS LCD.

MSG (Message)
This instruction displays the specified data on the SmartAXIS LCD.

MSG S1

| *hokkk

When the input turns on, a message is displayed on the LCD according to the content configured in the MSG instruction dialog box.
The following types of data can be displayed.

Device values can be displayed.

» Word device values can be displayed as numeric values according to the specified data type.
For details, see "Insert Word Device" on page 13-4.

e Word device values can be displayed as bar graphs.
For details, see "Insert Bar Graph" on page 13-8.

» Text can be displayed and switched according to the value of a bit device (input/output, internal relay, shift register, timer contact, or counter
contact).
For details, see "Insert Bit Device" on page 13-6.

Arbitrary text can be displayed.
o The specified text can be displayed.
For details, see "Edit MSG (Message) dialog box" on page 13-2.

The text display effects can be configured.
o Text can be scrolled, blinked, or inverted.
For details, see "Insert Text with Effect" on page 13-7.

Date/time data can be displayed.
¢ The current date/time and the date/time when the input to the MSG instruction is turned on can be displayed on the LCD.
For details, see "7. Special Data" on page 13-3.

The language for displayed text can be selected from 9 languages.
e Text can be displayed in 9 languages using 4 types of character sets.
For details, see "MSG Instruction Common Settings" on page 13-9.

The text display settings can be configured.
o The scroll unit, scroll speed, and blinking speed can be configured.
For details, see "MSG Instruction Common Settings" on page 13-9.

Device values can be modified.
¢ Device values displayed with the MSG instruction can be modified on the SmartAXIS.
For details, see "Modifying Device Values on the SmartAXIS" on page 13-17.

Notes:

¢ A maximum of 50 MSG instructions can be entered in a user program. Only one MSG instruction message can be displayed on the LCD. S1 for
the MSG instruction stores the MSG instruction priority. When the display conditions for multiple MSG instructions are satisfied, the messages
are displayed according to the priority set for the MSG instruction.
For MSG instruction priority, see "10. Priority" on page 13-3.

e The MSG instruction cannot be used during an interrupt program. If it is used during an interrupt program, a user program execution error
occurs, the execution of the instruction is canceled, and the next instruction is executed.
For user program execution errors, see "User Program Execution Errors" on page 4-13.

Applicable SmartAXIS

FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
'y F ik 'y -
4 For Pro only (The display instructions cannot be used on Lite.)

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Priority - - - - - = = X —

*1 Special internal relays cannot be used.
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Settings
For the MSG instruction settings, there are settings for the individual MSG instruction and settings that are common to all the MSG
instructions.
Note: Settings that are common to all the MSG instructions are modified in the Function Area Settings dialog box of WindLDR. For details, see "MSG
Instruction Common Settings" on page 13-9.

mMSG Instruction Individual Settings

The settings for the individual MSG instruction, such as texts and devices to display and the priority, can be configured in the Edit
MSG instruction dialog box.

Edit MSG (Message) dialog box

[ MsG (Message) A=)
Options: 10. 11.
Eriority: ] Acknowledgmert
LCD Display Settings:
7. 8. 9.
LD Display: 1, I | spedalpsta H Special Character H Insert \
| WordDevie  f—H— 3.
| BitDevice )_._4.
| TetwithEffect )_._5.
| BarGraph )_._6.
Work Area: 2 I ‘ v ‘ | U |

ok | cancel

1. LCD Screen

The screen displayed on the SmartAXIS LCD when the MSG instruction is executed can be configured in this area. Enter
characters at the cursor position using the keyboard. The character input method (insert/overwrite) is changed by clicking
Insert (9).
Note: Text entered on the LCD Screen (1) with the keyboard cannot be set to scroll, blink, or invert. To scroll, blink, or invert the text, enter the
text with Text with Effects (5) and configure the display options. For details on inserting text with effects, see "Insert Text with Effect" on page
13-7.

2. Work Area
This area is used when editing the LCD screen. This area is for temporarily relocating text and device data.
Text and device data be moved between the LCD Screen and the Work Area with [ or [#].
When the dialog is closed, the work area data is discarded.

3. Word Device

Inserts a word device at the cursor position. The value of the specified word device is displayed on the SmartAXIS LCD. For
details, see "Insert Word Device" on page 13-4.

4, Bit Device

Inserts a bit device in the area specified by the cursor. Two different items of text can be switched between and displayed on the
SmartAXIS LCD according to the value of the specified bit device. For details, see "Insert Bit Device" on page 13-6.

5. Text with Effects

Inserts text in the area specified by the cursor. The specified text is displayed on the SmartAXIS LCD. For details, see "Insert
Text with Effect" on page 13-7.

6. Bar Graph

Inserts a bar graph in the area specified by the cursor. The value of the specified device is displayed as a bar graph on the
SmartAXIS LCD. For details, see "Insert Bar Graph" on page 13-8.
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7. Special Data

Special data such as the current date and time can be entered at the cursor position. Select the data to enter on the special data
list window popped up when Special Data is pressed. Size of the area used on the LCD screen varies based on the selected

special data.
Display Occupied Area
Special data _ i (Lines x
Display type Display example (January 1, 2012, 13:30) columns)
Current date YYYY/MM/DD 2012/01/01 1x10
Current time HH:MM 13:30 1x5
Date the input to the MSG instruction is turned on | YYYY/MM/DD 2012/01/01 1x10
Time the input to the MSG instruction is turned on | HH:MM 13:30 1x5

8. Special Character

A special character can be entered at the cursor position. Select the character to enter on the special characters list window
popped up when Special Character is pressed. The special characters that can be used are as follows.

Special characters list
v A < | 2 °C

9. Insert/Overwrite
Selects insert or overwrite as the character input mode. Click this button to switch the input mode.

10. Priority
The priority of the MSG instruction can be configured between 0 to 49. 0 is the highest priority and 49 is the lowest priority.

e The same priority cannot be set for multiple MSG instructions.

o When inputs to two or more MSG instructions turns on, the message of the MSG instruction with the highest priority is displayed, out of all
the MSG instructions with inputs that are on.

¢ When the MSG instruction input with the highest priority changes from on to off, the message for the MSG instruction with the next highest
priority is displayed (the priority is checked when the input changes).

« If Acknowledgement (11) is enabled for the MSG instruction with the highest priority, even after the input changes from on to off, the
same message is kept displayed. The message for the MSG instruction with the next highest priority is displayed when the SmartAXIS module
(ox] (OK) button is pressed.

Note: When you press the & (up) or & (down) button on the SmartAXIS, the messages are switched between the MSG instructions that have
inputs that are on. Messages are also switched when the acknowledgement for the MSG instruction is enabled.

Motor 5
STOP AT Example: Message output
10:12 in Priority 30
' ACTION !!
Motor 2
3000 Example: Message output
hours in Priority 10
!l MAINTENANCE !!
Running
2012/0CT/01/MON Date and current time
09:00:12

11. Acknowledgment

When acknowledgement is enabled, the message is kept displayed even after the input to the MSG instruction is turned off. The
message is closed when (OK) button on the SmartAXIS is pressed, and then the message for the MSG instruction with the
next highest priority is displayed, out of all the MSG instructions with inputs that are on at that time. If the input to the MSG
instruction is on, the message is not closed even when the (o (OK) button is pressed.
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Insert Word Device

The value of the specified word device can be displayed on the SmartAXIS LCD.

Insert Word Device [ 2 —'Eh]
1| Device |:|
( DataType: Waord (W) |Z|
2.
3. | Display Option: [T Blinking
(] Inert
4. Occupied Area (Row x Calumn): 1x5
| 0K | | Cancel
1. Device

Enter the device to display.

Valid Devices

W (word) TC, TP, CC, CP, D
I (integer) D

D (double word) CC, CP, D

L (long) D

F (float) D

2. Data Type and Conversion Type

Select the display type for the specified device. The size of the area used on the LCD screen varies based on the specified data

type and conversion type.

Data Type Conversion Type Occupied Area Example on LCD
Decimal 5 65535
W (word)
Hexadecimal 4 FFFF
I (integer) Decimal 6 -32768
Decimal 10 4294967295
D (double word)
Hexadecimal 8 FFFFFFFF
L (long) Decimal 11 -2147483648
F (float) Decimal 13 0.1234567""

*1 For SmartAXIS Pro system software version 2.20 and earlier, this is displayed as exponent notation.

For SmartAXIS Pro system software version 2.21 and later, this becomes decimal notation or exponent notation depending on the value. For
details, see "Floating Point Value Notation on LCD" on page 13-5.

3. Display Options

Configure the options to blink or invert the value of the specified device. For the blinking speed, see "MSG Instruction Common

Settings" on page 13-9.

Display Options Description
Blinking Blinks the value of the specified device.
Invert Inverts the display of the specified value.

4, Occupied Area

Shows the size of the area to be used on the LCD screen (Lines: 1, columns: 4 to 13). The area is determined by the selected
data type and conversion type.

134
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Floating Point Value Notation on LCD

The SmartAXIS Pro system software version 2.21 or later supports decimal and exponent notations for the floating-point
values displayed on LCD. The notation depends on the value to display. Whether or not to use decimal notation or exponent
notation is determined according to the single-precision floating point definition in IEEE 754 and the internal system function
included in the SmartAXIS Pro.

The IEEE 754 single precision format consists of three fields: a 23-bit fraction, f; an 8-bit biased exponent, e; and 1-bit sign,
s. These fields are stored contiguously in one 32-bit word, as shown in the figure below. Bits 0:22 contain the 23-bit fraction,
f, with bit 0 being the least significant bit of the fraction and bit 22 being the most significant; bits 23:30 contain the 8-bit
biased exponent, e, with bit 23 being the least significant bit of the biased exponent and bit 30 being the most significant;
and the highest-order bit 31 contains the sign bit, s.

31 30 23 22 0

s €[30:23] f[22:0]

8-bit biased exponent 23-bit fraction

Sign bit (0: positive, 1: negative)
The table below shows the correspondence between the values of the three constituent fields s, e, and f and the value
represented by the single precision format bit pattern.
When the value is £0, denormalized number, or normalized humber, the value is displayed according to the internal system
function of the SmartAXIS Pro.

Value Exponent field e Fraction field f Representation
+0 e=0 f=0 0
Denormal numbers e=0 f£0 ¢ Displayed in decimal notation

0.0001 < | Value | < 9999999.5
(Number of significant digits is 7 digits, 8th
digit is rounded)

Normal numbers 0<e<255 Arbitrary « Displayed in exponent notation
| Value | < 0.0001
| Value | = 9999999.5
+oo (% infinities) =0 INF
e=255
NaNs (Not a number) f£0 NAN

Example: This table shows the representation on the LCD for the following floating-point values.

Value Representation in LCD
System software version 2.20 and earlier System software version 2.21 and later

1234567 1.234567E+06 1234567
12345678 1.234568E+07 1.234568E+07
1234567.8 1.234568E+06 1234568
0.0001 1.000000E-04 0.0001
0.00001 1.000000E-05 1E-05
0.000001 1.000000E-06 1E-06
0.0000001 1.000000E-07 1E-07
0.123456 1.234560E-01 0.123456
0.1234567 1.234567E-01 0.1234567
0.12345678 1.234567E-01 0.1234568
0.0000012 1.200000E-06 1.2E-06
1.2345678 1.234568E+00 1.234568
0 0.000000E+00 0
0.0001234568 1.234568E-04 0.0001234568
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Insert Bit Device
Two different items of text can be switched between and displayed on the SmartAXIS LCD according to the value of the specified
bit device (when on/when off).

[Insert Bit Device l Pall X ]
.l Device |:|
l Display Option: [E1] Blinking
U Dlniert
. Occupied Area(Row x Column): 1x24 6. 7.
| Special Character | | Insert
4, ON Text:
5. OFF Text:
oK | | Cancel
1. Device
Enter the device to display.
Valid Devices
I Q M R T C D
X X X X X —

2. Display Options
Configure the options to blink or invert the text. For the blinking speed, see "MSG Instruction Common Settings" on page 13-9.

Display Options Description
Blinking Blinks the specified text.
Invert Inverts the display of the specified text.

3. Occupied Area

Shows the size of the area to be used on the LCD screen (Lines: 1, columns: 1 to 24). The display size is determined by the
selected range on the LCD screen area (or work area). If multiple lines are selected, the area at the top line in the selected
range is used.

4. ON Text

Enter the text to display when the specified device is on. Up to 24 single-byte characters can be entered. A space is also counted
as one character.

5. OFF Text

Enter the text to display when the specified device is off. Up to 24 single-byte characters can be entered. A space is also counted
as one character.

6. Special Character

Enters a special character at the cursor position. Select the character to enter on the special characters list window popped up
when Special Character is pressed. For the special characters, see "8. Special Character" on page 13-3.

7. Insert/Overwrite
Selects whether to insert or overwrite characters when entering new characters.
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13 DIspLAY INSTRUCTIONS

Insert Text with Effect
The specified text can be displayed on the SmartAXIS LCD.

[When scrolling is disabled] [When scrolling is enabled]
Insert Text with Effect (L2 [t Insert Text with Effect (2 e
[
1. Display option: [E1 seroll Display Option: Seroll
[l Blinking [E1l Blinking
D Invert [E0 nyert
2. Occupied Area (Row xColumn): 1x24 Occupied Area (Row x Column): 1% 24
|
3, (® Input TextDirectly 5. 6. _ Input Text Directly 5. 6.
Text: | Special Character ‘ | Insert | Text: Special Character
4, Select from Text Table 4, (®)Select from Text Table:
‘ | |Select a text... |3|
[s]4 Cancel oK Cancel

1. Display Options

Configure the options to scroll, blink, or invert the specified text. For the scroll unit, scroll speed, and blinking speed, see "MSG
Instruction Common Settings" on page 13-9.

Display Options Description
Scroll Scrolls the specified text.
Blinking Blinks the specified text.
Invert Invert the display of the specified text.

2. Occupied Area

Shows the size of the area to be used on the LCD screen (Lines: 1, columns: 1 to 24). The occupied area is determined by the
selected range on the LCD screen area (or work area). If multiple lines are selected, the area at the top line in the selected

range is used.
3. Input Text Directly

Directly enter the characters to display. A space is also counted as one character. If scrolling is disabled, the message can be
entered up to 24 single-byte characters. However, you cannot enter a number of characters that exceeds the occupied area. If
scrolling is enabled, the message can be entered up to 48 single-byte characters.

4. Select from Text Manager
Select the text to display from the text manager. This can be selected only when the scroll is enabled.

5. Special Character

Enters a special character at the cursor position. Select the character to enter on the special characters list window popped up
when Special Character is pressed. For the special characters, see "8. Special Character" on page 13-3.

6. Insert/Overwrite

Selects whether to insert or overwrite characters when entering new characters.
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13: D1spLAY INSTRUCTIONS

Insert Bar Graph
The value of the specified device can be displayed as a bar graph on the SmartAXIS LCD.

Insert Bar Graph

Device:

Data Type: Word (W)
Maximum:

Minimum:

Occupied Area (Row x Column):

[E1] Blinking Settings:
Upper Limit:

Lower Limit:

L LI

| oK | | Cancel |

|
1
. ongn:
]
|
|

1. Device
Enter the device to display as a bar graph.
Valid Devices

W (word) TC, TP, CC, CP, D
I (integer) D

D (double word) CC, CP,D

L (long) D

F (float) —

2. Data Type
Selects the data type for the specified device.
Data Type

W (word)

I (integer)

D (double word)
L (long)

F (float) —

X[ X | X| X

For data types, see "Data Types for Advanced Instructions" on page 4-10.

3. Maximum
Enter the maximum value for the bar graph. If the device value is larger than the maximum value, the bar graph is displayed as
the maximum value. The valid range varies based on the data type. See "Data Types for Advanced Instructions" on page 4-10.

4. Minimum

Enter the minimum value for the bar graph. If the device value is smaller than the minimum value, the bar graph is displayed as
the minimum value. The valid range varies based on the data type. See "Data Types for Advanced Instructions" on page 4-10.

5. Origin
Enter the value to be the origin of the bar graph. If the device value is larger than the origin value, the bar graph is displayed on
the right side of the origin value. If the device value is smaller than the origin value, the bar graph is displayed on the left side
of the origin value. The valid range varies based on the data type. See "Data Types for Advanced Instructions" on page 4-10. The
origin value must satisfy the condition of Minimum < Origin < Maximum.

Line A monitor
ITarget count: 3000
Priod. count: 1450

Min <= Origin <= Max

1 I

6. Occupied Area
The occupied area is determined by the selected range on the LCD screen area (or work area). If multiple lines are selected, the
area at the top line in the selected range is used (Lines: 1, columns: 1 to 24).
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13 DIspLAY INSTRUCTIONS

7. Blinking Settings

Blink the bar graph when the value of the specified device exceeds the upper or lower limit.
For the blinking speed, see "MSG Instruction Common Settings" on page 13-9.

Blinking Settings

Description

Upper limit

The bar graph is blinked when the value of the specified device is larger than the upper limit.

Lower limit

The bar graph is blinked when the value of the specified device is smaller than the lower limit.

Maximum, minimum, upper limit, and lower limit values must satisfy the following condition.

Line A monitor

Min < Lower limit < Upper limit < Max
\ /

__ I

nMSG Instruction Common Settings

The common settings, character set, scroll unit, scroll speed, and blinking speed, for the message to display can be configured.
The common settings are configured in the WindLDR Function Area Settings dialog box.
Note: The common settings for the MSG instructions are applicable for all MSG (message) instructions in the user program. For the MSG instruction
individual settings, see "MSG Instruction Individual Settings" on page 13-2.

Function Area Settings dialog box

Prysten rmGaifres [ [t
Run/Stop Control [| configure thefunctions using LCD on FT1A.
Memory Backup -
Backlight Settings
Input Canfiguration ) Always On
Communication Ports @ Turn offin sec
Cartridges
== | |Ladder Program Editing/Monitoring on FT1A
Enable ladder program editing/monitoring on FT1A
Device Settings
Program Protection Message Settings
Self Diagnostc Character Set: 1. [Furopean (150 8356-1 (Latin 1)) -]
Calendar&Clock Seroll Unit: 2. [one character =
Netvork Settings Scroll Speer: 3. [sooms -
Connection Settings Blink Speed: 4, [sooms -]

1. Character Set

The character set used for the messages can be configured from the following.

Selection Character Set Languages usable in the MSG instruction
European ISO-8859-1 (Latin 1) Italian, English, Dutch, Spanish, German, French
Japanese Shift-JIS Japanese
Chinese GB2312 Chinese (simplified)
Cyrillic ANSI 1251 Russian

2. Scroll Unit

The unit to scroll the texts can be configured.

1 character

Scrolls the text in 1 character units.

1 dot

Scrolls the text in 1 dot units.

3. Scroll Speed

The speed to scroll the texts can be configured. The setting range is 500 to 1000 ms.

4. Blinking Speed
The speed to blink the texts can be configured. The setting range is 500 to 1000 ms.

Note: The MSG instruction character set can be configured irrespective of the SmartAXIS system menu language.

IDEC
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MSG Instruction Configuration Example

[Display the room temperature when M0000 is on and the outdoor temperature when M000O is off]

The room temperature/outdoor temperature value is stored in D0002.

| |
2012/401/30 \\

Bar graph is used to Show the rise and fall in temperature visually.

Displays the current date.

mSettings
Configure the following items.

IDEC room temp is } l {IDEC outdoor temp is
Now : 28°C Now : -5°C

—\
2012/01/30 \

1. Bit Device —T

2. Text with Effects __A L —=5ro

4. Special Character

— 5. Bar Graph

3. Word Device

6. Special Data

Setting items Setting details
Device MO0000
Display Options All disabled (scroll, blink, invert)
1. Bit Device
ON Text IDEC room temp is:
OFF Text IDEC outdoor temp is:
Text Now:
2. Text with Effects
Display Options All disabled (scroll, blink, invert)
Device D0002
3. Word Device Data Type I (integer)
Conversion Type Decimal
4. Special Character °C
Device D0002
Data Type I (integer)
Max 50
5. Bar Graph
Min -20
Origin 0
Blinking Settings Disabled

6. Special Data

Current date

13-10 SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382
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mOperation Procedure

1. On the WindLDR right-click menu, click Advanced Instructions > Display > MSG (Message).
2. The MSG (Message) dialog box opens.

Configuring the bit device

3. Select the area to insert the parameter and click Bit Device.

(MSG (Message) (-8 ot |

Options:
Briority: [] Acknowledgment

LED Display Settings:

LCD Display: SpecialDats || SpecialCharacter || Insert |

| Word Device
| Text with Effect
[ sergrmph

Work Area: |E |E

ok ][ oo |

The Insert Bit Device dialog box opens.

4. Configure the parameters so that the room temperature is displayed when M000O0 is on and the outdoor temperature is
displayed when M000O is off. Set Device to "M0000". Using the keyboard, enter "IDEC room temp is:" as the ON Text and
"IDEC outdoor temp is:" as the OFF Text. Under Display Options, disable all of the options.

[ Insert Bit Device M\
Device: Displayed when M000O is on
:
IDEC room temp /is
Display Option: [T Blinking
Dlngert
Occupied Area(Row x Column): 1x 24
Specal Charecter | [ nsert /l Displayed when M000O is off
ON Text: -
IDEC outdoor temp is
[IDEC rloloim tle|(mip iSI
OFF Text: il
[IDEC olultidjoo|r tle|m|p isl
QK ] [ Cancel
[| DEC SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382 13-11



13: D1spLAY INSTRUCTIONS

5. After the settings are configured, click OK.
The configured content is displayed on the LCD screen area.

(MG (Message) ? ) |

Options:
Priority: [ Acknowledgment

LCD Display Settings:

LCD Display: | Special Data HSpecia\gharattaH Insert \

‘ Word Device

[ Btowie
\ Text with Effect

[ bwgmn |

MO000

Work Area: @ |E =TT T T T T T = i

Configuring the text with effect

6. Select the six-column area from the start of the second line and click Text with Effect.

MSG (Message) 7 [ |

Options:
Priority: [ Acknowledgmert

LCD Display Settings:

LCD Display: | Special Data HSpe(la\gharattHH Insert ‘

| WordDeviee

\ BitDevice

| Bar Graph

MOQOD

Work Area: E |E I - -

Note: The text can also be entered directly on the LCD screen area. In the sample above, move the cursor to the start of the second line and enter

"Now:" with the keyboard. When you directly enter the text, proceed to "Configuring the word device" on page 13-13, step 9.
The Insert Text with Effect dialog box opens.

7. In Text, enter "Now:" with the keyboard. Under Display Options, disable all of the options.

Insert Text with Effect (9 [
Display Option: 5] serall
[Z1 Blinking
|:| Invert

Occupied Area (RowxColumn): 1x6

(®) Input Text Directly

Text: [ Special Character I[ Insert ] / Now :

oK ] [ Cancel ]
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8. After the settings are configured, click OK.
The configured content is displayed on the LCD screen area.

[ MSG (Message) B [ |

Options:
Priority: ] Acknowledgment

LCD Display Settings:

LCD Display: \ Special Data | | Special Character \ | Insert |
| wordpevie
MOOD0 —
Mo Text with Effect

| Bar Graph

Work Area: |E |E

Configuring the word device

9. Select the area at the ninth column on the second line and click Word Device.

MSG (Message) (o2 e
Options:
Priority: [0 Acknowledgment
LCD Display Settings:
LCD Display: \ Special Data || Special Character H Insert |
Word Deviee
Mo0a0
Bit Device
. | Text with Effect
Mow =
| Bar Graph
b o .

The Insert Word Device dialog box opens.

10. Set Device to "D0002", Data Type to I (Integer), and Conversion Type to Decimal.
Under Display Options, disable all of the options.

Insert Word Device M

Device: D002 [l
D002

Data Type:

Conversion Type:

Display Option:

Occupied Area (Row x Column):

Integer (I) |Z| [

Dﬁllnklng
= Invert
1x6

VIDEC
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11. After the settings are configured, click OK.

The configured content is displayed on the LCD screen area.

Configuring the special character

12, Select the area at the 15th column on the second line and click Special Character.

MSG (Message) P )
Options:
Priority: [ Acknowledgment
LCD Display Settings:
LCD Display: | Special Data H Special Character H Insert \
‘ Word Device
MOD0O —
| BitDevice
Text with Effect
Nova: D002 Eemincieiy
‘ Bar Graph
T 1L .

The Special Characters List window is popped up.

13. Double-click on °C.

Special Characters

Va <@

o

MSG (Message) B
Options:
Priority: [0 Acknowledgment
LCD Display Settings:
LCD Display: | SpecialDa Special Character Insert
\ Word Device
MOG00 ==
[ Bit Deviee
Now: D002 iy
| Bar Graph
B 1 I L

The configured content is displayed on the LCD screen area.

I T
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Options:
Priority: [ Acknowledgment
LCD Display Settings:
LCD Display: | special Data H Special Character H Insert \
‘ Word Device
MOD0O —
| BitDeviee
o) Text with Effect
Nova: D002 3 e
‘ Bar Graph
— | . .
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Configuring the bar graph

14. Select the entire area on the third line and click Bar Graph.

The Insert Bar Graph dialog box opens.

MSG (Message) =
Options:
Briority: 5] Acknowledgment
LCD Display Settings:
LCD Display: \ Spedial Data || Special Character H Insert |
| wordpeviee
MOOG0 —_—
| BitDeviee
o Text with Effect
Now DO002 C [
¢l ® R }

15. Set Device to "D0002", Data Type to "Integer (I)", Max to "50", Min to "-20", and Origin to "0".
Disable the blinking settings.

(‘tnsert Bar Graph B[] |
Device: Do00Z [=]
Occupied Area(Row xColumn):  1x24 M|r|
[E]l Blinking Settings:
UsperLimi: [ =vE
16. After the settings are configured, click OK.
The configured content is displayed on the LCD screen area.
[ MSG (Message) )
Options:
Priority: ] Acknowledgment
LCD Display Settings:
LED Display: \ Special Data || Special Character H Insert |
| wordpeviee
MOOo0: —_—
| Bit Device
How DoCo2 T [ metwenfec |
| Bar Graph
Bar Graph D002
EIE
oK | cancel

VIDEC
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Configuring the special data

17. Select the left edge of the fourth line and click Special Data.

R T =

The Special Data List window is poped up.
18. Double-click on the Current date.

Special Data Occupied fArea (Row x Golumn)

ent date 10

MSG (Message) [ ]
Options:
Priarity: [ Acknowledgmert
LCD Display Setfings:
LCD Display: ' Spedial Data I Special Character H Insert
\ Word Device
MOO00 e
‘ BitDevice
Now D0Oo2 T iy
\ BarGraph
Bar Graph DOOOZ2
e e

Cumert time
Date when input of MSG instruction is tumed on
Time when input of MSG instruction is tumed on

x5

1x 10
x5

19. After the settings are configured, click OK.

The configured content is displayed on the LCD screen area.

MSG (Message)

Options:
Priority:

LCD Display Settings:

[E] Acknowledgment

LCD Display: | Special Dats HSpecia\QharacteH Insert \

MO000

D000z c

Bar Graph DO0OO2

YYY/MM/TD

Work Area:

e T =

This concludes configuring the settings.

LCD display

When M0000 is on, the room temperature stored in D0002
is displayed as the numeric value (°C) and bar graph.

When M0000 is off, the outdoor temperature stored in D0002

is displayed as the numeric value (°C) and bar graph.

13-16

‘ Word Device

—
[ Iotvithre
[ bwgaen |

IDEC room temp is
Now : 28°C

| N 0

2012/01/30

IDEC outdoor temp is
Now : -5°C

| ]

2012/01/30
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Modifying Device Values on the SmartAXIS
The values of the word devices displayed on the SmartAXIS LCD can be modified using the SmartAXIS operation buttons.
The values cannot be modified when the SmartAXIS is stopped.

[To modify the value of word device CP0]

Line A monitor
Plan: [CPO | Actual:[cCO
Diff: |DO
Bar Graph CCO

)

When the SmartAXIS is running and the input to the MSG instruction is turned on, the following screen will be displayed on the
LCD.

Line A monitor
Plan: [6000
Diff: 140000

o
>
o

~+
c

Q

—
N
o
o
o

While the above message is displayed, press and hold the (OK) button and the cursor is displayed on the devices that can be
modified.

Line A monitor
Plan: [6000
Diff: 140000

(@)
>
(@]

—~+
c

QO

—
N
o
o
o

Move the cursor to the device you wish to edit using the & (up) @ (down) © (left) ® (right) buttons and press the o« (OK)
button to change the device in the editable state.

Line A monitor |
Plan: 160000
Diff: [400

(@]

Actual :2000

Carrying and borrowing digits can be enabled and disabled with special internal relay M8077.

[When special internal relay M8077 is off]

The numeric value can be changed for each digit. Digits are not carried by using the & (up) button. Digits are also not borrowed
by using the @ (down) button.

Press the ® (right) button to move the cursor to the fourth digit, and then use the ® (up) button to modify the target value to
"65000".

Line A monitor |
Plan: 165000] Actual:[2000
Diff: 1400

Line A monitor
an:| [6500
Diff: 140000

5
—
()
>
(@]

~+
c

Q

j—)
N
o
o
o
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[When special internal relay M8077 is on]

The entire numeric value can be changed. Digits are carried by using the & (up) button. Digits are also borrowed by using the %
(down) button.

Use the @ (down) button to modify the target value to "59995".

Line A monitor
Plan: [569995 Actual:[2000
Diff: 140000

Press the (0K (OK) button to confirm the modifications.

Line A monitor
Plan: [59995 Actual:[2000
Diff: [3999

nList of button operations while editing device values

When M8077 is off When M8077 is on
Line A _monitor Line A monitor
Plan: [65000 Actual:[2000 Plan: [69995 Actual:[2000
Diff: |40000 Diff: [40000

M8077 Switch Press/Hold Operation
@ Press 1 is added to the number selected by the cursor.
Press and hold | Repeats the press operation.
& Press 1 is subtracted from the number selected by the cursor.
Press and hold | Repeats the press operation.
@ Press The cursor moves one number left.
Press and hold | Repeats the press operation.
OFF & Press The cursor moves one number right.
Press and hold | Repeats the press operation.
Press The change is confirmed.
Press and hold | Nothing happens.
Press The change is discarded.
Press the (OK) button while pressing the (ESC) button to discard the changes and return
Press and hold to the top screen of the system menu.
@ Press 1 is added to the entire number.
Press and hold | Repeats the press operation.
& Press 1 is subtracted from the entire number.
Press and hold | Repeats the press operation.
@ Press The entire number moves one digit left.
Press and hold | Nothing happens.
ON ® Press The entire number moves one digit right.
Press and hold | Nothing happens.
Press The change is confirmed.
Press and hold | Nothing happens.
Press The change is discarded.
Press the (OK) button while pressing the (ESC) button to discard the changes and return
Press and hold
to the top screen of the system menu.

Note: If the data type is F (float), only the numeric value of each digit can be changed.
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nExample of operation when M8077 is on

eTo add 1 to the number or subtract 1 from the number
[For a W (word) decimal number]

& & & & &
.~ 65534 .-65535 200000200001 -
@ @ @ @ @

eMoving digits
[For a W (word) decimal number]

® ® ® ®
60000 .- 06000 .~ 00600 - 00060 .- 00006
© © @ ©

The digits are not moved if the upper limit value or lower limit value will be exceeded.

[For an I (integer) decimal number]

® ® ® ®
—30000 -~ -03000 -~ -00300 -~ —00030 -~ -00003
© © @© ©

« The digits are not moved if the upper limit value or lower limit value will be exceeded.

« When moving the digits of a negative number, ensure that the negative sign is displayed.
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Scrolling text example

[Character Set: European scroll speed: 500 ms]

When a text with effect is set to scroll, the text is displayed on the SmartAXIS LCD as follows.

When scrolling a text longer than the specified area on  When scrolling a text shorter than or equal to the

the LCD specified area on the LCD
Text: "IDEC Corporation SmartAXIS" Text: "IDEC Corp. SmartAXIS"
IDEC [Clo/r/polrfat[ilon Smalr/tAX IDEC Clolrlp.| ShmalrtAXI]g
|
|
' 500 msec ' 500 msec
DEC‘ Colriporialt/ilon| Sma|r{tAX|I DEC| Corp.| Smar[tAXIS: 1
|
|
' 500 msec ' 500 msec
EC| Colriporlalt]ijon| [Simalr[tAXI]g] EC Colrlp malr tAXIS 1]
|
|
' 500 msec ' 500 msec
C| C‘Or‘ orfatiilon SmartAXIS IC Clorpl.| SmartAXIS IDE
|
|
W 500 msec W 500 msec
Colrporaltlilon Smalr/tAXI]s Corp. SmartAXIS IDEC
|
|
W 500 msec W 500 msec
Clo/rpdrfat[ilon SmalrtAXTS Clorp.| [SmartAXIlS| 1pEC
|
|
W 500 msec W 500 msec
Cu.} rlat/ijon [Smar/tAXIS orp.| SmartAXIS IDEEC (C]
|
|
\
s |
|
|
\
' 500 msec
s [ ]
|
|
|
' 500 msec
' 500 msec
I T
|
|
\
W 500 msec
I 1)
|
|
\
' 500 msec
} 1DE
|
\
' 500 msec
I 1pE(]
|
|
\
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[Character Set: European, Scroll speed: 500 ms, Scroll unit: 1-dot]
When a text with effect is set to scroll, the text is displayed on the LCD of the SmartAXIS as follows.

Text: "IDEC Corporation SmartAXIS"

1234567812345678123456781234567812345678123456781234567812

1

2

3

4

5

6

8

9

[eoEC 9

2

3

4

~ 5

6

1

2
62.5 msec
62.5 msec
62.5 msec
62.5 msec
62.5 msec
W 62.5 msec
62.5 msec
W 62.5 msec
4 62.5 msec

1 character (8 dots) is scrolled in 500 ms

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382
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14: PROGRAM BRANCHING INSTRUCTIONS

Introduction
The program branching instructions reduce execution time by making it possible to bypass portions of the program whenever
certain conditions are not satisfied.
The basic program branching instructions are LABEL and LIJMP, which are used to tag an address and jump to the address which

has been tagged. Programming tools include “either/or” options between numerous portions of a program and the ability to call
one of several subroutines which return execution to where the normal program stopped.

LABEL (Label)
This is the label number, from 0 to 255, used at the program address where the execution of program instructions
LABEL begins for a program branch.
*kk

An END instruction may be used to separate a tagged portion of the program from the main program. In this way, scan
time is minimized by not executing the program branch unless input conditions are satisfied.

Note: A single label number cannot be used more than once.

Applicable SmartAXIS

FT1A-12 FT1A-24 FT1A-40 FT1A-40 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
Label number Tag for LJMP and LCAL - - = = - — = 0-255 —
LJMP (Label Jump)
When input is on, jump to the address with label 0 through 255 assigned by S1.
’_{ | LIMP **S*l** When input is off, no jump takes place, and program execution proceeds with the next instruction.

The LIMP instruction is used as an “either/or” choice between two portions of a program. Program
execution does not return to the instruction following the LIMP instruction, after the program branch.

Applicable SmartAXIS

FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Label number - - - - — — X 0-255 —

For valid device address ranges, see "Device Addresses" on page 3-1.
Since the LIMP instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Note: Make sure that a LABEL instruction of the label number used for a LJMP instruction is programmed. When designating S1 using other than a
constant, the value for the label is a variable. When using a variable for a label, make sure that all probable LABEL numbers are included in the user
program. If a matching label does not exist, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on
the SmartAXIS. For details about the user program execution errors, see "User Program Execution Errors" on page 4-13.
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Example: LJMP and LABEL

The following example demonstrates a program that jumps to three different portions of the program depending on the input.

_| | LIMP s1 W When input 10 is on, program execution jumps to label 0.
10 0
—{ — Lmp S1 H When input I1 is on, program execution jumps to label 1.
I 1
—] — Lmp S1 H When input 12 is on, program execution jumps to label 2.
2 2
END [
LABEL HH
0
_| : O_ M8121 is the 1-sec clock special internal relay.
M8121 Qo When jump occurs to label 0, output QO oscillates in 1-sec increments.
END
LABEL |H
1
_| I O_ M8122 is the 100-ms clock special internal relay.
M8122 Q1 When jump occurs to label 1, output Q1 oscillates in 100-ms increments.
END [
LABEL HH
2
— | (O—{  M8123 s the 10-ms clock special internal relay.
M8123 @ When jump occurs to label 2, output Q2 oscillates in 10-ms increments.
END [

Using the Timer Instruction with Program Branching

When the timer start input of the TML, TIM, TMH or TMS instruction is already on, countdown begins immediately at the location
jumped to, starting with the timer current value. When using a program branch, it is important to make sure that timers are
initialized when desired, after the jump. If it is necessary to initialize the timer instruction (set to the preset value) after the jump,
the timer’s start input should be kept off for one or more scan cycles before initialization. Otherwise, the timer input on will not be
recognized.

Using the SOTU/SOTD Instructions with Program Branching

Check that pulse inputs of counters and shift registers, and inputs of single outputs (SOTU and SOTD) are maintained during the
jump, if required. Hold the input off for one or more scan cycles after the jump for the rising or falling edge transition to be
recognized.

Although normally, the SOTU instruction produces a pulse for
LABEL [ one scan, when used in a program branch the SOTU pulse will
0 last only until the next time the same SOTU instruction is Q1 Internal  ON
executed. Memory OFF _IZI_
— | SoTU O—
1 Q1 In the example on the left, the program branch will loop as long Q1 Output ON
as internal relay MO remains on. However, the SOTU produces a OFF
_l |_ LMp 501 [ pulse output only during the first loop. END END
MO

Since the END instruction is not executed as long as MO remains on, output Q1 is not turned on even if input I1 is on.
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LCAL (Label Call)

When input is on, the address with label 0 through 255 assigned by S1 is called. When input is off, no call
’_< |_ LCAL S1 takes place, and program execution proceeds with the next instruction.
Kokokkk
The LCAL instruction calls a subroutine, and returns to the main program after the branch is executed. A

LRET instruction (see below) must be placed at the end of a program branch which is called, so that normal
program execution resumes by returning to the instruction following the LCAL instruction.

Note: The END instruction must be used to separate the main program from any subroutines called by the
LCAL instruction.

A maximum of four LCAL instructions can be nested. When more than four LCAL instructions are nested, a
user program execution error will result, turning on special internal relay M8004 and the ERR LED on the

SmartAXIS.
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X
Valid Devices
Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Label number to call - = = = = = X 0-255 —

For valid device address ranges, see "Device Addresses" on page 3-1.
Since the LCAL instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Note: Make sure that a LABEL instruction of the label number used for a LCAL instruction is programmed. When designating S1 using other than a
constant, the value for the label is a variable. When using a variable for a label, make sure that all probable LABEL numbers are included in the user
program. If a matching label does not exist, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on
the SmartAXIS.

LRET (Label Return)

This instruction is placed at the end of a subroutine called by the LCAL instruction. When the subroutine is completed,
LRET normal program execution resumes by returning to the instruction following the LCAL instruction.

The LRET must be placed at the end of the subroutine starting with a LABEL instruction. When the LRET is programmed
at other places, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on
the SmartAXIs.

Applicable SmartAXIS

FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
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Correct Structure for Calling Subroutine

When a LCAL instruction is executed, the remaining program instructions on the same rung may not be executed upon return, if
input conditions are changed by the subroutine. After the LRET instruction of a subroutine, program execution begins with the
instruction following the LCAL instruction, depending on current input condition.

When instructions following a LCAL instruction must be executed after the subroutine is called, make sure the subroutine does not
change input conditions unfavorably. In addition, include subsequent instructions in a new ladder line, separated from the LCAL

instruction

Correct

—|>—[
I0

— |
IOL

Incorrect
MOV(W) S1- D1 - REP H _| : MOV(W) S1- D1 - REP H
DO D1 10 DO D1
LCAL | LCAL S1
0
O O
MO MO
MOV(W) S1 - D1 - REP H L1 MOV(W) S1- D1 - REP H
D20 D21 D20 D21

Separate the ladder line for each LCAL instruction.

Example: LCAL and LRET

The following example demonstrates a program that calls three different portions of program depending on the input. When the
subroutine is complete, program execution returns to the instruction following the LCAL instruction.

| — LcAL s1
10 0
| |— LcAL st H
1 1
| —] Lea st H
2 2
END H
LABEL H
0
| O—
M8121 Qo0
LRET H
LABEL H
1
| O
M8122 Q1
LRET H
LABEL M
2
— | O—
M8123 Q2
LRET H
14-4

When input 10 is on, program execution jumps to label 0.

When input I1 is on, program execution jumps to label 1.

When input 12 is on, program execution jumps to label 2.

M8121 is the 1-sec clock special internal relay.

When jump occurs to label 0, output QO oscillates in 1-sec increments.

Program execution returns to the address of input I1.

M8122 is the 100-ms clock special internal relay.

When jump occurs to label 1, output Q1 oscillates in 100-ms increments.

Program execution returns to the address of input I2.

M8123 is the 10-ms clock special internal relay.

When jump occurs to label 2, output Q2 oscillates in 10-ms increments.

Program execution returns to the address of END.

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382
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DINZ (Decrement Jump Non-zero)

When input is on, the value stored in the data register assigned by S1 is decremented by one and
|— DNz S1 S2 is checked. If the resultant value is not 0, program execution jumps to address with label 0
Hhokdok ol through 255 assigned by S2. If the decrement results in 0, no jump takes place, and program

execution proceeds with the next instruction.

Applicable SmartAXIS

FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Decrement value - - = = = = X - —
S2 (Source 2) Label number to jump to - = = = = = X 0-255 —

For valid device address ranges, see "Device Addresses" on page 3-1.
Since the DINZ instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

The label number can be 0 through 255. Make sure that a LABEL instruction of the label number used for a DINZ instruction is programmed. When
designating S2 using a data register, the value for the label is a variable. When using a variable for a label, make sure that all probable LABEL
numbers are included in the user program. If a matching label does not exist, a user program execution error will result, turning on special internal
relay M8004 and the ERR LED on the SmartAXIS.
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Example: DJNZ and LABEL

The following example demonstrates a program to store consecutive values 1000 through 1049 to data registers D100 through
D149, respectively.

_| MOV(W) S1- D1 - REP
M8120 1049 DO
MOV(W) S1- D1 - REP
50 D1
1| LABEL
255
_| : IMOV(W) S1- S2 D1 - D2 REP
M8120 DO D99 D1
L1 DEC(W) S/D
DO
L1 DINZ S1 S2
D1 255
END [
1st cycle: Destination: D99 + 50 = D149
2nd cycle: Destination: D99 + 49 = D148
3rd cycle: Destination: D99 + 48 = D147
4th cycle: Destination: D99 + 47 = D146
49th cycle: Destination: D99 + 2 = D101
50th cycle: Destination: D99 + 1 = D100
14-6

M8120 is the initialize pulse special internal relay.
At start-up, MOV instructions store initial data.
1049 — DO to store the value for the first cycle.

50 — D1 to determine the jump cycles.

IMOV moves DO data 1049 to D1049 in the first cycle.

DEC decrements DO data to 1048.

DINZ jumps to label 255 until D1 value reduces to 0.

145
D148

D147

D146

D101

D100
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Introduction

This chapter describes the refresh instructions that update the status of input contacts, external output , and the current value of
the high-speed counter, to the latest value during a ladder scan.

IOREF (I/0 Refresh)

scan time.
kokkkk

When input is on, 1-bit I/O data assigned by source device S1 is refreshed immediately regardless of the
’_< |—{ IOREF S1 ~‘

When I (input) is used as S1, the actual input status is immediately read into an internal relay starting with
M300 allocated to each input available on the SmartAXIS.

When Q (output) is used as S1, the output data in the RAM is immediately written to the actual output
available on the SmartAXIS.

Refresh instructions are useful when a real-time response is required in a user program which has a long
scan time. The refresh instruction is most effective when using the refresh instruction at a ladder step
immediately before using the data.

The IOREF instruction can be used with an interrupt input or timer interrupt to refresh data.

Applicable SmartAXIS

FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) I/0O for refresh X X - — — — — — _

Only input or output numbers available on the SmartAXIS can be designated as S1. Input and output numbers for remote I/O slaves cannot be
designated as S1. For valid device address ranges, see "Device Addresses" on page 3-1.

Input Device Addresses and Allocated Internal Relays
Internal relays are allocated to each input device as shown in the table below. For example, when 110 is designated as S1, the
latest value of 110 is set to M310.

Input Device Ir;:eelrar;al Input Device I'::I:;al Input Device Ir;teell;r;al Input Device I'::;‘a';al

10 M300 110 M310 120 M320 130 M330
11 M301 111 M311 121 M321 131 M331
12 M302 112 M312 122 M322 132 M332
3 M303 113 M313 123 M323 133 M333
14 M304 114 M314 124 M324 134 M334
15 M305 I15 M315 125 M325 I35 M335
16 M306 116 M316 126 M326

17 M307 117 M317 127 M327

During normal execution of a user program, I/0 statuses are refreshed simultaneously when the END instruction is executed at the
end of a scan. When a real-time response is heeded to execute an interrupt, the IOREF instruction can be used. When the input to
the IOREF instruction is turned on, the status of the designated input or output is read or written immediately.

When the IOREF instruction is executed for an input, the filter does not take effect and the input status at the moment is read to
a corresponding internal relay.

The actual input status of the same input number is read to the internal input memory when the END instruction is executed as in
the normal scanning, then the filter value has effect as designated in the Function Area Settings. See Chapter 5 "Special Functions"
- "Input Filter" in the SmartAXIS Pro/Lite User's Manual.
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Example: IOREF

The following example demonstrates a program that transfers the input I0 status to output QO using the IOREF instruction. Input
12 is designated as an interrupt input. For the interrupt input function, see Chapter 5 "Special Functions" - "Interrupt Input" in the
SmartAXIS Pro/Lite User's Manual.

_| | MOV(W) 51 Dl- Rer L M8120 is the initialize pulse special internal relay.
M8120 0 D8033 D8033 stores 0 to designate jump destination label 0 for interrupt input I2.
Main Program
END [
LABEL W When input 12 is on, program execution jumps to label 0.
0
M8125 is the in-operation output special internal relay.
_| | IOREF S1 = . . . .
! IOREF immediately reads input I0 status to internal relay M300.
M8125 10
— | O_ M300 turns on or off the output QO internal memory.
M300 Qo
_| . TOREF 51 Another IOREF immediately writes the output QO internal memory status to actual
} |
M8125 Qo output QO.
LRET [ Program execution returns to the main program.
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HSCRF (High-speed Counter Refresh)

HSCRF real time.
*

’_{ When input is on, the HSCRF instruction refreshes the high-speed counter current values in special data registers in

The current values of six high-speed counters HSC1 through HSC6 are usually updated in every scan. The HSCRF can
be used in any place in the ladder diagram where you want to read the updated high-speed counter current value.

For the high-speed counter function, see Chapter 5 "Special Functions" - "High-Speed Counter" in the SmartAXIS Pro/
Lite User's Manual.

Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Example: HSCRF

The following example demonstrates a program that updates the current value of high-speed counter HSC1 using the HSCRF
instruction. For the timer interrupt, see Chapter 5 "Special Functions" - "Timer Interrupt" in the SmartAXIS Pro/Lite User's Manual.

M8120 is the initialize pulse special internal relay.
L —— Imovw) si- bDi-  rer H puise sp Y
M8120 0 D8036 D8036 stores 0 to designate jump destination label 0 for timer interrupt.
Main Program . . .
The interrupt program is separated from the main program by the END
instruction.
END H
While the CPU is running, program execution jumps to label 0 repeatedly
LABEL H at intervals selected in the Function Area Settings.
0
M8125 is the in-operation output special internal relay.
; HSCRF H HSCRF updates the HSC1 current value in data registers D8050 and
M8125 1 D8051.
_| |_ CMP>(D) S1-— S2 — D1 - REP When D8050/D8051 exceeds 150000, Q1 is turned on.
M8125 D8210 150000 Qi IOREF immediately writes the output Q1 internal memory status to actual
L | IOREF s1 |  outputQl
M8125 Ql Each time the interrupt program is completed, program execution returns
to the main program at the address where timer interrupt occurred.
LRET H
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Introduction

The DI or EI instruction disables or enables interrupt inputs and timer interrupt individually.

DI (Disable Interrupt)

DI S1

ko

‘ When input is on, interrupt inputs and timer interrupt assigned by source device S1 are disabled.

EI (Enable Interrupt)

When input is on, interrupt inputs and timer interrupt assigned by source device S1 are enabled.
I— EI S1
X%
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Interrupt inputs and timer interrupt - - = = = - — 1-127 —

Interrupt inputs 10 through 17 and timer interrupt selected in the Function Area Settings are normally enabled when the CPU starts. When the DI
instruction is executed, interrupt inputs and timer interrupt designated as source device S1 are disabled even if the interrupt condition is met in the
user program area subsequent to the DI instruction. When the EI instruction is executed, disabled interrupt inputs and timer interrupt designated as
source device S1 are enabled again in the user program area subsequent to the EI instruction. Different interrupts can be selected for the DI and EI
instructions to disable and enable interrupt inputs selectively. For Interrupt Input and Timer Interrupt, see Chapter 5 "Special Functions" - "Interrupt
Input" and "Timer Interrupt” in the SmartAXIS Pro/Lite User's Manual.

Make sure that interrupt inputs and timer interrupt designated as source device S1 are selected in the Function Area Settings. Otherwise, when the
DI or EI instruction is executed, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on the
SmartAXIS.

The DI and EI instructions cannot be used in an interrupt program. If used, a user program execution error will result, turning on special internal
relay M8004 and the ERR LED on the SmartAXIS. For details about the user program execution errors, see "User Program Execution Errors" on page
4-13.

Special Internal Relays M8070-M8075 and M8144: Interrupt Status

Special internal relays M8070 through M8075 and M8144 are provided to indicate whether interrupt inputs and timer interrupt are
enabled or disabled.

Interrupt (LitePro/Touch) Interrupt Enabled Interrupt Disabled
Group 1 (10/-) M8070 ON M8070 OFF
Group 2 (12/12) M8071 ON M8071 OFF
Group 3 (I3/13) M8072 ON M8072 OFF
Group 4 (I5/14) M8073 ON M8073 OFF
Group 5 (16/15) M8074 ON M8074 OFF
Group 6 (17/-) M8075 ON M8075 OFF
Timer Interrupt M8144 ON M8144 OFF
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Programming WindLDR

In the Disable Interrupt (DI) or Enable Interrupt (EI) dialog box, select the check box on the left of Interrupt Groups 1 through 6
or Timer Interrupt to select source device S1. The example below selects interrupt groups 2, 3, and timer interrupt for the DI
instruction, and a 22 will be shown as source device S1.

e — 2| - = The total of selected interrupt inputs and timer interrupt
= is shown as source device S1.
Type 51 22
_EI (Enable Interrupt) [E] Group 1 (Interrupt Input 10)
®)D1(Disable Interrupt) Group 2(Interrupt Input 12) Interrupt (Lite'Pro/Touch) S1 Value

Group 3 (Interrupt Input I3)

[C] Group 4 (Interrupt Input 15) Group 1 (IO/-) 0

[E] Group 5 (Interrupt Input 16) Group 2 (IZ/IZ) 2

[E] Group & (Interrupt Input 17) Group 3 (13/13) 4

[ Timer Interrupt (ms) Group 4 (15/14) 8

Looe J{cma ] Group 5 (16/15) 32

} Group 6 (17/-) 64

Timer Interrupt 16
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Example: DI and EI

The following example demonstrates a program that will disable and enable interrupt inputs and timer interrupt selectively. For the
interrupt input and timer interrupt functions, see Chapter 5 "Special Functions" - "Interrupt Input" and "Timer Interrupt" in the

SmartAXIS Pro/Lite User's Manual. In this example, inputs I2 and I3 are designated as interrupt inputs and timer interrupt is used
with interrupt intervals of 100 ms.

