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Introduction

Thank you for purchasing a Panasonic product. Before you use the product, please carefully
read through the user’s manual, and understand it in detail to use the product properly.

Types of Manuals

e This manual describes the basic instructions and high-level instructions used by the FP-XH
Series Control Unit.

e The following user’s manuals are available for the FP-XH series. Please refer to a relevant
manual for the unit and purpose of your use.

e The manuals can be downloaded on our website:https://industry.panasonic.com/global/en/
downloads/?tab=manual.

3:: hamsior pukpose of Manual name Manual code
FP-XH Control Unit FP-XH User‘'s Manual (Basic) WUME-FPXHBASG
FP-X Expansion Unit ] ]

FP-X Extension Cassette FP-XH Series Programming Manual WUME-FPXHPGRG
Positioning Funqtion / FP-XH User’'s Manual
PWM Output / High-speed o . WUME-FPXHPOSG
Counter Function (Positioning / PWM Output / High-speed Counter)
Communication Functions
FP-X Extension FP-XH User