IDEC

_| MOV(W) S1- D1- REP H M8120 is the initialize pulse special internal relay.
M8120 0 D8033
D8033 stores jump destination label number 0 for interrupt input I12.
MOV(W) S1- D1 - REP H
1 D8034 D8034 stores jump destination label number 1 for interrupt input I3.
MOV(W) 51— Dl Rer U D8036 stores jump destination label number 2 for timer interrupt.
2 D8036
When input 110 is on, DI disables interrupt inputs 12, I3, and timer interrupt, then
_| : DI s1 H M8071, M8072, and M8144 turn off.
110 22
. A When input I11 is on and I10 is off, EI enables interrupt inputs 12 and I3, then M8071
— | /1 Bl SI M and M8072 turn on.
111 110 6
_| : =/= EI s1 U When input I12 is on and I10 is off, EI enables timer interrupt, then M8144 turns on.
112 110 16
End of the main program.
END M
When input 12 is on, program execution jumps to label 0.
LABEL H
0
M8125 is the in-operation output special internal relay.
—| I ALT ché 1 ALT turns on or off the output Q2 internal memory.
M8125
IOREF immediately writes the output Q2 internal memory status to actual output Q2.
I IOREF s1 M
M8125 Q2 Program execution returns to the main program.
LRET H . . L
When input I3 is on, program execution jumps to label 1.
LABEL H M8125 is the in-operation output special internal relay.
1
ALT turns on or off the output Q3 internal memory.
—] | ALT D1 - IOREF immediately writes the output Q3 internal memory status to actual output Q3.
M8125 Q3
_| { IOREF st H Program execution returns to the main program.
M8125 Q3
LRET [ Timer interrupt occurs every 100 ms, then program execution jumps to label 2.
LABEL W M8125 is the in-operation output special internal relay.
2 ALT turns on or off the output Q4 internal memory.
_| I ALT p1 I IOREF immediately writes the output Q4 internal memory status to actual output Q4.
M8125 Q4 Program execution returns to the main program.
I IOREF s1 M
M8125 Q4
LRET H
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17: COORDINATE CONVERSION INSTRUCTIONS

Introduction

The coordinate conversion instructions convert one
data point to another value, using a linear Y

relationship between values of X and Y.
(X2,Y2)
(X1, Y1)
~ (
! > X
(X0, YO0)
XYFS (XY Format Set)
When input is on, the format for XY conversion is set. The XY
|_ XYFS(*) S1 X0 YO et Xn Yn coordinates define the linear relationship between X and Y.
* kkokoksk
No. of XY Coordinates
2t032 0<n<31
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat

S1 (Source 1) Format number - = = = = = = Oto7 —

X0 through Xn X value X X X X X X X 0 to 65535 —

0 to 65535
Y0 through Yn Y value X X X X X X X 32768 to 32767 —

For valid device address ranges, see "Device Addresses" on page 3-1.

When T (timer) or C (counter) is used as X0 through Xn or YO through Yn, the timer/counter current value (TC or CC) is displayed.

S1 (Format number)
Select a format number 0 through 7. A maximum of 8 formats for XY conversion can be set.

Xn (X value), Yn (Y value)
Enter values for the X and Y coordinates. Two different data ranges are available depending on the data type.

Data Type Word Integer
Xn (X value) 0 to 65535 0 to 65535
Yn (Y value) 0 to 65535 —32768 to 32767
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Y Y
65535 32767
Valid Coordinates X
0 65535
-32768
0 65535
Valid Data Types
W (word) X When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as Xn or Yn, 16
I (integer) X points are used.
D (double word) — When a word device such as T (timer), C (counter), or D (data register) is assigned as Xn or Yn, 1 point is used.
L (long) —
F (float) —

Note: The XYFS instruction cannot be used in an interrupt program.
If used, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on the SmartAXIS. For details about the
user program execution errors, see "User Program Execution Errors" on page 4-13.

CVXTY (Convert X to Y)
When input is on, the X value assigned by device S2 is converted into the
|_ CVXTY(*) S1 S2 D1 corresponding Y value according to the linear relationship defined in the XYFS
* PRk Rk instruction. Device S1 selects a format from a maximum of 8 XY conversion formats.
The conversion result is set to the device assigned by D1.
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Format number - - = = = = = Oto7 —
S2 (Source 2) X value X X X X X X X 0 to 65535 —
D1 (Destination 1) Destination to store results — X & X X X X — —

For valid device address ranges, see "Device Addresses" on page 3-1.

A Internal relays MO through M1277 can be designated as D1. Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S2, the timer/counter current value (TC or CC) is displayed. When T (timer) or C (counter) is used as D1,
the data is written in as a preset value (TP or CP) which can be 0 through 65535.

S1 (Format number)

Select a format number 0 through 7 which have been set using the XYFS instruction. When an XYFS instruction with the corresponding format
number is not programmed, or when XYFS and CVXTY instructions of the same format number have different data type designations, a user
program execution error will result, turning on special internal relay M8004 and the ERR LED on the SmartAXIS. For details about the user program
execution errors, see "User Program Execution Errors" on page 4-13.

S2 (X value)

Enter a value for the X coordinate to convert, within the range specified in the XYFS instruction.
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D1 (Destination to store results)

The conversion result of the Y value is stored to the destination.

Data Type Word Integer
S2 (X value) 0 to 65535 0 to 65535
D1 (Y value) 0 to 65535 —32768 to 32767
Y Y
65535 32767

Valid Coordinates

X
0 65535
-32768
0 65535
Valid Data Types

W (word) X When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as S2 or D1, 16
I (integer) X points are used.
D (double word) —_ When a word device such as T (timer), C (counter), or D (data register) is assigned as S2 or D1, 1 point is used.
L (long) —
F (float) —

Data Conversion Error
The data conversion error is +0.5.

Note: The CVXTY instruction cannot be used in an interrupt program.
If used, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on the SmartAXIS. For details about the
user program execution errors, see "User Program Execution Errors" on page 4-13.

CVYTX (Convert Y to X)
When input is on, the Y value assigned by device S2 is converted into the
|— CVYTX(*) S1 S2 D1 corresponding X value according to the linear relationship defined in the XYFS
* BRARR Rkkkx instruction. Device S1 selects a format from a maximum of 8 XY conversion formats.

The conversion result is set to the device assigned by D1.

Applicable SmartAXIS

FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Format number - = = = = = = Oto7 —
S2 (Source 2) Y value X X X X X X X 01065535 -

—32768 to 32767
D1 (Destination 1) Destination to store results — X & X X X X - -

For valid device address ranges, see "Device Addresses" on page 3-1.
A Internal relays MO through M1277 can be designated as D1. Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S2, the timer/counter current value (TC or CC) is displayed. When T (timer) or C (counter) is used as D1,
the data is written in as a preset value (TP or CP) which can be 0 through 65535.

S1 (Format number)

Select a format number 0 through 7 which have been set using the XYFS instruction. When an XYFS instruction with the corresponding format
number is not programmed, or when XYFS and CVYTX instructions of the same format number have different data type designations, a user
program execution error will result, turning on special internal relay M8004 and the ERR LED on the SmartAXIS. For details about the user program
execution errors, see "User Program Execution Errors" on page 4-13.

S2 (Y value)

Enter a value for the Y coordinate to convert, within the range specified in the XYFS instruction. Two different data ranges are available depending
on the data type.
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17: COORDINATE CONVERSION INSTRUCTIONS

D1 (Destination to store results)

The conversion result of the X value is stored to the destination.

Data Type Word Integer
S2 (Y value) 0 to 65535 —32768 to 32767
D1 (X value) 0 to 65535 0 to 65535
Y Y
65535 32767
Valid Coordinates X
0 65535
-32768
0 65535

Valid Data Types

W (word) X
I (integer) X
D (double word) —
L (long) —
F (float) —

Data Conversion Error

The data conversion error is +0.5.

When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as S2 or D1, 16
points are used.

When a word device such as T (timer), C (counter), or D (data register) is assigned as S2 or D1, 1 point (integer
data) is used.

Note: The CVYTX instruction cannot be used in an interrupt program.

If used, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on the SmartAXIS. For details about the
user program execution errors, see "User Program Execution Errors" on page 4-13.

17-4
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17: COORDINATE CONVERSION INSTRUCTIONS

Example: Linear Conversion

The following example demonstrates setting up two coordinate points to define the linear relationship between X and Y. The two

points are (X0, YO) = (0, 0) and (X1, Y1) = (8000, 4000). Once these are set, there is an X to Y conversion, as well as a Y to X
conversion.

M8120 is the initialize pulse special internal relay.
?‘lel_o XYFS(I) 501 XOO Y.? 8())((}0 48{80 | At startup, XYFS specifies two points.
When input 10 is on, CVXTY converts the value in D10 and stores
—] | CVXTY(I) S1 S2 D1 the result in D20.
10 0 D10 D20
When input I1 is on, CVYTX converts the value in D11 and stores
—| |_ CVYTX(I) S1 S2 S1 the result in D21.
5l 0 D11 D21
END [H
The graph shows the linear relationship that is defined by the two
points:
Y (X1, Y1)
=1
Y = 2X
D11 (2500) > If the value in data register D10 is 2000, the value assigned to D20
is 1000.
D20 (1000) | ( For Y to X conversion, the following equation is used:
0 y X =2Y
(X0, YO) D10 D21 8000 X If the value in data register D11 is 2500, the value assigned to D21
(2000) (5000) is 5000.
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17: COORDINATE CONVERSION INSTRUCTIONS

Example: Overlapping Coordinates

In this example, the XYFS instruction sets up three coordinate points, which define two different linear relationships between X
and Y. The three points are: (X0, YO) = (0, 100), (X1, Y1) = (100, 0), and (X2, Y2) = (300, 100). The two line segments define
overlapping coordinates for X. That is, for each value of Y within the designated range, there would be two X values assigned.

M8120 is the initialize pulse special internal

L | — XYFS(D) st X0 Y0 X1 Y1 X2 2 H relay.
M8120 0 0 100 100 0 300 100

At startup, XYFS specifies three points.
— — CvXTY(D) S1 S2 D1 CVXTY converts the current value in C10 and
10

0 C10 D90 stores the result in D90.
—| |— CVYTX(I) S1 S2 S1 CVYTX converts the value in D95 and stores
I 0 D95 D30 the result in D30.
END [H
(X0, YO0) (X2, Y2)
0, 100 300, 100
100 ( ) ( )
D90 (75) (= 1
D95 (40) >
(X1, Y1)
(100, 0)
0 A
D30 100 C10 300 X
(60) (250)

The first line segment defines the following relationship for X to Y conversion:

Y = -X+ 100

The second line segment defines another relationship for X to Y conversion:

=Ly
Y = 5X-50

For X to Y conversion, each value of X has only one corresponding value for Y. If the current value of counter C10 is 250, the value assigned to D90
is 75.

For Y to X conversion, the XYFS instruction assigns two possible values of X for each value of Y. The relationship defined by the first two points has
priority in these cases. The line between points (X0, Y0) and (X1, Y1), that is, the line between (0, 100) and (100, 0), has priority in defining the
relationship for Y to X conversion (X = =Y + 100).

Therefore, if the value in data register D95 is 40, the value assigned to D30 is 60, not 180.

Exactly the same two line segments might also be defined by the XYFS instruction, except that the point (300, 100) could be assigned first, as (X0,
Y0), and the point (100, 0) could be defined next, as (X1, Y1). In this case, this linear relationship would have priority.

In this case, if the value in data register D95 is 40, the value assigned to D30 is 180, not 60.
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Introduction

Average instructions average the specified data.

AVRG (Average)

When input is on, sampling data assigned by device S1 is
—{ AVRG(*) s1 S2 S3 D1 D2 processed according to sampling conditions assigned by devices

When sampling is complete, average, maximum, and minimum
values are stored to 3 consecutive devices starting with device
assigned by D1, then sampling completion output assigned by
device D2 is turned on.

Data Type W, 1 DL F
Average D1 D1-D1+1
Maximum value Di+1 D1+2:'D1+3
Minimum value D1+2 D1+4'D1+5

The AVRG instruction is effective for data processing of analog input values. A maximum of eight AVRG instructions can be programmed in a user
program.
Applicable SmartAXIS

FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Sampling data X X X X X X X — —
S2 (Source 2) Sampling end input X X X X - — — — —
S3 (Source 3) Sampling cycles (scan times) X X X X X X X 0-65535 —
D1 (Destination 1) First device address to store results - - - — — X — -
D2 (Destination 2) Sampling completion output - X & - - - - — —

For valid device address ranges, see "Device Addresses" on page 3-1.

A Internal relays MO through M1277 can be designated as D2. Special internal relays cannot be designated as D2.

When T (timer) or C (counter) is used as S1 or S3, the timer/counter current value (TC or CC) is displayed.

When F (float) data is selected, only data registers can be designated as S1 and D1.

While input is on, the AVRG instruction is executed in each scan. When the quantity of sampling cycles (scan times) designated by device S3 is 1
through 65535, sampling data designated by device S1 is processed in each scan. When the designated sampling cycles have been completed, the
average value of the sampling data is set to the device designated by D1 (data type W or I) or D1'-D1+1 (data type D, L, or F). The maximum value
of the sampling data is set to the next device, D1+1 (data type W or I) or D1+2'D1+3 (data type D, L, or F). The minimum value of the sampling
data is set to the next device, D142 (data type W or I) or D1+4:D1+5 (data type D, L, or F). The sampling completion output designated by device
D2 is turned on.

When the quantity of sampling cycles designated by device S3 is 0, sampling is started when the input to the AVRG instruction is turned on, and
stopped when the sampling end input designated by device S2 is turned on. Then, the average, maximum, and minimum values are set to 3 devices
starting with device designated by D1.

When the sampling exceeds 65535 cycles, the average, maximum, and minimum values at this point are set to 3 devices starting with device
designated by D1, and sampling continues.

When the sampling end input is turned on before the sampling cycles designated by device S3 have been completed, sampling is stopped and the
results at this point are set to 3 devices starting with device designated by D1.

The average value is calculated to units, rounding the fractions of one decimal place.

When the sampling end input is not used, designate an internal relay or another valid device as a dummy for source device S2.

When F (float) data is selected and S1 does not comply with the normal floating-point format, a user program execution error will result, turning on
special internal relay M8004 and ERR LED on the SmartAXIS. When an error occurs, incorrect S1 data are skipped. Average, maximum, and
minimum values are calculated from correct S1 data, and set to 3 devices starting with the device designated by D1. For details about user program
execution errors, see "User Program Execution Errors" on page 4-13.
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18: AVERAGE INSTRUCTIONS

Valid Data Types

W (word) X When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source,
I (integer) X 16 points (word or integer data) or 32 points (double-word or long data) are used.

D (double word) X When a word device such as T (timer), C (counter), or D (data register) is assigned as the source, 1 point (word
L (long) X or integer data) or 2 points (double-word, long, or float data) are used.

F (float) X

Example: AVRG

The following example demonstrates a program that calculates the average values of data register D100 and store the result to
data register D200 every 500 scans.

M8125 D100 110 500 D200 M100

I AVRG(W) s1 S S3 D1 D2 “ M8125 is the in-operation output special internal relay.

When the sampling end input does not turn on
While sampling end input I10 is off, the average, maximum, and minimum values are calculated every 500 scans and stored to
data registers D200, D201, and D202, respectively. Sampling completion output M100 is set every 500 scans.

1st scan 2nd scan 500th scan 1st scan 2nd scan
Sampling Data D100 X 512 X 497 X secee X 521 X 499 X 478 X
) . ON
In-operation Special IR M8125 .- | |
. o]

Sampling End Input I10 OFF

Sampling Completion Output M100 OFF
Average Value D200 500
Maximum Value D201 530
Minimum Value D202 480

Values are set every 500 scans. 4T

When the sampling end input turns on

When sampling end input 110 turns on, the average, maximum, and minimum values at this point are stored to data registers
D200, D201, and D202, respectively. Sampling completion output M100 is also set. When sampling end input 110 turns off,
sampling resumes starting at the first scan.

151st scan 152nd scan 153rd scan XXXth scan 1st scan
Sampling Data D100 X 489 X 510 X 509 X socoe X 504 X 493 X
. . ON
In-operation Special IR M8125 OFF
ON
Sampling End Input 110 OFF |
. . ON
Sampling Completion Output M100 OFF |

Average Value D200 502

Maximum Value D201 513

Minimum Value D202 485

T— Values are set when 110 is turned on.
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19: PULSE OUTPUT INSTRUCTIONS

Introduction

The pulse output instructions output pulses of a specified frequency. These pulses will be generated from the pulse output ports.

PULS (Pulse Output)
PULS s1 S2 D1
_l 1 Kkokokokk kokokkk kokokkk
PULS s1 s2 D1
_l 2 kokokokk kokokskk kokokkok
PULS s1 s2 D1
_l 3 kokokskk kokokskk kokokkk
PULS s1 s2 D1
_l 4 Kokokokk Kokokokk Kokokkk

The PULS instructions output pulses of a specified frequency from the specified
pulse output ports.

When input is on, pulses are output according to the control register settings
specified by S1.

The pulse control information (output on/output complete/error) is stored in the
internal relays specified by D1 as the operation status.

When the initialization input specified by S2 is turned on, the initial values
configured in the WindLDR PULS instruction dialog box, on the Setting tab, are
stored in the control registers.

Note: Configure multiple PULS (pulse output), PWM (pulse width modulation), RAMP (trapezoidal control), and ARAMP (RAMP with table)

instructions so that they do not share the same pulse output port.

However, the ZRN (zero return) instruction can be configured with the same pulse output port as the PULS (pulse output), PWM (pulse width
modulation), RAMP (trapezoidal control), and ARAMP (RAMP with table) instructions.

Note: The PULS instruction cannot be used in an interrupt program.
If used, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on the SmartAXIS. For details about the
user program execution errors, see "User Program Execution Errors" on page 4-13.

Applicable SmartAXIS

FT1A-12

FT1A-24

FT1A-40 FT1A-48 FT1A-Touch

X (Note) X =

Note: These instructions cannot be used with FT1A-H40RC and FT1A-B40RC.

Valid Devices

Device

Function

I Q M R T C D Constant Repeat

S1 (Source 1)

Control register

S a— 1_ — —

S2 (Source 2)

Initialization input

X — X — — — — - —

D1 (Destination 1)

Operation status

R — i___ J— J— j—

4 Special data registers cannot be designated as S1. Internal relays MO through M1277 can be designated as D1. Special internal relays cannot be
designated as D1. The first digit of the internal relay number must be 0 (not 1 to 7).

IDEC
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19: PULSE OuTPUT INSTRUCTIONS

Settings
» Device tab
PULS (Pulse Output) (2 [t
Devices | settings
PULS 1 (QO014) 1’7_| 2 3 4
S1(Control Register) 52 {Initialization Input) D1(0perationStatus)
e | = G
cesitns | | | —
Comment:
oK Cancel

1. Select instruction
This item selects which PULS instruction to use (PULS1, PULS2, PULS3, or PULS4).
The pulse output, configurable operation modes, and enabling/disabling pulse counting varies based on the instruction.

Instruction Pulse output Configurable operation mode Enable/disable pulse counting
PULS1 Q14 Operation mode 0: 1 Hz to 10 kHz Pulse counting can be enabled or disabled
PULS2 Q15 Operation mode 1: 200 Hz to 100 kHz (Pulse counting range: 1 to 100,000,000)
PULS3 Q16 ) ) .

Operation mode 0: 1 Hz to 5 kHz Disable pulse counting
PULS4 Q17

2. S1 (source 1): Control register
S1 specifies the starting number for the data registers to use with PULS1, PULS2, PULS3, or PULS4 instructions.
Starting from the specified number, 7 consecutive 16-bit data registers are used.
The range of available data register numbers is DO to D993 and D1000 to D1993.

Stt?rag_e Function Setting Reference
destination
PULS1, Mode 0: 1 to 10,000 (increments of 1 Hz)
| PULS2 Mode 1: 20 to 10,000 (increments of 10 Hz "6. Ise fi "
Starting number--0 Output pulse : ( ) | "6. Output pulse frequency" on
frequency PULS3, Mode 0: 1 to 5,000 (increments of 1 Hz) page 19-3

PULS4 Mode 1: Cannot be specified
Starting number+1 | Reserved — —

Preset value
(high word) (Note)

Starting number+2

1 to 100,000,000 pulses "8. Preset value" on page 19-4
Starting number+3 Preset value
9 (low word) (Note)
C t val
Starting number+4 u'rren value
(high word) (Note)
1 to 100,000,000 pulses "9. Current value" on page 19-4
Starting number+5 Current value
9 (low word) (Note)
Starting number+6 | Error status Oto4 "10. Error status" on page 19-4

Note: The upper and lower data registers change according to the 32-bit data storage method specified.
For details, see Chapter 5 "Special Functions" — "32-bit Data Storage Setting" in the SmartAXIS Pro/Lite User's Manual.
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19: PULSE OuTPUT INSTRUCTIONS

3. S2 (source 2): Initialization input

S2 specifies the initialization input. When the initialization input is turned on, the initial values configured in the WindLDR PULS
instruction dialog box, on the Setting tab, are stored in the control registers. An external input (I0 to I35) (Note) or an internal
relay (MO to M1277) can be specified.
When the initialization input is on, the initial values are written to the data registers with each scan. To only initialize the values
one time, use the initialization input in combination with the SOTU (single output up) instruction or the SOTD (single output

down) instruction.
Note: For the 40-1/0 type, external inputs (I0 to I127) can be used.

4. D1 (destination 1): Operation status

D1 specifies the starting number of the internal relays to use with PULS instructions.
Starting from the specified internal relay, 3 sequential internal relays are used.
The range of available internal relays is MO to M1270. The first digit of the internal relay number must be set to 0.

desstt(i,r:aagii n Function Setting
This relay turns on during pulse output.

Starting Pulse output ON 0: Pulse output OFF This relay turns off when pulse output stops.

number+0 1: Pulse output ON This relay turns off when the specified number of pulses are output
and output ends.

Starting Pulse output 0: Pulse output not complete This relay turns on when pulse output is complete.

number+1 complete 1: Pulse output complete This relay turns off when pulse output starts.

Starting Overflow 0: None When pulse counting is enabled, this relay turns on when a pulse is

number+2 1: An overflow has occurred output that exceeds the configured preset value.

« Setting tab

PULS (Pulse Qutput)

Devices | Settings

Function

Operation mode

Pulse counting
Preset value
Current value

Error status

Qutput pulse frequency 6.

DR

Setting

Mode 0: 1Hz to 10 kHz

100

Disable pulse counting

1 to 10,000 in increments of 1Hz

1 to 100,000,000
1 to 100,000,000

PULS 1and PULS 2 instructions only

el
Description
0K Cancel

5. Operation mode

This setting selects the frequency range to output from two operation modes. Only PULS3 and PULS4 support operation mode 0.

. Supported instruction
Operation mode
PULS1 PULS2 PULS3 PULS4
1 Hz to 10 kHz (increments of 1 Hz) (Note) (PULS1, PULS2) X X X X
1 Hz to 5 kHz (increments of 1 Hz) (Note) (PULS3, PULS4)
1: 200 Hz to 100 kHz (increments of 10 Hz) (Note) X X — —
Note: The output frequency error is within £5%.
6. Output pulse frequency
PULS1, PULS2: Mode 0: Set between 1 Hz and 10 kHz in increments of 1 Hz. The output frequency error is £5%.
Mode 1: Set between 200 Hz and 100 kHz in increments of 10 Hz. The output frequency error is £5%.
PULS3, PULS4: Set between 1 Hz and 5 kHz in increments of 1 Hz. The output frequency error is £5%.
SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382 19-3
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7. Pulse counting

This setting enables or disables pulse counting.

. Supported instruction
Pulse counting
PULS1 PULS2 PULS3 PULS4
Pul i I hil
0: Disable pulse counting 8 s_es are. continuously output while X X X X
the input is on.
Th f pul ifi th
1: Enable pulse counting e number of pulses specified by the X X _ i
preset value are output.

8. Preset value

When counting pulses, this setting specifies the number of pulses to output.

9. Current value

The number of pulses that were output is stored in this data register. The current value is updated when the PULS instruction is

executed at each scan.

10. Error status

If a configuration error occurs when the PULS instruction input changes from off to on, M8004 (user program execution error) is
turned on and this register is set to the error code.

Error code Status Description
0 Normal —
PULS1, The pulse frequency was not set between 1 and 10,000 in operation mode 0.
) Pulse frequency designation PULS2 The pulse frequency was not set between 20 and 10,000 in operation mode 1.
error PULS3, . -
PULS4 The pulse frequency was not set between 1 and 5,000 in operation mode 0.
4 Preset value designation error The preset value was not set between 1 and 100,000,000.

19-4
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19: PULSE OuTPUT INSTRUCTIONS

Examples: PULS

PULS1 instruction (pulse counting enabled) timing chart

[PULS1 instruction, S1 is specified as D200, D1 is specified as internal relay M50]

PULS
| 1

PULS1 instruction

S1
D200

S2
MO

D1
M50

input

PULS1 instruction input J

Output pulse D200 f1 f2 3
frequency
Preset value D203, D204 ni n2 n3
nl n2
f1 f2

Output pulse

Pulse output ON M50

Pulse output complete M51

Q14

f1, f2, f3 = frequency
n1, n2, n3 = output pulse count

When the PULS1 instruction input changes from off to on, M50 turns on and pulses with the frequency configured by D200 are
output. When the number of pulses configured by D202 and D203 are output, pulse output stops. If the value of D200 changes

during pulse output, pulses are output with the frequency based on that value.
When the PULS1 instruction input changes from on to off, M50 turns off and M51 turns on at the same time.

The changes from the initialization input are not reflected while the PULS1 instruction input is on. If you wish to initialize the data
registers with the initialization input, turn the initialization input on after turning off the input.

IDEC
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PULS2 instruction (pulse counting disabled) timing chart

[PULS2 instruction, S1 is specified as D100, D1 is specified as internal relay M200]

PULS S1 S2 D1

| 2 D100 D200  M200

PULS2 instruction
input

PULS?2 instruction input J

Output pulse D100
frequency

f1 >< f2

fl ; f2

Output pulse QIM | | | | | |
Pulse output ON M200

Pulse output M201
complete

f1, f2, f3 = pulse frequency

When the PULS2 instruction input changes from off to on, M200 turns on and pulses with the frequency configured by D100 are
output. If the value of D100 changes during pulse output, pulses are output with the frequency based on that value.

When the PULS2 instruction input changes from on to off, M200 turns off and M201 turns on at the same time.

The changes from the initialization input are not reflected while the PULS2 instruction input is on. If you wish to initialize the data
registers with the initialization input, turn the initialization input on after turning off the input.
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Sample program

This section describes an example program that outputs 5,000 pulses (each at 200 Hz) and then 60,000 pulses (each at 500 Hz)

from output Q14

|

O— Turn on initialization input (M0)

M8120 MO
MOV(W S1- D1 - REP
W) | | Store 50 (500 Hz) in frequency (DQ)
SOTU 50 D0
M101
MOV(D S1- D1 - REP
©®) | | Store 60,000 in the preset value
60000 D2
@— Turn on M1 to output next pulse
M1
| | PULS S1 S2 D1 When PULS1 instruction input (I0) turns on, start output of
_| [ /r 1 DO MO M100 | pulses with a frequency of 200 Hz
10 M101
Pulse output complete (M101) turns off (pulse output not
_l I_ SOTU R p p ( ) (p p!
complete)
M1 M101
Settings
(PuLS (Pulse Output) P [ |
Devices | Settings
51{Control Register) 52 (Initialization Input) D1(OperationStatus)
Tag Name: [poooo []  [moooo &= M0100 (=]
Comment:
[puLs (pulse Output) (B e |
Devices | Settings
Function DR Setting Description
Operation mode Mode 1: 200 Hz to 100 kHz
Output pulse frequency D000 20 20 to 10,000 in increments of 1 (x10 Hz)
Pulze counting Enable pulse counting PULS 1 and PULS 2 instructions only
Preset value D002, DOO03 | 5000 1to 100,000,000
Current value D0004, DO00S 1to 100,000,000
Error status DO00&
Function Device address Setting value Details
Operation mode — Mode 1 200 Hz to 100 kHz
Output pulse frequency DO 20 200 Hz
Pulse counting — Enable pulse counting —
Preset value D2, D3 5000 Preset value=5,000

VIDEC
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PWM (Variable Duty Cycle Pulse Output)

— T,

T,

o

— i,

PWM S1 S2 D1
KRAKK  KKKKKRKKKK
PWM S1 S2 D1
KRAKK  KKAKKRKKKK
PWM S1 S2 D1
R ]
PWM S1 S2 D1
RRKKK ORKRKK RKKKK

The PWM instructions output pulses at the specified frequency and duty cycle
from the output port.

When the input is on, pulses are output according to the control register settings
specified by S1.

The pulse control information (output on/output complete/error) is stored in the
internal relays specified by D1 as the operation status.

When the initialization input specified by S2 is turned on, the initial values
configured in the WindLDR PWM instruction dialog box, on the Setting tab, are
stored in the control registers.

Note: Configure multiple PULS (pulse output), PWM (pulse width modulation), RAMP (trapezoidal control), and ARAMP (RAMP with table)

instructions so that they do not share the same pulse output port.

However, the ZRN (zero return) instruction can be configured with the same pulse output port as the PULS (pulse output), PWM (pulse width
modulation), RAMP (trapezoidal control), and ARAMP (RAMP with table) instructions.

Note: The PWM instruction cannot be used in an interrupt program.
If used, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on the SmartAXIS. For details about the
user program execution errors, see "User Program Execution Errors" on page 4-13.

Applicable SmartAXIS

FT1A-12

FT1A-24

FT1A-40 FT1A-48 FT1A-Touch

X (Note) X —

Note: These instructions cannot be used with FT1A-H40RC and FT1A-B40RC.

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Control register - - = — — — A — —
S2 (Source 2) Initialization input X — X - - — — — —
D1 (Destination 1) Operation status - — A - - = = — —

& Special data registers cannot be designated as S1. Internal relays M0 through M1277 can be designated as D1. Special internal relays cannot be
designated as D1. The first digit of the internal relay number must be set to 0.

19-8
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Settings
« Device tab
PWM (Pulse Width Modulation) [ ? [t
Devices | Settings
PAM 1(Q0014) 4 ] 2 3 4
S1(Control Register) 52 (Initialization Input) D1(0OperationStatus)
e | [ =]
oeaiims | | | | R
Comment:
0K Cancel

1. Select instruction
This item selects which PWM instruction to use (PWM1, PWM2, PWM3, or PWM4).
The pulse output, pulse duty cycle (ON ratio), and enabling/disabling pulse counting varies based on the instruction.

Instruction Pulse output Pulse duty cycle (ON ratio) Enable/disable pulse counting
PWM1 Q14 ) Pulse counting can be enabled or disabled
1 to 100% (increments of 1%
PWM2 Qs b (increments of 1%) (Pulse counting range: 1 to 100,000,000)
PWM3 Q16 1 to 100% (1 to 50 Hz: increments of 1%,
51 to 1,000 Hz: increments of (pulse Disable pulse counting
PWM4 Q17 .
frequency + 50)%)

2. S1 (source 1): Control register
S1 specifies the starting number for the data registers to use with PWM1, PWM2, PWM3, or PWM4 instructions.
Starting from the specified number, 7 consecutive 16-bit data registers are used.
The range of available data register numbers is DO to D993 and D1000 to D1993.

Stc?rag_e Function Setting Reference
destination
"5. Output pulse frequency" on e

Starting number+0 Output pulse frequency 1 to 1,000 (increments of 1 Hz) 1!;_100u Pul pulse frequency” on pag
Starting number+1 Pulse duty cycle (ON ratio) 1 to 100% "6. Pulse width ratio" on page 19-10
Starting number+2 Preset value (high word) (Note)

- 1 to 100,000,000 pulses "8. Preset value" on page 19-11
Starting number+3 Preset value (low word) (Note)
Starting number+4 Current value (high word) (Note)

- 1 to 100,000,000 pulses "9. Current value" on page 19-11
Starting number+5 Current value (low word) (Note)
Starting number+6 Error status Oto4 "10. Error status" on page 19-11

Note: The upper and lower data registers change according to the 32-bit data storage method specified.
For details, see Chapter 5 "Special Functions" — "32-bit Data Storage Setting" in the SmartAXIS Pro/Lite User's Manual.

3. S2 (source 2): Initialization input
S2 specifies the initialization input. When the initialization input S2 is turned on, the initial values configured in the WindLDR
PWM instruction dialog box, on the Setting tab, are stored in the control registers. An external input (10 to I35) (Note) or an
internal relay (MO to M1277) can be specified.
When the initialization input is on, the initial values are written to the data registers with each scan. To only initialize the values
one time, use the initialization input in combination with the SOTU (single output up) instruction or the SOTD (single output
down) instruction.
Note: For the 40-1/0 type, external inputs (I0 to I27) can be used.
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19: PULSE OuTPUT INSTRUCTIONS

4, D1 (destination 1): Operation status
D1 specifies the starting number of the internal relays to use with PWM instructions.
Starting from the specified internal relay, 3 sequential internal relays are used.
The range of available internal relay numbers is MO to M1270. The first digit of the internal relay number must be set to 0.

Storage . .
destination Function Setting
This relay turns on during pulse output.
Starting 0: Pulse output OFF This relay turns off when the PWM instruction output stops.
Pulse output ON ) .
number+0 1: Pulse output ON This relay turns off when the specified number of pulses are output
and output ends.
Starting Pulse output 0: Pulse output not complete This relay turns on when pulse output is complete.
number+1 complete 1: Pulse output complete This relay turns off when the PWM instruction output starts.
Starting Overflow 0: None When pulse counting is enabled, this relay turns on when a pulse is
number+2 1: An overflow has occurred output that exceeds the configured preset value.
« Setting tab
[ PWM (Pulse Width Modulation) l T | ]
Devices | Settings
Function DR Setting Description
Output pulse frequency 5. 100 1 to 1,000 in increments of 1Hz
Pulse width ratio 6. 50 1 to 100 in increments of 1 (%)
Pulse counting 7. Disable pulse counting PWM 1and PWM 2 instructions only
Preset value 8 1 to 100,000,000
Current value 9 1 to 100,000,000
Error status 10.
oK Cancel

5. Output pulse frequency
This setting configures the frequency for the pulses to output from 1 Hz to 1,000 Hz in increments of 1 Hz.
The output frequency error is within £5%.

6. Pulse width ratio
This setting specifies the ON ratio (duty cycle) for the pulse frequency to output. The duty cycle can be set for output frequency
in increments of 1%. The pulse duty cycle can be set for output frequency in increments of 1% from 1 Hz to 50 Hz, but from 51
Hz to 1,000 Hz, the increments for the pulse duty cycle that can be specified to change according to the output frequency. The
increment becomes (pulse frequency + 50)%. For example, when 51 Hz is specified for the pulse frequency, 51 + 50 = 2
(rounded up), so the increment is 2%. When 1,000 Hz is specified for the pulse frequency, 1000 + 50 = 20, so the increment is
20%. For increments of 2%, a value from 1 to 2 entered in Pulse width ratio is rounded up and handled as 2%, 3 to 4 is
rounded up and handled as 4%. For increments of 20%, 1 to 20 is handled as 20%, 21 to 40 is handled as 40%.

7. Pulse counting
This setting enables or disables pulse counting.

B Supported instruction
Pulse counting
PWM1 PWM2 PWM3 PWM4
Pulses are continuously output while the
0: Disable pulse counting .u ; r inuously output whi X X X X
input is on.
The number of pulses specified by the
1: Enable pulse counting P P Y X X — —
preset value are output.
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19: PULSE OuTPUT INSTRUCTIONS

8. Preset value
When counting pulses, this setting specifies the number of pulses to output.

9. Current value

The number of pulses that were output is stored in this data register. The current value is updated when the PWM instruction is
executed at each scan.

10. Error status

If a configuration error occurs when the PWM instruction input changes from off to on, M8004 (user program execution error) is
turned on and this register is set to the error code.

Error code Status Description
0 Normal —
1 Pulse frequency designation error The pulse frequency was not set between 1 and 1,000.
2 Pulse width ratio designation error The pulse width ratio was not set between 1 and 100.
4 Preset value designation error The preset value was not set between 1 and 100,000,000.
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Examples: PWM

PWM1 instruction (pulse counting enabled) timing chart

[PWM1 instruction, S1 is specified as D200, D1 is specified as internal relay M50]

PWM S1 S2 D1
PWM1 instruction ! D200 Mo M50
input . .
PWM1 instruction input J . . I_I , ;
Pulse width ratio D201 wi >< ' w2 : w3
Preset value D202, D203 ni >< 5 n2 5 >< n3
: nl ; : n2 :
Ll R Lo

Output pulse

Pulse output ON

Pulse output complete

w1, w2, w3 = pulse width ratio
ni, n2, n3 = output pulse count

When the PWM1 instruction input changes from off to on, M50 turns on and pulses with the width ratio configured by D201 are
output. When the number of pulses configured by D202 and D203 are output, pulse output stops. If the value of D201 changes
during pulse output, pulses are output with the width ratio based on that value.

When the PWM1 instruction input changes from on to off, M50 turns off and M51 turns on at the same time.

The changes from the initialization input are not reflected while the PWM1 instruction input is on. If you wish to initialize the data

registers with the initialization input, turn the initialization input on after turning off the input.
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19: PULSE OuTPUT INSTRUCTIONS

PWM2 instruction (pulse counting disabled) timing chart

[PWM2 instruction, S1 is specified as D100, D1 is specified as internal relay M200]

PWM S1 S2 D1

| 2 D100 D200  M200

PWM2 instruction
input

PWM?2 instruction input J

Pulse width ratio D101 wl

X

=
=
-
|
|
Y.
=
IN]
I
|

Q
g
———
——
——
——
——
——

Output pulse

Pulse output ON M200

Pulse output complete M201

wl, w2, w3 = pulse width ratio

When the PWM2 instruction input changes from off to on, M200 turns on and pulses with the width ratio configured by D101 are
output. If the value of D101 changes during pulse output, pulses are output with the width ratio based on that value.

When the PWM2 instruction input changes from on to off, M200 turns off and M201 turns on at the same time.

The changes from the initialization input are not reflected while the PWM2 instruction input is on. If you wish to initialize the data
registers with the initialization input, turn the initialization input on after turning off the input.
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Sample program

This section describes an example program that outputs a pulse with the pulse width ratio of 30% when 10 is off, and a pulse with
the pulse width ratio of 60% when I0 is on.

—|

M8120

—F

10

|
10

B

O— Turn on initialization input (M0)
MO
MOV(W S1- D1 - REP
W) | | Set pulse width ratio (D1) to 30 (30% ON)
30 D1
MOV(W)  Si- DL-  REP
L1 Set pulse width ratio (D1) to 60 (60% ON)
60 D1
PWM S1 S2 D1 When PWM1 instruction input (I1) turns on, start output of
1 DO MO M100 | a pulse with the pulse width ratio of 30% or 60%

Settings
PWM (Pulse Width Modulation) T |t
Devices | Settings
PWM 1(Q0014)
51 (Control Register) 52 (InitializationInput) D1(0perationStatus)
Tag Name: [poooo ] [moooo &= MO100 =
Device Address: |D|]|]|]|] | |mn.jn.j |
Comment:
PWM (Pulse Width Modulation) P
Devices | Settings
Function DR Setting Description
Qutput pulse frequency DOoooo 50 1to 1,000 in increments of 1Hz
Pulse width ratio Dooo1 30 1to 100 in increments of 1 (%)
Pulse counting Disable pulse counting PWM 1and PWM 2 instructions only
Preset value D002, D0003 1to 100,000,000
Current value D0004, DO00S 1 to 100,000,000
Error status D0o00&
Function Device address Setting value Details
Output pulse frequency DO 50 50 Hz
Pulse width ratio D1 30 30%
Pulse counting — Disable pulse counting —
Preset value D2, D3 — —
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19: PULSE OuTPUT INSTRUCTIONS

RAMP (Trapezoidal Control)

The RAMP instruction outputs pulses with a frequency change function.

RAMP S1 S2 D1 When the input is on, pulses of the initial pulse frequency specified by S1 are
_| | 1 srkkk wwkkx sk | | output, and then the pulse frequency is increased by a fixed ratio until it reaches
the steady pulse frequency.

After steady pulse output at the steady pulse frequency, the pulse frequency is
RAMP S1 S2 D1 decreased before the pulse count reaches the preset value specified by S1, and
| | 2 sokkkk wwkkx sk | | then pulse output stops when the preset value is reached.

Frequency

increase ratio Frequency increase and

decrease ratios are the same

Steady pulse __|

frequency i
Initial pulse __| H \
frequency 5
. .
Frequency increase time (" area = Preset value

Frequency increase and
decrease times are the same

Note: Configure multiple PULS (pulse output), PWM (pulse width modulation), RAMP (trapezoidal control), and ARAMP (RAMP with table)
instructions so that they do not share the same pulse output port.

However, the ZRN (zero return) instruction can be configured with the same pulse output port as the PULS (pulse output), PWM (pulse width
modulation), RAMP (trapezoidal control), and ARAMP (RAMP with table) instructions.

Note: The RAMP instruction cannot be used in an interrupt program.
If used, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on the SmartAXIS. For details about the
user program execution errors, see "User Program Execution Errors" on page 4-13.

Applicable SmartAXIS

FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
— — X (Note) X —

Note: These instructions cannot be used with FT1A-H40RC and FT1A-B40RC.

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Control register - - — — — — & — _
S2 (Source 2) Initialization input X — X - — — — — _
D1 (Destination 1) Operation status - — A - = - = — _

4 Special data registers cannot be designated as S1. Internal relays MO through M1277 can be designated as D1. Special internal relays cannot be
designated as D1. The first digit of the internal relay number must be set to 0.
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Settings
» Device tab
RAME (Ramp Pulse Output) (L2 [t
Devices | settings
RAMP 1(Q0014) |-
e ousd [-] 2, 3. 4.
S1(Control Register) 52 {Initialization Input) D1(0perationStatus)
ol | = G
cesitns | | | —
Comment:
oK Cancel

1. Select instruction
This item selects which RAMP instruction to use (RAMP1 or RAMP2).
The reversible control mode that can be selected varies based on the instruction.

For limitations based on the combination of instruction, reversible control mode, and the pulse output mode, see "9. Reversible
control enable" on page 19-18.

2, S1 (source 1): Control register
S1 specifies the starting number of the data registers to use with RAMP1 or RAMP2 instructions.
Starting from the specified number, 9 consecutive 16-bit data registers are used.
The range of available data register numbers is DO to D991 and D1000 to D1991.

St(?rag_e Function Setting Reference
destination
Operation mode 0: 1 to 10,000
. (increments of 1 Hz) "6. Steady pulse frequency" on page
+ Ise fi
Starting number+0 Steady pulse frequency Operation mode 1: 20 to 10,000 19-18
(increments of 10 Hz)
Operation mode 0: 1 to 10,000
. . (increments of 1 Hz) "7. Initial pulse frequency" on page
+
Starting number+1 Initial pulse frequency Operation mode 1: 20 to 10,000 19-18
(increments of 10 Hz)
"8. F h time"
Starting number+2 Frequency change time 10 to 10,000 ms 19_1;equency change ime™ on page
. L 0: Forward N o
Starting number+3 Control direction 10. Control direction" on page 19-18
1: Reverse
Starting number+4 Preset value (high word) (Note) R N
- 1 to 100,000,000 pulses 11. Preset value" on page 19-18
Starting number+5 Preset value (low word) (Note)
Starting number+6 Current value (high word) (Note) R Y
- 1 to 100,000,000 pulses 12. Current value" on page 19-19
Starting number+7 Current value (low word) (Note)
Starting number+8 Error status 0to9 "13. Error status" on page 19-19

Note: The upper and lower data registers change according to the 32-bit data storage method specified.
For details, see Chapter 5 "Special Functions" — "32-bit Data Storage Setting" in the SmartAXIS Pro/Lite User's Manual.
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19: PULSE OuTPUT INSTRUCTIONS

3. S2 (source 2): Initialization input
S2 specifies the initialization input.
When the initialization input S2 is turned on, the initial values configured in the WindLDR RAMP instruction dialog box, on the
Setting tab, are stored in the control registers.
An external input (I0 to I35) (Note) or an internal relay (MO to M1277) can be specified.
When the initialization input is on, the initial values are written to the data registers with each scan. To only initialize the values
one time, use the initialization input in combination with the SOTU (single output up) instruction or the SOTD (single output
down) instruction.
Note: For the 40-1/0 type, external inputs (I0 to I27) can be used.

4. D1 (destination 1): Operation status
D1 specifies the starting number of the internal relays to use with the RAMP instructions. Starting from the specified internal
relay, 4 sequential internal relays are used. The range of available internal relay numbers is MO to M1270. The first digit of the
internal relay number must be set to 0.

Storage . .

destination Function Setting
This relay turns on during pulse output.

Starting Pulse output | 0: Pulse output OFF This relay turns off when the RAMP instruction output stops.

number+0 ON 1: Pulse output ON This relay turns off when the specified number of pulses are
output and output ends.

Starting Pulse output | O: Pulse output not complete This relay turns on when pulse output is complete.

number+1 complete 1: Pulse output complete This relay turns off when the RAMP instruction output starts.

Starting Pulse output | 0: Steady pulse output This relay turns off when the pulse output status is steady.

number+2 status 1: Changing output pulse frequency This relay turns on when the pulse output is changing.
This internal relay turns on when the pulses output exceed the
configured preset value. Pulse output continues even if an the

Starting Overflow 0: None overflow occurs during steady output or while the pulse

number+3 1: An overflow has occurred frequency is changing.
However, pulse counting is suspended at the point when the
overflow occurred.

« Setting tab
(RAMP (Ramp Pulse Output) (R [ |
Devices | Settings
Function DR Setting Description

Operation Mode 5. Mode 0: 1Hz to 10 kHz

Steady pulse frequency 6. 100 1 to 10,000 in increments of 1Hz

Initial pulse frequency 7. 100 1 to 10,000 in increments of 1Hz

Frequency change time 8. 100 10 to 10,000 in increments of 1 (ms)

Reversible control enable 9. Disabled

Control direction 10.

Preset value 11. 100000000 1 to 100,000,000

Current value 12 1 to 100,000,000

Error status 13.

5. Operation mode

This setting selects the frequency range to output from the following operation modes. Select the operation mode according to
the steady pulse frequency and the initial pulse frequency used.

Operation mode

0: 1 Hz to 10 kHz (increments of 1 Hz) (Note)
1: 200 Hz to 100 kHz (increments of 10 Hz) (Note)

Note: The output frequency error is within £5%.
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6. Steady pulse frequency
This setting specifies the steady pulse frequency after the pulse frequency increases.
For operation mode 0, set the frequency in the range of 1 to 10,000 (increments of 1 Hz).
For operation mode 1, set the frequency in the range of 20 to 10,000 (increments of 10 Hz).

7. Initial pulse frequency
This setting specifies the frequency when pulse output starts.
For operation mode 0, set the frequency in the range of 1 to 10,000 (increments of 1 Hz).
For operation mode 1, set the frequency in the range of 20 to 10,000 (increments of 10 Hz).

8. Frequency change time
This setting specifies the time to increase and decrease the pulse frequency.
Set the time between 10 and 10,000 ms in increments of 10 ms. The first digit of the setting is ignored.

9. Reversible control enable
This setting enables or disables reversible control and selects the reversible control method from the following reversible control
modes.

Reversible control enable

0: Reversible control disabled
1: Reversible control (single-pulse output)
2: Reversible control (dual-pulse output)

There are two modes for the pulse output mode: single-pulse and dual-pulse. They can be combined with reversible control as
follows.

Select this option when using pulse output

in a single direction. Pulse A and pulse B
can be used independently. 25 A O A

Reversible control
disabled

Reversible control
Single-pulse
output mode

Pulse A is used as pulse output. Pulse B on/ A
off is used as reversible control. B \

Reversible control Pulse A is used as forward pulse (CW)

Dual-pulseoutput | Do AL LML
mOdeP p Pulse B is used as reverse pulse (CCW) B e e
output.

The ports used on the SmartAXIS vary based on the instruction used, the combination of the pulse output mode and reversible
control, and the model used.

Port used
Instruction Operating condition 40-1/0 type 48-1/0 type
Pulse output Reversible Pulse output Reversible
port control port port control port
Reversible control disabled Q14 — Q14 —
RAMP1 Reversible control (single-pulse output) Q14 Q16 (Note) Q14 Q12
Reversible control (dual-pulse output) Q14 Q15 Q14 Q15
Reversible control disabled Q15 — Q15 —
RAMP2 Reversible control (single-pulse output) Q15 Q17 (Note) Q15 Q13
Dual-pulse output mode cannot be used. — — — —

Note: When using single-pulse mode on the 40-I/0 type, Q16 or Q17 are used. Therefore, PULS3, PWM3, or PULS4, PWM4 cannot be used.

10. Control direction
When reversible control is enabled, store 0 in this data register for forward operation and store 1 in this data register for reverse
operation.

11. Preset value
This setting configures the total number of output pulses from 1 to 100,000,000.

19-18 SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382 IDEC



19: PULSE OuTPUT INSTRUCTIONS

12. Current value

The number of pulses output from the pulse output port is stored in this data register.
The current value is updated when the RAMP instruction is executed at each scan.

13. Error status
If a configuration error occurs when the RAMP instruction input changes from off to on, M8004 (user program execution error)
is turned on and this register is set to the error code.

Error code Description
0 Normal —
5 Initial pulse frequency designation The initial pulse frequency was not set between 1 and 10,000 in operation mode 0.
error The initial pulse frequency was not set between 20 and 10,000 in operation mode 1.
3 Preset value designation error The preset value was not set between 1 to 100,000,000.
4 Steady pulse frequency The steady pulse frequency was not set between 1 and 10,000 in operation mode 0.
designation error The steady pulse frequency was not set between 20 and 10,000 in operation mode 1.

Frequency change time

5 ) . The frequency change time was not set between 10 and 10,000.
designation error
7 Control direction designation error | The control direction was not set to 0 or 1.
The number of frequency change pulses exceed the total number of output pulses
8 Exceeded pulse count error q Y %ep putp
(Note 1).
9 The initial pulse frequency was set to the same frequency as the steady pulse frequency or it was set to a value larger than

the steady pulse frequency (Note 2).

Notes 1: The number of pulses in the frequency change region calculated by the initial pulse frequency, steady pulse frequency, and frequency
change time has exceeded the total number of output pulses. Adjust the settings by decreasing the steady or initial pulse frequency or by
shortening the frequency change time.

Notes 2: Set the initial pulse frequency so that it is lower than the steady pulse frequency.
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Examples: RAMP
RAMP1 instruction (reversible control disabled) timing chart

[RAMP1 instruction, S1 is specified as D200, D1 is specified as internal relay M50]

RAMP S1 S2 D1

| 1 D200 MO M50

PAMP instruction
input

RAMP instruction input J

Pulse output port

Pulse output ON

Pulse output complete  M51

Pulse output status M52 |

When the RAMP instruction input is on, pulses are output according to the settings configured by the control registers. M50 turns
on during pulse output. M52 turns on or off while increasing or decreasing the pulse frequency. Pulses are output according to the
frequency change time, until they reach the steady pulse frequency (from the initial pulse frequency). The frequency increases or
decreases every 10 ms. Pulse output stops when the pulses configured by the preset value are output. At this time, M50 turns off
and M51 turns on.

If the RAMP instruction input turns off during pulse output, pulse output is canceled. If the RAMP instruction input turns on again,
the pulse count is reset and pulse counting starts. Even if the contents of the control registers are changed during pulse output,
the change is not reflected in the pulse output operation. The changed content is reflected the next time the RAMP instruction is
executed.

The changes from the initialization input are not reflected while the RAMP1 instruction input is on. If you wish to initialize the data
registers with the initialization input, turn the initialization input on after turning off the input.
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RAMP1 instruction (reversible control enabled, single-pulse output mode) timing chart

[RAMP1 instruction, S1 is specified as D200, D1 is specified as internal relay M50]

RAMP S1 S2 D1

| 1 D200 MO M50

RAMP instruction

input . . . .
RAMP instruction input | ' ' ' '
Control direction D203 l 0 (Forward) l >< I 1 (Reverse) I
Output pulse Q14 : I
Reversible control Q16 (40-1/0 type) E : : E
signal Q12 (48-1/0 type) | ; ; -
Pulse output ON M50 ; ;
Pulse output complete M51 ' ; :
Pulse output status M52

When the RAMP instruction input is on, pulses are output according to the settings configured by the control registers. The
reversible control signal is output from Q16 or Q12. When pulse output starts, M50 turns on. M52 turns on while the pulse
frequency is increasing or decreasing. The pulses increase according to the frequency change time every 10 ms until they reach
the steady pulse frequency (from the initial pulse frequency). When the configured number of pulses are output, the pulses stop.
In this situation, M50 turns off and M51 turns on.

If the RAMP instruction input turns off during pulse output, pulse output is canceled. If this input turns on again, the operation
starts from the beginning. Even if the contents of the data registers are changed during pulse output, the change is not reflected
in the pulse output operation. The changed content is reflected the next time the RAMP instruction is started.

The changes from the initialization input are not reflected while the RAMP1 instruction input is on. If you wish to initialize the data
registers with the initialization input, turn the initialization input on after turning off the input.
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RAMP1 instruction (reversible control enabled, dual-pulse output mode) timing chart

[RAMP1 instruction, S1 is specified as D200, D1 is specified as internal relay M50]

RAMP S1 S2 D1

| 1 D200 MO M50

RAMP instruction

Pulse output complete M51

input . . . .
RAMP instruction input | ' ' ' '
Forward pulse Q14 . . . |
Reverse pulse Q15 : . ; ; .
Control direction D203 ; 10 (Forward) : ; X ! 11 (Reverse) : .
Pulse output ON M50 . . ; ;

Pulse output status M52

When the RAMP instruction input changes from off to on, pulses are output from Q14 or Q15 according to the settings configured
by the data registers. When pulse output starts, M50 turns on. M52 turns on while the pulse frequency is increasing or decreasing.
The pulses increase according to the frequency change time every 10 ms until they reach the steady pulse frequency (from the
initial pulse frequency). When the configured number of pulses are output, the pulses stop. In this situation, M50 turns off and
M51 turns on.

If the RAMP instruction input turns off during pulse output, pulse output is canceled. If this input turns on again, the operation
starts from the beginning. Even if the contents of the data registers are changed during pulse output, the change is not reflected
in the pulse output operation. The changed content is reflected the next time the RAMP instruction is started.

The changes from the initialization input are not reflected while the RAMP1 instruction input is on. If you wish to initialize the data
registers with the initialization input, turn the initialization input on after turning off the input.
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Sample program

[To output 48,000 pulses with the frequency change function (reversible control disabled) from Q14]

—|

O— Turn on initialization input (MO)

M8120 MO
| RAMP S1 S2 b1 When the RAMP instruction input (I0) turns on, pulse output
1] 1 DO MO M100 starts
10
[ Rame (Ramp Pulse Output) [ECR =)
Devices | Settings
S1(Control Register) 52 (Initialization Input) D1(0OperationStatus)
Tag Name: [poooo []  [moooo &= M0100 (=]
Device Address: |Dgggg | ‘Mgggg ‘
Comment:
[ rame {Ramp Pulse Output) [ECR=)
Devices | Settings
Function DR Setting Description
Operation Mode Mode 1: 200 Hz to 100 kHz
Steady pulse frequency D000 600 20 to 10,000 in increments of 1 (x10 Hz)
Initial pulse frequency Dooo1 30 20 to 10,000 in increments of 1 (10 Hz)
Frequency change time D002 2000 10 to 10,000 in increments of 1 (ms)
Reversible control enable Disabled
Control direction D0003
Preset value D004, DODOS | 48000 1 to 100,000,000
Current value D006, DODO7 1to 100,000,000
Error status Dooos
Function Device address Setting value Details
Operation mode — Mode 1 200 Hz to 100 kHz
Steady pulse frequency DO 600 6000 Hz
Initial pulse frequency D1 30 300 Hz
Frequency change time D2 2000 2,000 ms
Reversible control enable — Disable —
Control direction D3 — —
Preset value D4, D5 48000 Preset value=48,000
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[To output 100,000 pulses with the frequency change function (reversible control by single-pulse output) from Q14]

When the RAMP instruction input (I0) changes from off to on, pulse output starts. When I1 is off, the reversible control signal

(Q15) turns off (forward).

When I1 is on, the reversible control signal (Q15) turns on (reverse).

|

M8120

—|
10

—F

Il

B

MO
RAMP 3 2 D1
1 DO MO M100 starts
MOV(W) S1- D1-  REP
0 D3
MOV(W) S1-  D1-  REP
1 D3

RAMP (Ramp Pulse Qutput)

2 [ |

Devices | settings

RAMP 1(Q0014) [ -]

S1({Control Register)

52 (Initialization Input) D1(0OperationStatus)

Turn on initialization input (M0O)

When the RAMP instruction input (10) turns on, pulse output

H  When I1 is off, store 0 (forward) in control direction (D3)

L | When I1 is on, store 1 (reverse) in control direction (D3)

Tag Name: [poooo [=]  [moooo = MD100 =
Device Address: |D|j|j|j|j | |Mgggg |
Comment:
RAMP (Ramp Pulse Output) [P it
Devices | Settings
Function DR Setting Description
Operation Mode Mode 1: 200 Hz to 100 kHz
Steady pulse frequency DOoooo 1000 20 to 10,000 in increments of 1 (x10 Hz)
Initial pulse frequency D0o001 50 20 to 10,000 in increments of 1 (x10 Hz)
Frequency change time Do002 2000 10 to 10,000 in increments of 1 {ms)
Reversible control enable Single-pulse output
Contral direction DO003 Forward
Preset value D0004, DODOS | 100000 1 to 100,000,000
Current value D000s, Dooo7 1 to 100,000,000
Error status D0008
Function Device address Setting value Details
Operation mode - Mode 1 200 Hz to 100 kHz
Steady pulse frequency DO 1000 10 kHz
Initial pulse frequency D1 50 500 Hz
Frequency change time D2 2000 2,000 ms
Reversible control enable - Single-pulse output —
Control direction D3 Forward Forward=0
Preset value D4, D5 100000 Preset value=100,000
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[To output 1,000,000 pulses with the frequency change function (reversible control by dual-pulse output)]

When the RAMP instruction input (I0) changes from off to on, pulse output starts. For forward when I1 is off, pulses (CW) are

output from Q14.

For reverse when I1 is on, pulses (CCW) are output from Q15.

_| : O_ Turn on initialization input (M0)
M8120 MO
| RAMP s1 52 b1 When the RAMP instruction input (10) turns on, pulse output
|IOI 1 DO MO M100 starts
MOvV(W S1- D1 - REP
| A (W) | When I1 is off, store 0 (forward) in control direction (D3)
I 0 D3
I1
MOV(W S1- D1 - REP
| | W) | |  When I1 is on, store 1 (reverse) in control direction (D3)
I 1 D3
I1
Rame {Ramp Pulse Output) -2 [ |
Devices | Settings
S1(Control Register) 52 (Initialization Input) D1(0OperationStatus)
Tag Name: [poooo []  [moooo &= M0100 (=]
Comment:
" RAMP (Ramp Pulse Output) (R [ |
Devices | Settings
Function DR Setting Description
Operation Mode Mode 1: 200 Hz to 100 kHz
Steady pulse frequency D000 3000 20 to 10,000 in increments of 1 (x10 Hz)
Initial pulse frequency D001 1000 20 to 10,000 in increments of 1 (x10 Hz)
Frequency change time Doooz2 2000 10 to 10,000 in increments of 1 (ms)
Reversible control enable Dual-pulse output
Contral direction 00003 Forward
Preset value D0004, DO0DS | 1000000 1 to 100,000,000
Current value D000S, DO007 1 to 100,000,000
Error status D0008
Function Device address Setting value Details
Operation mode — Mode 1 200 Hz to 100 kHz
Steady pulse frequency DO 3000 30 Hz
Initial pulse frequency D1 1000 10 kHz
Frequency change time D2 2000 2,000 ms
Reversible control enable — Dual-pulse output —
Control direction D3 Forward Forward=0
Preset value D4, D5 1000000 Preset value=1,000,000
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ZRN (Zero Return)

S1

kokkkok

S2

kokokkk

S3

kokokkk

D1

kokokkk

ZRN
]

Applicable SmartAXIS

The ZRN instruction outputs pulses while the proximity signal is off.

When the input is on, pulses of the initial pulse frequency specified by S1
and S1+1 are output until the proximity signal specified by S3 turns on.

When the proximity signal turns on, pulses of the creep pulse frequency
specified by S1+2 and S1+43 are output until the proximity signal turns
off.

When the proximity signal turns off, pulse output stops.

Note: The ZRN instruction cannot be used in an interrupt program.

If used, a user program execution error will result, turning on special
internal relay M8004 and the ERR LED on the SmartAXIS. For details
about the user program execution errors, see "User Program Execution
Errors" on page 4-13.

FT1A-12

FT1A-24

FT1A-40 FT1A-48 FT1A-Touch

X (Note) X —

Note: These instructions cannot be used with FT1A-H40RC and FT1A-B40RC.

Valid Devices

Device

Function

I Q M R T C D Constant Repeat

S1 (Source 1) Control register - = = = — — A — —
S2 (Source 2) Initialization input X — X - = — —= — —
S2 (Source 3) Proximity signal X — X - = — —= — —
D1 (Destination 1) Operation status - — A - - - - — —

& Special data registers cannot be designated as S1. Internal relays M0 through M1277 can be designated as D1. Special internal relays cannot be
designated as D1. Caution: The first digit of the internal relay number must be 0 (not 1 to 7). Otherwise, the ZRN instruction will not operate

correctly.
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19: PULSE OuTPUT INSTRUCTIONS

Settings
« Device tab
[ ZRN Zero Return) -2 [ |
Devices | Settings
ZRNI(QUDIT -] 5 3 4 5
S1(Control Register) 52 (Initialization Input) S3(Deceleration Input) D1(0OperationStatus)
eI | = L | [ =)
Device Address: | | ‘ ‘ ‘ ‘ ‘ ‘
Comment:
oK Cancel

1. Select instruction
This item selects which ZRN instruction to use (ZRN1 or ZRN2).
The output differs by the instruction.

Instruction Pulse output
ZRN1 Q14
ZRN2 Q15

2. S1 (source 1): Control register
S1 specifies the starting number of the data registers to use with ZRN1 or ZRN2 instructions.
Starting from the specified number, 3 consecutive 16-bit data registers are used.
The range of available data register numbers is DO to D997 and D1000 to D1997.

Stt_)rag_e Function Setting Reference
destination
. . 0: 1 to 10,000 (increments of 1 Hz) "7. Initial pulse frequency" on page
Start ber+0 Initial pulse fi
arting number nitial pulse frequency 1: 20 to 10,000 (increments of 10 Hz) 19-28
. 0: 1 to 10,000 (increments of 1 Hz) "9. Creep pulse frequency" on page
Start ber+1 C Ise fi
arting number reep pullse frequency 1: 20 to 10,000 (increments of 10 Hz) 19-29
Starting number+2 Error status 0/2 "10. Error status" on page 19-29

3. S2 (source 2): Initialization input
S2 specifies the initialization input. When the initialization input S2 is turned on, the initial values configured in the WindLDR ZRN
instruction dialog box, on the Setting tab, are stored in the control registers. An external input (I0 to I35) (Note) or an internal
relay (MO to M1277) can be specified.
When the initialization input is on, the initial values are written to the data registers with each scan. To only initialize the values
one time, use the initialization input in combination with the SOTU (single output up) instruction or the SOTD (single output
down) instruction.
Note: For the 40-1/0 type, external inputs (I0 to I27) can be used.
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4, S3 (source 3): Proximity signal
S3 specifies the proximity signal. Specify either an external input or an internal relay.

The external input can be specified as (I0 to I35) or the internal relay can be specified as (M0 to M1277).

High- 10, 12, 13, 15, 16, 17
igh-speed 012,13, 15, 16, affected by the user program scan.

An interrupt is used to read the proximity signal. The proximity signal can be read without being

Normal

MO to M1277 user program scan.

11, 14, 110 to I35 The information updated in the END processing is read as the proximity signal. It is affected by the

Notes:

« Do not use the same input or internal relay as the proximity signal for the ZRN1 and ZRN2 instructions. If they operate simultaneously, pulse

output may not stop even if the proximity signal changes from on to off.

o To use the high-speed proximity signal, set the relevant input to Normal Input under Special Input on Function Area Settings. Do not

use the input as interrupt input, catch input, high-speed counter, or frequency measurement.

« When using the high-speed proximity signal, ensure that no chatter noise occurs in the proximity signal.

5. D1 (destination 1): Operation status

D1 specifies the starting number of the internal relays to use with the ZRN1 and ZRN2 instructions. Starting from the specified
internal relay, this instruction uses 2 sequential internal relays. The range of available internal relays is MO to M1270. Caution:
The first digit of the internal relay number must be 0 (not 1 to 7). Otherwise, the ZRN instruction will not operate correctly.

Storage - .
destination Function Setting
) This relay turns on during pulse output. This relay turns off when
Starting Pulse output ON 0: Pulse output OFF . Y . gp P - y I
ZRN instruction output stops or when the proximity signal turns off
number+0 relay 1: Pulse output ON
and pulse output ends.
This relay turns on when the proximity signal turns off and pulse
Starting Pulse output 0: Pulse output not complete ou;urt :zdur sonw e proximity signal turns off and puls
number+1 complete rela 1: Pulse output complete )
. ' P reay . utpu P This relay turns off when ZRN instruction output starts.

« Setting tab

ZRN {Zero Return) (2 [t

Devices | Settings

Function DR Setting Description
Initial operation mode 6. Mode 0: 1Hz to 10 kHz
Initial pulse frequency 7. 100 1 to 10,000 in increments of 1 Hz
Creep operation mode 8. Mode 0: 1Hz to 10 kHz
Creep pulse frequency 9. 100 1 to 10,000 in increments of 1 Hz
Error status 10.

oK Cancel

6. Initial operation mode
This setting selects the range of frequencies to output from the two modes.

Initial operation mode

0: 1 Hz to 10 kHz (increments of 1 Hz)

1: 200 Hz to 100 kHz (increments of 10 Hz)

7. Initial pulse frequency
This setting specifies the initial pulse frequency to output.
Initial operation mode 0: Set between 1 Hz and 10 kHz in increments of 1 Hz.
Initial operation mode 1: Set between 200 Hz and 100 kHz in increments of 10 Hz.
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8. Creep operation mode

This setting selects the range of frequencies to output from the two modes.

Creep operation mode

0: 1 Hz to 10 kHz (increments of 1 Hz)

1: 200 Hz to 100 kHz (increments of 10 Hz)

9. Creep pulse frequency

This setting specifies the creep pulse frequency to output.
Creep operation mode 0: Set between 1 Hz and 10 kHz in increments of 1 Hz.
Creep operation mode 1: Set between 200 Hz and 100 kHz in increments of 10 Hz.

10. Error status

If a configuration error occurs when the ZRN instruction is being executed, M8004 (user program execution error) is turned on
and this relay is set to the error code.

Error code Status Description
0 Normal —
The pulse frequency was not set between 1 and 10,000 in initial pulse operation mode
0/creep operation mode 0.
2 Pulse frequency designation error /creep op

The pulse frequency was not set between 20 and 10,000 in initial pulse operation
mode 1/creep operation mode 1.

IDEC
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Examples: ZRN
ZRN1 instruction timing chart

[ZRN1 instruction, S1 is specified as data register D200, S3 is specified as external input I2, D1 is specified as internal
relay M10]

ZRN S1 S2 S3 D1

| 1 D200 MO 12 M10

ZRN nstruction
input

Initial speed

Creep speed

Output pulse Q15

ZRN1 instruction input |
12

Proximity signal

Pulse output ON M10

Pulse output complete  M11

When the ZRN1 instruction changes from off to on, pulses are output at the initial pulse frequency. When pulse output starts, M10
turns on and M11 turns off. When 12 changes from off to on, pulses are output at the creep pulse frequency. When 12 changes
from on to off, pulse output stops. When pulse output stops, M10 turns off and M11 turns on.

If the ZRN1 instruction input turns off during pulse output, pulse output stops. If the input turns on again, the operation starts
from the beginning. Even if the contents of the data registers are changed during pulse output, the change is not reflected in the
pulse output operation. The changed content is reflected the next time the ZRN1 instruction starts.

The changes from the initialization input are not reflected while the ZRN1 instruction input is on. If you wish to initialize the data
registers with the initialization input, turn the initialization input on after turning off the input.
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Sample program

[To perform a zero return operation with proximity signal I3, initial pulse frequency 3 kHz, and creep pulse frequency 800 Hz]

_| I O_ Turn on initialization input (MO)
M8120 MO
®_ Pulse output ON relay off
M100
R Pulse output complete relay off
M101
: ZRN S1 S1 S3 D1 When the ZRN1 instruction input turns on, pulse output
|1 1' 1 DO MO 13 M100 starts
(ZRN zero Retur) (B e |
Devices | settings
51{Control Register) s2 (Initialization Input) 53 (Deceleration Input) D1{OperationStatus)
| = | = | = | =
Device Address: | | ‘ ‘ ‘ ‘ ‘ ‘
Comment:
" ZRN Zero Return) (o5 ] |
Devices | Settings
Function DR Setting Description
Initial operation mode Mode 0: 1Hz to 10 kHz
Initial pulse frequency 100 1to 10,000 in increments of 1Hz
Creep operation mode Mode 0: 1Hz to 10 kHz
Creep pulze frequency 100 1 to 10,000 in increments of 1 Hz
Error status
Function Device address Setting value Details
Initial operation mode — Mode 0 1 Hz to 10 kHz
Initial pulse frequency DO 3000 3 kHz
Creep operation mode - Mode 0 1 Hz to 10 kHz
Creep pulse frequency D1 800 800 Hz
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ARAMP (RAMP with Table)
The ARAMP instructions output pulses with the frequency change
ARAMP __ S1 ) 33 D1 D2 function according to the information in the frequency table.
—| |— — When the input is on, pulses are output according to the frequency change
1 AR okl soriiek ko ok settings stored in the control register settings specified by S1. The pulse
frequency is controlled by combining multiple steps that define the change
time and steady pulse speed. The pulses change frequency at a constant
ARAMP  S1 S2 S3 D1 D2 rate until they reach the steady pulse frequency in the step option settings.
_| |_ ] You can select to output pulses at the steady pulse frequency or to change
2 Kokokkk kokokkk kokskkk kokkkk kokkkk . .
the frequency at a constant rate until the steady pulse frequency is
reached, after pulses that maintain the frequency in the previous step are
output. The next step is executed when the number of pulses output
reaches the preset value. You can configure a maximum of 18 steps.
Frequency
A Step 1 : Step 2 ‘ Step 3 | Step 4
Before Before : Before : After
1 Steady pulse __ :
i frequency
Steady pulse __ y
frequency ' ' '
' Steady pulse __ .
' frequency
' : ) P Time
Frequency change time Frequency change time

When the initialization input specified by S2 is turned on, the initial values configured in the WindLDR ARAMP instruction are stored
in the control registers.

When the interrupt input configured by S3 is turned on, the step being executed is aborted and the interrupt step is executed.
The settings for the step being executed, including the preset value and the steady pulse frequency, are stored in the data
registers specified by D1.

The control status, including the pulse output status (output on, output direction, output complete), is set as the operation status
in the internal relays specified by D2.

Note: Configure multiple PULS (pulse output), PWM (pulse width modulation), RAMP (ramp control), and ARAMP (RAMP with table) instructions so
that they do not share the same pulse output port.

However, the ZRN (zero return) instruction can be configured with the same pulse output port as the PULS (pulse output), PWM (pulse width
modulation), RAMP (ramp control), and ARAMP (RAMP with table) instructions.

Note: The ARAMP instruction cannot be used in an interrupt program.
If used, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on the SmartAXIS. For details about the
user program execution errors, see "User Program Execution Errors" on page 4-13.

Applicable SmartAXIS

FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
— — X (Note) X —

Note: These instructions cannot be used with FT1A-H40RC and FT1A-B40RC.

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Control register - - — — — — & — —
S2 (Source 2) Initialization input X — X — — — — — _
S3 (Source 3) Interrupt input X — X — — — — — —
D1 (Destination 1) Monitor register - - = = — — & — —
D2 (Destination 2) Operation status - — A - - = = — —

& Special data registers cannot be designated as S1. Internal relays M0 through M1277 can be designated as D1. Special internal relays cannot be
designated as D1. The first digit of the internal relay number must be set to 0.
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Settings
« Device tab
( ARAMP(Ramp Pulse Output with Table) [ECR =)
Devices | Settings | Ramp Table
, 5 . : .
’ S1{Control ;leglster) s2 [Inltlallza‘t\onlnput) s3 [Interrulnt Input) D1 [Momto;Reglsher) DZ[ODEFEtI'DFIStEtLIS)
Tag Name: | = L | L] | = =)
Device Address: | | | | | | | | | |
Comment:
oK Cancel

1. Select instruction
This item selects which ARAMP instruction to use (ARAMP1 or ARAMP2).
The reversible control mode that can be selected varies based on the instruction.

For limitations based on the combination of instruction, reversible control mode, and the pulse output mode, see "8. Reversible
control enable" on page 19-37.

2. S1 (source 1): Control register
S1 specifies the starting number of the data registers to use with the ARAMP1 or ARAMP2 instruction.
Starting from the specified data register, "2+6 x N (N: number of steps)" consecutive 16-bit data registers are used.
The range of available data register numbers is DO to D992 (dependent on the number of steps).
The steps operate with the settings that are configured when the steps start. If the settings for a step are changed after it starts
running, those changes are not reflected while the step is running.

Storage destination Function Setting Reference
Starting number+0 Interrupt number 1to 18 "11. Interrupt number" on
Starting number+1 Reserved page 19-37

Step 1 (6 words)
) Mode 0: 1 to 10,000 (increments of 1 Hz) "13. Steady pulse
+2 Ise fi
Starting number Steady pulse frequency Mode 1: 20 to 10,000 (increments of 10 Hz) | frequency" on page 19-38
"14. F h
Starting number+3 Frequency change time 10 to 10,000 ms time" ;iqugzylg_:;ge
Starting number+4 Preset value (high word) (Note "15. Preset value"
! g (hig ) (Note) 1 to 100,000,000 pulses 5. Preset value" on page
Starting number+5 Preset value (low word) (Note) 19-38
"16. St tions"
Starting number+6 Step options Oto3 6. Step options" on page
19-38
"17. Next st ber"
Starting number+7 Next step number 1to 18 et step number™ on
page 19-38

Note: The upper and lower data registers change according to the 32-bit data storage method specified.
For details, see Chapter 5 "Special Functions" — "32-bit Data Storage Setting" in the SmartAXIS Pro/Lite User's Manual.
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Step 2 (6 words)
Storage destination Function Setting Reference
Mode 0: 1 to 10,000 (increments of 1 Hz) "13. Steady pulse
Mode 1: 20 to 10,000 (increments of 10 Hz) | frequency" on page 19-38

Starting number+8 Steady pulse frequency

"17. Next step number" on

i +1 N l1tol
Starting number+13 ext step number to 18 page 19-38

Step N (6 words)

Mode 0: 1 to 10,000 (increments of 1 Hz) "13. Steady pulse

i +2+N X 6- Ise fi
Starting number X6-6 | Steady pulse frequency Mode 1: 20 to 10,000 (increments of 10 Hz) | frequency" on page 19-38

"17. Next step number" on

Starting number+7+N x 6-6 | Next step numbe 1to 18
arting nu r X step nu r page 19-38

3. S2 (source 2): Initialization input

S2 specifies the initialization input.

When the initialization input S2 is turned on, the initial values configured in the WindLDR ARAMP instruction dialog box, on the
Setting tab, are stored in the control registers.

An external input (10 to I35) (Note) or an internal relay (MO to M1277) can be specified.

When the initialization input is on, the initial values are written to the data registers with each scan. To only initialize the values
one time, use the initialization input in combination with the SOTU (single output up) instruction or the SOTD (single output
down) instruction.

Note: For the 40-1/0 type, external inputs (I0 to I27) can be used.

4, S3 (source 3): Interrupt input

When the interrupt input changes from off to on, the pulse output process for the running step is aborted, and pulse output
restarts with the settings for the step configured by the interrupt number.

In the following example, the interrupt input turns on while step 2 is running. Pulse output processing for step 2 aborts and the
operation transitions to step 12.

Step 1 Step 2 Step 3 Step 4

Steady pulse
frequency

frequency

Steady pulse \
frequency \. Steady pulse
frequency

- / Step 12

Frequency Interrupt input ON
change time

E Steady pulse

An external input (10 to I35) or internal relay (MO to M1277) can be specified as the interrupt input.

An interrupt is used to read the interrupt input.
The interrupt input can be read without being affected by the user program scan.
11, 14, 110 to I35 The information updated in the END processing is read as the interrupt input.

MO to M1277 It is affected by the user program scan.

High-speed 10, 12, 13, 15, 16, 17

Normal

Notes:
¢ Do not use the same input or internal relay as the interrupt input signal for the ARAMP1 and ARAMP2 instructions.

« To use the high-speed interrupt input signal, set the relevant input to Normal Input under Special Input on Function Area Settings. Do
not use the input as interrupt input, catch input, high-speed counter, or frequency measurement.

« When using the high-speed interrupt input, ensure that no chatter noise occurs in the interrupt input.

« When the interrupt input is turned on, the control direction (forward or reverse) is unchanged regardless of the control direction of the
interrupted step.
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5. D1 (destination 1): Monitor register
D1 specifies the starting number of the data registers to use with ARAMP1 or ARAMP2. Starting from the specified number, 9

consecutive 16-bit data registers are used. The range of available data register numbers is DO to D991 and D1000 to D1991.
The contents of the monitor registers are read-only.

Address Description Value range (unit)
Starting number+0 Next step number O0to 18
Starting number+1 Running step number 1to 18
M :1tol i f1H 1:2 1

Starting number+2 Steady pulse frequency monitor (i::an(:entzoo f()l,(())(l)-ioz)(lncrements © 2), mode 0t0 10,000
Starting number+3 Frequency change time monitor 10 to 10,000 ms
Starting number+4 Preset value High word) (Note

i reset val (High word) (Note) |4, 100,000,000 pulses
Starting number+5 monitor (Low word) (Note)
Starting number+6 (High word) (Note)

- Current value 1 to 100,000,000 pulses
Starting number+7 (Low word) (Note)
Starting number+8 Error status Oto9

Note: The upper and lower data registers change according to the 32-bit data storage method specified.
For details, see Chapter 5 "Special Functions" — "32-bit Data Storage Setting" in the SmartAXIS Pro/Lite User's Manual.
Next step

This register stores the number of the step to execute next.

If the next step is 0, pulse output ends after the currently executed step is complete.

Running step
This register stores the number of the step that is currently being executed.

Steady pulse frequency monitor
This register stores the steady pulse frequency for the step that is currently being executed.

Frequency change time monitor
This register stores the frequency change time for the step that is currently being executed.
Set the time between 10 and 10,000 ms in increments of 10 ms. The first digit of the setting is discarded.

Preset value monitor
This register stores the preset value for the step that is currently being executed.

Current value

This register stores the number of pulses that have been output for the step that is currently being executed. The current
value is updated when the ARAMP instruction is executed at each scan.

Error status

If a configuration error occurs when a step starts executing, M8004 (user program execution error) is turned on and this
register is set to the error code.

Error code Status Description

0 Normal —

3 Preset value designation error The preset value was not set between 1 to 100,000,000.

4 Steady pulse frequency designation The frequency was not set between 1 to 10,000 in operation mode 0. The
error frequency was not set between 20 to 10,000 in operation mode 1.
Frequency change time designation

5 err:r ¥ g 9 The frequency change time was not set between 10 and 10,000.

7 Step options designation error The step options were not set to a valid value.
Next step number destination error The next step number was not set between 0 and 18.

9 Interrupt number destination error The interrupt number was not set between 1 and 18.
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6. D2 (destination 2): Operation status
D2 specifies the starting number of the internal relays to use with ARAMP1 and ARAMP2 instructions.
Starting from the specified internal relay, 5 sequential internal relays are used.
The range of available internal relay numbers is MO to M1270. The first digit of the internal relay number must be set to 0.

Address Description
This relay turns on during pulse output.
Starting Pulse output | 0: Pulse output OFF This relay turns off when the ARAMP instruction output stops.
number+0 | ON 1: Pulse output ON This relay turns off when the specified number of pulses are output
and output ends
This relay turns on when pulse output completes.
Starting Pulse output | 0: Pulse output not complete This relay turns on when the step number currently being executed is
number+1 | complete 1: Pulse output complete 0.
This relay turns off when the ARAMP instruction output starts.
Starting Pulse output | 0: Steady pulse output This relay turns off when the pulse output status is steady.
number+2 | status 1: Changing output pulse frequency | This relay turns on when the pulse output is changing.
This relay turns on when the pulses output exceed the configured
preset value.
Starting Overflow 0: None Pulse output continues even if an the overflow occurs during steady
number+3 1: An overflow has occurred output or while the pulse frequency is changing. However, pulse
counting (current value data register) is suspended at the point when
the overflow occurred.
This relay turns off when the output direction of the pulses being
Starting Pulse output | 0: Forward output is forward.
number+4 | direction 1: Reverse This relay turns on when the output direction of the pulses being
output is reverse.

« Setting tab

ARAMP(Ramp Pulse Output with Table) (2 [t

Devices | Settings | Ramp Table

Function | DR Setting Description
Operation mode 7. Mode 0: 1 Hzto 10kHz 1 to 10,000 in increments of 1 Hz
Reversible control enable 8. Disabled
Mumber of steps 9. 1 1to 18 steps
Start step number 10. 1 110 1 (step)
Interrupt step number 11. 1 1101 (step)

0K Cancel

7. Operation mode

This setting selects the frequency range to output from following operation modes.

Operation mode

0: 1 Hz to 10 kHz (increments of 1 Hz) (Note)

1: 200 Hz to 100 kHz (increments of 10 Hz) (Note)

Note: The output frequency error is within £5%.
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8. Reversible control enable
This setting enables or disables reversible control and selects the reversible control method from the following modes.

Reversible control enable

0: Reversible control disabled

1: Reversible control (single-pulse output)
2: Reversible control (dual-pulse output)

There are two modes for the pulse output mode: single-pulse and dual-pulse. They can be combined with reversible control as
follows.

i Select this option when using pulse output
Reversible control | | ) -
in a single direction. Pulse A and pulse B

disabled can be used independently =50 T Y A I 0
Reversible control
Single-pulse
output mode

Pulse A is used as pulse output. Pulse Bon/ | A _[ L[ L L L LML LML L L

off is used as reversible control. B ‘

Pulse A'i i Ise (CW
Reversible control ulse A is used as forward pulse (CW)

Dual-pulse output output. AT LT LT L L Ll
P P Pulse B is used as reverse pulse (CCW) B ninininiginininininS
mode
output.

The ports used on the SmartAXIS varies based on the instruction used, the combination of the pulse output mode and reversible
control, and the model used.

Port used
Instruction Operating condition 40-1/0 type 48-1/0 type
Pulse output Reversible Pulse output Reversible
port control port port control port
Reversible control disabled Q14 — Q14 —
ARAMP1 Reversible control (single-pulse output) Q14 Q16 (Note) Q14 Q12
Reversible control (dual-pulse output) Q14 Q15 Q14 Q15
Reversible control disabled Q15 - Q15 —
ARAMP2 Reversible control (single-pulse output) Q15 Q17 (Note) Q15 Q13
Dual-pulse mode cannot be used. — - - -

Note: When using single-pulse mode on the 40-1/0 type, Q16 or Q17 are used. Therefore, PULS3, PWM3, or PULS4, PWM4 cannot be used.

9. The number of steps
This setting specifies the number of steps. The maximum is 18.

10. Start number
When the input changes from off to on, pulse output starts with the settings for the step configured as the start number.

11. Interrupt number
When the interrupt input changes from off to on, the pulse output process for the running step is aborted, and pulse output
restarts with the settings for the step configured by the interrupt number.
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« ARAMP step settings

ARAMP(Ramp Pulse Output with Table) T |t
Rano Tobe
‘Step 1 |- Function DR ‘ Setting Description
Step 2 Steady pulse frequency 13. 100 1 to 10,000 in increments of 1 Hz
Frequency change time 14. 100 10 to 10,000 inincrements of 1 (ms)
Step 3 =
Preset value 15. 1oooooooo 1 to 100,000,000
Step 4
Control direction
Step 5 ) )
12. | |Accelerationideceleration contrd 16. Acceleration/deceleration first
Step 6 Mext step number 17. 1 Oto 18 (step)
Step 7
Step 8
Step 9 -
oK Cancel

12, Step numbers
This option selects the step number to configure.

13. Steady pulse frequency
This setting specifies the frequency at the steady output state before or after changing the frequency.
For mode 0, set this value in the range of 1 to 10,000 (increments of 1 Hz).
For mode 1, set this value in the range of 20 to 10,000 (increments of 10 Hz).

14. Frequency change time
This setting specifies the time to change the pulses.
Set this value in the range of 10 to 10,000 (increments of 10 ms).
The first digit of the setting is discarded.

15. Preset value
This setting configures the number of pulses to output from 1 to 100,000,000.

16. Step options
This setting configures the step direction and the execution timing of the change in the pulses.

Bit Bit  Bit Bit
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Timing of change Step direction
0 : Before 1 f 0 : Forward
1 : After J 1 1 : Reverse

The frequency changes as shown in the following diagram according to the setting for the execution timing of the change. In the
Before column, the frequency changes and then becomes steady. When the number of pulses in the preset value is output, the
instruction transitions to the next step. In the After column, the steady pulse frequency is maintained, then the frequency
changes, and the instruction transitions to the next step.

R

17. Next step number

Increase

Decrease

This setting specifies the number of the next step to be executed after the output for the currently executed step is completed.
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19: PULSE OuTPUT INSTRUCTIONS

¢ Preview
The preview shows the operation with the content configured on the Table tab.

S1(Control Ragister) 52 (inifialization Input) [713 (rterrupt flag) 01 (Monitor Register) 012 (Completion Culoud)
Tag Name: |pooon o] |miociny o] |moio o] [moooo [oo] [moooo ]
Device Address: [posea | [Mooo: | [Mooot | [roooo | [mooea ]
Comment:

Preview
18 Stepl Step 2 Step & Step 4 Step § Step & Step? Stepd Stepd

Mz | 100000 B Hz

19.
Win 200 = He
18. Max

This setting configures the maximum value for the graph. The range of values that can be entered depends on the selected
mode.

19. Min

This setting configures the minimum value for the graph. The range of values that can be entered depends on the selected
mode.

20. Slide bar
Move the slide bar to preview the operation when the interrupt input is executed.
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Examples: ARAMP
ARAMP1 instruction (reversible control disabled) timing chart

[ARAMP1 instruction, S1 is specified as data register D200, S2 is specified as internal relay M0, S3 is disabled, D1 is
specified as data register DO, D2 is specified as internal relay M50]

ARAMP S1 S2 S3 D1 D2

| 1 D200 MO DO M50

ARAMP instruction
input

ARAMP instruction input J

Output pulse Q14

Pulse output ON M50 |

Pulse output complete M51

Pulse output status ~ M52 |

When the ARAMP instruction input changes from off to on, pulses are output from Q14 according to the settings configured by the
data registers. When pulse output starts, M50 turns on. M52 turns on while the pulse frequency is increasing or decreasing. The
pulses increase according to the frequency change time until they reach the steady pulse frequency (from the initial pulse
frequency). When the configured number of pulses are output, the pulses stop. In this situation, M50 turns off and M51 turns on.

If the ARAMP instruction input turns off during pulse output, pulse output ends. If the ARAMP instruction input turns on again, the
operation starts from the beginning. Even if the contents of the data registers are changed during pulse output, the change is not
reflected in the pulse output operation. The changed content is reflected the next time the ARAMP instruction is started.

The changes from the initialization input are not reflected while the ARAMP instruction input is on. If you wish to initialize the data
registers with the initialization input, turn the initialization input on after turning off the ARAMP instruction input.
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ARAMP1 instruction (single-pulse output reversible control enabled) timing chart
[ARAMP1 instruction, S1 is specified as data register D200, S2 is specified as internal relay M0, S3 is disabled, D1 is specified as
data register DO, D2 is specified as internal relay M50]

ARAMP S1 S2 S3 D1 D2

| 1 D200 MO DO M50

ARAMP instruction

input
ARAMP instruction input | ; ; ;
Control direction : 0 (Forward) >< 1 (Reverse) :
Output pulse Q14 : ; : . : : .
Reversible control Q16 (40-1/0 type) : 5 : : : !
signal Q12 (48-1/0 type) ! i : : | :
Pulse output ON M50 ; ' : l l
Pulse output complete M51 ' ' : : : :
Pulse output status M52

When the ARAMP instruction input changes from off to on, pulses are output from Q14 according to the settings configured by the
data registers. The reversible control signal is output from Q16 or Q12. When pulse output starts, M50 turns on. M52 turns on
while the pulse frequency is increasing or decreasing. The pulses increase and decrease according to the frequency change time
until they reach the steady pulse frequency from the current pulse frequency. When the configured number of pulses are output,
the pulses stop. In this situation, M50 turns off and M51 turns on.

If the ARAMP instruction input turns off during pulse output, pulse output ends. If this input turns on again, the operation starts
from the beginning. Even if the contents of the data registers are changed during pulse output, the change is not reflected in the
pulse output operation. The changed content is reflected the next time the ARAMP instruction is started.

Forward and reverse cannot be changed until the pulse output pulse frequency is set to its minimum. In mode 1 for example,
forward and reverse cannot be changed until the pulse frequency is set to 200 Hz.

The changes from the initialization input are not reflected while the ARAMP1 instruction input is on. If you wish to initialize the
data registers with the initialization input, turn the initialization input on after turning off the input.
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ARAMP1 instruction (dual-pulse output reversible control enabled) timing chart

[40-1I/0 type, ARAMP1 instruction, S1 is specified as data register D200, S2 is specified as internal relay MO, S3 is
disabled, D1 is specified as data register DO, D2 is specified as internal relay M50]

|_

ARAMP instruction

ARAMP
1

S1
D200

S2 S3 D1 D2
MO DO M50

input

ARAMP instruction input |

Forward pulse (CW)

Reverse pulse (CCW)

Control direction

Pulse output ON

Q14

Q15

0 (Forward) 1 (Reverse)

M50

Pulse output complete M51

Pulse output status

M52

When the ARAMP instruction input changes from off to on, pulses are output from Q14 according to the settings configured by the
data registers. The reversible control signal is output from Q14 or Q15. When pulse output starts, M50 turns on. M52 turns on
while the pulse frequency is increasing or decreasing. The pulses increase and decrease according to the frequency change time
until they reach the steady pulse frequency from the current pulse frequency. When the configured number of pulses are output,
the pulses stop. In this situation, M50 turns off and M51 turns on.

If the ARAMP instruction input turns off during pulse output, pulse output ends. If the ARAMP instruction input turns on again, the
operation starts from the beginning. Even if the contents of the data registers are changed during pulse output, the change is not

reflected in the pulse output operation. The changed content is reflected the next time the ARAMP instruction is started.
Forward and reverse cannot be changed until the pulse output pulse frequency is set to its minimum.

The changes from the initialization input are not reflected while the ARAMP1 instruction input is on. If you wish to initialize the

data registers with the initialization input, turn the initialization input on after turning off the ARAMP instruction input.
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19: PULSE OuTPUT INSTRUCTIONS

Sample program

This section describes an example program that outputs pulses as shown below with the frequency change function (reversible
control disabled) using the following settings.

The pulses are output from Q14.

10 kHz
Step 1

Preset value 4,000

Step 2

Preset value 4,000

Step 3

Preset value 4,000

1 kHz
100 Hz f

1Hz - :

Frequency change time Frequency change time Frequency change time
2,000 ms 2,000 ms 4,000 ms

_| : O_ Initialize the data registers when the PLC starts

M8120 MO

1 ARAMP S1 S2 S3 D1 D2 When the ARAMP instruction input (I0) turns on, pulse

_|I 0' 1 DO Mo D20 M50 output starts

Basic settings

ARAMP(Ramp Pulse Output with Table)

? [t |

Devices | Settings | Ramp Table

ARAMP1(Q0014) [=]

Tag Name:

Device Address:

Comment:

51{Control Register) 52 (Initizlization Input)

53 (Interrupt Input)

D1(Monitor Register)

D2 (Operation Status)

[poooa [] [Moooo

[poozo

[] [mooso

[poooo | [moooo |

[poozo

| [mooso |

ARAMP(Ramp Pulse Output with Table)

Devices | Settings | Ramp Table

Function | DR Setting Description
IOperation mode Mode 0: 1 Hzto 10kHz 1to 10,000 in increments of 1 Hz
Reversible control enable Disabled
Number of steps 3 1to 18 steps
Start step number 1 1to 3 (step)
Interrupt step number DODOD 1 1to 3 (step)

Function

Device address

Setting value

Details

Operation mode — Mode 0 1 Hz to 10 kHz
Reversible control enable — Disable —

The number of steps — 3 —

Start number — 1 Step 1

Interrupt number

DO

VIDEC
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Step 1 settings

[ ARAMP(Ramp Pulse Output with Table) | ‘
Ramp Table
istep 1 H Function DR Setting Description
Step2 Steady pulze frequency 0o0a2 100 1to 10,000 in increments of 1 He
step 3 Frequency change time Dooog 2000 10 to 10,000 in increments of 1 (me)
Preset value Doond, Donos 4000 1to 100,000,000
Gontrol direction DO00E
ficcelerations/deceleration control Dooog Acceleration/deceleration later
Mext step number oooog 2 0 to 3 {ztep)
Function Device address Setting value Details
Steady pulse frequency D2 100 100 Hz
Frequency change time D3 2000 2,000 ms
Preset value D4, D5 4000 Preset value=4,000
Control direction D6 — —
Timing of change D6 Acceleration/deceleration later After
Next step number D7 2 Step 2
Step 2 settings
[ ARAMP(Ramp Pulse Output with Table) | ‘
Devices Ramp Table
Step 1 Function DR Setting Description
== 3| [St=ady pulse frequency 00003 1000 1to 10,000 in increments of 1 He
step 3 Frequency change time Dooog 2000 10 to 10,000 in increments of 1 (me)
Preset value poofo, poott 4000 1to 100,000,000
Contral direction ooniz
ficcelerations/deceleration control pooi2 Acceleration/deceleration later
Mext step number oooig 3 0 to 3 {ztep)
Function Device address Setting value Details
Steady pulse frequency D8 1000 1,000 Hz
Frequency change time D9 2000 2,000 ms
Preset value D10, D11 4000 Preset value=4,000
Control direction D12 — —
Timing of change D12 Acceleration/deceleration later After
Next step number D13 3 Step 3

19-44

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382

VIDEC



19: PULSE OuTPUT INSTRUCTIONS

Step 3 settings

ARAMP(Ramp Pulse Output with Table)

Renp sl

Step 1

Step 2

istep 3

Function DR Setting Description
Steady pulze frequency pooi4 1 1 to 10,000 in increments of 1 Hz
5| |Freguency change time Doo1s 4000 10 ta 10,000 in increments of 1 {ms)
Preset valug Do0i6 Doo1? 4000 1t 100,000,000
Gontral direction oonte
fAcceleration/deceleration control Doote Acceleration/deceleration later
Mext step number oooig 0 0o 3 (ztep)

Function Device address Setting value Details
Steady pulse frequency D14 1 1 Hz
Frequency change time D15 4000 4,000 ms
Preset value D16, D17 4000 Preset value=4,000
Control direction D18 — —
Timing of change D18 Acceleration/deceleration later After
Next step number D19 0 0=End output

This section describes an example program that outputs pulses as shown below with the frequency change function (single-pulse
output reversible control enabled) using the following settings.

The pulses are output from Q14.

100 kHz Step 1 Step 2 Step 3 Step 4
Preset value 5,000 Preset value 5,000
1 kHz
Frequency Frequency
change time change time
3,000 ms 3,000 ms
200Hz - T
Frequency Frequency :
change time change time !
3,000 ms 3,000 ms :
1kHz f--------------------f-mmmmmmmo oo
Preset value 5,000 Preset value 5,000
100 kHz
When I2 turns on, the initialization input (MO) is turned on
—| : O— and the ARAMP instruction control register values are
2 MO initialized
| | ARAMP S1 S2 S3 D1 D2 When the ARAMP instruction input (I0) turns on, pulse
10 1 DO MO D20 M50 output starts
| MOV(W)  Si- DL-  REP
Ill 5000 D2 When the MOV instruction input (I1) turns on, the steady
pulse frequencies for step 2 and step 4 (D2 and D15) are
MOV(W) S1- D1 - REP changed to 5 kHz.
5000 D14 i

VIDEC
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Basic settings

i ARAMP(Ramp Pulse Output with Table) P [ |
Devices | Settings | Ramp Table
ARAMP 1(Q0014) [+
51(Control Register) 52 (InitializationInput) 53 (Interrupt Input) D1 (Monitor Register) D2 (Operation Status)
Tag Name: [pooo (=] [moooo = [ |poo [&] [mooso &=
Device Address: [poooo | [moooo | | [poozo | [Moos0 |
Comment: ‘ ‘ ‘ ‘ ‘ ‘ ‘
ARAMP(Ramp Pulse Cutput with Table) B |
Devices | Settings | Ramp Table
Function ‘ DR Setting Description
(Operation mode Mode 1: 200 Hz to 100 kHz 20 to 10,000 in increments of 1 (x10 Hz)
[ Reversible control enable Single-pulse output
Number of steps 4 11to 18 steps
Start step number 1 1to 4 (step)
Interrupt step number DO00D il 1to 4 (step)
Function Device address Setting value Details
Operation mode — Mode 1 200 Hz to 100 kHz
Reversible control enable — Single-pulse output —
The number of steps — 4 —
Start number — 1 Step 1
Interrupt number DO — —
Step 1 settings
ARAMP(Ramp Pulse Output with Table) |2 [
Ramp Table
Function DR Setting Description
Steady pulse frequency DOo002 100 20 to 10.000 in increments of 1 (x10 Hz)
Frequency change time D0003 3000 10 to 10,000 inincrements of 1 (ms)
Preset value D0004, DO0OS 5000 1 to 100,000,000
Control direction DO00G Forward
|Acceleration/deceleration contrd DO0D6 Acceleration/deceleration later
Mext step number DO0OT 2 0to 4 (step)
Function Device address Setting value Details
Steady pulse frequency D2 100 1 kHz
Frequency change time D3 3000 3,000 ms
Preset value D4, D5 5000 Preset value=5,000
Control direction D6 Forward Forward=0
Timing of change D6 Acceleration/deceleration later After=2
Next step number D7 2 Step 2
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Step 2 settings
ARAMP(Ramp Pulse Output with Table) [ 2 [
Ranp Tol
Step 1 Function DR Setting Description
Sepd 7| (Steady pulse frequency Do0o2 il 20 to 10.000 in increments of 1 (x10 Hz)
.................. Frequency change time DOD09 3000 10 to 10,000 in increments of 1 (ms)
Step 3
Preset value D010, DOO11 5000 1 to 100,000,000
Step 4
Control direction DO012 Forward
{Acceleration/deceleration contral Do012 Acceleration/decelerstion later
Mext step number Do013 3 Oto 4 (step)

Function Device address Setting value Details
Steady pulse frequency D8 20 200 Hz
Frequency change time D9 3000 3,000 ms
Preset value D10, D11 5000 Preset value=5,000
Control direction D12 Forward Forward=0
Timing of change D12 Acceleration/deceleration later After=2
Next step number D13 3 Step 3
Step 3 settings
( ARAMP(Ramp Pulse Qutput with Table) o2 [ |
Ramp Table
Step 1 Function DR Setting Description
Step 2 Steady pulse frequency D004 100 20 to 10,000 in increments of 1 (x10 Hz)
o : Frequency change time DO015 3000 10 to 10,000 inincrements of 1 (ms)
""""""""" Preset value D006, DOO17 5000 1 to 100,000,000
e Control direction Doo012 Reverse
{Acceleration/deceleration contrd Doo18 Acceleration/decelerstion first
Next step number DO019 4 0o 4 (step)
Function Device address Setting value Details
Steady pulse frequency D14 100 1 kHz
Frequency change time D15 3000 3,000 ms
Preset value D16, D17 5000 Preset value=5,000
Control direction D18 Reverse Reverse=1
Timing of change D18 Acceleration/deceleration first Before=0
Next step number D19 4 Step 4
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Step 4 settings

ARAMP(Ramp Pulse Output with Table)

Ranp b

Function

Step 1 DR Setting Description
Step 2 Steady pulse frequency Do020 20 20 to 10.000 in increments of 1 (x10 Hz)
Frequency change time Do021 3000 10 to 10,000 inincrements of 1 (ms)
Step 3
Preset value DO0022, DO023 5000 1 to 100,000,000
B 3|
Step 4 H
| |Control direction D0024 Reverse
IAcceleration/deceleration contrad D0024 Acceleration/deceleration first
Mext step number D0025 ] Oto 4 (step)

Function

Device address

Setting value Details
Steady pulse frequency D20 20 200 Hz
Frequency change time D21 3000 3,000 ms
Preset value D22, D23 5000 Preset value=5,000
Control direction D24 Reverse Reverse=1
Timing of change D24 Acceleration/deceleration first Before=0
Next step number D25 0

Step 0 (end)
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This section describes an example program that outputs pulses as shown below with the frequency change function (single-pulse
output reversible control disabled) using the following settings.

The pulses are output from Q14.

Interrupt Step
100 kHz Step 1 Step 2 Step 3 Step 4 Step 5
Preset value 100,000 Preset value 100,000 | Preset value 1,000,000 | Preset value 1,000,000 | Preset value 100,000
50 kHz p-----===-----===----f-=---------------— oo
10 KHz [===============mmmfom oo e R - - - - .
E Preset value 3,000 ,
] R ot Ewiaia s R e B S
! Frequency: !
i change time .
' 5,000 ms: '
200 Hz - N .
Frequency change time Frequency change time Frequency change time Frequency change time Frequency change time
5,000 ms 5,000 ms 8,000 ms 8,000 ms 8,000 ms
| When I2 turns on, the initialization input (MO) is turned on
I O— and the ARAMP instruction control register values are
12 MO initialized
ARAMP S1 S2 S3 D1 D2 When the ARAMP instruction input (I0) turns on, pulse
|1 ol 1 DO MO  M100 D20 Mso || outputstarts
| When I1 turns on, the interrupt input (M100) is turned on
| and the interrupt step is executed
I M100

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382 19-49
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Basic settings

[ ARAMP(Ramp Pulse Output with Table) B[ |
Devices | Settings | Ramp Table
ARAMP 1(Q0014) [+
51(Control Register) 52 (InitializationInput) 53 (Interrupt Input) D1 (Monitor Register) D2 (Operation Status)
Tag Name: [pooo (=] [moooo [  [mowo [ |poo [&] [mooso &=
Device Address: [poooo | [moooo | [mo100 | [poozo | [mooso |
Comment 1 | | | | | | | i
ARAMP(Ramp Pulse Output with Table) P
Devices | Setlings | Ramp Table
Function | DR Setting Description
IOperation mode Made 1: 200 Hz to 100 kHz 20 to 10,000 in increments of 1 (10 Hz)
Reversible control enable Disabled
E INumber of steps 6 110 18 steps
[Start step number 1 110 & (step)
Interrupt step number DOO00 3 110 6 (step)
Function Device address Setting value Details
Operation mode — Mode 1 200 Hz to 100 kHz
Reversible control enable — Disable —
The number of steps — 6 —
Start number — 1 Step 1
Interrupt number DO 6 Step 6
Step 1 settings
[ ARAMP(Ramp Pulse Output with Table) B[ |
Devi Ramp Table
Function DR Setting Description
Step 2 Steady pulse frequency 0002 500 20 to 10.000 in increments of 1 (x10 Hz)
Frequency change time DO003 5000 10 to 10,000 inincrements of 1 (ms)
Step 3
Preset value D004, DOD0S 100000 1 to 100,000,000
Step 4
Control direction D0006
Step 5
=° |Acceleration/deceleration contral D006 Acceleration/deceleration later
Step 6 hext step number DO007 2 Dto6 (step)
Function Device address Setting value Details
Steady pulse frequency D2 500 5 kHz
Frequency change time D3 5000 5,000 ms
Preset value D4, D5 100000 Preset value=100,000
Control direction D6 — —
Timing of change D6 Acceleration/deceleration later —
Next step number D7 2 Step 2
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Step 2 settings

ARAMP(Ramp Pulse Output with Table)

Renp sl

Step 1 Function DR Setting Description
Sepd 7| (Steady pulse frequency Dooog 1000 20to 10.000 in increments of 1 (10 Hz)
.................. Frequency change time DOD09 5000 10 to 10,000 in increments of 1 (ms)
Step 3
Preset value D010, DOO11 100000 1 to 100,000,000
Step 4
Control direction DO012
Step 5 ) )
{Acceleration/deceleration contral Do012 Acceleration/decelerstion later
step Mext step number Do013 3 Dto 6 (step)

Function

Device address Setting value Details
Steady pulse frequency D8 1000 10 kHz
Frequency change time D9 5000 5,000 ms
Preset value D10, D11 100000 Preset value=100,000
Control direction D12 — —
Timing of change D12 Acceleration/deceleration later —
Next step number D13 3 Step 3
Step 3 settings
( ARAMP(Ramp Pulse Qutput with Table) P [ |
Ramp Table
Step 1 Function DR Setting Description
Step 2 Steady pulse frequency Doo14 5000 20 to 10.000 in increments of 1 (x10 Hz)
G Frequency change time DO015 2000 10 to 10,000 in increments of 1 (ms)
i | |Preset value DO016, D017 1000000 110 100,000,000
e (Control direction Doo018
Sep s \Acceleration/deceleration contra D018 Acceleration/deceleration later
step Mext step number Don19 4 Dto 6 (step)
Function Device address Setting value Details
Steady pulse frequency D14 5000 50 kHz
Frequency change time D15 8000 8,000 ms
Preset value D16, D17 1000000 Preset value=1,000,000
Control direction D18 — —
Timing of change D18 Acceleration/deceleration later —
Next step number D19 4

Step 4
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Step 4 settings

ARAMP(Ramp Pulse Output with Table)

Ranp b

Step 1 Function DR Setting Description

Step 2 Steady pulse frequency Do020 500 20 to 10.000 in increments of 1 (x10 Hz)
Frequency change time Do021 8000 10 to 10,000 inincrements of 1 (ms)

Step 3

. | [Freset value D0022, DO0Z23 1000000 1 to 100,000,000

Bt H

| |Control direction D0024

Step 5 ) )
IAcceleration/deceleration contrad D0024 Acceleration/deceleration later

Step 6 hext step number D025 5 Dto6 (step)

Function

Device address

Setting value

Details

Steady pulse frequency

D20

500

5 kHz

Frequency change time

D21

8000

8,000 ms

Preset value

D22, D23

1000000

Preset value=1,000,000

Control direction

D24

Timing of change

D24

Acceleration/deceleration later

Next step number

D25

5

Step 5 settings

ARAMP(Ramp Pulse Qutput with Table)

Ramp Table

Step 1 Function

DR Setting

Description

Step 2 Steady pulse frequency
Frequency change time
Step 3
Preset value
Step 4
Control direction

‘EStep 5

Idescoes]

IAccelerati ation contrd

Step 6

Mext step number

D0026 20
Doo27 2000
DO0028. DO029 100000
D0030
D0030

D0031 ]

20 to 10,000 in increments of 1 (x10 Hz)
10 to 10,000 inincrements of 1 (ms)
1 to 100.000.000

Acceleration/deceleration later

0to 6 (step)

Function Device address Setting value Details
Steady pulse frequency D26 20 200 Hz
Frequency change time D27 8000 8,000 ms
Preset value D28, D29 100000 Preset value=100,000
Control direction D30 — —
Timing of change D30 Acceleration/deceleration later —
Next step number D31 0

0=End output
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Step 6 settings

ARAMP(Ramp Pulse Output with Table)

Renp sl

Step 1 Function DR Setting Description
Step 2 Steady pulse frequency D0o032 20 20to 10.000 in increments of 1 (10 Hz)
Frequency change time D0033 5000 10 to 10,000 in increments of 1 (ms)

steps Preset value DO0034, DOO35 2000 1 1o 100,000,000

sepd (Control direction DO036

step 3 \Acceleration/deceleration contra D003 Acceleration/deceleration first

Steps Mext step number 00037 0 Dto 6 (step)

Function Device address Setting value Details

Steady pulse frequency D32 20 200 Hz
Frequency change time D33 5000 5000 ms
Preset value D34, D35 2000 Preset value=2,000
Control direction D36 — —
Timing of change D36 Acceleration/deceleration first Before=0
Next step number D37 0 0=End output

VIDEC
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20:DuAL / TEACHING TIMER INSTRUCTIONS

Introduction

Dual timer instructions generate ON/OFF pulses of required durations from a designated output, internal relay, or shift register bit.
Four dual timers are available and the ON/OFF duration can be selected from 1 ms up to 65535 sec.

Teaching timer instruction measures the ON duration of the start input for the teaching timer instruction and stores the measured
data to a designated data register, which can be used as a preset value for a timer instruction.

DTML (1-sec Dual Timer)

’—H—

DTIM (100-ms Dual Timer)

’—H—

DTMH (10-ms Dual Timer)

’—H—

DTMS (1-ms Dual Timer)

’—H—

Applicable SmartAXIS

While input is on, destination device D1 repeats to turn on and off for a
duration assigned by devices S1 and S2, respectively.

When the input is off, D1 turns off.
The time range is 0 through 65535 sec.

While input is on, destination device D1 repeats to turn on and off for a
duration assigned by devices S1 and S2, respectively.

When the input is off, D1 turns off.
The time range is 0 through 6553.5 sec.

While input is on, destination device D1 repeats to turn on and off for a
duration assigned by devices S1 and S2, respectively.

When the input is off, D1 turns off.
The time range is 0 through 655.35 sec.

While input is on, destination device D1 repeats to turn on and off for a
duration assigned by devices S1 and S2, respectively.

When the input is off, D1 turns off.
The time range is 0 through 65.535 sec.

FT1A-12

FT1A-40 FT1A-48 FT1A-Touch

X X X

IDEC

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382

20-1



20: DUAL / TEACHING TIMER INSTRUCTIONS

Valid Devices

Device Function I T C D Constant
S1 (Source 1) ON duration — - — — X 0-65535
S2 (Source 2) OFF duration — - — — X 0-65535
D1 (Destination 1) Dual timer output — - = - —

D2 (Destination 2) System work area — - — — X —

For valid device address ranges, see "Device Addresses" on page 3-1.

& Internal relays MO through M1277 can be designated as D1. Special internal relays cannot be designated as D1.

Destination device D2 (system work area) uses 2 data registers starting with the device designated as D2. Data registers D0-D998 and D1000-

D1998 can be designated as D2. The two data registers are used for a system work area. Do not use these data registers for destinations of other
advanced instructions, and do not change values of these data registers using the monitor function on WindLDR. If the data in these data registers
are changed, the dual timer does not operate correctly.

The dual timer instructions cannot be used in an interrupt program. If used, a user program execution error will result, turning on special internal
relay M8004 and the ERR LED on the SmartAXIS.

When a user program execution error occurs, the execution of the instruction is canceled and the next instruction is executed. The data in D1
(destination 1) is unchanged. For details about the user program execution errors, see "User Program Execution Errors" on page 4-13.

Examples: DTML, DTIM, DTMH, DTMS

While input I0 is on, four dual timer instructions turn on and off the
—] | DTML S1 S2 D1 D2 H  destination devices according to the on and off durations assigned by source
10 2 1 M10 D100 devices S1 and S2.
L] DTIM S1 S2 D1 D2 H
10 5 M20 D200
L] DTMH S1 S2 D1 D2 H
50 25 M30 D300
L] DTMS S1 S2 D1 D2 H
250 125 M40 D400
ON
10 o
ON
M0 o
_ 2 sec 1 sec
ON
M20 o | | |
1 sec _ 0.5sec
ON
M30 o | 1 [
500 ms 250 ms
ON
M40 N 101 IO
250 ms 125 ms
Instruction Increments S1 ON duration S2 OFF duration
DTML 1 sec 2 1secx 2 =2sec 1 l1secx1=1sec
DTIM 100 ms 10 100 ms x 10 = 1 sec 5 100 ms x 5 = 0.5 sec
DTMH 10 ms 50 10 ms x 50 = 500 ms 25 10 ms x 25 = 250 ms
DTMS 1ms 250 1 ms x 250 = 250 ms 125 1 msx125=125ms

For the timer accuracy of timer instructions, see "TML, TIM, TMH, and TMS (Timer)" on page 5-7.

20-2
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20: DuAL / TEACHING TIMER INSTRUCTIONS

TTIM (Teaching Timer)

While input is on, the ON duration is measured in units of 100 ms and the measured value is stored to a
’_{ — TTIM D1 data register assigned by destination device D1.
kkkkok
When the input is off, D1 turns off.

The measured time range is 0 through 6553.5 sec.

Applicable SmartAXIS

FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant
D1 (Destination 1) Measured value _ — - — — — X _

For valid device address ranges, see "Device Addresses" on page 3-1.

Destination device D1 (measured value) uses 3 data registers starting with the device designated as D1. Data registers D0-D997 and D1000-D1997
can be designated as D1. Subsequent two data registers starting with destination device D1+1 are used for a system work area. Do not use these
two data registers for destinations of other advanced instructions, and do not change values of these data registers using the monitor function on
WindLDR. If the data in these data registers are changed, the teaching timer does not operate correctly.

The teaching timer instruction cannot be used in an interrupt program. If used, a user program execution error will result, turning on special internal
relay M8004 and the ERR LED on the SmartAXIS. For details about the user program execution errors, see "User Program Execution Errors" on page
4-13.

When a user program execution error occurs, the execution of the instruction is canceled and the next instruction is executed. The data in D1
(destination 1) is unchanged. For details about the user program execution errors, see "User Program Execution Errors" on page 4-13.

Examples: TTIM

When input 10 is turned on, TTIM resets data register D100 to zero and starts to store the ON duration of
’—{ — TTIM D1 input 10 to data register D100, measured in units of 100 ms.
D100
10 When input I0 is turned off, TTIM stops the measurement, and data register D100 maintains the measured

value of the ON duration.

ON|

0 o

1500 ms

D100 Velue

The following example demonstrates a program to measure the ON duration of input I0 and to use the ON duration as a preset
value for 100-ms timer instruction TIM.

When input I1 is turned on, 100-ms timer TO starts to operate with a preset
_| |_ TIM T0 value stored in data register DO.
DO

Il While input 10 is on, TTIM measures the ON duration of input I0 and stores
| | TTIM D1 the measured value in units of 100 ms to data register D100.

10 D100 When input 10 is turned off, MOV(W) stores the D100 value to data register
L | sotp | Movw) S1— D1— REP L DO as a preset value for timer TO.

10 D100 DO
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21: TRIGONOMETRIC FUNCTION INSTRUCTIONS

Introduction

Trigonometric function instructions are used for conversion between radian and degree values, conversion from radian value to
sine, cosine, and tangent, and also calculation of arc sine, arc cosine, and arc tangent values.

RAD (Degree to Radian)

$1-S1+1° x /180 — D1-D1+1 rad
’_1 —| rRAD(F) s1 D1

ek e When input is on, the degree value assigned by source device S1 is converted into a radian value
and stored to the destination assigned by device D1.

Applicable SmartAXIS

FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Degree value to convert into radian - = = - = — X X —
D1 (Destination 1) Destination to store conversion results - = = - — — X — —

For the valid device address range, see "Device Addresses" on page 3-1.

When the conversion result is not within the range between —3.402823 x 1038 and —1.175495 x 10738 or between 1.175495 x 10738 and 3.402823 x
108, special internal relay M8003 (carry or borrow) is turned on except when the conversion result is 0. When the conversion result is between —
1.175495 x 10738 and 1.175495 x 1078, the destination device designated by D1 stores 0.

Not Zero
Overflow Y\ Overflow
M8003 1 0 1]0]1 0 1
Execution Result —3.402823x10%8 -1.175495x10738 0  1.175495x10738 3.402823x10%®

When the data designated by S1 does not comply with the normal floating-point format, a user program execution error will result, turning on
special internal relay M8004 and ERR LED on the SmartAXIS. For details about the user program execution errors, see "User Program Execution
Errors" on page 4-13.

Since the RAD instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Valid Data Types

W (word) — Since floating point data is used, the source and destination devices use two consecutive data registers.
I (integer) —
D (double word) —
L (long) —
F (float) X

Example: RAD

When input I1 is turned on, the degree value of data registers D10 and D11 assigned by
|_ SOTU - RAD(F) S1 D1 source device S1 is converted into a radian value and stored to data registers D20 and
11 D10 D20 D21 assigned by destination device D1.

270° x 1/180 — 4.712389 rad

S1 D1

D10'D11 270.0 —> D20°D21 4.712389
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21: TRIGONOMETRIC FUNCTION INSTRUCTIONS

DEG (Radian to Degree)

S1:S1+1 rad x 180/T — D1:D1+1°
’_¢ —| DEG(F) s1 D1

wrrex . When input is on, the radian value assigned by source device S1 is converted into a degree value
and stored to the destination assigned by device D1.

Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Radian value to convert into degree - - - — — — X X —
D1 (Destination 1) Destination to store conversion results - - - — — — X — —

For valid device address ranges, see "Device Addresses" on page 3-1.

When the conversion result is not within the range between —3.402823 x 10°® and —1.175495 x 1073 or between 1.175495 x 1078 and 3.402823 x
10%8, special internal relay M8003 (carry or borrow) is turned on except when the conversion result is 0. When the conversion result is below —
3.402823 x 10 or over 3.402823 x 10%, causing an overflow, the destination device designated by D1 stores a value of minus or plus infinity.

Not Zero
Overflow / \ Overflow
M8003 1 0 1{o]1 0 1
Execution Result -3.402823x1038 -1.175495x1038 0  1.175495x10738 3.402823x10%

When the data designated by S1 does not comply with the normal floating-point format, a user program execution error will result, turning on
special internal relay M8004 and ERR LED on the SmartAXIS. For details about the user program execution errors, see "User Program Execution
Errors" on page 4-13.

Since the DEG instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Valid Data Types

W (word) — Since floating point data is used, the source and destination devices use two consecutive data registers.
I (integer) —
D (double word) —
L (long) —
F (float) X

Example: DEG

When input I1 is turned on, the radian value of data registers D10 and D11 assigned by
|— soTu | DEG(F) S1 D1 source device S1 is converted into a degree value and stored to data registers D20 and
1 D10 D20 D21 assigned by destination device D1.

4.712389 rad x 180/ — 270.0°

S1 D1

D10'D11 4.712389 —> D20'D21 270.0
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21: TRIGONOMETRIC FUNCTION INSTRUCTIONS

SIN (Sine)

sin S1'S1+1 — D1'D1+1
|_ SIN(F) **S*t* *f*l** When input is on, the sine of the radian value assigned by source device S1 is stored to the
destination assigned by device D1.
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Radian value to convert into sine value - = - — — — X X —
D1 (Destination 1) Destination to store conversion results - - - — — — X — —

For valid device address ranges, see "Device Addresses" on page 3-1.

When the data designated by S1 does not comply with the normal floating-point format, a user program execution error will result, turning on
special internal relay M8004 and ERR LED on the SmartAXIS. For details about the user program execution errors, see "User Program Execution
Errors" on page 4-13.

Since the SIN instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Valid Data Types

W (word) — Since the floating point data type is used, the source and destination devices use two consecutive data registers.
I (integer) —
D (double word) —
L (long) —
F (float) X

Example: SIN

When input I1 is turned on, the sine of the radian value of data registers D10 and D11
|— SOTU p— SIN(F) S1 D1 assigned by source device S1 is stored to data registers D20 and D21 assigned by
5] D10 D20 destination device D1.

3.926991 rad = 57m/4 rad
sin 51t/4 — —0.7071069

S1 D1

D10-D11 3.926991 —> D20°D21 —0.7071069
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COS (Cosine)
cos S1'S1+1 — D1'D1+1
|_ COS(F) **5*1** *:i* When input is on, the cosine of the radian value assigned by source device S1 is stored to the
destination assigned by device D1.

Applicable SmartAXIS

FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Radian value to convert into cosine value - - - — — — X X —
D1 (Destination 1) Destination to store conversion results - - - — — — X — —

For valid device address ranges, see "Device Addresses" on page 3-1.

When the data designated by S1 does not comply with the normal floating-point format, a user program execution error will result, turning on
special internal relay M8004 and ERR LED on the SmartAXIS. For details about the user program execution errors, see "User Program Execution
Errors" on page 4-13.

Since the COS instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Valid Data Types

W (word) — Since floating point data is used, the source and destination devices use two consecutive data registers.
I (integer) —
D (double word) —
L (long) —
F (float) X

Example: COS

When input I1 is turned on, the cosine of the radian value of data registers D10 and D11
|— SOTU p—{ COS(F) S1 D1 assigned by source device S1 is stored to data registers D20 and D21 assigned by
5] D10 D20 destination device D1.

3.926991 rad = 5m/4 rad
cos 5mt/4 — —0.7071068

S1 D1

D10-D11 3.926991 —> D20'D21 —0.7071068
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TAN (Tangent)

tan S1-S1+1 — D1'D1+1
|_ TAN(F) **S*t* *f*l** When input is on, the tangent of the radian value assigned by source device S1 is stored to the
destination assigned by device D1.
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X
Valid Devices
Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Radian value to convert into tangent value - - - — — — X X —
D1 (Destination 1) Destination to store conversion results - = - — — — X — —

For valid device address ranges, see "Device Addresses" on page 3-1.

When the conversion result is not within the range between —3.402823 x 10°® and —1.175495 x 1073 or between 1.175495 x 10738 and 3.402823 x
1038, special internal relay M8003 (carry or borrow) is turned on except when the conversion result is 0. When the conversion result is below —
3.402823 x 10% or over 3.402823 x 10%, causing an overflow, the destination device designated by D1 stores a value of minus or plus infinity.

Not Zero
Overflow Y\ Overflow
M8003 1 0 1]0]1 0 1
Execution Result —3.402823x10%8 -1.175495x1073® 0  1.175495x10738 3.402823x10%®

When the data designated by S1 does not comply with the normal floating-point format, a user program execution error will result, turning on
special internal relay M8004 and ERR LED on the SmartAXIS. For details about the user program execution errors, see "User Program Execution
Errors" on page 4-13.

Since the TAN instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Valid Data Types

W (word) — Since floating point data is used, the source and destination devices use two consecutive data registers.
I (integer) —
D (double word) —
L (long) —
F (float) X

Example: TAN

When input I1 is turned on, the tangent of the radian value of data registers D10 and
|_ soTu — TAN(F) S1 D1 D11 assigned by source device S1 is stored to data registers D20 and D21 assigned by
I D10 D20 destination device D1.

3.926991 rad = 5m/4 rad
tan 5m/4 — 1.000001

S1 D1

D10-D11 3.926991 —> D20'D21 1.000001
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ASIN (Arc Sine)

asin S1-S1+1 — D1-D1+1 rad

’_( |_ ASIN(F) S1 D1 When input is on, the arc sine of the value assigned by source device S1 is stored in radians to
kokkok ok kokokokok

the destination assigned by device D1.

The S1-S1+1 value must be within the following range:
-1.0<S1-S1+1<1.0
If the S1-S1+1 value is not within this range, 0 is stored to D1-D1+1.

Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X
Valid Devices
Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Arc sine value to convert into radian - = = - = — X X —
D1 (Destination 1) Destination to store conversion results - = = - - — X — —

For valid device address ranges, see "Device Addresses" on page 3-1.

When the data designated by source device S1 is not within the range between —1.0 and 1.0 or does not comply with the normal floating-point
format, a user program execution error will result, turning on special internal relay M8004 and ERR LED on the SmartAXIS. For details about the user
program execution errors, see "User Program Execution Errors" on page 4-13.

Since the ASIN instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Valid Data Types

W (word) — Since floating point data is used, the source and destination devices use two consecutive data registers.

I (integer) —
D (double word) —
L (long) —
F (float) X

Example: ASIN

When input I1 is turned on, the arc sine of the value of data registers D10 and D11

SOTU |—{ ASIN(F) S1
’_{IJ_ D10

D1 assigned by source device S1 is stored to data registers D20 and D21 assigned by
D20 destination device D1.

21-6

asin —0.7071069 — —0.7853982 rad
—0.7853982 rad = —-1t/4 rad

S1 D1

D10-D11| -0.7071069 |—> D20-D21| -0.7853982
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ACOS (Arc Cosine)

acos S1°'S1+1 — D1'D1+1 rad
’_{ |_ ACOS(F) **S*l** *5*1** When input is on, the arc cosine of the value assigned by source device S1 is stored in radians to
the destination assigned by device D1.

The S1-S1+1 value must be within the following range:
-1.0<S1-S1+1<1.0
If the S1-S1+1 value is not within this range, 0 is stored to D1-D1+1.

Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Arc cosine value to convert into radian - - = - — — X X —
D1 (Destination 1) Destination to store conversion results - = = - — — X — —

For valid device address ranges, see "Device Addresses" on page 3-1.

When the data designated by source device S1 is not within the range between —1.0 and 1.0 or does not comply with the normal floating-point
format, a user program execution error will result, turning on special internal relay M8004 and ERR LED on the SmartAXIS. For details about the user
program execution errors, see "User Program Execution Errors" on page 4-13.

Since the ACOS instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Valid Data Types

W (word) — Since floating point data is used, the source and destination devices use two consecutive data registers.
I (integer) —
D (double word) —
L (long) —
F (float) X

Example: ACOS

When input I1 is turned on, the arc cosine of the value of data registers D10 and D11
|_ SOTU |—{ ACOS(F) S1 D1 assigned by source device S1 is stored to data registers D20 and D21 assigned by
I D10 D20 destination device D1.

acos —0.7071068 — 2.356195 rad
2.356195 rad = 37/4 rad

S1 D1

D10'-D11| -0.7071068 |[—> D20'D21 2.356195
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ATAN (Arc Tangent)

atan S1'S1+1 — D1'D1+1 rad
|_ ATAN(F) **5*1** *:i* When input is on, the arc tangent of the value assigned by source device S1 is stored in radians
to the destination assigned by device D1.

Applicable SmartAXIS

FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Arc tangent value to convert into radian - - = — — — X X —
D1 (Destination 1) Destination to store conversion results - - - — — — X — —

For valid device address ranges, see "Device Addresses" on page 3-1.

When the data designated by source device S1 does not comply with the normal floating-point format, a user program execution error will result,
turning on special internal relay M8004 and ERR LED on the SmartAXIS. For details about the user program execution errors, see "User Program
Execution Errors" on page 4-13.

Since the ATAN instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Valid Data Types

W (word) — Since floating point data is used, the source and destination devices use two consecutive data registers.
I (integer) —
D (double word) —
L (long) —
F (float) X

Example: ATAN

When input I1 is turned on, the arc tangent of the value of data registers D10 and D11
|— SOTU p—{ ATAN(F) S1 D1 assigned by source device S1 is stored to data registers D20 and D21 assigned by
I D10 D20 destination device D1.

atan 0.4142136 — 0.3926992 rad
0.3926992 rad = 7t/8 rad

S1 D1

D10-D11 0.4142136 —> D20'D21 0.3926992
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Introduction

This chapter describes logarithm and power instructions which are used to calculate logarithm or powered values of source
devices.

LOGE (Natural Logarithm)

log. S1-S1+1 — D1'D1+1
’_1 |_ LOGE(F) *fi** *5:** When input is on, the natural logarithm of the binary data assigned by source device S1 is stored
to the destination assigned by device D1.
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Binary data to convert into natural logarithm - = = - = — X X —
D1 (Destination 1) Destination to store conversion results - = = - = — X — —

For valid device address ranges, see "Device Addresses" on page 3-1.

When the operation result is not within the range between —3.402823 x 108 and —1.175495 x 10738 or between 1.175495 x 10~3® and 3.402823 x
10%8, special internal relay M8003 (carry or borrow) is turned on except when the result is 0. For details, see "Carry and Borrow in Floating-Point
Data Processing" on page 4-11.

When the value of S1 (source 1) is 0, a user program execution error occurs.
When the value of S1 (source 1) is less than 0, a user program execution error occurs.

When the data designated by source device S1 does not comply with the normal floating-point format, a user program execution error occurs, and
the execution of the instruction is canceled. The value of D1 is left unchanged and the next instruction is executed.

When a user program execution error occurs, special internal relay M8004 and ERR LED on the SmartAXIS are turned on. For details about the user
program execution errors, see "User Program Execution Errors" on page 4-13.

Since the LOGE instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Valid Data Types

W (word) — Since floating point data is used, the source and destination devices use two consecutive data registers.
I (integer) —
D (double word) —
L (long) —
F (float) X

Example: LOGE

When input I1 is on, the natural logarithm of the binary data of data registers D10 and
|— SOTU p— LOGE(F) S1 D1 D11 assigned by source device S1 is stored to data registers D20 and D21 assigned by
I D10 D20 destination device D1.

log. 86.0 — 4.454347

D1

st
D10-D11 — D20-D21 4.454347
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LOG10 (Common Logarithm)

logyg S1:S1+1 — D1'D1+1
’_{ | LOG10(F) **S*l** *:i* When input is on, the common logarithm of the binary data assigned by source device S1 is
stored to the destination assigned by device D1.
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X
Valid Devices
Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Binary data to convert into common logarithm - - = = = = X X —
D1 (Destination 1) Destination to store conversion results - - - - — — X — —

For valid device address ranges, see "Device Addresses" on page 3-1.

When the operation result is not within the range between —3.402823 x 10 and —1.175495 x 10738 or between 1.175495 x 103® and 3.402823 x
10%8, special internal relay M8003 (carry or borrow) is turned on except when the result is 0. For details, see "Carry and Borrow in Floating-Point
Data Processing" on page 4-11.

When the value of S1 (source 1) is 0, a user program execution error occurs.

When the value of S1 (source 1) is less than 0, a user program execution error occurs.

When the data designated by source device S1 does not comply with the normal floating-point format, a user program execution error occurs, and
the execution of the instruction is canceled. The value of D1 is left unchanged and the next instruction is executed.

When a user program execution error occurs, special internal relay M8004 and ERR LED on the SmartAXIS are turned on. For details about the user
program execution errors, see "User Program Execution Errors" on page 4-13.

Since the LOG10 instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Valid Data Types

W (word) — Since floating point data is used, the source and destination devices use two consecutive data registers.
I (integer) —
D (double word) —
L (long) —
F (float) X

Example: LOG10

When input I1 is on, the common logarithm of the binary data of data registers D10 and
|_ SOTU |—{ LOG10(F) S1 D1 D11 assigned by source device S1 is stored to data registers D20 and D21 assigned by
I D10 D20 destination device D1.

log;g 0.0000278 — —4.555955

S1 D1

D10'D11 0.0000278 —> D20'D21 —4.555955
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EXP (Exponent)

eSS, D1-D1+1
’_{ |_ EXP(F) **S*l** *f*l** When input is on, e is raised to the power S1-S1+1 assigned by source device S1 and is stored to
the destination assigned by device D1.
e (base of natural logarithm) = 2.7182818
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X
Valid Devices
Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Binary data of exponent - = - - = — X X —
D1 (Destination 1) Destination to store results - = = - = — X — —

For valid device address ranges, see "Device Addresses" on page 3-1.

When the operation result is not within the range between —3.402823 x 108 and —1.175495 x 10738 or between 1.175495 x 1073¢ and 3.402823 x
1038, special internal relay M8003 (carry or borrow) is turned on except when the result is 0. For details, see "Carry and Borrow in Floating-Point
Data Processing" on page 4-11.

When the operation result is between —1.175495 x 1078 and 1.175495 x 10738, the destination device designated by D1 stores 0. When the

operation result is less than —3.402823 x 10°® or larger than 3.402823 x 1038, causing an overflow, the destination device designated by D1 stores a
value of minus or plus infinity.

When the data designated by source device S1 does not comply with the normal floating-point format, a user program execution error occurs, and
the execution of the instruction is canceled. The value of D1 is left unchanged and the next instruction is executed.

When a user program execution error occurs, special internal relay M8004 and ERR LED on the SmartAXIS are turned on. For details about the user
program execution errors, see "User Program Execution Errors" on page 4-13.

Since the EXP instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Valid Data Types

W (word) — Since floating point data is used, the source and destination devices use two consecutive data registers.
I (integer) —
D (double word) —
L (long) —
F (float) X

Example: EXP

When input I1 is on, e is raised to the data of data registers D10 and D11 assigned by
I soTu [— EXP(F) S1 D1 source device S1 and the operation result is stored to data registers D20 and D21
11 D10 D20 assigned by destination device D1.

e? = 2.7182818% — 7.389056

D1

st
D10-D11 ——> D20:D21|  7.389056
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POW (Power)

S1°S1+15252*1 5 D1-D1+1
’_{ | POW(F) S1 52 b1 When input is on, data assigned by source device S1 is raised to the power S2:52+1
kokokkk kokokokok kkokokk
assigned by source device S2 and the operation result is stored to the destination
assigned by device D1.
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X
Valid Devices
Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Binary data of base - = = — — — X X —
S2 (Source 2) Binary data of exponent - - - — — — X X —
D1 (Destination 1) Destination to store results - - - — — — X — —

For valid device address ranges, see "Device Addresses" on page 3-1.

When the operation result is not within the range between —3.402823 x 103 and —1.175495 x 10738 or between 1.175495 x 1073 to 3.402823 x
10%8, special internal relay M8003 (carry or borrow) is turned on, except when the result is 0. For details, see "Carry and Borrow in Floating-Point
Data Processing" on page 4-11.

When the operation result is between —1.175495 x 10738 and 1.175495 x 10738, the destination device designated by D1 stores 0. When the
operation result is less than —3.402823 x 103 or greater than 3.402823 x 108, causing an overflow, the destination device designated by D1 stores
a value of minus or plus infinity.

When one of the following conditions occurs, a user program execution error occurs.

o The data designated by source device S1 is less than 0 and the data designated by source device S2 is not an integer.
o The data designated by source device S1 is 0 and the data designated by source device S2 is less than or equal to 0.

When the data designated by source device S1 or S2 does not comply with the normal floating-point format, a user program execution error occurs,
and the execution of the instruction is canceled. The value of D1 is left unchanged and the next instruction is executed.

When a user program execution error occurs, special internal relay M8004 and ERR LED on the SmartAXIS are turned on. For details about the user
program execution errors, see "User Program Execution Errors" on page 4-13.

Since the POW instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Valid Data Types

W (word) — Since floating point data is used, the source and destination devices use two consecutive data registers.
I (integer) —
D (double word) —
L (long) —
F (float) X

Example: POW

When input I1 is on, the data of data registers D10 and D11 assigned by
F sotu |—{ POW(F) S1 S2 D1 source device S1 is raised to the power D20-D20+1 assigned by source device
11 D10 D20 D30 S2 and the operation result is stored to data registers D30 and D31 assigned

by destination device D1.

4125 _, 5656856

S1 D1

2
D10-D11 D20-D21 —> D30'D31|  5.656856
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23: FILE DATA PROCESSING INSTRUCTIONS

Introduction

File data processing instructions implement the first-in first-out (FIFO) data structure. FIFOF (FIFO Format) instructions initialize
the FIFO data files storing the data. FIEX (First-In Execute) instructions store new data to the FIFO data files, and FOEX (First-Out
Execute) instructions retrieve the stored data from the FIFO data files. The first data to be stored to the FIFO data files by FIEX
instructions will be the first data to be retrieved by FOEX instructions.

NDSRC (N Data Search) instructions search a designated value through a specified range.

FIFOF (FIFO Format)

file has unique number 0 through 9. A maximum of 10 data files can be used

* kokk koKX k3kkkk kokkskok in a user program.

’_1 |— FIFOR(W) S1 S2 D1 D2

“ When input is on, FIFOF instruction initializes an FIFO data file. Each data

Applicable SmartAXIS

FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
N (File Number) File Number - = = = = = = 0-9 —
S1 (Source 1) Quantity of data registers per record - - = = = = = 1-255 —
S2 (Source 2) Quantity of records - = = = = = = 2-255 —
D1 (Destination 1) First data register to store FIFO data file - - - - - — X — —
D2 (Destination 2) FIFO status output - — A& - - - - — —

For valid device address ranges, see "Device Addresses" on page 3-1.
4 Special internal relays cannot be designated as D2.

Since the FIFOF instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Valid Data Types

W (word) X When an M (internal relay) is assigned as the D2, three internal relays starting with the device assigned by D2
I (integer) — are used.

D (double word) — When a D (data register) is assigned as the D1, S1xS2+2 data registers starting with the device assigned by D1
L (long) — are used.

F (float) —
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23! FILE DATA PROCESSING INSTRUCTIONS

Destination Device D1 (FIFO Data File)

FIFO data files are initialized when corresponding FIFOF instructions are executed. FIFO data file is placed in the area starting with
the device designated by D1 and occupies as many as S1xS2+2 data registers. The size of each record is equal to S1. S1-1 records
of data can be stored in an FIFO data file using FIEX instructions. The stored data can be retrieved from the FIFO data file using

FOEX instructions.

Device

Function

Description

D1+0

FI pointer

The FI pointer indicates the position to store new data into the FIFO data file. When an
FIEX instruction is executed, the new data in data registers starting with the device
designated by S1 of the FIEX instruction is stored at the position indicated by the FI
pointer, and the FI pointer is incremented by 1 to indicate the position to store the next
data.

When the FI pointer indicates the last record of the FIFO data file, and an FIEX
instruction is executed, the FI pointer will return to 0.

D1+1

FO pointer

The FO pointer indicates the position to retrieve the stored data from the FIFO data
file. When an FOEX instruction is executed, the data at the position indicated by the
FIFO pointer is retrieved and stored to the data registers starting with the device
designated by D1 of the FOEX instruction, and the FO pointer is incremented by 1 to
indicate the position to retrieve the next data.

When the FO pointer indicates the last record of the FIFO data file, and an FOEX
instruction is executed, the FO pointer will return to 0.

D1+2

D1+(S1+1)

Record 0

The first record to store the data.

D1+(51+2)

D1+(S1x2+1)

Record 1

The second record to store the data.

T S s S T e s S T s S s

D1+(S1x(S2-1)+2)

D1+(S1xS2+1)

Record S2-1

The last record to store the data.

Destination Device D2 (FIFO Status Output)

When FIEX or FOEX instructions are executed, the following internal relays are turned on or off according to the execution status.

Device

Function

Description

D2+0

Data file full output

When the value stored in the FI pointer (D1+0) is equal to the value stored in the FO
pointer (D1+1) — 1, the FIFO data file is full, and no more data can be stored. If an FIEX
instruction is executed when the FIFO data file is full, no operation is executed, and the
data file full output (D2+0) will be turned on.

D2+1

Data file empty output

When the value stored in the FI pointer (D1+0) is equal to the value stored in the FO
pointer (D1+1), the FIFO data file is empty. If an FOEX instruction is executed when the
FIFO data file is empty, no operation is executed, and the data file empty output (D2+1)
will be turned on.

D2+2

Pointer out of range
output

The value stored in the FI or FO pointer can be 0 through S2—1. When an FIEX or FOEX
instruction is executed while the FI or FO pointer value exceeds the valid range, no
operation is executed, and the pointer out of range output (D2+2) will be turned on.

Note: The FIFOF instruction cannot be used in an interrupt program.
If used, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on the SmartAXIS. For details about the
user program execution errors, see "User Program Execution Errors" on page 4-13.
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FIEX (First-In Execute)

FIEX(W) S1 corresponding FIFO data file.

* kkkkk

’_{ When input is on, the data stored in data registers starting with the device assigned by S1 is stored to the

Applicable SmartAXIS

FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
N (File Number) File number _ - = = = = = 0-9 —
S1 (Source 1) First data register to store data to FIFO data file - - - - — — X — —

For valid device address ranges, see "Device Addresses" on page 3-1.

Make sure that FIEX instructions are executed after the corresponding FIFOF instruction has initialized the FIFO data file. If FIEX instructions are
executed without executing the corresponding FIFOF instruction, a user program execution error will result, turning on special internal relay M8004
and the ERR LED on the SmartAXIS.

When a user program execution error occurs, the execution of the instruction is canceled and the next instruction is executed. For details about the
user program execution errors, see "User Program Execution Errors" on page 4-13.

Since the FIEX instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Valid Data Types

W (word) X When a D (data register) is assigned as the source, as many data registers as the value stored in device S1 of
I (integer) — the corresponding FIFOF instruction are used.

D (double word) —

L (long) —

F (float) —

FOEX (First-Out Execute)

FOEX(W) D1 registers starting with the device assigned by D1.

* okskokok

’_{ When input is on, the data is retrieved from the corresponding FIFO data file and stored to the data

Applicable SmartAXIS

FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
N (File Number) File number L — 0-9 —
D1 (Destination 1) First data register number to store data - = - = — — X — —

For valid device address ranges, see "Device Addresses" on page 3-1.

Make sure that FOEX instructions are executed after the corresponding FIFOF instruction has initialized the FIFO data file. If FOEX instructions are
executed without executing the corresponding FIFOF instruction, a user program execution error will result, turning on special internal relay M8004
and the ERR LED on the SmartAXIS.

When a user program execution error occurs, the execution of the instruction is canceled and the next instruction is executed. For details about the
user program execution errors, see "User Program Execution Errors" on page 4-13.

Since the FOEX instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.
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Valid Data Types

W (word)

X When a D (data register) is assigned as the destination, as many data registers as the value stored in device S1

I (integer)

— of the corresponding FIFOF instruction are used.

D (double word)

L (long)

F (float)

Example: FIFOF,

FIEX, and FOEX

This program demonstrates a user program of the FIFOX, FIEX, and FOEX instructions to use an FIFO data file.

File number:

Quantity of data registers per record:
Quantity of records:

FIFO Data file:

FIFO status outputs:

Ladder Diagram

2
3
4

D100 through D113 (3x4+2 data registers)
M100 through M102

FIFO Data File

—| I MOV(W) S1- D1 R REP
M8120 0 D100 2
L| FIFOF(W) S1 S2 D1 D2

2 3 4 D100  M100

_l |_ SOTU FIEX(W) S1
10 2 D10
_| |_ SOTU FIEX(W) S1
1 2 D20
—| |— SOTU FOEX(W) D1
2 2 D50

M8120 is the initialize pulse special internal relay.

When the CPU starts, MOV sets 0 to FI and FO pointers, and FIFOF initializes
FIFO data file 2.

When input I0 is turned on, the data in D10 through D12 are stored to the
FIFO data file 2.

When input I1 is turned on, the data in D20 through D22 are stored to the
FIFO data file 2.

When input 12 is turned on, the first data is retrieved from the FIFO data file 2
and stored to D50 through D52.

The table below shows the data stored in FIFO data file 2 when inputs 10, I1, and I2 are turned on in this order. Only valid data

managed by the FIFOF, FIEX, and FOEX instructions are shown in the table.

Function Device Address Input I0 InputI1 Input 12
FI Pointer D100 1 2 2
FO Pointer D101 0 0 1
Record 0 D102 through D104 D10, D11, D12 D10, D11, D12 —
Record 1 D105 through D107 — D20, D21, D22 D20, D21, D22
Record 2 D108 through D110 — — —
Record 3 D111 through D113 — — —
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NDSRC (N Data Search)

When input is on, a value specified by device S1 is searched for. Data
registers are searched, starting with the data register assigned by device S2.
Device S3 specifies the quantity of 1-word or 2-word blocks of data registers
to search, depending on the data type.

kKK k% KKK KK kekskokok kkkkk

'_1 — NDSRC(*) st s2 s3 D1

The offset of the data register where a match first occurred is stored in data
register assigned by device D1. The number of matches is stored in the next
data register. When the search results in no match, 65535 is stored in device D1
and 0 is stored in device D+1.

Applicable SmartAXIS

FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X
Valid Devices
Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Value to be sought - - = = = =X X —
S2 (Source 2) First data register number to search - - = = = = X — —
S3 (Source 3) Quantity of blocks to search - = = = = =X X —
X

D1 (Destination 1)

Search result

For valid device address ranges, see "Device Addresses" on page 3-1.
Source S1 data specifies the value to be sought and the valid range depends on the data type.

The search range cannot straddle data registers and non-retentive data registers. Make sure that the sum of data register numbers designated by
S1 and S2 does not result in a different data register range.

For source S3 and destination D1, 1 word is always used without regard to the data type.

Destination D1 occupies two consecutive data registers starting with the device designated by D1. Data registers D0-D998 and D1000-D1998 can be
designated as destination D1.

When F (float) data is selected and S1 does not comply with the normal floating-point format, a user program execution error will result, turning on
special internal relay M8004 and ERR LED on the SmartAXIS. When a user program execution error occurs, the execution of the instruction is
canceled and the next instruction is executed.

When data in S2 to S2+(S3) does not comply with floating-point format, the data is skipped to continue the search and the results are stored in D1
and D1+1.

The NDSRC instruction cannot be used in an interrupt program.
If used, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on the SmartAXIS.

When S3 is zero or the sum of S2 and S3 is not within the valid data register range, a user program execution error will result, turning on special
internal relay M8004 and ERR LED on the SmartAXIS. When a user program execution error occurs, the execution of the instruction is canceled and
the next instruction is executed.

For details about the user program execution errors, see "User Program Execution Errors" on page 4-13.

Since the NDSRC instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Valid Data Types

W (word) X When a word device such as D (data register) is assigned as the source, 1 point (word or integer data) or 2
I (integer) X points (double-word, long, or float data) are used.

D (double word) X

L (long) X

F (float) X

Quantity of Source and Destination Devices
Depending on the data type, source devices S1 and S2 use a different quantity of devices. Source device S3 and destination device
D1 always use 1 word without regards to the data type.

Device W (word), I (integer) D (double word), L (long), F (float)
S1, 852 1 word device 2 word devices
S3, D1 1 word device 1 word device
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Examples: NDSRC
The following examples demonstrate the NDSRC instruction that searches the data of three different data types.
« Data Type: Word

— NDSRC(W) st S2 s3 D1
10 DI0 D100 5 D200

D10 Search D99 | 1234 | Offset

D100 145 0
P

D101 1234 1 (match)

D10 ? 5 Result D200 1 Offset of first match
— D201 2 Quantity of matches

D103 1234 3 (match)
P

D104 652 4

D105 1234

« Data Type: Double Word

—| NDSRC(D) s1 s2 s3 D1
'_{IO D10 D100 5 D200

D10'D11 12345678 Search D98-D99 12345678 Offset
D100°D101 1459997 0
: 12345678 2 (match
D102:D103 ( ) Result D200 2 Offset of first match
D104:D105 4584557 4 D —_— = )
D201 3 Quantity of matches
D106°D107 12345678 6 (match)
D108-D109 12345678 8 (match)
D110°D111 1234457
« Data Type: Float
|_ NDSRC(F) S1 S2 S3 D1
10 D10 D100 5 D200
D10'D11 0.4521 Search D98-D99 12 Offset
D100-D101 0.0 0
D102'D1 0.224 2
0 03 Result D200 6 Offset of first match
D104:'D105 0.124 4 R — = ]
[— D201 1 Quantity of matches
D106°D107 0.4521 6 (match)
D108:D109 3.245 8
D110°D111 12244
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Introduction

TADD (time addition) and TSUB (time subtraction) instructions add or subtract time data in two different modes. The data can be
selected from time (hour, minute, and second) or date/time (year, month, day, day of week, hour, minute, and second).

HTOS (HMS to sec) and STOH (sec to HMS) instructions perform conversion of time data between hours, minutes, seconds and

seconds.

HOUR (hour meter) instruction measures the on duration of the input and compares the total duration to a preset value. When the
preset value is reached, an output or internal relay is turned on.

TADD (Time Addition)

|— TADD
’_( Mode

S1 S2 D1
KKk KK KHKKK

Applicable SmartAXIS

S1+S2 - D1,CY

When input is on, time data assigned by source device S2 are added to date/time data
assigned by source device S1, depending on the selected mode. The result is stored to
destination device D1 and carry (M8003).

FT1A-12

FT1A-24

FT1A-40 FT1A-48 FT1A-Touch

X

X X X

Valid Devices

Device

Function

I Q M R T C D Constant Repeat

Mode

Selection of S1 data range

J— J— J— J— — J— — 0,1 —

S1 (Source 1)

Date/time data to add to

S2 (Source 2)

Time data to add

D1 (Destination 1)

Destination to store results

|
|
|
|
|
|
X[ X| X
|
|

For valid device address ranges, see "Device Addresses" on page 3-1.

When Mode 0 is selected, source devices S1 and S2 and destination device D1 occupy 3 consecutive data registers starting with the designated
device. Data registers D0-D997 and D1000-D1997 can be designated as these devices.

When Mode 1 is selected, source device S1 and destination device D1 occupy 7 consecutive data registers starting with the designated device. Data
registers D0-D993 and D1000-D1993 can be designated as these devices. Source device S2 occupies 3 consecutive data registers starting with the
designated device. Data registers D0-D997 and D1000-D1997 can be designated as source device S2.

Since the TADD instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

IDEC
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Mode 0

When mode 0 is selected, time data (hour, minute, and second) stored in 3 data registers starting with source device S2 are added to the time data
(hour, minute, and second) stored in 3 data registers starting with source device S1. The results are stored to 3 data registers starting with
destination device D1.

Source 1 Source 2 Destination 1
st (g-ozu3r) s2 (g?zu;) D1 (g?;;)
S1+1 'Zg”;;? + S2+1 'E"(;”S“;‘)a —_— D1+1 'Zg”;;?
S1+2 S(gcgg;j S2+2 s(gcgg;j D1+2 S(gcgg?

Hour data can be 0 through 23. Minute and second data can be 0 through 59.

When the execution result exceeds 23:59:59, the result is subtracted by 24 hours and stored to the data register designated by destination device
D1, turning on special internal relay M8003 (carry).

When any of the hour, minute, or second data exceeds the valid range, a user program execution error will result, turning on special internal relay
M8004 and the ERR LED on the SmartAXIS.

When a user program execution error occurs, the execution of the instruction is canceled and the next instruction is executed. For details about the
user program execution errors, see "User Program Execution Errors" on page 4-13.

Mode 1

When mode 1 is selected, time data (hour, minute, and second) stored in 3 data registers starting with source device S2 are added to the date/time
data (year, month, day, day of week, hour, minute, and second) stored in 7 data registers starting with source device S1. The results are stored to 7
data registers starting with destination device D1.

Source 1 Destination 1
st e o1 (09
S1+1 2"102‘;'; D1+1 2"1";‘;?
S1+2 (lD_a;i) D1+2 (1D-a3»1)
S1e3 | (ot Source 2 D1+3 D((?-fG\)N
Si+4 (I(-)'-ozusr) s2 (0-22255) D1+4 (gf’;;)
—— Y I
S1+5 '24(;”5“;‘; + S2+1 '24(;”5“;‘; —_ D1+5 '24(;”5“;‘;
S1+6 S(gfgg;j S2+2 S(gfggf D1+6 S(gfggf

Note: Device S1+3 in source 1 is not used for execution and need not be designated.

TADD instruction supports leap years.

For source 1: Year data can be 0 through 99. Month data 1 through 12. Day data 1 through 31. Hour data 0 through 23. Minute and second data 0
through 59.

Year data 0 through 99 is processed as year 2000 through 2099.

For source 2: Hour data can be 0 through 65535. Minute and second data can be 0 through 59.

Destination 1: The day of week is calculated automatically from the resultant year, month, and day, and stored to device D1+3.
Day of week data represent: 0 (Sunday), 1 (Monday), 2 (Tuesday), 3 (Wednesday), 4 (Thursday), 5 (Friday), and 6 (Saturday).

When source 1 contains invalid day/time data, a user program execution error will result, turning on special internal relay M8004 and the ERR LED
on the SmartAXIS.

When the execution result exceeds 99 year 12 month 31 day 23:59:59, a user program execution error will result, turning on special internal relay
M8004 and the ERR LED on the SmartAXIS.

When a user program execution error occurs, the execution of the instruction is canceled and the next instruction is executed. For details about the
user program execution errors, see "User Program Execution Errors" on page 4-13.
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Examples: TADD

The following examples demonstrate the TADD instruction that will add time data in two different modes.
e Mode O

— sotu — TADD S1 S2 D1
10 0 DO D10 D20

Source 1 Source 2 Destination 1
Do (Hc?ur) D10 (ngr) D20 (Httr)
D1 (Miigte) + D11 (Mi:\?Jte) - D21 (Mi‘r:?Jte)
D2 (Seignd) D12 (Secsond) D22 (Se‘c}gnd)

When the result exceeds 23:59:59, the resultant hour data is subtracted by 24, turning on special internal relay M8003 (carry).

Source 1 Source 2 Destination 1
Do (H](-J?Jr) D10 (Hi)?]r) D20 (ngr)
I _— —_—
D1 (Mif\gte) + D11 (Mir21(L)|te) - D21 (Mirlnl.lte)
D2 (Seggnd) D12 (Seignd) D22 (Seignd)
¢ Mode 1l
| soru | Top st 2 D1 ~<
10 1 D008 D100 D200
Source 1 Destination 1
D8008 (Ye7ar) D200 (Ye7ar)
D8009 (Moith) D201 (Moith)
D8010 (,f:y) D202 (Ssy)
potL | o :fw) (Note) cource 2 D203 | oﬁw)
D8012 (Ht%r) D100 (Ht?") D204 (Hi%r)
D8013 (Miigte) + D101 (Mirlwite) - D205 (Mir3115.|te)
D8014 (Seggnd) D102 (Seignd) D206 (Seignd)

Note: D8011 in source 1 is not used for execution and does not need to be designated. The day of week is calculated automatically from the
resultant year, month, and day, and stored to D203 of destination 1.

IDEC SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382 24-3



24: CLOCKk INSTRUCTIONS

When the result exceeds 23:59:59, the resultant hour data is subtracted by a multiple of 24 and the day data is incremented.

D8008

D8009

D8010

D8011

D8012

D8013

D8014

Source 1

7

(Year)

8

(Month)

23

(Day)

4

(D of W)

20

(Hour)

30

(Minute)

40
(Second)

(Note)

D100

+ D101

D102

Source 2

30

(Hour)

35

(Minute)

15
(Second)

Destination 1

D200

D201

D202

D203

D204

D205

D206

7

(Year)

8

(Month)

25

(Day)

6

(D of W)

3

(Hour)

5

(Minute)

55
(Second)

Note: D8011 in source 1 is not used for execution and does not need to be designated. The day of week is calculated automatically from the
resultant year, month, and day, and stored to D203 of destination 1.
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TSUB (Time Subtraction)

S1-S2 - D1, CY
|_{ | TSUB Sl 52 D1 When input is on, time data assigned by source device S2 is subtracted from date/time
Mode *okk *kk sokokokok
data assigned by source device S1, depending on the selected mode. The result is

stored to destination device D1 and borrow (M8003).

Applicable SmartAXIS

FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
Mode Selection of S1 data range - - = = = = = 0,1 —
S1 (Source 1) Date/time data to subtract from - = - - = — X — —
S2 (Source 2) Time data to subtract - = - - — — X — —
D1 (Destination 1) Destination to store results - - = - — — X — —

For valid device address ranges, see "Device Addresses" on page 3-1.

When Mode 0 is selected, source devices S1 and S2 and destination device D1 occupy 3 consecutive data registers starting with the designated
device. Data registers D0-D997 and D1000-D1997 can be designated as these devices.

When Mode 1 is selected, source device S1 and destination device D1 occupy 7 consecutive data registers starting with the designated device. Data
registers D0-D993 and D1000-D1993 can be designated as these devices. Source device S2 occupies 3 consecutive data registers starting with the
designated device. Data registers D0-D997 and D1000-D1997 can be designated as source device S2.

Since the TSUB instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.
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Mode 0

When mode 0 is selected, time data (hour, minute, and second) stored in 3 data registers starting with source device S2 is subtracted from the time
data (hour, minute, and second) stored in 3 data registers starting with source device S1. The results are stored to 3 data registers starting with
destination device D1.

Source 1 Source 2 Destination 1
sl (g?zu_?,r) 52 (g?zu_?.r) D1 (g?zuar)
si+1| Yolsey - s2+1| Yo'eoy - pL+1| Yoeey
S1+2 Ségcgg;j S2+2 S&gcgg;j D1+2 Ségcggs

Hour data can be 0 through 23. Minute and second data can be 0 through 59.

When the execution result is less than 00:00:00, 24 hour is added to the result and stored to the data register designated by destination device D1,
turning on special internal relay M8003 (borrow).

When any of the hour, minute, or second data exceeds the valid range, a user program execution error will result, turning on special internal relay
M8004 and the ERR LED on the SmartAXIS.

When a user program execution error occurs, the execution of the instruction is canceled and the next instruction is executed. For details about the
user program execution errors, see "User Program Execution Errors" on page 4-13.

Mode 1

When mode 1 is selected, time data (hour, minute, and second) stored in 3 data registers starting with source device S2 is subtracted from the date/
time data (year, month, day, day of week, hour, minute, and second) stored in 7 data registers starting with source device S1. The results are stored
to 7 data registers starting with destination device D1.

Source 1 Destination 1

st (gf‘;‘gr) D1 (g?9a9r)
S1+1 2"1"?5'; D1+1 2"1025';
S1+2 (1D.a3{) D1+2 (1D_a3’1)
S1+3 | (Note) Source 2 Pi+3 D(g'fs\)N
Si+4 (g-ozu3r) s2 (o-HngES) D1+4 (g?;;)
SEE] I - s2+1| i0'se) — D145 | Yorsos
S1+6 Ségcgg;j 5242 S(gcgg;j D1+6 Ségcgggj

Note: Device S1+3 in source 1 is not used for execution and need not be designated.

TSUB instruction supports leap years.

For source 1: Year data can be 0 through 99. Month data 1 through 12. Day data 1 through 31. Hour data 0 through 23. Minute and second data 0
through 59.

Year data 0 through 99 is processed as year 2000 through 2099.

For source 2: Hour data can be 0 through 65535. Minute and second data can be 0 through 59.

Destination 1: The day of week is calculated automatically from the resultant year, month, and day, and stored to device D1+3.
Day of week data represent: 0 (Sunday), 1 (Monday), 2 (Tuesday), 3 (Wednesday), 4 (Thursday), 5 (Friday), and 6 (Saturday).

When source 1 contains invalid day/time data, a user program execution error will result, turning on special internal relay M8004 and the ERR LED
on the SmartAXIS.

When the execution result is less than 00 year 1 month 1 day 00:00:00, a user program execution error will result, turning on special internal relay
M8004 and the ERR LED on the SmartAXIS.

When a user program execution error occurs, the execution of the instruction is canceled and the next instruction is executed. For details about the
user program execution errors, see "User Program Execution Errors" on page 4-13.
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Examples: TSUB

The following examples demonstrate the TSUB instruction to that will subtract time data in two different modes.
e Mode O

— sotu [ TSuB S1 S2 D1
10 0 DO D10 D20

Source 1 Source 2 Destination 1
Do (Hi?lr) D10 (Ht%r) D20 (Ht?lr)
D1 (Miigte) - D11 (Mi:\?Jte) - D21 (Mii?]te)
D2 (Se‘c}gnd) D12 (Secsond) D22 (Sezgnd)

When the result is less than 00:00:00, 24 is added to the result, turning on special internal relay M8003 (borrow).

Source 1 Source 2 Destination 1

D1 (Mi:\gte) - D11 (Mi?\?lte) - D21 (Mii?]te)

D2 (Sec50nd) D12 (Seignd) D22 (Seicsmd)

¢ Mode1l

I soru | Tsus st 2 D1
10 1 DS008 D100 D200

Source 1 Destination 1

D8008 (Ygar) D200 (Ye7ar)

D8009 (Moith) D201 (Mosnth)

D8010 (gjy) D202 (gsy)

D8011 (D;fw) (Note) source 2 D203 (D;W)

D8012 (Ht?]r) D100 (ngr) D204 (ngr)

D8o13 (Miigte) - b101 (Mi:uSJte) - D205 (Minsute)

D8o14 (Sezgnd) D102 (Seignd) D206 (Seci)nd)

Note: D8011 in source 1 is not used for execution and does not need to be designated. The day of week is calculated automatically from the
resultant year, month, and day, and stored to D203 of destination 1.
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When the result is less than 00:00:00, 24 is added to the result, and the day data is decremented.

D8008

D8009

D8010

D8011

D8012

D8013

D8014

Source 1

7

(Year)

8

(Month)

23

(Day)

4

(D of W)

20

(Hour)

30

(Minute)

40
(Second)

(Note)
D100
— D101
D102

Source 2

30

(Hour)

40

(Minute)

50
(Second)

Destination 1

D200

D201

D202

D203

D204

D205

D206

7

(Year)

8

(Month)

22

(Day)

3

(D of W)

13

(Hour)

49

(Minute)

50
(Second)

Note: D8011 in source 1 is not used for execution and does not need to be designated. The day of week is calculated automatically from the
resultant year, month, and day, and stored to D203 of destination 1.

24-8

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382

IDEC



24: CLock INSTRUCTIONS

HTOS (HMS to Sec)
Hours, minutes, seconds — Seconds
p— HT0s st D1 When input is on, time data in h inutes, and seconds assigned b device S1 i
errrk eeeE en input is on, time data in hours, minutes, and seconds assigned by source device S1 is
converted into seconds. The result is stored to destination device D1.

Applicable SmartAXIS

FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Time data in hours, minutes, seconds - - - - - — X — —
D1 (Destination 1) Destination to store results - = - - — — X - -

For valid device address ranges, see "Device Addresses" on page 3-1.

Source device S1 occupies 3 consecutive data registers starting with the designated device. Data registers D0-D997 and D1000-D1997 can be
designated as source device S1.

Destination device D1 occupies 2 consecutive data registers to store double-word data, starting with the designated device. Data registers D0-D998
and D1000-D1998 can be designated as destination device D1.

Hour data can be 0 through 65535. Minute and second data can be 0 through 59.

When any of the hour, minute, or second data exceeds the valid range, a user program execution error will result, turning on special internal relay
M8004 and the ERR LED on the SmartAXIS. When a user program execution error occurs, the execution of the instruction is canceled and the next
instruction is executed.

When the execution of the instruction is canceled, the data in D1 and D1+1 is left unchanged. For details about the user program execution errors,
see "User Program Execution Errors" on page 4-13.

Since the HTOS instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Examples: HTOS

The following examples demonstrate the HTOS instruction that will convert time data in hours, minutes, and seconds into seconds
and store the results to two consecutive data registers.

|_ HTOS S1 D1
’_110 DO D100
Source 1

2
(Hour) Destination 1
10 7840

D1 (Minute) D100-D101 (Second)

DO

40

D2 (Second)

Source 1

40
(Hour) Destination 1
30 145820

P11 Minute) g D100-D101 (Second)

DO

20

D2 (Second)
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STOH (Sec to HMS)

Seconds — Hours, minutes, seconds

|_( | STOH *fi** *Ei** When input is on, time data in seconds assigned by source device S1 is converted into hours,
minutes, and seconds. The result is stored to destination device D1.
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X
Valid Devices
Device Function I QM D Constant Repeat
S1 (Source 1) Time data in seconds - = - X X —
D1 (Destination 1) Destination to store results - - - X — —

For valid device address ranges, see "Device Addresses" on page 3-1.

Source device S1 occupies 2 consecutive data registers to store double-word data, starting with the designated device. Data registers D0-D998 and
D1000-D1998 can be designated as source device S1.

Destination device D1 occupies 3 consecutive data registers starting with the designated device. Data registers D0-D997 and D1000-D1997 can be
designated as destination device D1.

Second data for source device S1 can be 0 through 4,294,967,295.

When the conversion result exceeds 65535 hours 59 minutes 59 seconds, special internal relay M8003 (carry) is turned on. For example, when the
conversion result is 65537 hours 0 minute 0 second, destination 1 stores 1 hour 0 minute 0 second, turning on special internal relay M8003 (carry).

Since the STOH instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Examples: STOH

The following examples demonstrate the STOH instruction that will convert time data in seconds into hours, minutes, and seconds
and store the results to three consecutive data registers.

—| sToH st
10 D5

D1
D100

Source 1

D5'D6

12345
(Second)

Source 1

D5:D6

12345678
(Second)

24-10
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Destination 1

D100

—— D101

D102

3

(Hour)

25

(Minute)

45
(Second)

Destination 1

D100

—_— D101

D102

3429

(Hour)

21

(Minute)

18
(Second)

IDEC



24: CLock INSTRUCTIONS

HOUR (Hour Meter)

Sl D1 — D2
’_( |_ HOUR St b1 b2 D3 While input is on, the ON duration of the input is measured. The measured

time value (hour, minute, and second) is stored to 3 consecutive data
registers assigned by destination device D1 and compared with the preset
value assigned by source device S1.

When the D1 value reaches the S1 value, an output or internal relay
assigned by destination device D2 is turned on.

Two data registers starting with destination device D3 are reserved for
system work area.

Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Preset value - - - - — — X 0-65535 -
D1 (Destination 1) Measured input ON duration - - = = = = X — —
D2 (Destination 2) Comparison output - X A - - - — — —
D3 (Destination 3) System work area - - - - — — X - -

For valid device address ranges, see "Device Addresses" on page 3-1.
Source device S1 can be designated by a data register or constant.

Source device S1, when designated by a data register, and destination device D1 occupy 3 consecutive data registers starting with the designated
device to store hour, minute, and second data. Data registers D0-D997 and D1000-D1997 can be designated as these devices.

When source device S1 is designated by a constant, the preset value can be 0 through 65535 in hours, then minutes and seconds are set to 0.
4 Special internal relays cannot be designated as destination device D2.

Destination device D3 requires two data registers reserved for system work area.

Hour data can be 0 through 65535. Minute and second data can be 0 through 59.

When the measured input ON duration value in destination device D1 reaches the preset value designated by source device S1, the comparison
output designated by destination device D2 turns on. As long as the input remains on, the measured input ON duration value continues to increase.
When the measured input ON duration value exceeds 65535 hours 59 minutes 59 seconds, the value returns to 0 hours 0 minutes 0 seconds to
repeat another measuring cycle, with the comparison output remaining on.

When any of the hour, minute, or second data of source device S1 exceeds the valid range, a user program execution error will result, turning on
special internal relay M8004 and the ERR LED on the SmartAXIS, but the input ON duration is measured.

When any of the hour, minute, or second data of source device S1 is changed to an invalid value after the comparison output has turned on, the
comparison output is turned off. Then a user program execution error will result, turning on special internal relay M8004 and the ERR LED on the
SmartAXIS, but the input ON duration measurement is continued. For user program execution errors, see "User Program Execution Errors" on page
4-13.
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Examples: HOUR

The following examples demonstrate the HOUR instruction that will measure the input ON duration value in hours, minutes, and

seconds and to compare the value in two different ways.

« Source Device S1: Data Register

A S we B o
Source 1 Destination 1
Do (H?)?Jr) <~ > Diw (ngr)
=— I
b1 (Mif\ite) D101 (Mir2115.|te)
D2 (Seggnd) D102 (Sezc5)nd)
* Source Device S1: Constant
|— HOUR S1 D1 D2 D3
10 50 D100 Q2 D1900
Source 1 Destination 1
Constant (Hi?Jr) ~<—> D100 (ngr)
D101 (Miiite)
D102 (Seignd)
24-12

D0'D1'D2 « D100°D101'D102 — Q2

While input I0 is on, the ON duration is measured. The measured time
value (hour, minute, and second) is stored to data registers
D100°D101-D102 assigned by destination device D1 and compared with the
preset value stored in data registers D0"D1'D2 assigned by source device
S1.

When the measured value reaches the preset value, output Q2 assigned by
destination device D2 is turned on.

Data registers D1900 and D1901 assigned by destination device D3 are
reserved for system work area.

50 « D100°D101°D102 — Q2

While input I0 is on, the ON duration is measured. The measured time
value (hour, minute, and second) is stored to data registers
D100°D101-D102 assigned by destination device D1 and compared with 50
hours assigned by source device S1.

When the measured value reaches 50 hours, output Q2 assigned by
destination device D2 is turned on.

Data registers D1900 and D1901 assigned by destination device D3 are
reserved for system work area.
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25:USER COMMUNICATION INSTRUCTIONS

Introduction

User communication instructions convert data to the specified data type and transmit and receive that data.

The user communication instructions can be used on expansion communication ports or the Ethernet port. To perform user
communication with external devices connected on the expansion communication ports, use the TXD (user communication
transmit) and RXD (user communication receive) instructions. To perform user communication with external devices connected
over the Ethernet, use the ETXD (User communication transmit over Ethernet) and ERXD (User communication receive over
Ethernet) instructions.

TXD (Transmit)

When input is on, data assigned by S1 is converted into a specified format and
|_ TXD S1 D1 D2 transmitted from port 2 through port 3 to a remote terminal with an RS232C/RS485
X Kokokkk kokkkk kokk kK port
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
— TXD2 TXD2-TXD3 TXD2-TXD3 —

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Transmit data - - — — — — X X _
D1 (Destination 1) Transmit completion output - X &4 - - = - — _
D2 (Destination 2) Transmit status register - - - — — — X — —

For valid device address ranges, see "Device Addresses" on page 3-1.

A Internal relays MO through M1277 can be designated as D1. Special internal relays cannot be designated as D1.
Transmit data designated by device S1 can be a maximum of 200 bytes.

When transmission is complete, an output or internal relay, designated by device D1, is turned on.

Destination 2 occupies two consecutive data registers starting with the device designated by D2. The transmit status data register, D0-D1998, stores
the status of transmission and error code. The next data register stores the byte count of transmitted data. The same data registers cannot be used
as transmit status registers for TXD2 through TXD3 instructions and receive status registers for RXD2 through RXD3 instructions.

The TXD instructions cannot be used in an interrupt program. If used, a user program execution error will result, turning on special internal relay
M8004 and the ERR LED on the SmartAXIS. For details about the user program execution errors, see "User Program Execution Errors" on page 4-13.

Precautions for Programming TXD Instruction

e The SmartAXIS has five formatting areas each for executing TXD2 through TXD3 instructions, so five instructions each of TXD2 through TXD3 can be
processed at the same time. If inputs to more than five of the same TXD instructions are turned on at the same time, an error code is set to the transmit
status data register, designated by device D2, in the excessive TXD instructions that cannot be executed.

o If the input for a TXD instruction turns on on while another TXD instruction is executed, the subsequent TXD instruction is executed 2 scan times after the
preceding TXD instruction is completed.

« Since TXD instructions are executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.
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25: USER COMMUNICATION INSTRUCTIONS

User Communication Transmit Instruction Dialog Box in WindLDR

TXD (Transmit)

Type 51 D1 D2
& D

Tag Name: |

CIRXD Device Address: | | | |
“)ETXD

Comment:
“)ERXD

Port No:

[ mset || pelete ][ Edt

oK | | Cancel

Selections and Devices in Transmit Instruction Dialog Box

TXD Transmit instruction
Type —— "
RXD Receive instruction
Port Port 2 - Port 3 Transmit user communication from port 2 (TXD2) through port 3 (TXD3)
Enter the data to transmit in this area.
S1 Source 1 . . .
Transmit data can be constant values (character or hexadecimal), data registers, or BCC.
D1 Destination 1 Transmit completion output can be an output or internal relay.
Transmit status register can be data register D0-D1998.
D2 Destination 2 r ! usT _gl ' register _
The next data register stores the byte count of transmitted data.

Transmit Data

Transmit data is designated by source device S1 using constant values or data registers. BCC code can also be calculated
automatically and appended to the transmit data. One TXD instruction can transmit a maximum of 200 bytes of data.

S1 (Source 1)

TraD';i?'t Device Conversion Type Tran(an;;telsb)lglts Repeat BCC Calculation S::aa::l:stil;:n
Constant 00h-7Fh (FFh) No conversion 1 — — —
A: Binary to ASCII 1-4
::;?ster D0-D1999 B: BCD to ASCII 1-5 1-99 — —
—: No conversion 1-2
X: XOR
. A: ADD
BCC - f_' z':acg“t; r’:;in 1-2 - C: Add-2comp 1-15
' M: Modbus ASCIT
M: Modbus RTU

Note: Total byte count of the transmit data is shown in S1 of TXD instruction on the ladder diagram of WindLDR.

Designating Constant as S1
When a constant value is designated as source device S1, one-byte data is transmitted without conversion. The valid transmit data
value depends on the data bits selected in the Communication Parameters dialog box. These data bits are set in Configuration >
Comm. Ports, followed by selecting User Protocol in Port 2 through Port 3 list box and clicking the Configure button. When 7
data bits are selected as default, 00h through 7Fh is transmitted. When 8 data bits are selected, 00h through FFh is transmitted.
Constant values are entered in character or hexadecimal notation into the source data.

Constant (Character)
Any character available on the computer keyboard can be entered. One character is counted as one byte.

Constant (Hexadecimal)
Use this option to enter the hexadecimal code of any ASCII character. ASCII control codes NUL (00h) through US (1Fh) can also be entered using
this option.

25-2 SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382

IDEC



25: USER COMMUNICATION INSTRUCTIONS

Example:

The following example shows two methods to enter 3-byte ASCII data “1” (31h), “2" (32h), 3" (33h).

(1) Constant (Character)

( Data Type Selection &J ]
T
_) Constant (Hexadecimal) Cancel
_)Variable (DR)
“)BCC
(2) Constant (Hexadecimal)
( Data Type Selection &J ]
Type: N
_) Constant (Character) ILI

_)Variable (DR)
“)BCC

Designating Data Register as S1

Constant (Character)

Character

123

S |
|
oK | | Cancel |

Constant (Hexadecimal)

Hexadecimal

313233

S |
|
oK | | Cancel |

When a data register is designated as source device S1, conversion type and transmit digits must also be assigned. The data
stored in the designated data register is converted and the assigned quantity of digits of the resultant data is transmitted. The
conversion types that are available are: Binary to ASCII, BCD to ASCII, and no conversion.

When repeat is designated, data of data registers as many as the repeat cycles are transmitted, starting with the designated data

register. Repeat cycles can be up to 99.

Conversion Type

The transmit data is converted according to the designated conversion type as described below:

Example: D10 stores 000Ch (12)

(1) Binary to ASCII conversion

ASCII data
w0 w0 v | °C”

D10 || 000Ch

(2) BCD to ASCII conversion

Binary to ASCII conversion

™ 30h) | (30n) | (30h) | (43h)

> 00012

When transmitting 4 digits

D10 || 000Ch

(3) No conversion

Decimal value

ASCII data

= BCD to ASCII conversion

ASCII data
NUL FF

D10 || 000Ch

IDEC

No conversion

(00h) | (0Ch)

) GEEEE—

When transmitting 2 digits

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382

0" | 0" | “o” | “1# | *2”
(30h) | (30h) | (30h) | (31h) | (32h)

When transmitting 5 digits
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25: USER COMMUNICATION INSTRUCTIONS

Transmit Digits (Bytes)
After conversion, the transmit data is taken out in specified digits. Possible digits depend on the selected conversion type.
Example: D10 stores 010Ch (268)

(1) Binary to ASCII conversion, Transmit digits = 2

ASCII data

“o”

D10 (| 010Ch

Binary to ASCII conversion ~1(30n)

wyn “o” e

Transmitted data

(31h) | (30h) [ (43h)

(2) BCD to ASCII conversion, Transmit digits = 3

2
Decimal 00268 BCD to ASCII

value conversion

(3) No conversion, Transmit digits = 1

ASCII data

o | o | =
(30h) | (30n) | (32h)

v ng”

g
(30h)

wer
(43h)

Lowest 2 digits

Transmitted data

non

(36h) | (38h)

D10 || 010Ch

Repeat Cycles

ASCII data
SoH | FF FF
No conversion (01h) | (OCh) (0Ch)

Transmitted data

Lowest 1 digit

(32h)

o
(36h)

o
(38h)

When a data register is assigned to repeat, as many consecutive data registers, as the repeat cycles, are used to transmit data in
the same conversion type and transmit digits.

Example:

D10
D11

Data register No.: D10

Transmit digits: 2

Conversion type:

BCD to ASCII

Data from data registers starting with D10 is converted in BCD to ASCII and is transmitted according to the designated repeat

cycles.

(1) Repeat cycles = 2

Repeat 1

ASCII data

wyw nor

(31h) | (32n)

5 | 4
(33h) | (34h)

A

D10 || 000Ch
D11 || 0022h

Repeat 2

> 00012
> 00034

A

(2) Repeat cycles = 3

Repeat 1

Decimal value =

BCD to ASCII conversion

ASCII data

wyn nor

(31h) | (32h)

wgw | wgn
(33h) | (34h)

g
(35h)

g
(36h)

A

D10 || 000Ch

Repeat 2

> 00012

A

D11 || 0022h

D12 || 0038h

Repeat 3

>|| 00034

>| 00056

e

25-4
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BCD to ASCII conversion
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BCC (Block Check Character)
Block check characters can be appended to the transmit data. The start position for the BCC calculation can be selected from the
first byte through the 15th byte. The BCC can be 1 or 2 digits.

1st 2nd 3rd 4th  5th  6th 15th 16th 17th 18th 19th

stx | *a” [ 8" [ ¢ [ 0 | "¢~ “0" | cr LF | Bcc | Bcc
BCC calculation start position can be selected from this range. BCC

(2 digits)

BCC calculation range when starting with the 1st byte of the data.

BCC Calculation Start Position
The start position for the BCC calculation can be specified from the first byte through the 15th byte. The BCC is calculated for the
range starting at the designated position up to the byte immediately before the BCC of the transmit data.

Example: Transmit data consists of 17 bytes plus 2 BCC digits.

(1) Calculation start position = 1

1st 2nd 3rd 4th 5th 6th 15th 16th 17th 18th 19th

stx | A" | 8" | °c” | D" | “E” “0" | R LF | Bcc | Bcc
BCC calculation range BCC

(2 digits)

(2) Calculation start position = 2

1st 2nd 3rd 4th 5th  6th 15th 16th 17th 18th 19th

stx | A" | 8" | °c” | D" | “E” “0" | R LF | Bcc | Bcc
BCC calculation range BCC

(2 digits)

BCC Calculation Formula
BCC calculation formula can be selected from XOR (exclusive OR), ADD (addition), ADD-2comp, Modbus ASCII, or Modbus RTU.

Example: Conversion results of transmit data consist of 41h, 42h, 43h, and 44h.

ASCII data
> 18" 1 ¢ | D"
(41h) | (42h) | (43h) | (44h)

(1) BCC calculation formula = XOR
Calculation result = 41h @ 42h @ 43h @ 44h = 04h

(2) BCC calculation formula = ADD
Calculation result = 41h + 42h + 43h + 44h = 10Ah — 0Ah (Only the last 1 or 2 digits are used as BCC.)

(3) BCC calculation formula = ADD-2comp
Calculation result = FEh, F6h (2 digits without conversion)

(4) BCC calculation formula = Modbus ASCII
Calculation result = 88 (ASCII)

(5) BCC calculation formula = Modbus RTU
Calculation result = 85h OFh (binary)
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Conversion Type
The BCC calculation result is converted or not according to the designated conversion type as described below:

Example: BCC calculation result is 0041h.

(1) Binary to ASCII conversion

ASCII data
A Note: On WindLDR, Modbus ASCII is defaulted to
: 41h ) L
D0010 @ Binary to ASCII conversion (34h) | (31h) binary to ASCII conversion.
N~——o
2 digits

(2) No conversion

ASCII data

. NUL | “A” Note: On WindLDR, Modbus RTU is defaulted to no
Doo10: || 0041h No conversion " ooh) | (41h) conversion.
| S —
2 digits
BCC Digits (Bytes)
The quantity of digits (bytes) of the BCC code can be selected from 1 or 2.
Example:
ASCII data
2 | 1 | 1"
(1) BCC digits = 2
(34h) ] (31h) (34 | Gt Note: On WindLDR, Modbus ASCII and Modbus RTU
are defaulted to 2 digits.
o 3 | 1 1" N

(2) BCC digits = 1 Gam | G1n) > (31h) Lower digit

Transmit Completion Output

Designate an output, QO through Q21, or an internal relay, MO through M1277, as a device for the transmit completion output.
Special internal relays cannot be used.

When the start input for a TXD instruction is turned on, preparation for transmission is initiated, followed by data transmission.
When a sequence of all transmission operations is complete, the designated output or internal relay is turned on.

Transmit Status

Designate a data register, D0-D1998, as a device to store the transmit status information including a transmission status code and
a user communication error code.

Transmit Status Code

Transmit ipti
Status Code Status Description
. . From turning on the start input for a TXD instruction, until the transmit data is
16 Preparing transmission . . R
stored in the internal transmit buffer
From enabling data transmission by an END processing, until all data transmission
32 Transmitting data . g 4 P 9
is completed
From completing all data transmission, until the END processing is completed for
48 Data transmission complete . P g P g P
the TXD instruction
64 Transmit instruction complete All transmission operation is completed and the next transmission is made possible

If the transmit status code is other than shown above, a transmit instruction error is suspected. See Chapter 10 "User
Communication Instructions" - "User Communication Error" in the SmartAXIS Pro/Lite User's Manual.
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25: USER COMMUNICATION INSTRUCTIONS

Transmit Data Byte Count

The data register next to the device designated for transmit status stores the byte count of data transmitted by the TXD
instruction. When BCC is included in the transmit data, the byte count of the BCC is also included in the transmit data byte count.

Example: Data register D100 is designated as a device for transmit status.

D100 [«— Transmit status

D101 [—————— Transmit data byte count

RXD (Receive)

When input is on, data from an RS232C/RS485 remote terminal received by port 2
|_ RXD 51 D1 D2 through port 3 is converted and stored in data registers according to the receive
* kokkkk kkkkok *Kokokokk .
format assigned by S1.
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
- RXD2 RXD2-RXD3 RXD2-RXD3 —

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Receive format - — — — — — X X —
D1 (Destination 1) Receive completion output - X 4 - - = = — _
D2 (Destination 2) Receive status - - — — — — X — —

For valid device address ranges, see "Device Addresses" on page 3-1.

A Internal relays MO through M1277 can be designated as D1. Special internal relays cannot be designated as D1.
Receive format designated by device S1 can be a maximum of 200 bytes.

When data receive is complete, an output or internal relay, designated by device D1, is turned on.

Destination 2 occupies two consecutive data registers starting with the device designated by D2. The receive status data register, D0-D1998, stores
the status of data receive and error code. The next data register stores the byte count of received data. The same data registers can not be used as
transmit status registers for TXD2 through TXD3 instructions and receive status registers for RXD2 through RXD3 instructions.

The RXD instructions cannot be used in an interrupt program. If used, a user program execution error will result, turning on special internal relay
M8004 and the ERR LED on the SmartAXIS. For details about the user program execution errors, see "User Program Execution Errors" on page 4-13.

Precautions for Programming the RXD Instruction

e The SmartAXIS can execute a maximum of five instructions each of RXD2 through RXD3 that have a start delimiter at the same time. If a start
delimiter is not programmed in RXD2 through RXD3 instructions, the SmartAXIS can execute only one instruction each of RXD2 through RXD3 at
a time. If the start input for a RXD2 through RXD3 instruction is turned on while another RXD2 through RXD3 instruction, without a start delimiter
is executed, a user communication error occurs.

« Since RXD instructions are executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

o Once the input to the RXD instruction is turned on, the RXD is activated and ready for receiving incoming communication even after the input is
turned off. When the RXD completes data receiving, the RXD is deactivated if the input to the RXD is off. Or, if the input is on, the RXD is made
ready for receiving another communication. Special internal relays are available to deactivate all RXD instructions waiting for incoming
communication. For user communication receive instruction cancel flags, see "User Communication Receive Instruction Cancel Flag" on page 25-
20.
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25: USER COMMUNICATION INSTRUCTIONS

User Communication Receive Instruction Dialog Box in WindLDR

RXD (Receive)

Type
XD
®)RXD
D ETXD
“)ERXD

Port No:

51 D1
Tag Name: |

Device Address: | | | |

Comment:

[ mset || pelete ][ Edt

oK | | Cancel

Selections and Devices in Receive Instruction Dialog Box

TXD Transmit instruction
Type — -
RXD Receive instruction
Port Port 2 - Port 3 Receive user communication to port 2 (RXD2) through port 3 (RXD3)
Enter the receive format in this area.
S1 Source 1 The receive format can include a start delimiter, data register to store incoming data, constants, end delimiter,
BCC, and skip.
D1 Destination 1 Receive completion output can be an output or internal relay.
Receive status register can be data register D0-D1998.
D2 Destination 2 W usT g,' ' register .
The next data register stores the byte count of received data.

Receive Format

Receive format, designated by source device S1, specifies data registers to store received data, data digits for storing data, data
conversion type, and repeat cycles. A start delimiter and an end delimiter can be included in the receive format to discriminate
valid incoming communication. When some characters in the received data are not needed, “skip” can be used to ignore a
specified number of characters. BCC code can also be appended to the receive format to verify the received data. One RXD
instruction can receive 200 bytes of data at the maximum.

S1 (Source 1)

Receive Receive Conversion BCC Calculation Ski
Format Device Digits Type Repeat Calculation Start B yt:s Delimiter
(Bytes) yp Position
1-4 A:ASCII to Binary
Data Hex
. D0-D1999 1-5 B:ASCII to BCD 1-99 — — —
Register - ASCII
1-2 —:No conversion
Start 00h-FFh — No conversion — — — —
Delimiter 1 to 5 bytes
End. . 00h-FFh — No conversion — — — —
Delimiter
Constant
for 00h-FFh — No conversion — — — —
Verification
X:XOR
A:ADD
A:Bi to ASCII
BCC - 1-2 —-N:aczw(;rsion - C:Add-2comp 1-15 -
' M:Modbus ASCII
M:Modbus RTU
Skip — — — — — — 1-99

Note: Total byte count of the receive format is shown in S1 of RXD instruction on the ladder diagram of WindLDR.
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25: USER COMMUNICATION INSTRUCTIONS

Designating Data Register as S1
When a data register is designated as source device S1, receive digits and conversion type must also be assigned. The received
data is divided into blocks of specified receive digits, converted in a specified conversion type, and stored to the designated data
registers. Conversion types are available in ASCII to Binary, ASCII to BCD, and no conversion.
When repeat is designated, received data is divided, converted, and stored into as many data registers as the repeat cycles,
starting with the designated data register. There can be up to 99 repeat cycles.
When a data register is designated as source device S1, a delimiter can be included in the data register designation to end
receiving communication.

Data Type Selection [ﬂE-J Variable (Data Register) [iz-,l
Type: DRNo Conversion Type:
_) Constant (Character) Lt @) ASCITto Binary

| Constant (Hexadecimal) Cancel _JASCII to BCD

_JNo conversion

= [ Delimiter
_) Skip
. REp ®/HEX  (D)ASCI
FF Delimiter
| 0K | | Cancel |

Receive Digits
The received data is divided into blocks of specified receive digits before conversion as described below:

Example: Received data of 6 bytes are divided in different receive digits. (Repeat is also designated.)

(1) Receive digits = 2 (2) Receive digits = 3
wir | wor | w3r | var | w57 | ver wir | vor | w37 | var | v57 | ve”
(31h) | (32h) | (33n) | (34h) | (35h) | (36h) (31h) | (32h) | (33n) | (34h) | (35h) | (36h)
2 digits 2 digits 2 digits 3 digits 3 digits
1st block 2nd block 3rd block 1st block 2nd block

Conversion Type
The data block of the specified receive digits is then converted according to the designated conversion type as described below:

Example: Received data has been divided into a 2-digit block.

(1) ASCII to Binary conversion

1 ] o :l
> 0012h
(31h) | (32h) ASCII to Binary conversion :|

(2) ASCII to BCD conversion

P Y — :I
> 00012 > 000Ch
(31h) | (32h) ASCII to BCD conversion == Hexadecimal value :|

(3) No conversion

\\1" \\211 :l
132h
(31h) | (32h) No conversion E
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25: USER COMMUNICATION INSTRUCTIONS

Repeat Cycles
When a data register is assigned to repeat, the received data is divided and converted in the same way as specified, and the converted data is
stored to as many consecutive data registers as repeat cycles.

Example: Received data of 6 bytes is divided into 2-digit blocks, converted in ASCII to Binary, and stored to data registers starting
at D20.

(1) Repeat cycles = 2

NP Y2 REvvS v
(31h) [ 32h) | (33h) | (34h)

2 digits 2 digits
1st block 2nd block

ASCII to Binary conversion D20

> D21

\

Repeat 1

Repeat 2

(2) Repeat cycles = 3

wyr [ vgr [ owge [ owge | ovge | ovgr
(31h) [ (32h) | (33h) | (34h) | (35h) | (36h)

2 digits 2 digits 2 digits
1st block 2nd block 3rd block

ASCII to Binary conversion
1 D20 [ 0012h

D21

Repeat 1

Repeat 2

> D22

Repeat 3

Delimiter
A delimiter for the data register in the receive format can be assigned. Using a delimiter, incoming data of variable length can be
received and stored to data registers.

Delimiter How the incoming data is stored to data registers

The incoming data is stored to data registers until all the data specified with receive digits, conversion type, and repeat
is processed or the specified delimiter is received.

The incoming data is stored to data registers until all the data specified with receive digits, conversion type, and repeat
is processed.

Designated

No delimiter

Note: Delimiters for data registers can be used in the receive format of RXD instructions only.

Designating Constant as Start Delimiter
A start delimiter can be programmed at the first byte in the receive format of a RXD instruction; the SmartAXIS will recognize the
beginning of valid communication, although a RXD instruction without a start delimiter can also be executed.
When a constant value is designated at the first byte of source device S1, the one-byte data serves as a start delimiter to start the
processing of the received data.
A maximum of five instructions each of RXD2 through RXD3 with different start delimiters can be executed at the same time.
When the first byte of the incoming data matches the start delimiter of a RXD instruction, the received data is processed and
stored according to the receive format specified in the RXD instruction. If the first byte of the incoming data does not match the
start delimiter of any RXD instruction that is executed, the SmartAXIS discards the incoming data and waits for the next
communication.
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25: USER COMMUNICATION INSTRUCTIONS

When a RXD instruction without a start delimiter is executed, any incoming data is processed continuously according to the receive
format. Only one instruction each of RXD2 through RXD3 without a start delimiter can be executed at a time. If start inputs to two
or more RXD instructions without a start delimiter are turned on simultaneously, the one at the smallest address is executed and
the corresponding completion output is turned on.

Example:

(1) When a RXD instruction without a start delimiter is executed

Incoming Data When D100 is designated as the first data register
“0" w 1" w 2" “3" -
> D100
(30h) | (31h) | (32h) | (33h)
N— - D101
1st

character

D100+n

The incoming data is divided, converted, and stored to data registers according to the receive format.

(2) When RXD instructions with start delimiters STX (02h) and ENQ (05h) are executed

Incoming Data

= T
(02h) [ 31hy | (32h) | (33h)

o | w | e | o
(05h) [ (a1h) | (42h) | (43h)

D100
RXD Instruction 1

When D100 is designated as the first data register

D100+n
Compare

D200
RXD Instruction 2

ENQ (05h) D201

When D200 is designated as the first data register

D200+n

The incoming data is divided, converted, and stored to data registers according to the receive format.
Start delimiters are not stored to data registers.

Multi-byte Start Delimiter
A start delimiter can be programmed at the first bytes in the receive format of a RXD instruction; the SmartAXIS will recognize the
beginning of valid communication, although a RXD instruction without a start delimiter can also be executed. A maximum of 5
consecutive constants that are either character or hexadecimal from the first byte of the receive format are considered a multi-byte
start delimiter.
If a RXD instruction with a start delimiter is executed and another RXD instruction with the same start delimiter is executed, user
communication error code 5 is stored in the data register designated as the receive status of the second RXD instruction. When the
error occurs, the second RXD instruction is canceled, and the first RXD instruction executed is kept.

If a multi-byte start delimiter is assigned, and the incoming data does not match the entire multi-byte start delimiter, the
SmartAXIS discards the incoming data and waits for the next communication.

When the first one byte is received, a timer is started to monitor the interval between incoming data even when a multi-byte start
delimiter is assigned. If data is not received in the period specified for the receive timeout value after receiving one byte of data, a
receive timeout error occurs, and user communication error code 11 is stored in the status data register.

IDEC SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382 25-11



25: USER COMMUNICATION INSTRUCTIONS

Examples: Multi-byte Start Delimiter

Multi-byte start delimiter is determined in the structure of the Receive Format. The following examples show how multi-byte start
delimiter is determined.

« Constants are followed by data register, skip, or BCC

Const| DR
etc.

Start : Data register, skip, or BCC

Delimiter

Receive Format

Const|Const|Const|] DR

Receive Format
etc.

Start Delimiter Data register, skip, or BCC

Note: Constants following data register, skip, or BCC are not considered start delimiter even if these are in the first five bytes of the receive format.

« More than 5 constants are specified from the first byte

. Const| Const| Const|Const | Const | Const
Receive Format

Start Delimiter

Note: Constants that are neither start delimiters or end delimiters are considered constants for verification. See "Constant for Verification" on page
25-15.

Example: Start Delimiter Duplication Error

When input I0 is turned on, the first RXD instruction is executed and status code 32 is stored in the receive status D200, indicating
the RXD instruction is waiting for the incoming data. When input I1 is turned on, another RXD instruction is executed, but since
two RXD instructions have the same start delimiter, the second RXD instruction is not executed, and user communication error
code 5 is stored in the receive status D300.

Communication port: Port 2
F sotu | RXD S1 D1 D2
10 2 16 M20 D200 Receive completion output: M20
Receive status register: D200
. Const|] DR |Const .
R data byt t: D201
Receive Format S1 (©5h)| D210 (05h) eceive data byte coun
Ne——
Start D200 32
Delimiter m20 [ OFF
Communication port: Port 2
[ sotu |— RXD S1 D1 D2
I 2 16 M30 D300 Receive completion output: M30
Receive status register: D300
. Const|] DR |Const . .
Receive Format S1 ©5h)| p310 | (0AR) Receive data byte count: D301
Ne—
Start D300 5
Delimiter m30 I oFF
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Note: If you execute two or more RXD instructions with multi-byte start delimiters simultaneously, the start delimiters of those RXD instructions
must be unique from the others. When the length of the multi-byte start delimiters of the RXD instructions is different, the length of the shortest
one is applied to check the duplicated start delimiters. The start delimiter of any of two RXD instructions in the following RXD instructions are
considered the same.

|— RXD S1 D1 D2
’_1 2 16 M20 D400 “

Const| DR
(01h)
N— 7

Start
Delimiter

|— RXD S1 D1 D2
2 16 M21 D402

Const|Const| Skip
(01h)|(02h)

N————
Start Delimiter

— RXD S1 D1 D2
’_{ 2 16 M22 D404 1

Const|Const| Const|Const|Const| DR
(01h) | (02h)[(03h) | (04h) ] (05h)

Receive Format S1

Receive Format S1

Receive Format S1

Start Delimiter

Example: Using Multi-byte Start Delimiter

The following example shows the advantages of using a multi-byte start delimiter rather than a single-byte start delimiter. A RXD
instruction processes incoming data from the master station. The incoming data is sent to multiple slave stations 0 through 9, and
the local slave station number is 1. Therefore, incoming data from the master station must be received only when the incoming
data is sent for the slave station 1.

« Incoming data

Incoming data consists of start delimiter STX, a slave station number which can be 0 through 9, data 0000 through 9999, and end
delimiter CR.

STX CR
(02n) | 3xh) | 3xhy | (3xh) [ (3xh) | Bxh) | (23h)

\— Last character
Slave Station Number: 0 through 9

1st Data: 0000 through 9999
character

« Single-byte start delimiter

Only the first byte can be the start delimiter. The second byte of the incoming data, which is the slave station number, has to be
stored to data register DO, and extra ladder programming is needed to see whether the slave station number of the incoming
communication is 1 or not. Only when the slave station number is 1, received data stored in D1 is valid for the local PLC.

STX CR

(02h) | (3xh) | (3xh) | (3xh) | (3xh) | (3xh) | (13h)

Start Stored to D1 End
Delimiter Delimiter

Stored to DO
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o Multi-byte start delimiter

First two bytes can be configured as a multi-byte start delimiter. The incoming data is processed according to the receive format
only when the first two bytes of the incoming data match the start delimiter. Therefore, only the incoming data sent to slave
station 1 is processed. No extra ladder programming is needed to check the slave station humber.

sTX | "1 CR
(02n) | (31hy | (3xhy | (3xh) [ (3xh) | (Bxh) | (13h)

Start Stored to D1 End
Delimiter Delimiter

Designating Constant as End Delimiter
An end delimiter can be programmed at the end of the receive format of a RXD instruction; the SmartAXIS will recognize the end
of valid communication, although RXD instructions without an end delimiter can also be executed.

When a constant value is designated at the end of source device S1, the one-byte data serves as an end delimiter to end the
processing of the received data. End delimiters can be 00h through FFh. Constant values are entered in character or hexadecimal
notation into the source data. When using the same RXD instruction repeatedly in a user program, assign different end delimiters
for each RXD instruction.

If a character in incoming data matches the end delimiter, the RXD instruction ends receiving data at this point and starts
subsequent receive processing as specified. Even if a character matches the end delimiter at a position earlier than expected, the
RXD instruction ends receiving data there.

If a BCC code is included in the receive format of a RXD instruction, an end delimiter can be positioned immediately before or after
the BCC code. If a data register or skip is designated between the BCC and end delimiter, correct receiving is not ensured.

When a RXD instruction without an end delimiter is executed, data receiving ends when the specified bytes of data in the receive
format, such as data registers and skips, have been received. In addition, data receiving also ends when the interval between
incoming data characters exceeds the receive timeout value specified in the Communication Parameters dialog box whether the
RXD has an end delimiter or not. The character interval timer is started when the first character of incoming communication is
received and restarted each time the next character is received. When a character is not received within a predetermined period of
time, timeout occurs and the RXD ends data receive operation.

Example:

(1) When a RXD instruction without an end delimiter is executed

Incoming data When D100 is designated D100 -
o 1 war 1 vor 1 war as the first data register

(30h) [ (31h) | (32h) | (33h)

Total of received characters
D100+n

The incoming data is divided, converted, and stored to data registers according to the receive format.
Receive operation is completed when the total characters programmed in RXD are received.

I""‘

(2) When a RXD instruction with end delimiter ETX (03h) and without BCC is executed

Incoming data When D100 is designated D100

as the first data register
wgr | wor [ owge ETX D101

(31h) | (32h) | (33h) (03h) :
End delimiter J :

End of receiving data D100+n

The incoming data is divided, converted, and stored to data registers according to the receive format.
The end delimiter is not stored to a data register.
Any data arriving after the end delimiter is discarded.
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25: USER COMMUNICATION INSTRUCTIONS

(3) When a RXD instruction with end delimiter ETX (03h) and one-byte BCC is executed

Incoming data When D100 is designated D100

as the first data register
12" ETX | BCC D101

31h) | (32h) (03h) | code >

End delimiter _f

End of receiving data

D100+n

The incoming data is divided, converted, and stored to data registers according to the receive format.
The end delimiter and BCC code are not stored to data registers.
After receiving the end delimiter, the SmartAXIS receives only the one-byte BCC code.

Constant for Verification
Constants excluding start and end delimiters can be configured in the receive format to verify the incoming data with the
constants, which are either characters or hexadecimal values. As many constants can be configured for the verification as required.
The verification result is stored in the receive status of the RXD instruction.

Example: Programming Constant for Verification

The following example shows the advantage of using constant for verification. The incoming data contains a constant value “1” in
the middle, and that constant value needs to be verified to see whether the incoming data is valid.

« Using Data Register

The incoming data including the constant value needs to be stored in data registers. When the RXD instruction completes receiving
the incoming data, the receive status contains 64, meaning the RXD instruction has completed without errors, even if the constant
value is not an expected value. Extra ladder programming is needed to see whether the constant value in the incoming data is
correct or not.

STX A CR
(02h) [ (3xh) [ (3xh) | (31h) | (3xh) | (3xh) | (13h)

Start Stored to D1 through D5 End
Delimiter Delimiter

« Using Constant for Verification

A constant to verify the constant value in the incoming data is designated in the receive format. If the constant value is not an
expected value when the RXD instruction completes receiving the incoming data, the receive status contains 74, meaning the RXD
instruction has completed but user communication error code 5 occurred. No extra ladder programming is needed to see whether
the constant value in the received data is correct or not.

STX A CR
(02h) [ (3xh) [ (3xh) | (31h) | (3xh) | (3xh) | (13h)

Start Constant End
Delimiter Delimiter
Stored to D3 and D4

Stored to D1 and D2

Note: When configuring constants, which are either characters or hexadecimal values, in the receive format, and the incoming data does not match
the constants in the receive format, then a user communication error code is stored in the receive status. The error code contained in the receive
status depends on whether the constants are used as a start delimiter or as constants for verification. If used as a start delimiter, user
communication error code 7 is stored in the receive status, and the RXD instruction keeps waiting for valid incoming data. On the other hand, if used
as constants for verification, the receive status contains 74, and the RXD instruction finishes the execution. To repeat receiving incoming
communication, turn on the input for the RXD instruction.
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o Start delimiter of incoming data does not match the receive format

Const
(02h) | (xxh) | (FFh) | (xxh) | (ODh)

Const] DR [Const| DR |Const| Receive status: 7
(05h) (FFh) (0Dh)| Receive completion output: 0
Ne——

Start
Delimiter

Incoming Data

RXD instruction keeps waiting for valid incoming data,
and completes data receiving after receiving valid data
including a correct start delimiter.

Receive Format

« Constant for verification of incoming data does not match the receive format

Incoming Data s | (xxh) | (oFh) | cexh) [ coDh)

Receive status stores 74 (= 64 + 10)

. Const| DR ]JConst] DR |Const| Receive status: 74
Receive Format (05h) (FFh) (0Dh) | Receive completion output: 1 RXD instruction completes data receiving. To repeat
receiving incoming communication, turn on the input for
the RXD instruction.
Constant for
Verification

Note: Constants configured in the beginning of receive formats have different functions as shown below:

« More than five constants are configured in the beginning of the receive format

Byte st 2nd 3rd 4th 5th  6th 200th
. Const | Const | Const | Const | Const | Const Const
Receive Format
Start Delimiter Constant for Verification
Up to 5th byte 6th byte and after

o Other than constants (data register, skip, or BCC) are included in the first five bytes of the receive format

Byte st 2nd 3rd 4th 5th  6th 200th

Const| DR |Const|Const | Const
etc.

TN

Start Delimiter Data register, Constant for Verification
Consecutive first 5 bytes only skip, or BCC Not consecutive in the first 5 bytes

Receive Format

Skip
When “skip” is designated in the receive format, a specified quantity of digits in the incoming data are skipped and not stored to
data registers. A maximum of 99 digits (bytes) of characters can be skipped continuously.

Example: When a RXD instruction with skip for 2 digits starting at the third byte is executed

Incoming Data

wgr | owor [ wgr [oge [ oogr [ owgr | v | owge
(31h) [ (32h) | (33h) | (34h) | (35h) | (36h) | (37h) | (38h)

D102

Skipped
PP D103

D104

D105

When D100 is designated
as the first data register D100

D101
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BCC (Block Check Character)
The SmartAXIS has an automatic BCC calculation function to detect a communication error in incoming data. If a BCC code is
designated in the receive format of a RXD instruction, the SmartAXIS calculates a BCC value for a specified starting position
through the position immediately preceding the BBC. It then compares the calculation result with the BCC code in the received
incoming data. The start position for the BCC calculation can be specified from the first byte through the 15th byte. The BCC can
be 1 or 2 digits.

When an end delimiter is not used in the RXD instruction, the BCC code must be positioned at the end of the receive format
designated in Source 1 device. When an end delimiter is used, the BCC code must be immediately before or after the end delimiter.
The SmartAXIS reads a specified number of BCC digits in the incoming data according to the receive format to calculate and
compare the received BCC code with the BCC calculation results.

BCC Calculation Start Position
The start position for the BCC calculation can be specified from the first byte through the 15th byte. The BCC is calculated for the
range starting at the designated position up to the byte immediately before the BCC of the receive data.

Example: Received data consists of 17 bytes plus 2 BCC digits.

(1) Calculation start position = 1

1st 2nd 3rd 4th 5th 6th 15th 16th 17th 18th 19th

stx | A | 8" | *c” | 0" | "~ “0" | R LF | Bcc | Bcc
BCC calculation range BCC

(2 digits)

(2) Calculation start position = 2

1st 2nd 3rd 4th 5th  6th 15th 16th 17th 18th 19th

stx | A" | 8" | °c” | D" | “E” “0" | R LF | Bcc | Bcc
BCC calculation range BCC

(2 digits)

BCC Calculation Formula
BCC calculation formula can be selected from XOR (exclusive OR), ADD (addition), ADD-2comp, Modbus ASCII, or Modbus RTU.

Example: Incoming data consists of 41h, 42h, 43h, and 44h.

(1) BCC calculation formula = XOR
Calculation result = 41h ® 42h ® 43h @ 44h = 04h

(2) BCC calculation formula = ADD
Calculation result = 41h + 42h + 43h + 44h = 10Ah — 0Ah (Only the last 1 or 2 digits are used as BCC.)

(3) BCC calculation formula = ADD-2comp
Calculation result = FEh, F6h (2 digits without conversion)

(4) BCC calculation formula = Modbus ASCII
Calculation result = 88 (ASCII)

(5) BCC calculation formula = Modbus RTU
Calculation result = 85h OFh (binary)
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Conversion Type
The BCC calculation result can be converted or not according to the assigned conversion type as described below:

Example: BCC calculation result is 0041h.

(1) Binary to ASCII conversion

wgr | v~ Note: . .
. 41h ote: On WindLDR, Modbus ASCII defaults to binary
D010 @ Binary to ASCII conversion (34h) | (31h) to ASCII conversion.
) EEEE—
2 digits

(2) No conversion

NUL | A
D0010: H i
0041h No Comversion o) | a1n) Note (?n WindLDR, Modbus RTU defaults to no
conversion.
2 digits

BCC Digits (Bytes)
The quantity of digits (bytes) of the BCC code can be selected from 1 or 2.

Example:
N 3 | 1 3 | 1
(1) BCC digits = 2 @4n | 31h) @4n | 31h)
Note: On WindLDR, Modbus ASCII and Modbus RTU
w3 | "1 17 default is set to 2 digits.
(2) BCC digits = 1 Gah) | G1h) ™ 1h) Lower digit

Comparing BCC Codes

The SmartAXIS compares the BCC calculation result with the BCC code in the received incoming data to check for any error in the incoming
communication due to external noises or other causes. If a disparity is found in the comparison, an error code is stored in the data register
designated as receive status in the RXD instruction. For user communication error code, see Chapter 10 "User Communication Instructions" - "User
Communication Error" in the SmartAXIS Pro/Lite User's Manual.

Example 1: BCC is calculated for the first byte through the sixth byte using the XOR format, converted in binary to ASCII, and
compared with the BCC code appended to the seventh and eighth bytes of the incoming data.

Incoming Data

wpr [ oon [ w37 [ var | vg7 | v | 0" | “77
(31h) [ (32h) | (33h) | (34h) | (35h) | (36h) | (30h) | (37h)

BCC Calculation Range BCC

Comparison result is true to indicate that data
is received correctly.

BCC Calculation Result
31h @ 32h ® 33h @ 34h @ 35h ® 36h = 07h

Binary to ASCII Conversion

o | 7
(30h) | 37h)
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Example 2: BCC is calculated for the first byte through the sixth byte using the ADD format, converted in binary to ASCII, and
compared with the BCC code appended to the seventh and eighth bytes of the incoming data.

Incoming Data

s v s e s e [ o [
(3th) | (32h) | (33h) | (34h) | (35h) | (36h) | (30h) | 37h) |

BCC Calculation Range BCC

Comparison result is false.
BCC Calculation Result

31h + 32h + 33h + 34h + 35h + 36h = 135h
Binary to ASCII Conversion

Error code 9 is stored in the receive status data
register.

= | 5
(33h) [ 35h)

Receive Completion Output

Designate an output, Q0 through Q21, or internal relay, MO through M1277, as a device for the receive completion output.

When the start input for a RXD instruction is turned on, preparation for receiving data is initiated, followed by data conversion and
storage. When the data receive operation sequence is complete, the designated output or internal relay is turned on.

Conditions for Completion of Receiving Data

After starting to receive data, the RXD instruction can be completed in three ways depending on the designation of end delimiter and delimiter in the
receive format.

End Delimiter Delimiter Conditions for Completion of Receiving Data
When a specified byte count of data (digits x repeat) has been received or when an end delimiter is
With With or Without received. When a BCC exists immediately after the end delimiter, the BCC is received before ending

data receiving.

After the last constant (including delimiter) designated in the RXD instruction has been received, data
receiving is completed when the subsequent byte count of data has been received.

Without Without When a specified byte count of data (digits x repeat) has been received.

Without With

Note: Whenever a receive timeout has occurred, data receiving stops arbitrarily.

Data receiving is complete when one of the above three conditions is met. To abort a RXD instruction, use the special internal relay for user
communication receive instruction cancel flag. See "User Communication Receive Instruction Cancel Flag" on page 25-20.

Example: A RXD instruction does not have an end delimiter and has a delimiter programmed in the receive format for data
registers.

After delimiter FFh has been received, data
receiving is completed when subsequent 3
bytes are received.
N\
DR1 FFh | BCC DP:?Z
4 bytes max. + delimiter 1 byte |1 byte| 2 bytes max.

Receive Format

Delimiter: FFh Delimiter: —
Conversion:  ASCII to Binary Conversion: None
Digits: 4 Digits: 2
Repeat: 1 Repeat: 1
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Receive Status

Designate a data register, D0-D1998, as a device to store the receive status information including a receive status code and a user
communication error code.

Receive Status Code

Receive
Status Code

Status

Description

16

Preparing data receive

From turning on the start input for a RXD instruction to read the receive format, until
the RXD instruction is enabled by an END processing

32

Receiving data

From enabling the RXD instruction by an END processing, until incoming data is
received

48

Data receive complete

From receiving incoming data, until the received data is converted and stored in data
registers according to the receive format

64

Receive instruction complete

All data receive operation is completed and the next data receive is made possible

128

User communication receive
instruction cancel flag active

RXD instructions are cancelled by special internal relay for user communication
receive instruction cancel flag, such as M8022 or M8023

If the receive status code is other than shown above, a receive instruction error is suspected. See Chapter 10 "User
Communication Instructions" - "User Communication Error" in the SmartAXIS Pro/Lite User's Manual.

Receive Data Byte Count

The data register next to the device designated for receive status stores the byte count of data received by the RXD instruction.
When a start delimiter, end delimiter, and BCC are included in the received data, the byte counts for these codes are also included
in the receive data byte count.

Example: Data register D200 is designated as a device for receive status.

D200
D201

[<«—  Receive status

———— Receive data byte count

User Communication Receive Instruction Cancel Flag

Special internal relays for user communication receive instruction cancel flag are used to cancel all RXD instructions for each port.
While the SmartAXIS has completed receive format and is ready for receiving incoming data, turning on the user communication
receive instruction cancel flag cancels all RXD instructions for each port. This function is useful to cancel receive instructions only,
without stopping the SmartAXIS.

To make the cancelled RXD instructions active, turn off the flag and turn on the input to the RXD instruction again.

Device Address Description CPU Stopped Power OFF R/W
M8022 User Communication Receive Instruction Cancel Flag (Port 2) Cleared Cleared W
M8023 User Communication Receive Instruction Cancel Flag (Port 3) Cleared Cleared W

"R/W" is the abbreviation for read/write. When R/W, it can be read and written. When R, it can only be read. When W, it can only

be written.

25-20
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ETXD (User Communication Transmit over Ethernet)

The ETXD instruction converts transmission data to the specified data type and sends it
j— ETX0 S1 D1 D2 to the external device connected over Ethernet.
* kkokskk kkskkok kkokskok
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
- X X X —

When the input is on, the transmission data designated by S1 is transmitted to the device connected with the specified connection.

When transmission is complete, the device designated by D1 is turned on. Transmit status (the transmission status and error code) is stored to the
device designated by D2.

The byte count of transmitted data is stored to D2+1.

Apart from the connection settings, the settings of ETXD and TXD instructions are the same. For details on TXD instruction, see "TXD (Transmit)" on
page 25-1.

The ETXD instruction cannot be used in an interrupt program.

If used, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on the SmartAXIS. For details about the
user program execution errors, see "User Program Execution Errors" on page 4-13.

Note: For details on the user communication client and user communication server specifications and for details on user communication over
Ethernet, see Chapter 10 "User Communication" - "User Communication via Ethernet Communication" in the SmartAXIS Pro/Lite User's Manual.

ERXD (User Communication Receive over Ethernet)

The ERXD instruction receives data from an external device connected over Ethernet,
j—{ ERXD  S1 D1 D2 converts the received data in the specified format, and stores the converted data to
* kkokskk kkskkok kkokskok data I‘egisters.
Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
— X X X —

When the input is on, the received data designated by S1 is received from the device connected with the specified connection.

When all data has been received, the device designated by D1 is turned on. Receive status (the receive status and error code) is stored to the device
designated by D2.

The byte count of received data is stored to D2+1.

When user communication receive instruction cancel flag (M8100, M8101, M8102) is turned on while receiving incoming data, the execution of all
active receive instructions for the corresponding connection is canceled.

Apart from the connection settings and the allocation of the user communication receive instruction cancel flags, the settings of ERXD and RXD
instructions are the same. For details on RXD instruction, see "RXD (Receive)" on page 25-7.

The ERXD instruction cannot be used in an interrupt program.

If used, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on the SmartAXIS. For details about the
user program execution errors, see "User Program Execution Errors" on page 4-13.

Note: For details on the user communication client and user communication server specifications and for details on user communication over
Ethernet, see Chapter 10 "User Communication" - "User Communication via Ethernet Communication" in the SmartAXIS Pro/Lite User's Manual.
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Introduction

The data log instructions save log data for specified devices to the SD memory card.

DLOG (Data Log)

The DLOG instruction saves the values of the specified devices in the specified
DLOG S1 D1 D2 data format as a CSV file on the SD memory card.
| SRRk KRRk KRk When the input is on, the date and time and the values of the specified devices
are output to the CSV file in the folder assigned by S1. When the execution of the

instruction finishes, the device assigned by D1 is turned on and the execution
status is stored to the device assigned by D2.

When the folder assigned by S1 does not exist on the SD memory card, that
folder is created. The folder path is "DATAO001\DATALOG\User specified folder."
For details on the folder structure, see Chapter 5 "Special Functions" - "SD
Memory Card" in the SmartAXIS Pro/Lite User's Manual.

The CSV file name is "DATE.csv." The date when the DLOG instruction is turned
on is used as DATE.

Example: If the date is September 30, 2011, the file name is "20110930.csv".

When a CSV file with the same date does not exist in the folder designated by S1, the CSV file is created and the header and the
log data is output.

Output example

Time D0010 ~— Header
2011/09/07 08:30:23 12345 <— Log data

When a CSV file with the same date already exists in the folder designated by S1, only the log data is appended to the CSV file.

Output example

Time D0010
2011/09/07 08:30:23 12345
2011/09/07 17:30:23 1212 -— Appended log data

When the execution of DLOG instruction finishes, the device designated by D1 is turned on and the status code is stored to the

device designated by D2 according to the execution result. For status codes, see "3. D2 (destination 2): Execution status" on page
26-3.

Notes:
¢ The time required to create a new CSV file (create a file and output header) is 510 ps.

¢ When the SmartAXIS starts running and DLOG instruction is executed, the header is appended to the CSV file even if the same DLOG
instruction was executed previously within the same day.

Output example

Time D0010 <— Header
2011/09/07 08:30:23 12345 < Log data

Time D0020 -«— Appended header
2011/09/07 17:30:23 1212 <— |og data

o For details on the SD memory card specification, see Chapter 5 "Special Functions" — "SD Memory Card" in the SmartAXIS Pro/Lite User's
Manual.
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Notes:

« The number of DLOG instructions that can be programmed in a user program is 48. However, make sure that the folder name specified by the
DLOG instruction is not duplicated by any folder names specified by the other DLOG instructions. When the folders are duplicated, log data

with a mixed format is output to the same CSV file.

o The DLOG instruction cannot be used in an interrupt program. If used, a user program execution error will result, turning on special internal
relay M8004 and the ERR LED on the SmartAXIS. For details about the user program execution errors, see "User Program Execution Errors"

on page 4-13.

« While the input to DLOG instruction is on, log data is repeatedly output to the CSV file. When you want to output the log data only one time,
add a SOTU (single output up instruction) or SOTD (single output down instruction) to the input condition. For SOTU or SOTD, see "SOTU
and SOTD (Single Output Up and Down)" on page 5-26.

o The process of writing data to the SD memory card for the DLOG instruction takes several scans. Once a DLOG instruction is executed, the
process continues until the log data transfer is complete, regardless of any change in the instruction input. While the log data is being written
to the SD memory card, instructions are not being executed, even when the inputs to DLOG instructions are turned on. To execute the DLOG
instruction again, confirm that the previous data transfer process has finished, and then execute the instruction.

Applicable SmartAXIS
FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
Valid Devices
Device Function Q M T C D Constant Repeat
S1 (Source 1) Folder name (Note) — — - = - — —
D1 (Destination 1) Completion output X & - = - — —
D2 (Destination 2) Execution status — — — — A — —
Note: Specify the folder name by entering characters.
& Special internal relays cannot be designated as D1. Special data registers cannot be designated as D2.
Settings
( DLOG (Data Logging) |2 [ | [ L0G (Data Logging) B [ |
Devices | Settings Devices | Settings
2. 3. 1.
D1 (Completion Qutput) D2 (Execution Status) 51 {Foldername):
Tag Name: [= =] 5. 6. 7. 8.
Tag Name Device address Display Type Repeat
Device Address: ‘ml s

Comment:

Cancel

0, Logaing data sz

10. Remaining size:

0 bytes (MAX: 1024bytes)

1024 bytss

oK

Cancel

1. S1 (source 1): Folder name

s 4,

Specify the folder name on the SD memory card to store the log data with a desired text up to 8 single-byte alphanumeric

characters.

Notes:

« The following single-byte characters cannot be used in the folder names:

IN*¥?"<> | #{}% &~

o Consecutive periods cannot be used in folder names.
« A period cannot be used at the start or the end of the folder name.

o Single-byte spaces at the start or the end of the folder name are omitted.

26-2

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382

IDEC



26: DATA LOG INSTRUCTIONS

2. D1 (destination 1): Completion output

Specify the device that turns on when the transfer of log data to a SD card and the execution of the DLOG instruction are
complete. This device is turned on regardless of the success or failure of transferring log data to the SD memory card.

3. D2 (destination 2): Execution status

Specify the device to store the status code. One of the following status codes is stored according to the DLOG instruction
execution status and result.

Status code Status Description
0 Normal —
1 SD memory card insertion error The SD memory card is not inserted
2 SD memory card capacity error The SD memory card is full
3 SD memory card writing error Writing log data to the SD memory card fails
4 CSV file capacity error The CSV file exceeds 5 MB
5 SD memory card protection error The SD memory card is write protected
6 SD memory card access error PLOG ir.1$trt..|cti0|"1 is executed while another DLOG instruction or TRACE
instruction is being executed
7 Characters conversion error Converting log data to numeric characters fails
8 Folder creation error Creating the folder fails
9 CSV file open error Opening the CSV file fails
32 Executing DLOG instruction Writing log data to SD memory card is in progress
4, Settings

The following is a list of the device and display types that can be set as the data to be output to the CSV files.

Display type Valid Devices
DEC(W) TC, TP, CC, CP, D
DEC(I) D
DEC(D) CC, CP, D
DEC(L) D
DEC(F) D
HEX(W) TC, TP, CC, CP, D
HEX(D) CC, CP, D
BIN(B) LQMRTC
5. Tag Name

Enter tag names or device addresses to specify the devices whose values are output to the CSV files.

6. Device Address

When the devices are specified as tag names, the corresponding device addresses are shown.

7. Display Type

Select the display type from the following table for each device for when the device values are output to the CSV file.

Display type Range Maximum characters
DEC(W) 0 to 65,535 5

DEC(I) -32,768 to 32,767 6

DEC(D) 0 to 4,294,967,295 10

DEC(L) -2,147,483,648 to 2,147,483,647 11

DEC(F) -3.402823E+38 to 3.402823E+38 13

HEX(W) 0000 to FFFF 4

HEX(D) 00000000 to FFFFFFFF 8

BIN(B) Oor1 1
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8. Repeat

The data in as many consecutive devices as the specified repeat, starting from the specified device address, are output to the

SD memory card.

For example, when the display type of D10 is DEC(W) and the repeat is set to 5, the data is output to SD memory card as

follows.
Time D0010 D0011 D0012 D0013 D0014
2011/09/07 15:40:00 12345 1 5 12 111
2011/09/07 15:41:00 1212 3 7 35 222
2011/09/07 15:42:00 345 4 99 79 333

9. Logging data size

~— Header

<— Log data 1
- Log data 2
-— |og data 3

The amount of memory that the DLOG instruction uses for the current log settings is shown. The amount of memory used
increases when a device to log the data is added. You can register up to a maximum of 64 devices (the total amount of memory
must be less than or equal to 1,024 bytes). One byte of memory area is required for each character.

10. Remaining size

The amount of free memory (the difference between the logging data size and 1,024 bytes) is shown.

26-4
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CSV File Output Format and File Format Configuration

The CSV file output format is as follows. You can change the separating character for each data and the decimal symbol for
floating point numbers that are output to the CSV files on the Function Area Settings dialog box.

¢ Output format

Time,D0010,00020,00030,D0050,D0060
2011/09/07 15:40:00,12345,1,5,12,111
2011/09/07 15:41:00,1212,3,7,35,222
2011/09/07 15:42:00,345,4,99,79,333

When the DLOG instruction is executed and the CSV file for the same date does not exist in the folder designated by S1, a new
CSV file is created and the header and the log data 1 are output as shown in above output format example. If the DLOG instruction
is executed again on the same date, the log data 2 is appended to the CSV file. Similarly, if the DLOG instruction is executed again
on the same date, log data 3 is appended to the CSV file.

When the date changes and the DLOG instruction is executed, a new CSV file with a new file name is created and the header and
the log data is output.

File format configuration procedure

1. From the WindLDR menu bar, select Configuration > Cartridges.

2. Under Data Log and Trace (CSV File Output), configure the separating character and the decimal symbol.
The separating characters and the decimal symbols that are contained in the CSV file vary by country and region. You can
select the symbols to use from the following:
(1) Separating character: "," (comma) or ";" semicolon
(2) Decimal symbol: "." (period) or "," (comma)

3. Click the OK button to close the dialog box.

Frster i [EER=—
Run/Step Control * | configurethe cartridges.
Memory Backup
Input Configuration Memory Cartridge
Communication Ports [ Enable Memary Cartridge Download
Cartridges |
Data Log and Trace (CSV File Format)
Device Settings — 1
Separating Character: Comma () [-] ) (1)
Program Protection
Decimal Symbol: Period () = ) 2)
Self Diagnostic
Calendar&Clock
Network Settings
Connection Settings
Default ( oK “ Cancel
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Examples: DLOG

When MO is turned on, the decimal values of DO through D5 (data type W (word)) and D10 (data type F (floating point)) are saved
in a CSV file in the "RESULT" folder on the SD memory card every 10 seconds.

Output example

Time D0000 D0001 D0002 D0003 D0004 D0005 D0010

2012/02/06 10:20:30 12345 0 0 56789 0 0 -3.402823E+38
2012/02/06 10:20:40 12345 0 0 56789 0 0 -3.402823E+38
2012/02/06 10:20:50 12345 0 0 56789 0 0 -3.402823E+38

The sample user program described below operates as follows.
e M100 is turned on when the transfer of log data has finished transferring to the SD memory card is complete.

o The DLOG instruction status code is stored in D100.

o The status code saved in D100 is checked and QO is turned on if an error occurs.

« Configuration Procedure

1. Insert the instructions in the Ladder editor.

TIM T0 DLOG St D1 D2
Mo ;LTo 100 RESULT M100 D100

CMP<> (W) SI- S2- DI-  REP
SOTU

2, Configure the DLOG instruction.
Configure the Devices tab.
(1) Designate M100 as D1 (Completion Output).
(2) Designate D100 as D2 (Execution Status).

DLOG (Data Logging) [
Devices | Settings

1) (2)
D1 (Completion Qutput)
[Mo100 (=]

D2 (Execution Status)
[po100 =]

Tag Name:

Device Address: o100 | | [potoo |

Comment:

ok || concel
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Configure the Settings tab.
(3) Enter "RESULT" in S1 (Folder Name).
(4) Configure DO to output the decimal value of DO to the CSV files with the data type W (word).

(5) Set the repeat to 6 to output the values of DO through D5 to the CSV files.

(6) Configure D10 to output the decimal value of D10 to the CSV files with the data type F (float).

DLOG (Data Logging)

2 [ |

Settings |

3.(51 (Foldername}:

D

Tag Name

Device address

\ll DO0000

Display Type Repeat
6

DEC (W)

I 4‘ 00000

|
6 D0010

[] pooto

DEC (F)

DEC (W)

Logging data size:

Remaining size:

38 bytes (MAX: 1024bytes)

986 bytss

ok || Ccancel

The configuration is now completed.

Operation Description

10 seconds after M0 is turned on, the DLOG instruction is executed one time. When the DLOG instruction is executed, the data
of DO through D5 and D10 are output to the CSV file on the SD memory card as decimal values along with the current date and

time.

The saved location of CSV files is DATAOO01\DATALOG\RESULT. The oldest data is saved at the top of the log data, and the latest
data is saved at the bottom of the log data.
When the execution of the DLOG instruction is complete, the completion output M100 is turned on and the CMP instruction is

executed once. The CMP instruction compares the status code stored in the execution status D100 with 0 and turns QO on or off.

QO is turned on when an error occurs in the DLOG instruction.
While MO is on, the log data is appended to the CSV file every 10 seconds.

Output results

Time D0000 D0001 D0002 D0003 D0004 D0005 D0010

2012/02/06 10:20:30 12345 0 0 56789 0 0 -3.402823E+38
2012/02/06 10:20:40 12345 0 0 56789 0 0 -3.402823E+38
2012/02/06 10:20:50 12345 0 0 56789 0 0 -3.402823E+38

IDEC
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TRACE (Data Trace)

H—

TRACE

S1 D1

kokokkk kokokkk

D2

k3kokkk

The TRACE instruction saves the values for the previous number of scans for the
specified device in the specified data format as a CSV file on the SD memory card.

When the input is turned on, the date and time and the values of the previous
scans for the specified device are output to the CSV file in the folder assigned by
S1. When the execution of the instruction finishes, the device assigned by D1 is
turned on and the execution status is stored to the device assigned by D2.

When the folder assigned by S1 does not exist on the SD memory card, that
folder is created. The folder path is "DATAO001\TRACE\User specified folder." For
details on the folder structure, see Chapter 5 "Special Functions" - "SD Memory
Card" in the SmartAXIS Pro/Lite User's Manual.

The CSV file name is "DATE.csv." The date when the TRACE instruction is turned
on is used as DATE.

Example: If the date is September 30, 2011, the file name is "20110930.csv".

When a CSV file with the same date does not exist in the folder designated by S1, the CSV file is created and the trace data is
output. The oldest data is output at the top of the trace data, and the latest data is output at the bottom of the trace data.

Output example

Triggered at: 2012/02/06 08:30:23 ~«— Header row 1

Scan D0010 ~— Header row 2

oid 12345 - Data 2 scans before
12345 - Data 1 scan before

New 12345 -— Latest data

When a CSV file for the same date already exists in the folder designated by S1, the header and trace data are appended to the

CsV file.

Output example

Triggered at:

2012/02/06 08:30:23

Scan D0010
old 12345

12345
New 12345

Triggered at:

2012/02/06 17:16:15

~«— Appended header row 1

Scan D0010 -— Appended header row 2

Old 1212 -«— Appended data 2 scans before
1212 -— Appended data 1 scan before

New 1212 -«— Appended latest data

When the execution of the TRACE instruction finishes, the device designated by D1 is turned on and the status code is stored to
the device designated by D2 according to the execution result. For status codes, see "3. D2 (destination 2): Execution status" on
page 26-10.
Notes:

o The TRACE instruction accumulates data while SmartAXIS is running but does not accumulate data when SmartAXIS is stopped.

o Data is accumulated while SmartAXIS is running even when the input to the TRACE instruction is off.

o When the input to the TRACE instruction is turned on, the accumulated data is output to the CSV file.

o The time required to create a new CSV file (create a file and output header) is 870 ps.

o Trace data is accumulated even when the MCS (master control set) instruction is on.
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Notes:

¢ The maximum number of TRACE instructions that can be programmed in a user program is three. Make sure that the folder name specified
by the TRACE instruction is not duplicated by any of the folder names specified by the other TRACE instructions. When the folders are
duplicated, trace data with a mixed format is output to the same CSV file.

e The number of scans of which the trace data can be saved to the CSV file when the TRACE instruction is executed one time depends on the
number of devices specified to trace and the display type for each device. For details, see "9. Trace data size" on page 26-11.

e The TRACE instruction cannot be used in an interrupt program. If used, a user program execution error will result, turning on special internal
relay M8004 and the ERR LED on the SmartAXIS. For details about the user program execution errors, see "User Program Execution Errors"
on page 4-13.

» Trace data is not accumulated when the TRACE instruction is skipped by the JMP (jump) instruction. For the JMP (jump) instruction, see "JMP
(Jump) and JEND (Jump End)" on page 5-29.

o While the input to the TRACE instruction is on, the trace data is repeatedly output to the CSV file. When you want to output the trace data
only one time, add a SOTU (single output up instruction) or SOTD (single output down instruction) to the input conditions. For SOTU (single
output up instruction) or SOTD (single output down instruction), see "Basic Instructions" - "SOTU and SOTD (Single Output Up and Down)"
on page 5-26.

o The data writing process to the SD memory card for the TRACE instruction takes several scans. Once a TRACE instruction is executed, the
process continues until the trace data transfer is complete, regardless of any change in the instruction input. While the trace data is being
written to the SD memory card, the instruction is not executed even when the input to the TRACE instructions are turned on. To execute the
TRACE instruction again, confirm that the previous data writing process has finished, and then execute the instruction.

Applicable SmartAXIS

FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Folder name (Note) - - = = = = = — —
D1 (Destination 1) Completion output - X & - - - - — —
D2 (Destination 2) Execution status - - = — — — A — —

Note: Specify the folder name by entering characters.

4 Special internal relays cannot be designated as D1. Special data registers cannot be designated as D2.

Settings
TRACE (Data Tracing) D |t TRACE (Data Tracing) R
Devices | settings Settings \
2. 3. 1.
D1 (Completion Qutput) D2 (Execution Status) 51 (Folder name):
Tag Name: [ = (=) 5. 6. 7. 8.
| | ‘ | Tag Mame Device address Display Type Repeat ~
Device Address: ‘:l I@l s
Comment:
> 4.
‘9. Tracing datasize: 0 bytes (MAX: 1024bytes)
ol
‘]_O, Remaining size: 1024 bytes
il
11, The number of scans: 0 Scan
1
[ ok || concel ‘ ‘ ok || concel

1. S1 (source 1): Folder name
Specify the folder name on the SD memory card that will store the trace data using up to 8 single-byte alphanumeric characters.
Notes:

o The following single-byte characters cannot be used in folder names:
JNi*¥2 <> | #{} % &~

o Consecutive periods cannot be used in folder names.
e A period cannot be used at the start or the end of the folder name.
¢ Single-byte spaces at the start or the end of the folder name are omitted.
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2. D1 (destination 1): Completion output

Specifies the device that turns on when the transfer of trace data to SD card and the execution of the TRACE instruction are
complete. This device turns on regardless of the success or failure of the transfer of trace data to the SD memory card.

3. D2 (destination 2): Execution status

Specifies the data register to store the status code. One of the following status codes is stored according to the TRACE
instruction execution status and result.

Status code Status Description
0 Normal —
1 SD memory card insertion error The SD memory card is not inserted
2 SD memory card capacity error The SD memory card is full
3 SD memory card writing error Writing trace data to the SD memory card fails
4 CSV file capacity error The CSV file exceeds 5 MB
5 SD memory card protection error The SD memory card is write protected
6 SD memory card access error The TR/.\CE'instljuction is executed while another DLOG instruction or TRACE

instruction is being executed
7 Characters conversion error Converting trace data to numeric characters fails
8 Folder creation error Creating the folder fails
9 CSV file open error Opening the CSV file fails
32 Executing TRACE instruction Writing trace data to SD memory card fails
4. Settings

The following is a list of the device and display types that can be set as the data to be output to the CSV files.

Display type Valid Devices
DEC(W) TC, TP, CC, CP, D
DEC(I) D
DEC(D) CC, CP, D
DEC(L) D
DEC(F) D
HEX(W) TC, TP, CC, CP, D
HEX(D) CC, CP, D
BIN(B) ILQMRTC
5. Tag Name

Enter tag names or device addresses to specify the devices to the CSV files.

6. Device Address

When the devices are specified as tag names, the corresponding device addresses are shown.

7. Display Type
Select the display type from the following table for each device for when the device values are output to the CSV file.

Display type Range Maximum characters
DEC(W) 0 to 65,535 5

DEC(I) -32,768 to 32,767 6

DEC(D) 0 to 4,294,967,295 10

DEC(L) -2,147,483,648 to 2,147,483,647 11

DEC(F) -3.402823E+38 to 3.402823E+38 13

HEX(W) 0000 to FFFF 4

HEX(D) 00000000 to FFFFFFFF 8

BIN(B) Oor1l 1
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8. Repeat

The data in as many consecutive devices as the specified repeat, starting from the specified device address, are output to the
SD memory card.

For example, when the display type of D10 is DEC(W) and the repeat is set to 8, the data is output to SD memory card as

follows.

Triggered at: 2011/9/7 15:40:30 -«— Header row 1

Scan D0010 D0011 | D0012 | D0O013 | D0014 | D0O015 | D0016 | D0017 | -« Header row 2

Old 1 9 17 25 33 41 49 57 -«— Data 7 scans before
2 10 18 26 34 42 50 58 ~— Data 6 scans before
3 11 19 27 35 43 51 59 -— Data 5 scans before
4 12 20 28 36 44 52 60 ~«— Data 4 scans before
5 13 21 29 37 45 53 61 —— Data 3 scans before
6 14 22 30 38 46 54 62 ~— Data 2 scans before
7 15 23 31 39 47 55 63 - Data 1 scan before

New 8 16 24 32 40 48 56 64 —— Latest data

9. Trace data size

The amount of memory that the TRACE instruction uses for the current trace settings is shown. The amount of memory used
increases when a device to trace the data is added. You can register up to a maximum of 64 devices (the total amount of
memory must be less than or equal to 1,024 bytes). One byte of memory area is required for each character.

10. Remaining size
The amount of free memory (the difference between the trace data size and 1,024 bytes) is shown.

11. The number of scans

How many scans of trace data can be accumulated with the current trace settings is shown. The number of scans of data that
can be accumulated depends on the format of the trace data to output. If there is little data to output per scan, the data for
many scans can be accumulated.

CSV File Output Format and File Format Configuration
The CSV file output format is as follows. You can change the separating character for each data and the decimal symbol for

floating point numbers that are output to the CSV files on the Function Area Settings dialog box.

« Output format

Triggered at:,2011/09/07 15:40:30
Scan,D0010,D0020,D0030,D0040,D0050,D0060,D0070,D0080
0ld,1,9,17,25,33,41,49,57

,2,10,18,26,34,42,50,58

,3,11,19,27,35,43,51,59

,4,12,20,28,36,44,52,60

,5,13,21,29,37,45,53,61

,6,14,22,30,38,46,54,62

,7,15,23,31,39,47,55,63

New,8,16,24,32,40,48,56,64

When the TRACE instruction is executed and the CSV file for the same date does not exist in the folder designated by S1, a new
CSV file is created and the trace data is output as shown in above output format example. When the date changes and the TRACE
instruction is executed, a new CSV file is created with a new file name.
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File format configuration procedure
1. From the WindLDR menu bar, select Configuration > Cartridges.

2. Under Data Log and Trace (CSV File Output), configure the separating character and the decimal symbol.
The separating characters and the decimal symbols that are contained in the CSV file vary by country and region. You can
select the symbols to use from the following:
(1) Separating character: "," (comma) or ";" semicolon

(2) Decimal symbol: "." (period) or "," (comma)

3. Click the OK button to close the dialog box.

e ST ==
Run/Step Coniol * | Configurethe cartridges.
Memory Backup
Input Configuration Memeory Cartridge
Communication Ports [] Enable Memory Cartridge Dovnload
I(:artridgs |
Data Log and Trace (CSV File Format)
Device Settings =
< Separating Character: Comma (,) =] ] (1)
Program Protection
Decimal Symbol: Period (.) = ] (2)
self Diagnostic
Calendar&Clock
Network Settings
Connection Settings
Default ( 0K l Cancel

Examples: TRACE
When MO is turned on, the accumulated data of DO through D5 (data type W (word)) and D10 (data type F (floating point)) are
saved as decimal values in a CSV file on the "RESULT" folder on the SD memory card.

Output sample

Triggered at: 2012/02/06 10:20:30

Scan D0000 D0001 D0002 D0003 D0004 D0005 D0010

Old 12345 2 12345 56789 1 56789 -3.402823E+38
12345 2 12347 56789 1 56788 -3.402823E+38
12345 2 12349 56789 1 56787 -3.402823E+38
12345 2 12379 56789 1 56772 -3.402823E+38
12345 2 12381 56789 1 56771 -3.402823E+38

New 12345 2 12383 56789 1 56770 -3.402823E+38

The sample user program described below operates as follows.
e M100 is turned on when the writing trace data to the SD memory card completes.

o The TRACE instruction status code is stored to D100.

o The execution status saved in D100 is checked and QO is turned on if an error occurs.
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« Configuration

1. Insert the instructions in the Ladder editor.

Procedure

MO

M100

TRACE S1 D1 D2
RESULT M100 D100
CMP<>(W) SI- S2- Dl-  REP
D100 O Q0

2. Configure the TRACE instruction.
Configure the Devices tab.
(1) Designate M100 as D1 (Completion Output).
(2) Designate D100 as D2 (Execution Status).

TRACE {Data Tracing) D |l
Devices | Settings
(1) (2)
D1 (Completion Qutput) |( D2 (Execution Status)

Tag Name: o100 [ || [pot00 =
Device Address: [Mo100 | J| [poie |
Comment:

ok || cancel

Configure the Settings tab.
(3) Enter "RESULT" in S1 (Folder Name).
(4) Configure DO to output the decimal value of DO to the CSV files with the data type W (word).

(5) Set the repeat to 6 to output the values of DO through D5 to the CSV files.
(6) Configure D10 to output the value of D10 to the CSV files with the data type F (float).

TRACE (Data Tracing)

9. |

e
V)

Gn (Folder Name): )
Tag Name Device Address Display Type Repeat
4){ooo0o | -..| poooa DEC (W) g
6)\D001e | | Doo10 DEC (F) )1

Tracing datasize:
Remaining size:

The number of scans:

bytes (MAX: 1024bytes)
bytes

Scan

Bl

ok || canesl

The configuration is now completed.

VIDEC
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« Operation Description

When MO is turned on, the TRACE instruction is executed one time. When the TRACE instruction is executed, the data of DO
through D5 and D10 in the previous 17 scans is output to a CSV file on the SD memory card as decimal values along with the
date and time of the execution.

The saved location of CSV files is DATAOOO1\TRACE\RESULT. The oldest data is saved at the top of the trace data, and the latest
data is saved at the bottom of the trace data.

When the execution of the TRACE instruction completes, the completion output M100 is turned on and the CMP instruction is
executed once. The CMP instruction compares the status code stored in the execution status D100 with 0 and turns QO on or off.
QO is turned on when an error occurs in the TRACE instruction.

Output results

Triggered at: 2012/02/06 10:20:30

Scan D0000 D0001 D0002 D0003 D0004 D0005 D0010

oid 12345 2 12345 56789 1 56789 -3.402823E+38
12345 2 12347 56789 1 56788 -3.402823E+38
12345 2 12349 56789 1 56787 -3.402823E+38
12345 2 12351 56789 1 56786 -3.402823E+38
12345 2 12353 56789 1 56785 -3.402823E+38
12345 2 12355 56789 1 56784 -3.402823E+38
12345 2 12357 56789 1 56783 -3.402823E+38
12345 2 12359 56789 1 56782 -3.402823E+38
12345 2 12361 56789 1 56781 -3.402823E+38
12345 2 12363 56789 1 56780 -3.402823E+38
12345 2 12365 56789 1 56779 -3.402823E+38
12345 2 12367 56789 1 56778 -3.402823E+38
12345 2 12369 56789 1 56777 -3.402823E+38
12345 2 12371 56789 1 56776 -3.402823E+38
12345 2 12373 56789 1 56775 -3.402823E+38
12345 2 12375 56789 1 56774 -3.402823E+38

New 12345 2 12377 56789 1 56773 -3.402823E+38
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Introduction

The SCRPT instruction calls and executes a script from the ladder program.

SCRPT (Script)
Executes the specified script.
Symbol
| SCRPT S1 D1
| kokokskok kokokkok
Operation

When the input turns on, the script that corresponds to the script ID specified by S1 is executed. When the script is finished
executing, the execution status and the execution time are stored in D1 and D1+1. To use the SCRPT instruction, you must create
a script to execute in Script Manager dialog box beforehand.

For details about the script executed by SCRPT instruction, refer to the following manuals:
[Script function overview]

o For the SmartAXIS Pro/Lite, see Chapter 13 "Scripts" - "Introduction” in the SmartAXIS Pro/Lite User's Manual.
o For the SmartAXIS Touch, see Chapter 20 "Script" - "1.1 Overview of the Script Function" in the SmartAXIS Touch User's Manual.

[Script editing]
e For the SmartAXIS Pro/Lite, see Chapter 13 "Scripts" - "Script Programming and Management" in the SmartAXIS Pro/Lite User's Manual.
o For the SmartAXIS Touch, see Chapter 20 "Script" - "2. Editing and Management of the Script" in the SmartAXIS Touch User's Manual.

Applicable SmartAXIS

FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
X X X X X

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Script ID - = = = = = X 1-255 —
D1 (Destination 1) Execution results — — — — — — X (Note) — —

Note: Special data registers cannot be specified.

Settings
S1 (source 1): Script ID
Specify the script ID. A constant or data register can be specified.

D1 (destination 1): Execution results

Specify the data register where the execution results are stored. Two data registers starting with the specified data register are
used. The script execution status (error code at script completion) is stored in D1. The execution time from when the script
execution is started until it is completed is stored in D1+1 in 100 ps increments.
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Execution results
The execution results (D1, D1+1) store the execution status and the execution time.

Execution status

Numeric value Status Error cause
0 Normal termination —
1 Arithmetic error Division by zero, floating point format error
2 Script ID error The specified script does not exist
3 Device access error Invalid device specified, device boundary exceeded

If any error occurs other than the script ID error, script processing is canceled and the execution of the SCRPT instruction is
terminated. If the script ID error occurs, D1 and D1+1 are updated and execution of the SCRPT instruction terminates.

Execution time

The execution time from when the execution of the specified script is started until it is completed is stored in 100 ps
increments. For example, when it takes 1.45 ms to execute the specified script, 15 is stored as the execution time. When it
takes 6553.5 ms or longer to execute the specified script, 65535 is stored as the execution time. The SCRPT instruction
execution time is affected by interrupt processing or other processing that occurs during the execution.

If any error occurs other than the script ID error, the script execution time from when the script execution is started until the
error occurs is stored as the execution time. If the script ID error occurs, zero is stored as the execution time.

Script selection

To specify a registered script ID for S1 in WindLDR, click Refer button on the SCRPT instruction dialog box to open Script Manager
dialog box. Choose the script ID to execute and click on Select button on Script Manager dialog box. The selected ID will be
entered to S1.
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Introduction

The PID instruction performs auto tuning and PID control for temperature control and other purposes.

PID (PID Instruction)

The PID instruction executes PID control and outputs the result. When auto tuning is performed, the optimal PID parameters are
calculated.

Symbol

PID S1 S2 S3 S4
| RkkK kkkRk koRkkk okkkk

Operation
The PID instruction is used to perform temperature and other types of control.

When the input is on, auto tuning and PID control are performed.

ﬁ Warning ¢ Special technical knowledge about the PID control is required to use the PID function of the SmartAXIS Touch. Use of the
PID function without understanding the PID control may cause the SmartAXIS Touch to perform unexpected operation,
resulting in disorder of the control system, damage, or accidents.

« When using the PID instruction for feedback control, emergency stop and interlocking circuits must be configured outside
the SmartAXIS Touch. If such a circuit is configured inside the SmartAXIS Touch, failure of inputting the process variable
may cause equipment damage or accidents.

Note: The maximum number of PID instructions that can be programmed in a user program is six.
For details about each control, see "PID Control" on page 28-20.

Applicable SmartAXIS

FT1A-12 FT1A-24 FT1A-40 FT1A-48 FT1A-Touch
— — X

Note: PID instruction cannot be used with the relay output type.

Valid Devices

Device Function I Q M R T C D Constant Repeat
S1 (Source 1) Control registers - - — - — — & — _
S2 (Source 2) Initialization input X — X — — — = — —
S3 (Source 3) Control relays Y — _
S4 (Source 4) Set point - - — — — — & — —

4 Special data registers cannot be designated as S1 and S4. Special internal relays cannot be designated as S3.
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Settings
The PID instruction dialog box has 4 tabs: Devices, Input, Control, and Output tab.

The Devices tab configures the devices used with the PID instruction. The Input, Control, and Output tabs configure the initial
values of the parameters for the PID instruction.

mDevices tab

PID (PID Cantral) [ =
Input Control ‘ Output ‘
PV:AI0 (0 to 0) Control Mode: PID (PID Control} MV: AQD 0 to 10V DC (0 to 1000)
5p: 200
Devices | Input | Control | Qutput 1 2 3 4
51{Contraol Register) 52 (Initialization Input) S3(Control Relay) 54 [Set Point)
Tag Name: [poooo [  [mo00 [w]  [moooo [poo |
Device Address: ‘ D000 | |]|]|]|]|] ‘ |MC'C'C'C' ‘ ‘ 00007 |
Comment:
Device Allocation | 5. 0K | ‘ Cancel | | Advanced » ‘
Settings Content
Tag Name Specifies the tag name for the device or the device address
Device Address Shows the device address that corresponds to the tag name.
Comment Shows the comment for the device address. This item can be edited.

1. S1 (source 1): Control Register
Specify the device to store the PID instruction parameters. A data register can be specified. 40 words are used starting from the

specified data register.

For allocating the data registers, see “5. Device Allocation” on page 28-3.

The data registers are initialized with the values configured on the input tab, control tab, and output tab by turning on the
initialization input. For initialization, see “2. S2 (source 2): Initialization Input” on page 28-2.

2. S2 (source 2): Initialization Input
Specify the device to initialize the control registers. You can specify either an input or an internal relay.

The values configured on the input tab, control tab, and output tab are stored in the control registers and control relays when
the initialization input turns on.
For tag names, device addresses, and comments, see “1. S1 (source 1): Control Register” on page 28-2.

3. S3 (source 3): Control Relay
These relays perform control of PID control and output the control results of the PID instruction. You can specify an internal

relay. 16 bits are used starting from the specified device. The role of each bit is different. You can switch between auto and
manual mode for the PID instruction and execute auto tuning by turning the bits on and off. The PID instruction control result
and process variable error are also output as alarms.

For tag names, device addresses, and comments, see “1. S1 (source 1): Control Register” on page 28-2.

4, S4 (source 4): Set Point
Shows the device that stores the PID control set point. When a data register is specified in S1 (source 1), S1+7 is automatically

allocated.
For tag names, device addresses, and comments, see “1. S1 (source 1): Control Register” on page 28-2.
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5. Device Allocation

Click this button to display the Device Allocation dialog box. As shown below, a table containing the data registers and internal
relays and corresponding PID instruction settings is displayed in the dialog box (6). Click Allocate Comments button (7) and
you can allocate the names of settings as comments for the data registers and internal relays.

Device Allocation dialog box

Device Allocation @
( -
Data Register | Internal Relay
Device Address Description -
D000 Process variable (after conversion)
D001 Output manipulated variable (Dto 100%)
D0002 Operating status
D0003 High alam value
D0004 Low alam value s (6)
DO005 Sampling period
DO006 Control mode
D0007 Set point
D0008 Proportional band
DO009 Integral time
Do010 Derivative time
Doo11 Derivative gain
D0012 ARW (antireset windup)
DO013 AT bias
D0014 Qutput manipulated variable upper limit b
Allocate Comments (7) Close
sInput tab
This tab configures the input parameters for the PID instruction.
PID (PID Control) B |
Input Contral | Output |
PV:D0000 (1) (-32768 to 32767) Control Mode: PID (PID Control) MV:AQD
S 200
Devices | Input | Control | Output
1. Process Variable [PV} “)Analog Input: l:l =
®) Data Register:
4. Madmum Value: (-32768 to 32767)
5. Minimum value: e
6. Sampling Period: 0.12 (0.01 to 100.00) s
3 TR R 12, 13.
Alamn Type [ Alam Value | Hysteresis (1 to 65535) [ Delay Time (010 10000 sec)
9. Hzm 1 iFrocess High Alam 32767
|Mam 2 Process Low Alam ]
(Aam 3 Upper Limit Alarm 0 1 0]
{Mam 4 No Alam Action
Mam 5 No Alam Action
Nam & No Alam Action 7
| Device Allocation ‘ ‘ oK | | Cancel ‘ | « Basic |

1. Process Variable (S1+0)

Configure the input for the PID control. The process variable is linearly converted and given to the PID control for the input
value. The value can be specified as Analog Input or Data Register.

When Analog Input is specified
AIO to AI5 can be specified. The value stored in the special data register that corresponds to the specified analog input (AIO
to AI5) is used as the PID control input. The analog input value is also stored in control register S1+0. S1+0 is read-only. For
the allocation of special data registers, see Chapter 27 "Internal Devices" - "2.2 Control Device Addresses" in the SmartAXIS
Touch User's Manual.
Notes:

« To use an analog input (AIO to AI5), the analog input must be configured in advance. For details on analog input settings, see Chapter 3
"Project" - "4.12 Analog Input" in the SmartAXIS Touch User's Manual.

¢ When Analog Input is specified, the minimum value and the maximum value of the analog input settings are used as the minimum value
and the maximum value for the input.

When Data Register is specified
The value stored in S140 of the control registers is used as the PID control input.
Store a value in S1+0 that satisfies the condition: minimum value (5) < process variable < maximum value (4).
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Configure parameters 2 through 5 when data register is selected as the process variable.

2. Device Address
Shows the start data register (51+0) of the control registers configured on the device tab when Data Register is specified as
the process variable (1).

3. Data Type
Select the process variable (1) processing unit. Either W (word) or I (integer) can be selected.

4. Maximum Value, 5. Minimum Value
When Data Register is specified as the Process Variable (1), configure the range of input settings (process variable, alarm 1 value
(process high alarm), alarm 2 value (process low alarm)) and Set point in PID control with the maximum and minimum values.
The maximum value and minimum value can be configured within the range of the data type (3).
* When the data type is I (integer): -32,768 to +32,767.
¢ When the data type is W (word): 0 to 65,535

6. Sampling Period (S1+5)
Set the cycle to execute the PID instruction. If the sampling period is set to a value shorter than the scan time, the PID
instruction is executed at each scan. If the sampling period is set to a value longer than the scan time, the interval between the
executions of PID instruction exceeds the sampling period. Exceeded period of time is deducted from the next sampling period.

The sampling period can be set from 0.01 to 100.00 seconds in 0.01 second increments.

Sampling period < Scan time

PID instruction PID instruction PID instruction PID instruction PID instruction

executed executed executed executed executed
iOmsec i60msec i 120msec i 180msec i 240msec
Scan time | i | i | i | i | i |
(60msec) | i | | i
10msec | 80msec ! 160msec 1240msec
Sampling period * | | * | | * |
(40msec) ? ?
[ [ [ [ [
PID control PID control PID control PID control PID control
executed executed executed executed executed

Sampling period: 80 ms, scan time: 60 mc (sampling period > scan time)

PID instruction PID instruction PID instruction PID instruction PID instruction

exequted exequted exequted exequted exequted
i Omsec iGOmsec i 120msec i 180msec i 240msec
Scan time | . | . | . | . | . |
(60msec) | | i i |
10msec i 80msec i 160msec 1240msec
Sampling period * | |
(40msec) ? ?
[ [ [ [
PID control PID control PID control PID control
executed executed executed executed

The PID instruction is not executed at each scan. The PID instruction is executed at the scan immediately after the sampling
time has elapsed.

7. Advanced/Basic
Click this button and you can show or hide the advanced settings. On the Input tab, Sampling Period (8) can be set as an
advanced setting.

8. Alarm 1 (Process High Alarm) (S1+3)
Set the upper limit value of the process variable (1).

If the process variable is higher than or equal to the alarm 1 value, the alarm 1 output (S3+3) turns on. If the process variable
is lower than the alarm 1 value, the alarm 1 output (S3+3) turns off.

The alarm 1 value can be set in the range between the alarm 2 value (process low alarm) (7) and the maximum value (4).
9. Alarm 2 (Process Low Alarm) (S1+4)
Set the lower limit value of the process variable (1).

If the process variable is lower than or equal to the alarm 2 value, the alarm 2 output (S3+4) turns on. If the process variable is
higher than the alarm 2 value, the alarm 2 output (S3+4) turns off.

The alarm 2 value can be set in the range between the minimum value (5) and the alarm 1 value (process high alarm) (6).
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A maximum of four alarms (Alarm 3 to Alarm 6) can be configured for the process variable in PID control.

Individually configure Alarm Type (10), Alarm Value (11), Hysteresis (12), and Delay Time (13).

10. Alarm Type

Select the type of alarm action from the following.

Type Action Example
No Alarm Action Do not output an alarm. -
Set point: 200.0°C
Alarm value: 5.0°C
Hysteresis: 2.0°C
5.0°C
2.0°C
ON 'y
Turns ON the alarm output when process variable >
(set point + alarm value). OFF \ 4

Upper Limit Alarm

Turns OFF the alarm output when process variable <
(set point + alarm value - hysteresis).

Hysteresis

Ll <

ON — g

A

A 4

OFF N
— Alarm action point Set point + Alarm action point

200.0°C  203.0°C 205.0°C

When process variable > 205.0°C, the alarm output is turned ON.
When process variable < 203.0°C, the alarm output is turned OFF.

Set point: 200.0°C
Alarm value: -5.0°C
Hysteresis: 2.0°C

5.0°C

2.0°C

A

ON

4

OFF
193.0°C 195.0°C 200.0°C

When process variable > 195.0°C, the alarm output is turned ON.

When process variable < 193.0°C, the alarm output is turned OFF.

Lower Limit Alarm

Turns ON the alarm output when process variable <
(set point + alarm value).

Turns OFF the alarm output when process variable >
(set point + alarm value + hysteresis).

Hysteresis

» <

ON

A A

A 4

OFF -
— Alarm action point Set point + Alarm action point

Set point: 200.0°C
Alarm value: 5.0°C
Hysteresis: 2.0°C

5.0°C

2.0°C

A

ON

A 4

OFF
200.0°C 205.0°C 207.0°C

When process variable < 205.0°C, the alarm output is turned ON.

When process variable > 207.0°C, the alarm output is turned OFF.

Set point: 200.0°C
Alarm value: -5.0°C
Hysteresis: 2.0°C

5.0°C

< »

2.0°C

ON

A 4

OFF
195.0°C 197.0°C 200.0°C

When process variable < 195.0°C, the alarm output is turned ON.

When process variable > 197.0°C, the alarm output is turned OFF.
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Type Action Example
Turns ON the alarm output when process variable > | Set point: 200.0°C
(set point + alarm value). Alarm value: 5.0°C
Turns ON the alarm output when process variable < | Hysteresis: 2.0°C
(set point - alarm value). 5.0°C 5.0°C
Turns OFF the alarm output when (set point - alarm <« = :
value + hysteresis) < process variable < (set point + 2.0°C 2.0°C
alarm value - hysteresis). < <
Upper/Lower Limit ON
Alarm Hysteresis Hysteresis 1 1
ON 'y 'y OFF A 4 A 4
195.0°C 197.0°C 200.0°C 203.0°C 205.0°C
v v When process variable > 205.0°C, the alarm output is turned ON.
OFF When process variable < 195.0°C, the alarm output is turned ON.

Alarm action point Set point Alarm action point

When 197.0°C < process variable < 203.0°C, the alarm output is turned OFF.

Upper/Lower Limit
Range Alarm

Turns ON the alarm output when (set point - alarm

value) < process variable < (set point + alarm value).

Turns OFF the alarm output when process variable >
(set point + alarm value + hysteresis).

Turns OFF the alarm output when process variable <
(set point - alarm value - hysteresis).

Hysteresis Hysteresis

». < ». <

A A

A 4 A 4

OFF
Alarm action point Set point Alarm action point

Set point: 200.0°C
Alarm value: 5.0°C
Hysteresis: 2.0°C

5.0°C | 5.0°C
2.0°q 2.0°C
—b —> —
ON — A A
. A 4

193.0°C 195.0°C 200.0°C 205.0°C 207.0°C
When 195.0°C < process variable < 205.0°C, the alarm output is turned ON.
When process variable > 207.0°C, the alarm output is turned OFF.
When process variable < 193.0°C, the alarm output is turned OFF.

Process High Alarm

Turns ON the alarm output when process variable >
alarm value.

Turns OFF the alarm output when process variable <
(alarm value - hysteresis).

Hysteresis

<

ON

A

A 4

OFF
Alarm action point

Alarm value: 205.0°C
Hysteresis: 2.0°C

2.0°C

ON

A 4

OFF

203.0°C 205.0°C
When process variable > 205.0°C, the alarm output is turned ON.
When process variable < 203.0°C, the alarm output is turned OFF.

Process Low Alarm

Turns ON the alarm output when process variable <
alarm value.

Turns OFF the alarm output when process variable >
(alarm value + hysteresis).

Hysteresis

<

ON

A 4

OFF
Alarm action point

Alarm value: 195.0°C
Hysteresis: 2.0°C

2.0°C

ON

A 4

OFF
195.0°C 197.0°C

When process variable < 195.0°C, the alarm output is turned ON.
When process variable > 197.0°C, the alarm output is turned OFF.

Upper Limit Alarm
with Standby

Turns ON the alarm output when process variable >
(set point + alarm value).

Turns OFF the alarm output when process variable <
(set point + alarm value - hysteresis).

The gray-colored portion is where the standby
function operates.

Hysteresis

<
Ll <

A

OFF ¥

— Alarm action point Set point + Alarm action point

Set point: 200.0°C
Alarm value: 5.0°C
Hysteresis: 2.0°C

5.0°C
2.0°C
ON A
OFF Y

200.0°C 203.0°C 205.0°C
When process variable > 205.0°C, the alarm output is turned ON.
When process variable < 203.0°C, the alarm output is turned OFF.
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Type Action Example

Turns ON the alarm output when process variable < | Set point: 200.0°C
(set point + alarm value). Alarm value: -5.0°C
Turns OFF the alarm output when process variable > | Hysteresis: 2.0°C
(set point + alarm value + hysteresis).

O,
The gray-colored portion is where the standby < 5.0°C
function operates. 2.0°C
Lower Limit Alarm . d D
] Hysteresis ON —¢
with Standby N le—
ON 'y ‘
FE y
rr
v 195.0°C 197.0°C 200.0°C
OFF -

] ] ] E ] ) When process variable < 195.0°C, the alarm output is turned ON.
= Alarm action point  Set point + Alarm action point When process variable > 197.0°C, the alarm output is turned OFF.

Turns ON the alarm output when process variable 2 | get point: 200.0°C
(set point + alarm value). Alarm value: 5.0°C
Turns ON the alarm output when process variable < | Hysteresis: 2.0°C

(set point - alarm value).

Turns OFF the alarm output when (set point - alarm 5.0°C 5.0°C

value + hysteresis) < process variable < (set point + R 7 .

alarm value - hysteresis). 2.0 C< 2.0 C‘

| The gray-colored portion is where the standby ON
Upper/Lower Limit | function operates. A 7'y
Alarm with Standby
Hysteresis Hysteresis
« > « OFF—— X ¥
ON i 7y 195.0°C 197.0°C 200.0°C 203.0°C 205.0°C

When process variable > 205.0°C, the alarm output is turned ON.
When process variable < 195.0°C, the alarm output is turned ON.
OFF—— When 197.0°C < process variable < 203.0°C, the alarm output

Alarm action point Set point Alarm action point is turned OFF.

A 4 A 4

Notes:

e Alarm action point
This indicates the point where the alarm output changes from OFF to ON.

« Standby function
This function does not immediately turn ON the alarm output when starting execution of the PID instruction, even when the process variable
is in the alarm output ON range.
The standby function is canceled when the process variable enters the alarm output OFF range, and when the process variable enters the
alarm output ON range, the alarm output will turn ON.
If the set point is changed, the standby function will be enabled again.

(Alarm output ON range) (Alarm output ON range)

Process variable =~ --------------- e R R
(Alarm output OFF range

ON
PID instruction input

OFF

Alarm output

ON

Cancel standby

OFF
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11. Alarm Value
Set the value that will be the trigger condition for Alarm Type (10). The value to set differs by the alarm type.

The content for the alarm value is as follows.

Alarm type Alarm value Range

Upper Limit Alarm When the process variable is current/voltage
or a data register:

-32,768 to 32,767"!

When the process variable is a thermocouple
or resistance temperature detector and the
data type is set to Celsius or Fahrenheit:
-3,276.8 to 3,276.7°C/°F"!

Lower Limit Alarm

Set the deviation from the set point.
Upper/Lower Limit Alarm When the process variable is current/voltage

or a data register:

0 to 65,535

When the process variable is a thermocouple
or resistance temperature detector and the
data type is set to Celsius or Fahrenheit:

0.0 to 6,553.50C/°F™!

Upper/Lower Limit Range Alarm

Process High Alarm Set the value where the alarm will operate as | . N
Minimum to maximum
Process Low Alarm an absolute value.
Upper Limit Alarm with Standby When the process variable is current/voltage

or a data register:

-32,768 to 32,767™

When the process variable is a thermocouple
or resistance temperature detector and the
data type is set to Celsius or Fahrenheit:
-3,276.8 to 3,276.70C/oF"!

When the process variable is current/voltage
or a data register:

0 to 65,535

Upper/Lower Limit Alarm with Standby When the process variable is a thermocouple
or resistance temperature detector and the
data type is set to Celsius or Fahrenheit:

0.0 to 6,553.5°C/°F*!

Lower Limit Alarm with Standby

Set the deviation from the set point.

*1 No alarm action when the alarm value is 0.

12. Hysteresis
Set the range from the alarm action point to when the alarm output changes from ON to OFF.
When hysteresis is set to a large value, the alarm output will not change by slight variations. When hysteresis is set to a
small value, the alarm output will change by slight variations near the alarm action point, which may negatively impact
connected equipment.
The range is 0.1 to 6,553.5 (°C/°F) or 1 to 65,535 (voltage/current input).
However, when the alarm type is Upper/Lower Limit Alarm or Upper/Lower Limit Alarm with Standby, you must set
hysteresis so that 1 < hysteresis < Alarm Value (11) is satisfied.

13. Delay Time
Set the time until the alarm output is turned ON after the condition to turn the alarm output ON is satisfied.

The delay time prevents the alarm output from turning ON unintentionally when there are fluctuations in the process
variable due to the effects of noise.

After the condition to turn the alarm output ON has been satisfied, if it is no longer satisfied by when the delay time elapses,
the alarm output does not turn ON.

The range is 0 to 10,000 s. When 0, the delay time is disabled.
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= Control tab

This tab configures the control parameters for the PID instruction.

PID (PID Contra) T ||
| Input | Control | Output ‘
PV:D0000 (1) (-32768 to 32767) Control Made: PID (PID Control) MV: DO019 (-32768 to 32767)

SP: 0
Devices | Input | Control | output
1. control Mode: [0 (PID contral) -]
2. Control Action: |Reverse(nntrulAmun E“
3, Set Point (SP): {0 to 32767)
4. Proportional Band (P (#/-)(0.01 to 100.00) %
5, Integral Time (1): (0.1t 6553.5) s
6. Derivative Time (D): {0.1to 6553.5) s
7. Derivative Gain: 2] (0 to 100) %
8. ARW (Anti-Reset Windupk (0to 100) %
e e
10.
| Devicenliocson | Lok || caned || <Basc |

1. Control Mode (S1+6)

Select PID (PID Control), P (Proportional Control), PI (PI Control) or PD (PD Control) according to the characteristics
of the target application.

For details about each control, see “PID Control” on page 28-20.

2. Control Action (S3+0)
 Select the control action from Direct Control Action or Reverse Control Action.
« Direct control action operates to increase the output manipulated variable when the process variable is higher than the set point.

Cooling equipment uses this operation. Reverse control action operates to increase the output manipulated variable when the process
variable is lower than the set point. Heating furnaces uses this operation. (53+0) is read-only.

Output manipulated Output manipulated
variable variable
y Set Point \ Set Point

100% /— 100%

0% 0%

< == process variable e ==  Process variable
Proportional Band Proportional Band
Direct control action Reverse control action

3. Set Point (S1+7)

The set point can be set between the minimum value and the maximum value of the process variable. The setting unit for the
set point is as follows.

When Analog Input FC6A-P]J2CP (thermocouple input/resistance temperature detector input analog cartridge) is set for the
process variable, it can be set in units of 0.1°C/°F.

When Data Register or Analog Input FC6A-PJ2A (voltage input/current input analog cartridge) is set for the process variable,
it can be set in units of 1.
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4. Proportional Band (S1+8)
The proportional action changes the output proportional to the deviation between the set point and process variable.
If the process variable is in the range of the proportional band, the control output (S3+6) turns on or in proportional to the
deviation. If the process variable is out of the proportional band, the control output (S3+6) is always on or off.
When the proportional band is made larger, the control output (S3+6) turns on and off from a state where the deviation is large,
so overshooting (process variable goes above the set point), undershooting (process variable falls below the set point), and
hunting (process variable is in an unstable undulating state) decrease, but it takes time until the process variable reaches the set
point and the offset between the set point and the process variable becomes larger.
When the proportional band is made smaller, the control output starts turning on and off at near the set point, so the time until
the process variable reaches the set point decreases and the offset also becomes smaller, but hunting increases. If the
proportional band is set extremely small, the control is the same as on/off operation.
When auto tuning is used, the appropriate proportional band can be automatically set for the target application. For details, see
“Auto Tuning (AT)” on page 28-21.
The proportional band can be set from £0.01 to £100.00% in 0.01% increments.

5. Integral Time (S1+9)
With only the proportional action, an offset occurs between the set point and the process variable even when the target
application is in a stable state. In order to bring this offset close to 0, the integral action is required. Integral time is a factor that
determines the manipulated variable by the integral action. If the integral time is too short, the integral action becomes too large,
which causes hunting of a long cycle. Conversely, if the integral time is too long, the processing until the set point is reached will
take time. The integral execution range is - proportional band to + proportional band. If the process variable goes out of the
proportional band due to a change in the set point or a disturbance, the integration calculation stops. As a result, the response of
the output manipulated variable against the change in set point improves and undershoot and overshoot can be reduced.
When auto tuning is used, the appropriate integral time can be automatically set for the target application. For details, see “Auto
Tuning (AT)” on page 28-21.
The integral time can be set from 0.1 to 6553.5 seconds in 0.1 second increments.

6. Derivative Time (S1+10)
When the set point changes or when the difference between the set point and the process variable increases due to a
disturbance, the derivative action quickly brings the process variable close to the set point by increasing the manipulated
variable. When the derivative time is decreased, the derivative action becomes weaker and the response to rapid temperature
changes becomes slower. The action to control rapid temperature increases also becomes weaker, so the time to reach the set
point will become shorter, but overshoot will occur more easily. When the derivative time is increased, the derivative action
becomes large and the response to rapid temperature changes becomes faster. The action to control rapid temperature
increases also becomes more powerful, so the time to reach the set point will become longer, but overshoot will occur less easily.
When auto tuning is used, the appropriate derivative time can be automatically set for the target application. For details, see
“Auto Tuning (AT)” on page 28-21.
The derivative time can be set from 0.1 to 6553.5 seconds in 0.1 second increments.

7. Derivative Gain (S1+11)
When the derivative gain is set to a small value, the output manipulated variable is more easily affected by noise and changes in
the set point. When the derivative gain is set to a large value, the output manipulated variable is less easily affected by noise
and changes in the set point, but stability at normal times decreases. When noise or changes in the process variable occur,
normally set this to 20 to 30%.
The derivative gain can be set from 0 to 100% in 1% increments.

8. ARW (Anti Reset Windup) (S1+12)
Set the point to start the integral action. If the integral term is enabled from the start of execution of the PID instruction,
overshoot may be caused. Overshoot can be controlled by delaying the integral action with ARW linked to the proportional band.
ARW is normally 100%, which results in appropriate control with little overshoot. If ARW is set too small, overshoot can be
eliminated, but an offset may occur.
The ARW can be set from 0 to 100%.
For example, when ARW=50% and proportional band=20.00%, the integral action starts from when the deviation becomes
smaller than 10%.

9. AT (Auto Tuning) Bias (S1+13)
Set the bias value for the auto tuning.
The auto tuning start point is determined by the AT bias value in 1 increments.
When process variable < (set point - AT bias value):
AT start point = (set point - AT bias value)

When process variable = (set point + AT bias value):
AT start point = (set point + AT bias value)

When (set point - AT bias value) < process variable < (set point + AT bias value):
AT start point = set point

For details, see “"Auto Tuning (AT)” on page 28-21.
The AT bias can be set in the range of process variable minimum value < (set point - AT bias setting value) or process
variable maximum value > (set point + AT bias setting value) in units of 1.

10. Advanced/Basic
Click this button and you can show or hide the advanced settings. On the Control tab, Derivative Gain (7) can be set as an
advanced setting.
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mOutput tab
This tab configures the output parameters for the PID instruction.
PID (PID Cantrol) (=
Input Control ‘ Output ‘
PV:D0000 (I) (-32768 to 32767) Control Mode: PID (PID Control) Mv: D0019 (-32768 to 32767)

SP: 0
Devices | Input | Control | Output

1. output Manipulated Variable (M} “)Analog Output: l:l

®) Data Register
2. Device Address: Do018

3. Maximum Value: (-32768 to 32767)
4. Minimum Value: (-32768 to 32767)

5. Output Manipulated Variable Limit: [pisable -]
6. —
7 —
8.ManuaIMUdEOutputMV: (0 to 100) %
Q. Output MV Rate-of-Change: (0 to 100) %/s
10. Proportional Band Offset: (-100 to 100) %
11, Control Period: 3.0 (0.1t0 50.0) s
12.
Device Allocation | | oK | ‘ Cancel | | < Basic

1. Output Manipulated Variable (analog value) (S1+19)
Set the output for the PID control. The value can be specified as Analog Output or Data Register. The manipulated variable
calculated with the PID instruction according to the output manipulated variable limit (5) setting is stored.

When Analog Output is specified

An analog output (AQO to AQ5) can be set. The output is output from the set analog output (AQO to AQ5). For auto mode,
the value that is output is the value stored in the output manipulated variable (analog value) (S1+19) having undergone
linear conversion in the range of the maximum value and the minimum value of the analog output (AQO to AQ5). For manual
mode, the value that is output is the value stored in the manual mode output manipulated variable (S1+17) having
undergone linear conversion in the range of the maximum value and the minimum value of the analog output (AQO to AQ5).
The value of the output manipulated variable is automatically stored in the special data register that corresponds to the
analog output (AQO to AQ5) For the allocation of special data registers, see Chapter 27 "Internal Devices" - "2.2 Control
Device Addresses" in the SmartAXIS Touch User's Manual.

Note: To use an analog output (AQO to AQ5), the analog output must be configured in advance. For details on analog output settings, see Chapter

3 "Project" - "4.14 Analog Output" in the SmartAXIS Touch User's Manual

When Data Register is specified
The output manipulated variable for PID control is stored in control register S1+19 in the range of minimum value (4) <
output manipulated variable < maximum value (3). For manual mode, the stored value is that the one, stored in the manual
mode output manipulated variable (S1+17), is converted linearly in the range of minimum value (4) and maximum value (3).

Configure parameters 2 through 4 when data register is selected as the output manipulated variable.

2. Device address
Shows the control register (S1+19) configured on the device tab when Data Register is specified as the output manipulated
variable (1).

3. Maximum Value, 4. Minimum Value
A value that is the PID instruction output manipulated variable having undergone linear conversion in the range of maximum
value (3) and minimum value (4) is stored in the set data register.
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5. Output Manipulated Variable Limit
Set the output manipulated variable by restricting the manipulated variable calculated by the PID instruction.
When Disabled
The manipulated variable calculated by the PID instruction is the output manipulated variable.
When Enable (upper and lower limits)
When the manipulated variable calculated by the PID instruction exceeds the output manipulated variable upper limit or
lower limit, the upper limit value or the lower limit value is set as the output manipulated variable.

When Enable (percentage)
The result of the manipulated variable calculated by the PID instruction multiplied by 1 to 99% is set as the output
manipulated variable. The output manipulated variable lower limit (7) is disabled at this time.

6. Output manipulated variable upper limit/percentage (S1+14)

When Output manipulated variable restriction is Output manipulated variable (upper limit, lower limit)
Set the upper limit value of the output manipulated variable for the control output. When the manipulated variable
calculated by the PID instruction is higher than or equal to the output manipulated variable upper limit value, the set upper
limit value is set as the output manipulated variable for the control output. When setting the output manipulated variable
upper limit value, you must set the output manipulated variable upper limit value so that it satisfies output manipulated
variable lower limit value < output manipulated variable upper limit value.
The output manipulated variable upper limit value can be set from 0 to 100% in 1% increments.

When Enable (percentage)
The result of the manipulated variable calculated by the PID instruction multiplied by 1 to 99% is set as the output manipulated variable.

Output manipulated variable = manipulated variable calculated by the PID instruction x output manipulated variable (scaling factor)
7. Output manipulated variable lower limit (S1+15)

When Enable (upper and lower limits)
Set the lower limit value of the output manipulated variable for the control output. When the manipulated variable calculated
by the PID instruction is lower than or equal to the output manipulated variable lower limit value, the set lower limit value is
set as the output manipulated variable for the control output. When setting the output manipulated variable lower limit
value, you must set the output manipulated variable lower limit value so that it satisfies output manipulated variable lower
limit value < output manipulated variable upper limit value. The output manipulated variable lower limit value can be set
from 0 to 100% in 1% increments.

When Enable (percentage)
The output manipulated variable lower limit is disabled.

8. Manual Mode Output MV (S1+17)
Set the output manipulated variable for manual mode. To enable this function, Auto/manual mode (S3+1) must be turned on.
The manual mode output manipulated variable is enabled for the output manipulated variable, the output manipulated variable
(digital value), and the control output.
For switching between auto/manual mode, see “Auto/manual mode (S3+1)"” on page 28-18.
The manual mode output manipulated variable can be set from 0.00 to 100.00% in 0.01% increments. When the output
manipulated variable limit is Output manipulated variable (upper limit, lower limit), the manual mode output manipulated
variable must be set between output manipulated variable lower limit value and output manipulated variable upper limit value.

9. Output MV Rate-of-Change (S1+16)
Set the output manipulated variable to change in a second. When the output manipulated variable rate of change is 0%/second,
this function is disabled.
When the difference between the set point and process variable is large, the normal output switches from off to on as shown in
the diagram on the next page, but by setting the output manipulated variable rate of change, the rate of change for the output
manipulated variable can be changed as shown in the diagram on the next page.
The output manipulated variable rate of change can be set from 0 to 100%/second in 1% increments.

Normal output Output when the output manipulated variable rate of change is set
0, 0, 0,
ONood 100% s I20/05 I10/05
OFF . .
1 sec 5 sec 10 sec

This function is suitable for the control of high-temperature heaters (elements composed of molybdenum, tungsten, platinum,
used at approximately 1500 to 1800°C) that burn out when rapidly energized.
10. Proportional Band Offset (S1+20)

The proportional band can be shifted by the value set as the proportional band offset.
For example, if the proportional band offset is set to 20%, the proportional band shifted up by 20%.
The proportional band offset can be set from -100 to 100%.
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11. Control Period (S1+21)
Set the cycle to perform on/off control of the control output according to the output manipulated variable. The on pulse width
for the control period varies according to the output manipulated variable.

The control period can be set from 0.1 to 50.0 seconds in 0.1 second increments.

When control period: 50 (5 seconds)

Control output

Output manipulated

variable (80%)

Output manipulated
variable (60%)

Output manipulated
variable (50%)

ON (4 sec)

5 sec

OFF

OFF | ON (3 sec) OFF ON (2.5 sec) OFF

5 sec 5 sec

<
<

12. Advanced/Basic
Click this button and you can show or hide the advanced settings. On the Output tab, Output Manipulated Variable Limit (5),
Output Manipulated Variable Upper Limit/Percentage (6), Output Manipulated Variable Lower Limit (7), Manual Mode Output MV
(8), Output MV Rate-of-Change (9), Proportional Band Offset (10), and Control Period (11) can be set as advanced settings.

S1: Control registers

>» |l >l -
> < > < >

ON

desstt‘i)l:aagieon Function Setting details R/W
¢ When Analog Input is specified
AIO to AI5 can be selected. S1+0 is read-only.
S1+0 Process variable + When Data Register is specified R/W
Store a value that satisfies process variable minimum value < process
variable < process variable maximum value. S1+0 is readable/writable.
S1i+1 Output manipulated variable Store a value between 0 and 100 (0% to 100%). R
S1+2 Operation status Store thg PID instructio.n execution status or error status. R
For details, see “Operation status (S1+2)” on page 28-16.
Set a value that satisfies alarm 2 value (process low alarm) < alarm 1 value <
. rocess variable maximum.
S1+3 Alarm 1 (process high alarm) gperates as process variable maximum value when alarm 1 value < alarm 2 RW
value (process low alarm) or alarm 1 value > process variable maximum value.
Set a value that satisfies process variable minimum value < alarm 2 value <
S1+4 Alarm 2 (process low alarm) alarm 1 value (process high ala_rn.w) R/W
Operates as process variable minimum value when alarm 2 value < process
value minimum value or alarm 1 value (process high alarm) < alarm 2 value.
Set a value between 1 and 10,000 (0.01 to 100.00 seconds).
S1+5 Sampling period Sampling period of 0 operates as 0.01 seconds and 10,001 or higher operates R/W
as 100.00 seconds.
Select the control mode.
0: PID control
1: Proportional control
S1+6 Control mode 2: PI c[zmtrol R/W
3: PD control
Operates as 0 (PID Control) when a value other than those listed above.
Set a value that satisfies process variable minimum value < set point <
process variable maximum value.
S1+7 Set point When set point < process variable minimum value or process variable R/W
maximum value < set point, a set point configuration error occurs and the
previous set point is retained.
Set a value between 1 and 10,000 (£0.01 to £100.00%)
S1+8 Proportional band Proportional band of 0 operates as £0.01% and 10,001 or higher operates as R/W
+100.00%.
. Set a value between 1 and 65,535 (0.1 to 6553.5 seconds).
S1+9 Integral time When integral time is 0, integral time is disabled. RIW
L Set a value between 1 and 65,535 (0.1 to 6553.5 seconds).
S1+10 Derivative time When derivative time is 0, derivative time is disabled. RIW
— . Set a value between 0 and 100 (0 to 100%)
Si+i1 Derivative gain Derivative gain of 0 operates as 0% and 101 or higher operates as 100%. RW
SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382 28-13
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desstt?;:giin Function Setting details R/W
Set a value between 0 and 100 (0 to 100%)
S1+12 ARW ARW of 101 or higher operates as 100%. RIW
Set a value that satisfies process variable minimum value < (set point - AT bias
S1+13 AT bias sett?ng value) and process val"iable maximum value > (set point +./§T bia.s R/W
setting value). When a value is set that does not satisfy both conditions listed
above, 133 is stored in the operation status (S1+2).
¢ When Enable (upper and lower limits)
Set a value between 0 and 100 (0 to 100%)
Operates as 100 for a value other than 0 to 100.
L]
S1+14 Output manipulated variable \slve':znviruzblla:ttvpe:cjg(t):?ea)nd 10099 (1 to 99% RIW
upper limit/percentage )
Operates as the “Output manipulated variable upper limit” for a value
other than 10001 to 10099.
Output manipulated variable = manipulated variable calculated by the PID
instruction x scaling factor
Set a value between 0 and 100 (0 to 100%)
S1+15 Output manipulated variable Operates as 0 for a value other than 0 to 100. Set a value that satisfies R/W
lower limit Output manipulated variable lower limit value < Output manipulated variable
upper limit value.
S1+16 Output manipulated variable Set a value between 0 and 100 (0 to 100%/second) R/W
rate of change If not 0 to 100, output manipulated variable rate of change is disabled.
Set a value between 0 and 10000 (0.00 to 100.00%). Set a value that
satisfies output manipulated variable lower limit value < manual mode output
manipulated variable < output manipulated variable upper limit value.
S1+17 Mangal mode ou.tput When the output manipulated variable limit enable (S3+2) is ON, this R/W
manipulated variable . . o
operates as the output manipulated variable lower limit value for a value
other than one between the output manipulated variable lower limit value
and the output manipulated variable upper limit value.
Output manipulated variable is stored as a value between -32,768 and
+32,767 (-327.68 to +327.67%).
S1+18 Output manipulated variable The output manipulated variable (% value) is unknown while auto tuning is R
(% value) executing.
For manual mode, the manual mode output manipulated variable value is not
stored.
* When Analog Output is specified for the output manipulated variable
The output manipulated variable (%) stored in S1+1 is linearly converted
with the minimum and maximum values configured for AQO to AQ5, and
S1+19 Output manipulated variable the converted value is stored in S1+19. R
(Analog value)  When Data Register is specified for the output manipulated variable
The output manipulated variable (%) stored in S1+1 is linearly converted
with the minimum and maximum output values, and the converted value is
stored in S1+19.
Set a value between -100 and 100 (-100 to 100%)
S1+20 Proportional band offset Proportional band offset of -101 or lower operates as -100% and 101 or R/W
higher operates as 100%.
Set a value between 1 and 500 (0.1 to 50.0 seconds)
S1+21 Control period Control period of 0 operates as 0.1 seconds and 501 or higher operates as R/W

50.0 seconds.
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desstt(i’;:gi‘:)n Function Setting details R/W
Set the Alarm 3 action type.
0: No Alarm Action
1: Upper Limit Alarm
2: Lower Limit Alarm
3: Upper/Lower Limit Alarm
S1+22 Alarm 3 action 4: Upper/Lower Limit Range Alarm RIW
5: Process High Alarm
6: Process Low Alarm
7: Upper Limit Alarm with Standby
8: Lower Limit Alarm with Standby
9: Upper/Lower Limit Alarm with Standby
Operates as 0 (No Alarm Action) for value other than those listed above.
Set the value that will be the trigger condition for the Alarm 3 action.
S1+23 Alarm 3 value For details, see "Alarm 3 value (S1+23)" (page 28-17). RIW
Set the range from the alarm action point to when the alarm output changes
from ON to OFF.
Set a value that satisfies the following conditions in the range of 1 to 65,535
(0.1 to 6,553.5 (°C/°F), 1 to 65,535 (voltage/current input)).
e When Alarm 3 action is set to Upper/Lower Limit Alarm or Upper/
S1+24 Alarm 3 hysteresis Lower Limit Alarm with Standby R/W
1 < Alarm 3 hysteresis < Alarm 3 value
« When Alarm 3 action is not set to Upper/Lower Limit Alarm or Upper/
Lower Limit Alarm with Standby
1 < Alarm 3 hysteresis < 65,535
When 0, hysteresis operates as 1 (0.1 (°C/°F) or 1 (voltage/current input)).
Set the time until the alarm output is turned ON after the condition to turn
the alarm output ON is satisfied.
S1+25 Alarm 3 delay time Set as 0 (delay time disabled) or in the range of 1 to 10,000 (1 to 10,000 R/W
seconds).
When 10,001 or higher, delay time operates as 10,000 seconds.
. Set the Alarm 4 action type.
S1+26 Alarm 4 action The setting details are the same as Alarm 3 action (S1+22). RIW
Set the value that will be the trigger condition for the Alarm 4 action.
S1i+27 Alarm 4 value The setting details are the same as Alarm 3 value (S1+23). RIW
Set the range from the alarm action point to when the alarm output changes
S1+28 Alarm 4 hysteresis from ON to OFF. R/W
The setting details are the same as Alarm 3 hysteresis (S1+24).
Set the time until the alarm output is turned ON after the condition to turn
S1+29 Alarm 4 delay time the alarm output ON is satisfied. R/W
The setting details are the same as Alarm 3 delay time (S1+25).
. Set the Alarm 5 action type.
S1+30 Alarm 5 action The setting details are the same as Alarm 3 action (S1+22). RIW
Set the value that will be the trigger condition for the Alarm 5 action.
S1+31 Alarm 5 value The setting details are the same as Alarm 3 value (S1+23). R/W
Set the range from the alarm action point to when the alarm output changes
S1+32 Alarm 5 hysteresis from ON to OFF. R/W
The setting details are the same as Alarm 3 hysteresis (S1+24).
Set the time until the alarm output is turned ON after the condition to turn
S1+33 Alarm 5 delay time the alarm output ON is satisfied. R/W
The setting details are the same as Alarm 3 delay time (S1+25).
. Set the Alarm 6 action type.
S1+34 Alarm 6 action The setting details are the same as Alarm 3 action (S1+22). RIW
Set the value that will be the trigger condition for the Alarm 6 action.
S1+35 Alarm 6 value The setting details are the same as Alarm 3 value (S1+23). R/W
Set the range from the alarm action point to when the alarm output changes
S1+36 Alarm 6 hysteresis from ON to OFF. R/W
The setting details are the same as Alarm 3 hysteresis (S1+24).
Set the time until the alarm output is turned ON after the condition to turn
S1+37 Alarm 6 delay time the alarm output ON is satisfied. R/W
The setting details are the same as Alarm 3 delay time (S1+25).
::Igg — Reserved — — —
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Operation status (S1+2)

Indicates the PID instruction execution status or error status.
o Xin the table indicates the elapsed time from the start of AT until the set point is reached. X is incremented by 1 every 10 minutes. 9 is
stored if the elapsed time is equal to or longer than 90 minutes.

« xin the table indicates the elapsed time from the start of PID instruction until the set point is reached. x is incremented by 1 every 10
minutes. 9 is stored if the elapsed time is equal to or longer than 90 minutes.

« If an error code (status code value is equal to or greater than 100 and less than 120) is set for the operation status, execution for PID control
is stopped. Set the correct parameters and then turn on the PID instruction input once again.

Status code

Status description

Status classification

1X Auto tuning in progress .
AT is normally executed
2X Auto tuning ended
5x P/PI/PID control in progress .
PID is normally executed
6x Set point is reached (Changes from 5x to 6x onace the set point is reached.)
103 eneton s I was o P TENPASE b executon stop
104 — Reserved — —
106 A value v.vas set for the seF point tha.t does not satisfy process variable minimum value PID execution stop
< set point < process variable maximum value.
109 \Ij;cr);ebslz \si:?:]ls nivp;zzze:; \s/asreiible maximum value or process variable < process PID execution stop
120 The control mode was set to a value other than 0 to 3. PID execution continues
121 The sampling period was set to 0 or 10,001 or greater. PID execution continues
122 The proportional band was set to 0 or a value of 10,001 or greater. PID execution continues
123 The derivative gain was set to 0 or a value of 101 or greater. PID execution continues
124 The integral start factor (ARW) was set to a value of 101 or greater. PID execution continues
A value was set for the alarm 1 value (process high alarm) that does not satisfy alarm
125 2 value (process low alarm) < alarm 1 value (process high alarm) < process variable | PID execution continues
maximum value.
A value was set for the alarm 2 value (process low alarm) that does not satisfy
126 process variable minimum value < alarm 2 value (process low alarm) < alarm 1 value | PID execution continues
(process high alarm).
The output manipulated variable restriction er limit value was set to a value
127 mM%&m;iQQLiimmew%%p Frenm e e PID execution continues
128 'cl)':weh I::teprutlt3 Irgaz)l(zléljttii: \(l:z:etlilzluee;estrlctlon lower limit value was set to a value of 101 PID execution continues
129 The output manipulated variable rate of change was set to a value of 101 or higher. | PID execution continues
The manual mode output manipulated variable was set to a value that does not satisfy
130 output manipulated variable restriction lower limit value < manual mode output PID execution continues
manipulated variable < output manipulated variable restriction upper limit value.
131 The proportional band offset value was set to a value that is not between -100 to 100. | PID execution continues
132 The control cycle was set to 0 or a value of 501 or greater. PID execution continues
A value was set that does not satisfy process variable minimum value < (set point - AT
133 bias setting value) and process variable maximum value > (set point + AT bias setting | PID execution continues
value).
134 to 199 — Reserved — —
200 The alarm type for Alarm 3 was set to a value of 10 or higher. PID execution continues
201 The alarm type for Alarm 4 was set to a value of 10 or higher. PID execution continues
202 The alarm type for Alarm 5 was set to a value of 10 or higher. PID execution continues
203 The alarm type for Alarm 6 was set to a value of 10 or higher. PID execution continues
204 to 209 — Reserved — —
210 ;I'i\:i ;c:;c;nvgﬂztoio; :Z:L ; v:;tli; :1e set alarm value exceeded the process variable PID execution continues
211 ;I'i\:i ;c:;c;nvgﬂztoio; :Z:L :1 v:;tli; :1e set alarm value exceeded the process variable PID execution continues
212 ;I'i\:i ;c:;c;nvgﬂztoio; :Z:L :1 v:;tli; :1e set alarm value exceeded the process variable PID execution continues
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Status code Status description

Status classification

The action point for Alarm 6 with the set alarm value exceeded the process variable

213 e )
minimum value or maximum value.

PID execution continues

214 to 219 — Reserved —

The action point for Alarm 3 with the set hysteresis exceeded the process variable

220 . ) PID execution continues
minimum value or maximum value.

221 The.actlon point for AIa.rm 4 with the set hysteresis exceeded the process variable PID execution continues
minimum value or maximum value.

222 The.actlon point for AIa.rm 5 with the set hysteresis exceeded the process variable PID execution continues
minimum value or maximum value.

223 The.actlon point for AIa.rm 6 with the set hysteresis exceeded the process variable PID execution continues
minimum value or maximum value.

224 to 229 — Reserved — —

230 The Alarm 3 delay time was set to a value of 10,001 or higher. PID execution continues

231 The Alarm 4 delay time was set to a value of 10,001 or higher. PID execution continues

232 The Alarm 5 delay time was set to a value of 10,001 or higher. PID execution continues

233 The Alarm 6 delay time was set to a value of 10,001 or higher. PID execution continues

234 to 239 — Reserved — —
When the Alarm 3 alarm type was set to the upper/lower limit alarm or the upper/

240 lower limit alarm with standby, the Alarm 3 hysteresis was set to a value that does not | PID execution continues

satisfy hysteresis < alarm value.

When the Alarm 4 alarm type was set to the upper/lower limit alarm or the upper/
241 lower limit alarm with standby, the Alarm 4 hysteresis was set to a value that does not
satisfy hysteresis < alarm value.

PID execution continues

When the Alarm 5 alarm type was set to the upper/lower limit alarm or the upper/
242 lower limit alarm with standby, the Alarm 5 hysteresis was set to a value that does not
satisfy hysteresis < alarm value.

PID execution continues

When the Alarm 6 alarm type was set to the upper/lower limit alarm or the upper/
243 lower limit alarm with standby, the Alarm 6 hysteresis was set to a value that does not
satisfy hysteresis < alarm value.

PID execution continues

244 to

65535 — Reserved —

Alarm 3 value (S1+23)

Set the value that will be the trigger condition for the alarm. The value to set differs by the alarm type.

The content for the alarm value is as follows.

Alarm type Alarm value

Range

Upper Limit Alarm

Lower Limit Alarm

-32,768 to 32,767

Set the deviation value from the set point.
Upper/Lower Limit Alarm

Upper/Lower Limit Range Alarm

0 to 65,535™

Process High Alarm Set the value where the alarm will operate as an
Process Low Alarm absolute value.

Minimum to maximum

Upper Limit Alarm with Standby

Lower Limit Alarm with Standby Set the deviation value from the set point.

-32,768 to 32,767™

Upper/Lower Limit Alarm with Standby 0 to 65,5351

*1 No alarm action when the alarm value is 0.

S2: Initialization Input

When the initialize input is on, the control registers (data registers) are overwritten with the values configured on the WindLDR
input tab, control tab, and output tab. If you want the initialization to be performed just one time, please use a SOTU (shot up)

or a SOTD (shot down) instruction.
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S3: Control Relay

Device Function Setting details R/W
) 0 (OFF): Reverse control action
S3+ Control acti R
3+0 ontrol action 1 (ON): Direct control action
0 (OFF): Auto
S3+1 Aut | mod R/W
uto/manual mode 1 (ON): Manual /
$3+2 Qu?put manipulated variable | 0 (OFF): Disabled ' ' R/W
limit enable 1 (ON): Enabled (operates with S1+14, 15 settings)
S3+3 Alarm 1 output Turns on when process variable (S1+0) > alarm 1 value (process high alarm) (S1+3). R
S3+4 Alarm 2 output Turns on when process variable (S1+0) < alarm 2 value (process low alarm) (S1+4). R
S3+5 Control output Turns on and off according to the control period and output manipulated variable. R
. Starts auto tuning when execute auto tuning is turned on.
S3+6 AT execution R/W
Stops auto tuning if execute auto tuning is turned off while auto tuning is executed. /
S3+7 AT complete output Turns on after auto tuning ends R
Turns ON when the process variable (S1+0) is outside the Alarm 3 action (S1+22) range.
S3+8 Alarm 3 output R
P Turns OFF when the process variable (51+0) is inside the Alarm 3 action (S1+22) range.
T N when th iable (S1+0) i ide the Alarm 4 action (S1+2 .
$3+9 Alarm 4 output urns ON when the process varla.1b e (S1+0) |&.: o.uts.ldet e Alarm acFlon (S1+26) range R
Turns OFF when the process variable (51+0) is inside the Alarm 4 action (S1426) range.
- 0 - - n _
$3+10 Alarm 5 output Turns ON when the process varlz.able (S1+0) |§ o.uts.lde the Alarm 5 acFlon (S1+30) range R
Turns OFF when the process variable (51+0) is inside the Alarm 5 action (S1430) range.
- Y - - ; _
S3+11 Alarm 6 output Turns ON when the process varlz-able (S1+0) |§ o.uts.lde the Alarm 6 acFlon (S1434) range R
Turns OFF when the process variable (S1+0) is inside the Alarm 6 action (S1+34) range.
S3+12to
$3+15 — Reserved — — —

Operation action (S3+0)

In direct control action, PID instruction operates to increase the output manipulated variable when the process variable is higher
than the set point. Cooling equipment uses this operation. In reverse control action, PID instruction operates to increase the
output manipulated variable when the process variable is lower than the set point. Heating furnaces uses this operation.

Output manipulated Output manipulated
variable variable
Set Point Set Point
100% /— 100%
0% 0%
[ == Pprocess variable < == process variable
Proportional Band Proportional Band
Direct control action Reverse control action

Auto/manual mode (S3+1)

In auto mode, PID instruction controls the output according to the manipulated variable calculated by the PID instruction. In
manual mode, PID instruction controls the output with the manual mode output manipulated variable (S1+17). To use manual
mode, you must set the manual mode output manipulated variable in advance.

Output manipulated variable limit enable (S3+2)
You can enable or disable the output manipulated variable restriction using the output manipulated variable upper limit value
(S1+14) and the output manipulated variable lower limit value (S1+15).

Alarm 1 output (S3+3)
Turns on if the process variable (S1+0) is higher than or equal to the alarm 1 value (process high alarm) (S1+3). This is read-only data.

Alarm 2 output (S3+4)
Turns on if the process variable (S1+0) is lower than or equal to the alarm 2 value (process low alarm) (S1+4). This is read-only data.
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Control output (S3+5)

When PID instruction is in auto mode, the control output turns on and off according to the manipulated variable calculated by
the PID instruction and the control period (S1+21). When PID instruction is in manual mode, the control output turns on and off
according to the manual mode output manipulated variable (S1+17) and the control period.

AT execution (S3+6)

When the execute auto tuning is turned on, auto tuning is initiated. Once auto tuning is finished, it is turned off automatically.
The auto tuning is terminated if it is turned off while auto tuning is executed.

AT complete output (S3+7)
The auto tuning completion output is turned on when the auto tuning is successfully completed.

Alarm 3 output (S3+8)

Turns ON when the process variable (S1+0) is outside the Alarm 3 action (S1+22) range.
Turns OFF when the process variable (S1+0) is inside the Alarm 3 action (S1+22) range. This is read-only data.

Alarm 4 output (S3+9)
Turns ON when the process variable (S1+0) is outside the Alarm 4 action (S1+26) range.
Turns OFF when the process variable (S1+40) is inside the Alarm 4 action (S1+26) range. This is read-only data.

Alarm 5 output (S3+10)

Turns ON when the process variable (S1+0) is outside the Alarm 5 action (S1+30) range.
Turns OFF when the process variable (S1+0) is inside the Alarm 5 action (S1+30) range. This is read-only data.

Alarm 6 output (S3+11)

Turns ON when the process variable (S1+0) is outside the Alarm 6 action (S1+34) range.
Turns OFF when the process variable (S1+0) is inside the Alarm 6 action (S1+34) range. This is read-only data.
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PID Control
PID control performs adjustment operations to cancel the deviation between a single set point and the process variable that is
present in normal temperature control. The types of PID control that can be used with the Touch are as follows.

mProportional control
Proportional control outputs the manipulated variable in the proportional band that is proportional to the deviation between the set

point and the process variable. The output is turned on until the process variable reaches the A point (the proportional band), and
when it exceeds this (it enters the proportional band), the control output starts to be turned on and off at the control cycle, and
then when the set point is exceeded, the control output is turned completely off. Along with the rise in temperature from the A
point to the set point, the control output on time becomes shorter and the off time becomes longer. An offset always occurs with
Proportional control. The P action is suitable for processes with no wasted time such as gas pressure control and level control.
When set to Proportional control, integral time and derivative time are automatically ignored.

Temperature Proportional band Offset

Set point

Time
« When the proportional band is made smaller, the control output turns on or off from near the set point, so the time until the process variable
rises in temperature to the set point decreases and the offset also becomes smaller, but hunting increases.
« When the proportional band is made larger, the control output turns on or off from a temperature considerably lower than the target
temperature, so auto tuning and hunting eliminate, but it takes time until the process variable rises in temperature to the set point and the

offset between the set point and the process variable becomes larger.

uPI control
The I action automatically corrects the offset generated by Proportional control. However, for rapid changes in temperature due to

disturbances, it will take time until the temperature stabilizes. The PI action is suitable for temperature control with a slow rate of change.
When set to PI control, derivative time is automatically 0.

Temperature Proportional band

Set point /\\/ \/

/2 bisturbance

Time
« If the integral time is too small, I (integral) control becomes more powerful and the offset can be corrected in a short amount of time, but this

may cause long cycles of hunting.
« If the integral time is too large, I (integral) control becomes weaker and it takes time to correct the offset.

= PD control
Compared to Proportional control, PD control increases the response to rapid temperature changes due to disturbances, stabilizes

control in a short amount of time, and attempts to improve the transient response characteristics. PD control is suitable to

temperature control with a fast rate of change.
When set to PD control, integral time is automatically 0.

Temperature Proportional band

Set point Yy

4 Disturbance

Time
« When the derivative time is decreased, the D (derivative) control becomes weaker and the response to rapid temperature changes becomes
slower. The action to control rapid temperature increases also becomes weaker, so the rise in temperature time to the set point will become
faster, but overshooting the set point will occur more easily.
« When the derivative time is increased, the D (derivative) control becomes more powerful and the response to rapid temperature changes
becomes faster. The action to control rapid temperature increases also becomes more powerful, so the rise in temperature time to the set
point will become slower, but overshooting the set point will occur less easily.
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uPID control
PID controls overshooting and hunting in Proportional control, corrects the offset in I (integral) control, and makes rapid
temperature changes due to disturbances converge on the set point in a short amount of time in D (derivative) control. Ideal
temperature control can be performed by using PID control. The parameters for the proportional band, integral time, and
derivative time in PID control can be automatically set with auto tuning.

Temperature

Set point I \/

Disturbance

Time

Auto Tuning (AT)
Optimal temperature control parameters will differ according to the characteristics of the subject to control. When performing PID
control, the proportional band (P), integral time (I), and derivative time (D) can be automatically set by executing auto tuning.

e Perform auto tuning during test operation.
« When auto tuning is executed near normal temperatures, temperature fluctuations cannot be imposed, so auto tuning may not end normally.

In such cases, set the values for P, I, and D manually.
o When auto turning is executed once, so long as the process is not changed, it is not necessary to execute auto tuning again.
o The PID parameters obtained with auto tuning may not be optimal values depending on the subject to control. In this case, manually adjust

the parameters.

mAuto tuning (AT)

In order to automatically set the proportional band (P), integral time (I), and derivative time (D), fluctuations must be forcibly
imposed on the subject to control to set each value to the optimal value. In order to perform optimal auto tuning, fluctuations
must be imposed when the process variable has reached a value near the set point. Fluctuations can be imposed when the process
variable is near the set point by setting the AT bias. The relationship between the set point, AT bias, auto tuning start point, and
fluctuation start point is as follows.

Process variable (PV) =< set point (SP) - AT bias setting value
When the AT bias setting is set to 20°C, fluctuations will start when the process variable (PV) reaches a temperature 20°C lower

than the set point (SP).

1. Measuring PID constants

Temperature Proportional band
2. Calculate PID constants
SPDr g 3. Control with the PID constants set with AT
I4 / 4. AT bias setting value (20)
SP-20 N
A AT: When the AT execution bit is turned on
A
AT Time=>
1 2 3

Set point (SP) - AT bias setting value < process variable (PV) < set point (SP) + AT bias setting value
Fluctuations will start when the process variable (PV) reaches the set point (SP).

1. Measuring PID constants
2. Calculate PID constants
SP+20 3. Control with the PID constants set with AT
4. AT bias setting value (20)
SPDE -~

SP-20

Temperature {f Proportional band

A AT: When the AT execution bit is turned on

AT Time=>
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Process variable (PV) = set point (SP) + AT bias setting value
When the AT bias setting is set to 20°C, fluctuations will start when the process variable (PV) reaches a temperature 20°C higher
than the set point (SP).

1. Measuring PID constants

Temperature {} 2. Calculate PID constants
3. Control with the PID constants set with AT
b A~ 4. AT bias setting value (20)
SP+20 N
4 4 AT: When the AT execution bit is turned on

2 S e

A .

AT Time=>

1 2 3

nTo execute auto tuning (AT)

To execute auto tuning, turn on the auto tuning execution flag (S3+6) when the PID instruction input is on. The values for P, I, and
D will be automatically calculated. While auto tuning is executing, 1 is stored in the operation status (S1+2).

When auto tuning ends, the auto tuning execution flag (S3+6) turns off automatically, 2 is stored in the operation status (S1+2),
and the auto tuning completed output (S3+7) turns on.

nTo cancel auto tuning (AT) execution

To cancel auto tuning while it is executing, turn off the auto tuning execution flag (S3+6). When the auto tuning execution flag
(S3+6) is turned off, auto tuning stops, 2 is stored in the operation status (S1+2), and the auto tuning completed output (S3+7)
turns on.

If auto tuning is canceled without completing, the values for P, I, and D are restored to the values before auto tuning was
executed.
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PID Monitor

Function Description
While PID instructions are executed, you can graphically monitor the PID instruction parameters. From the PID monitor dialog box,
you can directly change the values of data registers and internal relays used by the PID instruction, and check the operation of the
PID instruction while adjusting the PID control parameters.

Note: The PID monitor operates according to the PID instruction settings in the ladder program displayed on the WindLDR and not according to the
settings in the PLC. If the device allocations for the PID instruction in the PLC and the PID instruction in WindLDR are different, the PID instruction
is not correctly monitored.

Starting the PID Monitor

Operation Procedure

1. From the WindLDR menu bar, select Online > Monitor > Monitor.
The monitor starts.

F "
: \ s Controller.pjw - WINDLDR (=] B i)

Home  Configuration Online View

i Status . Custom-»4 w-PID Monitor m v, Power Line ﬁl {1 Error
1

T Maintenance - Batch . Port Monitor Dial Up
Start Stop Maonitor Simulation Set Up

|+ Forced IO Set Up Shutdown

2. From the WindLDR menu bar, select Online > Monitor > PID Monitor.
The PID Monitor dialog box is displayed.

F "
: \ s Controller.pjw - WINDLDR (=] B i)

Online [ERUET

i Status . .':;Qn PID Monitor ¥, Power Line 0 ) Error
! Maintenance - — Batch o ., Port Monitor Dial Up
Start Stop Maonitor Simulation Set Up
|+ Forced If0 Set Up Shutdown

3. On the PID Monitor dialog box, click Eag button (show/hide PID monitor table).
The PID monitor table is displayed.

F B
PID Monitor L0 o
Tareet: |§PID [<Main Frogram: Line: 1] |Z|| ':.:J\ ,-_:'"l.- ..Qk

SP: ; sec

M n % - [ D_IE sec[ Send Command

I a0 100%
2000

1600

1200

800
400

0 EC

0 50 100 150 200 250 300 350 400 450 500 550 600
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PID Monitor Dialog Box

- ~
PID Monitor A € P
| L
I].I. Target: | PID [<Main Program: Line:1] |Z|| _J\ L4j HOW
6.|pv: 395 F 102 =] % -
S r [ g 8.
[ 0] % - o | K= | Send Gommand |

2000
1600
1200

all

| ©
]

T

300

400

0

0 50 100 150 200

250 300 350 400

450 500 550 600

. |F|.|nction Setting

|CL| rrent Value

Device Address

| »

P Process variable

995

995 DO0OO

2 MVE Qutput manipess 0y 0 oonot
11. 3 Operating =tatuz § Dono2

4 High alarm value [Hili] GO0 Dooog

5 Low alarm value 0 0 oonod -
12.|  Apply Tuned Value |
Ll

10.

1. PID instruction list
Select the PID instruction to monitor. All PID instructions in the ladder program opened in WindLDR are displayed. The PID

instructions can be identified by the program name and line number in which the instruction is used.

2. Refer to PID settings

Opens a dialog box for the PID instruction being monitored so that you can confirm the settings.

3. Jump to target PID instruction

Moves the cursor of the ladder editor to the position of the PID instruction being monitored.

4. Show/hide PID monitor table

You can show or hide PID Monitor Table (11) and Apply Configured Values button (12).

5. PID monitor settings

Opens the PID Monitor Settings dialog box. For details, see “"PID Monitor Settings Dialog Box” on page 28-28.

6. Primary

parameters panel

You can check the values of the process variable (PV), set point (SP), and manipulated variable (MV). For the MV, the analog
value can be checked with the horizontal bar graph, and the digital value (on/off) can be checked with the color of the OUT

indicator. When the OUT indicator is white, the output is off. When it is green, the output is on.

The colors of the values for the process variable (PV), set point (SP), and manipulated variable (MV) can be changed in the PID

Monitor Settings dialog box. For details, see “PID Monitor Settings Dialog Box” on page 28-28.

7. PID parameters panel

You can check the values of the proportional band (P), integral time (I), and derivative time (D).
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28: PID INSTRUCTION

8. Send Command

You can send a command to the Touch to execute/stop AT for PID control and to switch manual/auto mode. Click this button to
display a popup menu and click the menu to send the command.

h

(P10 Monitor 3o |
Target: | PID [<Main Programs Line:1] |Z|| '::J% () ;’w_‘;
P 995 F: mﬁ %

P nﬁ I sec
My oy % - D: = | Send Gommand |
AT v 4]
0 a0 100% Select Mode b
2000
1600
1200
800
400
0 z8c
0 50 100 150 200 250 300 350 400 450 500 550 600

9. Status indicators
You can check the primary statuses for PID control with the colored indicators.

Indicator name

Background color

Status

PID Gray PID control stopped
Green PID control is executed
AT Gray AT stopped
Green AT is being executed
Gray Auto mode
MANUAL
Green Manual mode
AL Gray Normal operation
Red Alarm 1 output is ON
A2 Gray Normal operation
Red Alarm 2 output is ON
A3 Gray Normal operation
Red Alarm 3 output is ON
Ad Gray Normal operation
Red Alarm 4 output is ON
AS Gray Normal operation
Red Alarm 5 output is ON
A6 Gray Normal operation
Red Alarm 6 output is ON

10. Trend graph

You can monitor the values of the process variable (PV), set point (SP), manipulated variable (MV), alarm 1 value (process high
alarm), and alarm 2 value (process low alarm) with the trend graph. Showing/hiding values, colors, the upper limit value, and
the lower limit value can be configured in the PID Monitor Settings dialog box. For details, see “PID Monitor Settings Dialog Box”

on page 28-28.

Note: When plots on the trend graph reach the right edge of the graph, the center of the graph moves to the left edge and the new log information
is displayed from the center of the graph. You can check the past log information by moving the scrollbar. The log information retains a maximum of
10,000 items of information. When the log information has reached 10,000 items of information, the log information is deleted from the oldest

items, and the new log information is recorded. The log information displayed on the trend graph is deleted when the dialog box is closed or when
the PID instruction being monitored is changed.

IDEC
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11. PID monitor table
You can check the function name, current value, and device address for data registers and internal relays used by the PID
instruction. The current values displayed in white cells can be changed. Showing/hiding items can be changed in the PID Monitor
Settings dialog box. For details, see “PID Monitor Settings Dialog Box” on page 28-28.

12. Apply Configured Values
By clicking this button, you can reflect the PID control parameters adjusted in PID monitor table (11) as the initial setting
values for the PID instruction selected in PID instruction list (1). To store the reflected initial setting values in the module, you
must end the monitor and download the program to the module.
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Changing PID Monitor Settings

Operation Procedure

1. From the WindLDR menu bar, select Online > Monitor > Monitor.
The monitor starts.

:\. ) = Controller.pjw - WINDLDR == g

Home  Configuration (eI
[ - i  Status . Custom = 4 w» PID Monitor ' Y, Power Line :’:ﬁl ._m Error
: ! Maintenance - Batch 4, POTt Monitor .. Dial Up
Start  Stop Manitor Simulation SetUp
|+ Forced IjO Set Up i Shutdown

2. From the WindLDR menu bar, select Online > Monitor > PID Monitor.
The PID Monitor dialog box is displayed.

:\. )= Controller.pjw - WINDLDR = g

Online
» i Status 7 custom % PID Monitor ?,’ ) Power Line 1 Error
! Maintenance - = Batch ¥ i,y Port Monitor 1 - Dial Up
Start  Stop Manitor Simulation - SetUp
- |} Forced If0 Set Up & Shutdown

3. In the PID Monitor dialog box, click k%? button (PID monitor settings).
The PID Monitor Settings dialog box is displayed.

F B
PID Monitor [

Tareet:  |[PIOICHain Frograms Tine 1] |Z||I\—‘JE ),._:fl i ¥
P » [ omE] «
» [ 9 b [ e

M l:l % - [ D.IE Sec[ Send Command

I a0 100%
2000

1600
1200

0 zec
0 50 100 150 200 250 300 350 400 450 500 550 600
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PID Monitor Settings Dialog Box

-
PID Monitor Settings

2 [ |

Parameter Settings (Chart):
Process Wariable (PW): |. '|
1 | 5ot point (5P (D~
[C] Qutput Manipulated Wariable (M) o -
[Z1 High Alarm Value: |:| -
[T Lows Alarm alue: -
Scaling Settings:
2 O] Auta Scaling:
(I E— =
Minimum ‘Walue: (=

Default

Show/Hide Mo.

H

1
2
3
4
i
fi
7
g
9

10
Al

|EHEEEEEEEEEEEE

I

Function

P Process variable

MW Output manipulated variable

Operating status
High alarm value
Lowe alarm value
Sampling period
Gontral mode

SP: Set point

F: Proportional band
I Integral time

[D: Derivative time

Derivative gain

AR (anti-reset windup)

AT bias

-

m

[ |

Gancel |

%

1. Trace Selection

You can show/hide and specify the color of the process variable (PV), set point (SP), manipulated variable (MV), alarm 1 value
(process high alarm), and alarm 2 value (process low alarm) on the trend graph in the PID Monitor dialog box. Select the check
box for each item to show it, or clear the check box to hide it. The color of the button on the right side of each item is the display
color for that item. Press ¥ button to display the list of colors and select the color to change the display color. The selected

color is applied to the primary parameters panel in the PID Monitor dialog box.

2. Scaling Settings

You can set the scaling for the vertical axis of the trend graph in the PID Monitor dialog box. When the auto scaling check box is
selected, the Maximum Value and the Minimum Value for the vertical axis are automatically adjusted for the values displayed on
the trend graph. When the check box is cleared, the Maximum Value and the Minimum Value are set according to the entered

values.

3. PID monitor table settings

You can show or hide the items on the PID monitor table. Select the check box for each item to show it, or clear the check box

to hide it.
4. Default

All settings are set to their initial values.
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Application Example

This section describes an application example using the PID instruction.
Note: You must change the settings according to the application's actual system configuration and operating status.

The following two system configurations are described for applications that set the set point for the control target temperature to

200°C and perform PID control.
e PID control via ON/OFF output

¢ PID control via analog output

Operation
o PID control is performed based on the temperature input to the analog cartridge and the manipulated variable is output.
The set point is 200°C.
e The control mode is PID (PID control) and the control action is reverse control action.

o Alarm 1 output (S3+3) is turned ON when the process variable reaches 250°C, and the heater is stopped or the power is adjusted.
PID control via ON/OFF output

System configuration
FT1A-*14SA-*

FC6A-PJ2CP

— INO
RTID A B B

TC + = NC

QQO 00O

|
! (SO RO RN CONNG)

OO0OO0OO0OO0OO0OO O O O OOLOOOOLOLOOOO
Q0 Q1 Q2 Q3 C(?—I;’I (\_/) ?S;) A(%O ?9)1 A((_Q)l I0 11 2 I3 4 I5 16 17
Thermocouple +lg)= 1
SSR :{
1 o0—=
U Fuse
Heater —

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382 28-29

IDEC



28: PID INSTRUCTION

Ladder program

PID control Process variable
enable input (after conversion) Initialize Pulse Control action Set point
} I'piD 51 52 s3 sS4 I
10000 | DOo00 ME120 MO0O00 DO007
Analog input Alarm
Alarm 1 output status error PID error lamp
. CR
MO003 MO020 M0021 Q0001
Heater
Contrinl out[:iut output
| 0
MOO00S5 Q0000
FID con_trol Analog Status to Analog input
enable input the Analog Cartridge status error
} {CMP>=(W) S1- 52 - D1- REP I
10000 | D8178 5 MOD20
Alarm
Alarm 1 output lamp
| |
1 I S
MO003 Q0001
. Analog input
statius errlor
1 I
MO020
PID control
enable input Operating status PID error
I {1cMP>=(W) S1 52 53 D1
10000 109 D002 103 MO021
Alarm
PID error lamp
| |
1 [ S
MO021 Q0001
Device address Comment Device address Comment
D0000 Process variable (after conversion) M0000 Control action
D0002 Operating status MO0003 Alarm 1 output
D0007 Set point MO0005 Control output
D8178 Analog Status to the Analog Cartridge M0020 Analog input status error
10000 PID control enable input M0021 PID error
Q0000 Heater output M8120 Initialize Pulse
Q0001 Alarm lamp

1. The PID instruction operates when 10000 is ON.

When M0003 (Alarm 1 output (process high alarm)) is OFF and M0020 is OFF (the analog input status error for the

analog cartridge is 0 to 2), Q0000 (heater output) turns ON/OFF according to the manipulated variable and control period
calculated by PID control. The heater output turns OFF when an error occurs.

3. When the analog input status error for the analog cartridge is 5, 6, or 8 to 11, M0020 turns ON.
4, When M0003 (Alarm 1 output (process high alarm)) is ON or M0020 is ON (when the analog input status error for the

analog cartridge is 5, 6, or 8 to 11), Q0001 (alarm lamp) turns ON.

5. The operating status of the PID instruction is judged, and when an error occurs, M0021 turns ON and Q0001 (alarm

lamp) turns ON.

Note:

The analog status for the analog cartridge is as follows.
¢ Analog input status error

0: Operating normally

1: Converting data
2: Initializing
5, 6: Wiring error

8 to 10: Analog cartridge error
For details, see Chapter 3 “Project” - “4.15 Analog Cartridge” in the SmartAXIS Touch User's Manual.
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PID instruction dialog box configuration procedure
Use the default value for settings that are not described in this procedure.

1. The Devices tab configures the devices used with the PID instruction.

¢ Set S1 (Control Register) to D0000 (1).

e Set S2 (Initialization Input) to M8120 (2).

e Set S3 (Control Relay) to M000O (3).

¢ 54 (Set Point) is automatically set to DO007 (4).

PID (PID Control) B | e
‘ Input | Cantral | Qutput |
PV:AI0 (0 to 0) Control Mode: PID (PID Control) MV:AQD

SP:
Devices | Input | Cantrol | Qutput
1. 2. 3. 4.
51(Control Register) 52 (Initialization Input) 53 (Control Relay) 54 (Set Point)
Tag Name: [poooo =] 120 =) [moooo =] [poooz |
Device Address: |DDDDD | |rr|s12w:| ‘ ‘MDDDD | |DDDD? |
Comment Process variable Initialize Pulse Control action Set point.
(after conversion)
| Device Allocation | oK ‘ | Cancel | ‘ Advanced >
2. Click the Input tab and configure the items.
 For Process Variable (PV), select Analog Input, and then select AI002 (1).
« Click Configure (2).
Cartridges in the Function Area Settings dialog box is displayed.

PID (PID Control) Cal X
‘ Input | Control | Qutput |
PV:AIZ (D to 0) Control Mode: PID (PID Control) MV:AQD

5P:
DeviCUntrD\ Qutput 2
Process Variable (PVE 1. G-Ana\ug]nput: |AIUUZ EM Configure )
_)DataRegister
Maximum Value: 32767 z
Value: 32768
Alarms:
| Alarm Type | Alarm Value ‘ Hysteresis (1 to 65535) | Delay Time (0 to 10000 sec)
{Mlarm 1 Process High Alarm 0
{Alam 2 Process Low Alarm ol
{Alam 3 No Alarm Action
{Mlamm 4 No Alarm Action
{Alam 5 No Alarm Action
{Alam 6 No Alarm Action
Device Allocation oK ‘ | Cancel | ‘ Advanced >

VIDEC
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3. Configure the analog input for the analog cartridge.
For slot 1 Type, select FC6A-PJ2CP.
The Analog Parameters Configuration (Slot 1) dialog box is displayed.

e e

—
Run/Stop Control : :H Configure the cartridges.
Memory Backup

Input & Output Configuration

LCD Settings
Self Diagnostic
Calendar & Clock

Cannection Settings

ootk

Note: To change the settings for an already configured analog cartridge, click Configure.

4. Configure the items.
o For channel INO : AI2 Data Type, select Celsius (°C) (1).

Analag Parameters Configuration (Slot 1) _ . (2. |

Type: FCBA-PJ2CP

Channel
IND: AI2

-200.0 1300.0 D8176 D3178

IN1: AT3 1] 4095 D8177 D179

|

5. Click OK to close the Analog Parameters Configuration (Slot 1) dialog box.

6. Click OK to close the Function Area Settings dialog box.
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7. Configure the items.

e For Alarm Value of Process High Alarm on Alarm 1, set 250.0 (1).
o For Alarm Value of Process Low Alarm on Alarm 2, set 0 (2).

PID (PID Control)

‘ Input

PV: AI2 Type K C (-200.0 to 1300.0)
SP:

Devices | Input | Control | Output

Process Variable (P (@ Analog Input

(L) DataRegister

Control Mode:

Cantral | Qutput

PID (PID Control) MV:AQD
40.0

|AIUUZ E|| | Configure

D0000

{Alamm 3 No Alarm Action
{Alamm 4 No Alarm Action
{Alamm 5 No Alarm Action

{Alamm & No Alarm Action

U el 32767 32768 to 32767
um Value -32768 32768 to 32767
Alarms:
| Alarm Type | Alarm Value ‘ Hysteresis (0.1 to 6553.5) °C | Delay Time (0 to 10000 sec)
|Alam 1 Process High Alarm 1. 250.0
{Alamm 2 Process Low Alarm 2.

| Device Allocation 0K ‘ | Cancel | ‘ Advanced >
8. Click the Control tab and configure the items.
 For Control Mode, select PID (PID Control) (1).
 For Control Action, select Reverse Control Action (2).
e For Set Point (SP), set 200.0 (3).
PID (PID Control) (L2 |
‘ Input Cantral | Qutput
PV: AI2 Type K C (-200.0 to 1300.0) Control Mode: PID (PID Control) MV:AQQ
SP: 200.0
Devices InputUutput
Control Mode: 1. (P (P contral) D
Control Action: 2. (Reverse Control Adion D
Sat Point (SP): 3. ( g. (-200.0 to 1300.0) =C
Proportional Band (Fk (+/-)(0.01 to 100.00) %
Integral Time (I): (0.1 to 6553.5) s
Derivative Time (D): (0.1to 6553.5) 5
ARW (Anti-Reset Windupk (0to 100) %
ATBias: (0.0 to 6553.5) °C
| Device Allocation 0K ‘ | Cancel | ‘ Advanced >

VIDEC

SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382

28-33



28: PID INSTRUCTION

9. Click the Output tab and configure the items.
« For Output Manipulated Variable (MV), select Data Register (1).

PID (PID Control)

B e )

Input

PV: AI2 Type K C (-200.0 to 1300.0)

Devices | Input Control

Output Manipulated Variable (M)

Device Allocation |

Control Output
Control Mode: PID (PID Control) MV: D0019 (-32768 to 32767)
SP: 200.0

() Analog Output: Configure

1. ‘-g-Data Register:! ,
Device Address: D0019
Maximum Value: 32757 (-32768 to 32767)
Minimum Value: -32768 (-32768 to 32767)

oK | ‘ Cancel | | Advanced >

10. Click OK to close the PID instruction dialog box.
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PID control via analog output

System configuration

Thermocouple

(3 o] L]
Perform AC line power
conditioning by phase 2
control
)
Heater Fu;eﬂ (> L2 E +
Thyristor unit
* The analog input wiring offers
according to the thyristor unit and
operation mode that will be used.
FT1A-*14SA-*
FC6A-PJ2CP FC6A-PK2AV
— INO
sl o
AI3 AQ4
(l)(l)O Q00O (I)CIDO Q00O
| | | | AI0 AIO AIl AIl

+ ) 0

OO0OO0O0OO0OO0O0O O O O O0OOOOOOOOO

Q Q Q@ @ C(‘i';" (‘_’) ’?S;’ A(%O ’?%1 A(?)l 1 2 13 14 I5 16 17

C o

|||—o\o— s
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Ladder program

PID control Analog Status to Analog input
enable input the Analog Cartridge status error
I +— CMP==(W) 51 - 52 - D1 - REP I
10000 DE17E 5 MO020
Analog Status to Analog output 1.
the Analog Cartridge status error
CMP==(W) 51 - 52 - D1 - REP I
DE188 5 MO021
PID control  Analog input Analog output Process variable
enable input status error status error (after conversion) Initialize pulse Control action Set point
| L~ | I —{PID 51 52 53 54 I
10000 MO020 MO021 | Do0oo ME120 MO000 Do0o7
Operating status 2.
Operating status error
ICMP==(W) 51 52 53 D1 I
109 Doooz2 103 MD022
Analog input Analog Value to
status error the Analog Cartridge
| Moviw) S1- D1- REP I
M0020 | 0 D8186 3.
Analog output
status error
MO021
PID control
enable input
10000
PID control Analog output
enable input Operating status status error
I { ICMP==(W) S1 s2 S3 D1 I
10000 | 109 Dooo2 103 MO021 4
Analog input Alarm
status error lamp
1 PN
I «__/
Mo020 Qo001 5.
Analog output
status error
MO021
Operating status
error
Mo022
Alarm 1 output
MO003
Device address Comment Device address Comment
D0000 Process variable (after conversion) MO0000 Control action
D0002 Operating status MO0003 Alarm 1 output
D0007 Set point M0020 Analog input status error
D8178 Analog Status to the Analog Cartridge M0021 Analog output status error
D8186 Analog Value to the Analog Cartridge M0022 PID error
D8188 Analog Status to the Analog Cartridge M8120 Initialize pulse
10000 PID control enable input
Q0001 Alarm lamp

1. When 10000 is ON and the analog input status error for the analog cartridge is 5, 6, or 8 to 11, M0020 turns ON.

When the analog output status error for the analog cartridge is 8 to 11, M0021 turns ON.

2. The PID instruction operates when I0000 is ON and both M0020 and M0021 are OFF.
The operating status of the PID instruction is judged, and when an error occurs, M0022 turns ON.

3. When M0020 or M0021 is ON, or when 10000 is OFF (when the PID instruction is stopped), 0 is stored in D8186 and 0 V
is output from AQ4.

. The operating status of the PID instruction is judged, and when an error occurs, M0021 turns ON.
5. When either M0020, M0021, M0022, or MO003 (Alarm 1 output (process high alarm)) is ON, Q0001 (alarm lamp) turns ON.

28-36
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28: PID INSTRUCTION

Note:

The analog status for the analog cartridge is as follows.
¢ Analog input status error
0: Operating normally
1: Converting data
2: Initializing
5, 6: Wiring error
8 to 11: Analog cartridge error
» Analog output status error
0: Operating normally
2: Initializing
3: Parameter setting error
5, 6: Wiring error
8 to 11: Analog cartridge error
For details, see Chapter 3 “Project” - “4.15 Analog Cartridge” in the SmartAXIS Touch User's Manual.
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PID instruction dialog box configuration procedure
Use the default value for settings that are not described in this procedure.

1. The Devices tab configures the devices used with the PID instruction.

» Set S1 (Control Register) to D0000 (1).

e Set S2 (Initialization Input) to M8120 (2).

e Set S3 (Control Relay) to M000O (3).

¢ S4 (Set Point) is automatically set to D0007 (4).

PID (PID Control) [P [t
| Input | Control ‘ Output ‘
PV:AID (0 to 0) Control Mode: PID (PID Control) MV:AQD

SP:
Devices | Input | Control | Output
1. 2. 3. 4.
51 (Control Register) 52 (Initialization Input) 53 (Control Relay) 54 (Set Point)
Tag Name: [poooo =) ms120 =] [moooo =] [poco7 |
Device Address: |D|j|j|j|j ‘ ‘ME 120 | ||‘1.;|.;|.;|.;| | |D|j|j|j 7 ‘
Comment Process variable Initialize Pulse Contral action Set paint
(after conversion)
‘ Device Allocation | oK | ‘ Cancel | | Advanced >
2. Click the Input tab and configure the items.
« For Process Variable (PV), select Analog Input, and then select AI002 (1).
« Click Configure (2).

Cartridges in the Function Area Settings dialog box is displayed.

PID (PID Cantrol) [ 2 [l
| Input | Control ‘ Output ‘
PV:ALZ (0 to 0) Control Mode: PID (PID Control) MV:AQD

SP:
Dewns(:nntml Output 2.
Process Variable (PV 1. (g"AnalﬂgInput: ‘AIDDZ Iw Configure )
(Z) Data Register:
Maximum Value 32767
mValue 32768
Alarms:
‘ Alarm Type ‘ Alarm Yalue | Hysteresis (1 to 65535) ‘ Delay Time {0 to 10000 sec)
(Mam 1 Process High Alarm 1]
|Mlarm 2 Process Low Alarm 0
fMlarm 3 Mo Alarm Action
{Mlarm 4 Mo Alarm Action
fMlarm 5 Mo Alarm Action
fMlarm 6 Mo Alarm Action
Device Allocation oK | ‘ Cancel | | Advanced >
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28: PID INSTRUCTION

3. Configure the analog input for the analog cartridge.
For slot 1 Type, select FC6A-PJ2CP.
The Analog Parameters Configuration (Slot 1) dialog box is displayed.

Function Area SeﬂingsA

)

Run/Stop Control
Memory Backup
Input & Output Configuration

—
: :H Configure the cartridges.

[

|
LCD Settings

Self Diagnostic
Calendar &Clock

Connection Settings

Default

Note: To change the settings for an already configured analog cartridge, click Configure.

4. Configure the items.

e For channel INO : AI2 Data Type, select Celsius (°C) (1).

Analag Parameters Configuration (Slot 1) _ - (oo |

Type: FCBA-PJ2CP

Channel

IND; AL2
IN1: AI3

-200.0 1300.0 D8176 D8178
0 4095 D8177 D179

y|

5. Click OK to close the Analog Parameters Configuration (Slot 1) dialog box.

6. Click OK to close the Function Area Settings dialog box.

VIDEC
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28: PID INSTRUCTION

7.

28-40

Configure the items.

e For Alarm Value of Process High Alarm on Alarm 1, set 250.0 (1).
e For Alarm Value of Process Low Alarm on Alarm 2, set 0 (2).

PID (PID Control)

| Input

PV: AI2 Type K C (-200.0 to 1300.0)

Devices | Input | Contral | Qutput

Process Variable (PV:

(@) Analog Input
(Z)DataRegisten

Device Address:

Control ‘ Output

Control Mode: PID (PID Control) MV:AQD
SP: 40.0

‘AIUUE |Z|H Configure

D000

{Mlarm 3 Mo Alarm Action
{Mlarm 4 Mo Alarm Action
{Mlam 5 Mo Alarm Action
{Mlarm 6 Mo Alarm Action

aximum Value 32767 32768 to 32767)
um Value -32768 z -32768 to 32767)
Alarms:
‘ Alarm Type ‘ Alarm Value | Hysteresis (0.1 to 6553.5) °C ‘ Delay Time (0 to 10000 sec)
{Marm 1 Process High Alarm 1. 250.0
|arm 2 Process Low Alarm 2.

‘ Device Allocation

oK | ‘ Cancel | | Advanced >

Click the Control tab and configure the items.

« For Control Mode, select PID (PID Control) (1).
« For Control Action, select Reverse Control Action (2).

« For Set Point (SP), set 200.0 (3).

PID (PID Control}

| Input

Control ‘ Qutput

PV: A2 Type K C (-200.0 to 1300.0) Control Mode: PID (PID Contral) MV:AQD
SP: 200.0
Devices | Input Qutput
Control Mode: 1. (PP contral) [E))

Set Point (SP): 3.
Proportional Band (Pl
Integral Time (I):

Derivative Time (D):

ARW (Anti-Reset Windup)

AT Bias:

‘ Device Allocation

5]
=
=

Control Action: . (Reverse Control Adion

!

(-200.0 to 1300.0) °C
(+/-)(0.01 to 100.00) %
(0.1t0 6553.5) s

(0.1to 6553.5) s

(0to 100) %

(0.0 to 6553.5) °C

oK | ‘ Cancel | | Advanced >
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28: PID INSTRUCTION

9. Click the Output tab and configure the items.

 For Output Manipulated Variable (MV), select Analog Output, and then select AQ004 (1).
¢ Click Configure (2).
Cartridges in the Function Area Settings dialog box is displayed.

PID (PID Control) Cal X

Input | Cantral | Qutput |

PV: AI2 Type K C (-200.0 to 1300.0) Control Mode: PID (PID Control) MV:AQS
SP: 200.0
Devices | Input Contml
2.
Output Manipulated Variable My 1. (@Analug Output: ‘AQDM [~ configure )
(Z)DataRegisten
Do019
- |

| Device Allocation | oK ‘ | Cancel | ‘ Advanced >

10. Configure the analog input for the analog cartridge.
For the slot 2 Type, select FC6A-PK2AV.
The Analog Parameters Configuration (Slot 2) dialog box is displayed.

Function Area Settings &Iéj

Run/Stop Control

L : Configure the cartridges.
Memory Backup

Input & OQutput Configuration Analog Cartridges

| cartridges | Slot Type Channel DR Allocation
LCD Settings 1 FCBA-PIZCP IND: AIZ, IN1: AL3 D8176 -D8179
Self Diagnostic 2 ’m D8186 - DE189

Calendar & Clock

Connection Settings

Note: To change the settings for an already configured analog cartridge, click Configure.
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11.

12,
13.
14,

28-42

Configure the items.
« For channel OUTO : AQ4 Signal Type, select 0 to 10V DC (1).

Analog Parameters Configuration (Slot 2) _ ‘ m

Type: FCBA-PK2AV

Channel Fterfns) | Sgnal Type | Data Type [ wn | mae | Dta | St
louro:ags 1. (ot wvoc YBinary data 0 4095 DB186 D8188
OUT1: AQS Unused

Click OK to close the Analog Parameters Configuration (Slot 2) dialog box.
Click OK to close the Function Area Settings dialog box.
Click OK to close the PID instruction dialog box.
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Execution Times for Instructions

Execution times for basic and advanced instructions of the SmartAXIS are listed below.

Repeat is not assigned for any device.

Instruction

Device and Condition

Execution Time (ps)

SmartAXIS Pro / Lite SmartAXIS Touch
— 0.85 1.58
LOD, LODN
Using data register 2.01 2.71
— 0.81 1.13
OUT, OUTN
Using data register 1.92 2.17
— 0.81 1.08
SET, RST
Using data register 1.96 2.17
— 0.65 0.81
AND, ANDN, OR, ORN
Using data register 1.94 2.46
AND LOD, OR LOD — 0.57 0.85
BPS — 0.94 0.99
BRD — 0.94 0.99
BPP — 0.94 0.99
SOTU, SOTD — 1.22 2.16
TML, TIM, TMH, TMS — 3.19 5.45
TMLO, TIMO, TMHO, TMSO — 3.19 5.45
CNT, CDP, CUD — 3.16 4.33
CNTD, CDPD, CUDD — 24.86 126.1
SFR, SFRN N bits — 42.7+0.4n
CC=,CC>= — 2.06 2.38
DC=, DC>= — 2.06 2.94
MCS, MCR, JMP, JEND — — 0.91
END — — —
NOP — — —
M->M 19.36 44.7
MOV, MOVN (W, I)
D—-D 4.16 4.30
M->M 19.36 84.5
MOV, MOVN (D, L)
D—-D 19.36 84.5
MOV (F) — 19.36 84.5
M+D—M+D 15.86 84.4
IMOV, IMOVN (W)
D+D—D+D 8.16 7.70
IMOV, IMOVN (D) D+D — D+D 22.66 87.9
IMOV (F) — 22.66 87.9
M+D—M+D 15.76 47.5
IBMV, IBMVN
D+D—D+D 15.76 47.5
BMOV D—-D 21.36 + 1.3n 90.3+1.4n
NSET (W, I) D—-D 2.86 + 1.6n 1.842.5n
NSET (D, L) D—-D 2.86 + 1.6n 1.8+83.0n
NSET (F) D—-D 2.86 + 1.6n 1.8+83.0n
NRS (W, I) D,D—D 11.68 16.5
NRS (D, L) D,D—-D 88.96 732.5
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. . . Execution Time (ps)
Instruction Device and Condition
SmartAXIS Pro / Lite SmartAXIS Touch

NRS (F) D,D—D 88.96 732.5
XCHG (W) D« D 4.86 5.10
XCHG (D) D« D 33.76 166.5
TCCST (W) DT 4.49 4.81
TCCST (D) DT 12.3 85.5
CMP (=, <>, <, >, <=,>=) (W, I) DoD—->M 14.26 47.0
CMP (=, <>, <, >, <=,>=) (D, L) DeD—M 28.06 127.5
CMP (=, <>, <, >, <=,>=) (F) DoD—->M 28.06 127.5
ICMP (>=) DD« D—-M 36.56 169.5
ICMP (D, L, F) DD D—-M 57.36 557.5
LC (=, <>, <, >, <=z, >=) (W, I) D& D 4.68 5.00
LC (=, <>, <, >, <=,>=) (D, L) DD 19.66 86.5
LC (=, <>, <, >, <=,>=) (F) D« D 19.66 86.5

M+M-—>D 20.86 86.5
ADD (W, I)

D+D—-D 13.76 47.3

M+M-D 34.86 166.3
ADD (D, L)

D+D—-D 34.86 167.3
ADD (F) D+D—-D 35.86 171.9

M-M-D 20.86 86.5
SUB (W, I)

D-D—-D 13.76 47.3

M-M-D 34.86 166.3
SUB (D, L)

D-D—-D 34.86 167.3
SUB (F) D-D—-D 35.86 171.9

MxM—D 20.36 86.5
MUL (W, I)

DxD—-D 13.36 47.3

MxM—D 34.76 166.3
MUL (D, L)

DxD—-D 34.76 167.3
MUL (F) DxD—-D 35.76 171.9

M+M->D 14.36 86.5
DIV (W, I)

D+D—-D 6.36 9.80

M+M->D 34.96 166.3
DIV (D, L)

D+D—-D 34.96 167.3
DIV (F) D+D—-D 36.66 171.9
INC (W, I) — 11.86 44.7
INC (D, L) — 25.66 124.5
DEC (W, I) — 11.86 44.7
DEC (D, L) — 25.66 124.5
ROOT (W) JD =D 7.36 5.50
ROOT (D) /o =D 21.76 86.7
ROOT (F) JD =D 19.66 886.5
SUM (W, I) D,D—-D 13.16 + 0.8n 47.6+1.1n
SUM (D, L) D,D—D 21.36 + 7.6n 90.5+41.5n
SUM (F) D,D—D 21.36 + 9.2n 90.5+45.0n

M*M-D 20.16 46.1
ANDW, ORW, XORW (W)

D'D-D 5.36 5.70
ANDW, ORW, XORW (D) D'D-D 27.06 127.1
SFTL, SFTR N_B =100 18.76 56.1

A2
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Execution Time (ps)
Instruction Device and Condition
SmartAXIS Pro / Lite SmartAXIS Touch

BCDLS D—D,S1=1 10.56 49.9
WSFT D—-D 22.56 91.3
ROTL, ROTR (W) D, bits = 1 12.16 44.9
HTOB (W) D—D 4.84 10.5
BTOH (W) D—D 4.92 11.1
HTOA (W) D—D 7.96 13.7
ATOH (W) DD — 6.0
BTOA (W) D—D — 13.7
ATOB (W) D-D — 56.3
ENCO (W) M — D, 16 bits — 6.9
DECO D->M — 50.0
BCNT M — D, 16 bits — —
ALT — 10.86 42.7
cvDT W, I,D,L—>F — 53.0

F>WID,L — 56.3
DTDV (W) D—D — 8.90
DTCB (W) DD — 10.4
SWAP (W) — 4.22 8.9
SWAP (D) — 19.06 89.7
WEEK — — —
YEAR — — —
MSG — — —
LABEL — — —
LIMP — — —
LCAL — — —
LRET — — —
DINz — — —
IOREF — — 46.8
HSCRF — — 46.8
DI — — 90.3
EL — — 54.1
XYFS — — —
CVXTY — — -
CVYTX — — -
AVRG (W, I) S3=10 — 6.38
AVRG (D, L) S3=10 — 49.5
AVRG (F) S3=10 — 55.1
PULS — — -
PWM — — -
RAMP — — -
ZRN — — -
ARAMP — — -
DTML, DTIM, DTMH — — 60.2
DTMS — — 63.0
TTIM — — 60.3
RAD F—>F — 143.9
DEG F—>F — 143.9
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Execution Time (ps)
Instruction Device and Condition
SmartAXIS Pro / Lite SmartAXIS Touch
SIN, COS F—>F 36.96 161.1
TAN F—F 34.66 149.1
ASIN, ACOS F—>F 81.36 618.9
ATAN F—F 72.96 616.5
LOGE, LOG10 F—>F 43.56 206.0
EXP FoF 37.56 172.5
POW FoF 47.36 191.0
FIFOF — — 129.0
FIEX — — 129.0
FOEX — — 129.0
NDSRC (W, I) D,D,D—D — 19.5
NDSRC (D, L) D,D,D—-D - 782.5
NDSRC (F) D,D,D—D — 782.5
TADD — - 54.4
TSUB — - 54.4
HOUR D-D,Y,D - 20.6
HTOS - - 52.7
STOH D-D - 92.1
TXD — — —
RXD — - -
ETXD — — —
ERXD — - -
DLOG — — —
TRACE — - -
SCRPT — — —
PID — - -

Processing in One Scan

While the SmartAXIS is running, the SmartAXIS performs operations repeatedly such as input refreshing, ladder program
processing, and error checking.

A scanis the execution of all instructions from address zero to the END instruction. The time required for this execution is referred

to as one scan time. The scan time varies with respect to program length.

The current value of the scan time is stored to special data register D8023 (scan time current value), and the maximum value of
the scan time is stored to special data register D8024 (scan time maximum value). These values can be viewed on the PLC status
screen of WindLDR while monitoring on a computer.

Executing Program Instructions

During the scan time, program instructions are processed sequentially starting with the first line of the ladder program, except for
interrupt program execution. One scan time of a ladder program is approximately equal to the total execution time of each
instruction shown on preceding pages.

Watchdog Timer

The watchdog timer monitors the time required for one program cycle (scan time) to prevent hardware malfunction. When the
processing time for one scan exceeds the allowed time, a watchdog timer error occurs and the system is reset. If this is the case,
place NOP instructions in the ladder diagram. The NOP instruction resets the watchdog timer. For details on the watchdog timer,

see Chapter 5 "Special Functions" — "Watchdog Timer Setting" in the SmartAXIS Pro/Lite User's Manual.

A4
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Breakdown of END Processing Time

The END processing time depends on the SmartAXIS settings and system configuration. The maximum values for the END
processing time are as follows.

Item Processing Time

END processing 640 ps

Instruction Bytes

The byte quantities for basic and advanced instructions are listed below.

i Qty of Bytes . Qty of Bytes
Basic Basic
Instruction When not using Using data Instruction When not using Using data
data registers registers data registers registers
LoD 4 8 TMLO 8 —
LODN 4 8 TIMO 8 —
ouT 4 8 TMHO 8 —
OUTN 4 8 TMSO 8 —
SET 4 8 CNT 8 —
RST 4 8 cbpP 8 —
AND 4 8 Cub 8 —
ANDN 4 8 CNTD 8 —
OR 4 8 CDPD 8 —
ORN 4 8 CubbD 8 —
AND LOD 4 — SFR 8 —
OR LOD 4 — SFRN 8 —
BPS 4 — CC= 8 —
BRD 4 — CC>= 8 _
BPP 4 — DC= 8 —
SOTU 4 — DC>= 8 —
SOTD 4 — MCS 4 —
TML 8 — MCR 4 —
TIM 8 — JMP 4 —
TMH 8 — JEND 4 —
T™S 8 — END 4 —
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Advanced Instruction Qty of Bytes Advanced Instruction Qty of Bytes
NOP 4 HSCRF 8
MOV, MOVN 12to 16 DI 8
IMOV, IMOVN 16 EI 8
IBMV, IBMVN 16 to 24 XYFS 20 to 268
BMOV 12to 16 CVXTY, CVYTX 16 to 20
NSET 12 to 1540 AVRG 16 to 24
NRS 12 to 20 PULS1, PULS2, PULS3, PULS4 24
XCHG 12to 16 PWM1, PWM2, PWM3, PWM4 24
TCCST 12to 16 RAMP1, RAMP2 28
CMP (=, <>, <, >, <=, >=) 16 to 24 ZRN1, ZRN2 20
ICMP>= 16 to 28 ARAMP1, ARAMP2 36 to 240
LC (=, <>, <, >, <=, >=) 12 to 20 DTML, DTIM, DTMH, DTMS 16 to 20
ADD, SUB, MUL, DIV 16 to 24 TTIM 8to 12
INC, DEC 8 RAD 12 to 16
ROOT 12 to 20 DEG 12to 16
SUM 16 to 20 SIN 12to 16
ANDW, ORW, XORW 16 to 24 Cos 12 to 16
SFTL, SFTR 12 TAN 12 to 16
BCDLS 12to 16 ASIN 12to 16
WSFT 12to 20 ACOS 12to 16
ROTL, ROTR 12 ATAN 12 to 16
HTOB, BTOH 12 to 16 LOGE 12to 16
HTOA 12 to 20 LOG10 12to 16
ATOH 12to 20 EXP 12to 16
BTOA 12to0 20 POW 12 to 24
ATOB 12 to 20 FIFOF 20 to 24
ENCO 12to 16 FIEX 12
DECO 12to 16 FOEX 12
BCNT 12to0 20 NDSRC 16 to 24
ALT 8 TADD 16 to 20
CVDT 12 to 20 TSUB 16 to 20
DTDV 12to 16 HOUR 16 to 24
DTCB 12to 16 HTOS 12 to 16
SWAP 12 to 16 STOH 12 to 16
WEEK 20 to 532 TXD 16 to 820
YEAR 24 to 216 RXD 16 to 820
MSG 12 or more ETXD 16 to 820
LABEL 8 ERXD 16 to 820
LIMP 8to 12 DLOG 24 to 276
LCAL 8to 12 TRACE 24 to 276
LRET 8 SCRPT 12 to 14
DINz 12 to 16 PID 112
IOREF 12
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E 100-ms
clock M8122 3-7
dual timer 20-1
10-ms
clock M8123 3-7
dual timer 20-1

1-ms dual timer 20-1

1-sec
clock
M8121 3-7

reset M8001 3-5

dual timer 20-1

32-bit Data Storage 4-12

A ACOS 21-7
ADD 8-1

adding counter CNT  5-11

addition &-1
advanced instruction
ACOS 21-7
ADD &-1
ALT 11-18
ANDW 9-1

applicable SmartAXIS 4-6

ASIN 21-6
ATAN 21-8
ATOB 11-12
ATOH 11-7
AVRG 18-1
BCDLS 10-5
BCNT 11-17
BMOV 6-9
BTOA 11-9
BTOH 711-3
CMP<  7-1
CMP<= /-1
CMP<> 7-1
CMP= 7-1
CMP> 7-1
CMP>= 7-1
COS 21-4
CVDT 11-19
CVXTY 172
CVYTX 17-3
data types 4-10
DEC 8-13
DECO 11-16
DEG 21-2
DI 16-1
DIV 8-1
DINZ 14-5
DTCB 11-22
DTDV 11-21
DTIM 20-1
DTMH 20-1
DTML 20-1
DTMS 20-1
El 16-1

IDEC

ENCO 11-15
EXP 22-3
FIEX 23-3
FIFOF 23-1
FOEX 23-3
HOUR 24-11
HSCRF  15-3
HTOA 11-5
HTOB 11-1
HTOS 24-9
IBMV 6-10
IBMVN 6-12
ICMP>= 76
IMOV 6-6
IMOVN 6-8
INC 8-13

input condition 4-9

IOREF 15-1
LABEL 14-1
LC< 78
LC<= 7-8
LC<> 7-8
LC= 78
LC> 78
LC>= 78
LCAL 14-3
list 4-3
LMP  14-1
LOG10 222
LOGE 22-1
LRET 14-3
MOV 6-1
MOVN 6-5
MUL &-1
NDSRC 23-5
NOP 4-14
NRS 6-14
NSET 6-13
ORW 9-1
POW 22-4
RAD 21-1
ROOT &-14
ROTL 10-8
ROTR 10-10
RXD 25-7
SFTL 10-1
SFTR  10-3
SIN 21-3
STOH 24-10
structure 4-9
SUB &-1
SUM 8-15
SWAP 11-23
TADD 24-1
TAN 21-5
TCCST 6-16
TSUB 24-5
TTIM 20-3
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TXD 25-1 data
WSFT 10-7 read error flag M8014 3-5
XCHG 6-15 write flag M8020 3-5
XORW  9-1 write/adjust error flag M8013 3-5
XYFS 17-1 Carry 4-13
Advanced instructions carry
ARAMP  19-32 (Cy) and borrow (Bw) M8003 3-5
DLOG 26-1 and borrow 8-16
ERXD 25-21 or borrow signals  8-2
ETXD 25-21 catch input
PULS 19-1 ON/OFF status M8090-M8095 3-6
PWM 19-8 CC= and CC>= instructions 5-18
RAMP  19-15 change
WEEK 12-1 counter preset and current values 5-11
YEAR 12-12 timer preset and current values 5-8
ZRN 19-26 changing
all outputs OFF M8002 3-5 preset values for timers and counters 5-17
ALT 11-18 clear button 5-17
alternate output 117-18 clearing
AND and ANDN instructions 5-4 changed preset values 5-17
AND LOD instruction 5-5 clock
AND word  9-1 data
ANDW 9-1 adjust flag M8021 3-5
arc write flag M8017 3-5
cosine 21-7 instructions  24-1
sine 21-6 CMP<  7-1
tangent 21-8 CMP<= /-1
ASCII CMP<> 7-1
toBCD 11-12 CMP=  7-1
tohex 11-7 CMP> /-1
ASIN 21-6 CMP>= 7-1
ATAN 21-8 CNT, CDP, and CUD instructions 5-11
ATOB 11-12 CNTD, CDPD, and CUDD instructions 5-14
ATOH 11-7 common logarithm 22-2
average 18-1 communication
AVRG 18-1 adapter information D8030 3-13
] error
B basic M8005 3-5
instructions  4-1, 5-1 mode information (port 2 and port 3) D8026 3-13
BCC (block check character) 25-5, 25-17 compare
BCD equalto 71
left shift  10-5 greater than -1
to ASCII 11-9 orequalto 71
tohex 11-3 less than -1
BCDLS 105 orequalto 71
BCNT 711-17

T . . unequal to 7-1
bidirectional shift register 5-25 Comparing BCC Codes  25-18
binary arithmetic instructions 8-1

comparison
bit count 11-17 result
block move 6-9 1 M8150 3-7
BMOV 6-9 2 M8151 3-7
BMOV/WSFT executing flag M8024 3-6, 6-9, 10-7 3 M8152 3-7
Boolean computation instructions  9-1 M8150, M8151, M8152 7-2, 7-6
Borrow 4-13 confirm
BPS, BRD, and BPP instructions 5-6 button 5-17
breakdown of END processing time  A-5 confirming changed preset values 5-17
BTOA 11-9 constant 25-15
BTOH 11-3 Constant for Verification 25-15
bytes A-5 A-6 conversion
Cc calendar data inear 17°5
write flag M8016  3-5 type 255, 256
convert

calendar/clock
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data type 11-19 DIV &-1
XtoY 172 division &-1
YtoX 17-3 DINZ 14-5
coordinate conversion instructions 1.7-1 double-word
COS 21-4 adding counter CNTD  5-14
cosine 21-4 counter 5-14
counter data move in data registers 6-2
adding (up) counter 5-11 dual-pulse reversible counter CDPD  5-15
and shift register in master control circuit 5-28 up/down selection reversible counter CUDD 5-16
comparison instructions 5-18 download
double-word program 1-7
adding (up) 5-14 DSR
dual-pulse reversible 5-15 input control signal option 3-15
up/down selection reversible 5-16 DTCB 11-22
dual-pulse reversible 5-12 DTDV 11-21
up/down selection reversible 5-13 DTIM 20-1
CPU module DTMH 20-1
type information D8002 3-12 DTML 20-1
CSV File 26-5, 26-11 DTMS 20-1
current value DTR
change output control signal option 3-15
counter 5-11 dual/teaching timer instructions 20-1
timer 5-8 dual-pulse reversible counter CDP  5-12
CVDT 11-19
CVXTY 172 E edit user program  1-4
CVYTX 17:3 EL 16-1
enable
data interrupt  16-1
combine 11-22 ENCO 11-15
comparison instructions -1 encode 11-15
conversion END
error 17-3, 17-4 instruction 5-30
instructions  71-1 processing time, breakdown A4-5
divide 11-21 end
input 5-22 delimiter 25-14
movement exchange 6-15
timer/counter preset value 5-17 exclusive OR word  9-1
swap 11-23 execution
type 4-9 times for instructions A-1
types for advanced instructions 4-10 EXP 22-3
data register expansion
comparison instructions  5-20 data register
double-word data writing flag M8027 3-6
data move 6-2 status M8026 3-6
DC= and DC>= instructions 5-20 exponent 22-3
DEC &-13
decimal values and hexadecimal storage 4-10 F FIEX 25-3
DECO 17-16 FIFO format 23-1
FIFOF 23-1

decode 11-16
decrement 8-13
jump non-zero 14-5

file data processing instructions 23-1
first-in execute 23-3

default gateway D8092-D8095 3-15 first-out execute  23-3
DEG 21-2 FOEX 23-3
degree 21-2 format number 17-1, 17-2, 17-3
delimiter  25-10 forward shift register 5-22
destination device 4-9 H hex to
device ASCIL 115

addresses  3-1 BCD 11-1

areas discontinuity 4-14

QI 16-1 high-speed counter
disable comparison output reset M8030, M8040, M8045 3-2

interrupt  16-1 gate input M8031, M8041, M8046 3-2
discontinuity of device areas 4-14

hexadecimal storage decimal values 4-10

IDEC SMARTAXIS LADDER PROGRAMMING MANUAL FT9Y-B1382 3



INDEX

refresh  15-3
reset input M8032, M8042, M8047 3-2
HMS to sec 24-9
HOUR 24-11
hour meter 24-11
HSCRF 15-3
HTOA 11-5
HTOB 11-1
HTOS 24-9

1/0
refresh 15-1
IBMV 6-10
IBMVN 6-12
ICMP>= 7-6
IMOV 6-6
IMOVN 6-8
INC &-13
increment  8-13
indirect
bit move 6-10
bit move not 6-12
move 6-6
move not 6-8
initialize
pulse M8120 3-7
in-operation output M8125 3-7
input
condition for advanced instructions 4-9
instruction bytes A-5, A-6
instructions
average 18-1
binary arithmetic 8-1
Boolean computation 9-1
clock 24-1
coordinate conversion 17-1
data comparison 7-1
data conversion 11-1
dual/teaching timer 20-1
file data processing 23-1
logarithm/power 22-1
move 6-1
program branching 14-1
prohibited 5-31
shift/rotate 10-1
trigonometric function 21-1
user communication 25-1
interrupt
input
status M8070-M8075 3-6
interval compare greater than or equal to 7-6
IOREF 15-1
IP address D8084-D8087 3-15

JMP and JEND instructions 5-29
jump instructions  5-29

LABEL 714-1
label 14-1
call 14-3
jump 14-1
return 14-3
LC< 78

LC<= 78

LC<> 78

LC= 78

LC> 78

LC>= 78

LCAL 14-3

linear conversion 17-5
list

advanced instruction 4-3
basic instruction 4-1
LIMP  14-1
load compare
equalto 7-8
greater than 7-8
or equal to 7-8
less than 7-8
or equal to 7-8
unequal to 7-8
LOD and LODN instructions 5-1
LOG10 222
logarithm/power instructions 22-1
LOGE 22-1
LRET 14-3

MAC Address D8078-D8083 3-14
maintain outputs while CPU stopped M8025 3-6
master

control instruction 5-27
MCS and MCR instructions 5-27
memory

cartridge

information D8003 3-12

Message (MSG) 13-1
monitor

operation 1-8
MOV 6-1
move 6-1

instructions 6-1

not 6-5
MOVN 6-5
MUL &-1
multi-byte start delimiter 25-11
multiple

OUT and OUTN 5-2

usage of MCS instructions 5-28
multiplication  8-1

N data
repeat set 6-14
search 23-5
set 6-13
natural logarithm 22-1
NDSRC 23-5
no operation 4-14
NOP 4-14
NRS 6-14
NSET 6-13

off-delay
100-ms timer 5-10
10-ms timer 5-10
1-ms timer 5-10
1-sec timer 5-10
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timer 5-10
opcode 4-9
operation
basics 1-1
optional cartridge information D8031 3-13
OR and ORN instructions 5-4
OR LOD instruction 5-5
OR word 9-1
ORW 9-1
OUT and OUTN
instructions  5-1
multiple 5-2
overlapping coordinates 17-6

PID Instruction (PID) 28-1
PLC Selection 1-2
PLC status 5-17
POW 22-4
power 22-4
failure
memory protection 5-9
preset
values
change counter 5-11
change timer 5-8
changing 5-17
restoring 5-17
program branching
instructions  14-1
using with SOTU/SOTD instructions 14-2
using with timer instruction 14-2
programming
DI or EI using WindLDR  16-2
prohibited
instructions  5-31
ladder programs  5-31
proximity signal 19-26
pulse
input 5-22

quit WindLDR = 7-8

RAD 21-1
radian 21-1
receive 25-7
completion output 25-7, 25-19
data byte count 25-20
digits 25-9
format 25-7, 25-8
status 25-7, 25-20
code 25-20
timeout 25-14, 25-19
repeat
cycles 4-9, 25-4, 25-10
designation 4-9
operation
ADD and SUB instructions 8-6
ANDW, ORW, and XORW instructions 9-3
data comparison instructions 7-4
DIV instruction &-10
indirect bit move instruction 6-11
move instructions 6-3
MUL instruction 8-8

reset
input 5-22
restore timer/counter preset values 5-17
restriction on ladder programming 5-31
reverse
shift register 5-24
Reversible control 19-18, 19-37
ROOT &-14
rotate
left 10-8
right 10-10
ROTL 10-8
ROTR 10-10
RS232C
control signal status 3-15
DSR input control signal option 3-15
DTR output control signal option 3-15
rung I1-3, 1-4
RXD 25-7

Script (SCRPT) 27-1
SD Memory Card
Capacity 3-14
sec to HMS 24-10
server
connection (1 through 3) connected IP address D8110-
D8121 3-15
SET and RST instructions 5-3
SFR and SFRN instructions 5-22
SFTL 10-1
SFTR 10-3
shift
left 10-1
register
instructions  5-22
right 10-3
shift/rotate instructions 10-1
simulate operation 1-7
SIN 21-3
sine 21-3
single output instruction 5-26
Skip 25-16
SOTU and SOTD instructions 5-26
SOTU/SOTD instructions using with program branching 14-2
source
and destination devices 4-9
device 4-9
special data register 3-9
special dates 12-12
special internal relay 3-2
for interrupt status 16-1
for receive instruction cancel flag 25-20
specified date 12-12
start
control M8000 3-5
delimiter 25-10
multi-byte 25-11
WindLDR  1-1, 1-3
status
code
receive 25-20
transmit 25-6
STOH 24-10
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structure of an advanced instruction 4-9
SUB 8-1
subnet mask D8088-D8091 3-15
subroutine 14-4
subtraction &-1
SUM &-15
sum 8-15
SWAP 11-23
system
program
version D8029 3-13
setup
ID quantity of inputs D8000 3-12
ID quantity of outputs D8001 3-12

TADD 24-1
TAN 21-5
tangent 21-5
TCCST 6-16
teaching timer 20-3
time
addition 24-1
subtraction 24-5
timer
100-ms off-delay 5-10
10-ms off-delay 5-10
1-ms off-delay 5-10
1-sec off-delay 5-10
accuracy 5-8
instruction using with program branching 14-2
interrupt
status M8144 3-7
or counter
as destination device 4-9
as source device 4-9
timer/counter
current value
store 6-16
TML, TIM, TMH, and TMS instructions 5-7
TMLO, TIMO, TMHO, and TMSO instructions 5-10
TRACE 26-8
transmit  25-1
bytes 25-4
completion output 25-6
data 25-2
byte count 25-7
digits 25-4
status 25-6
code 25-6
trigonometric function instructions 21-1
TSUB 24-5

TTIM 20-3
TXD 25-1
up

counter CNT 5-11
up/down selection reversible counter CUD 5-13
USB 1-7
user
communication
constant 25-15
instructions 25-1
multi-byte start delimiter 25-11

receive instruction cancel flag
M8100-M8102 3-6
port 2 M8022 3-5
port 3 M8023 3-5

program

execution error

M8004 3-5
User Program Execution Errors 4-13

version
system program D8029 3-13

WindLDR
programming
DIorEI 16-2
quit 1-8
start 1-1, 1-3
word shift 10-7
WSFT 10-7

XCHG 6-15
XORW  9-1
XY format set 17-1
XYFS 17-1
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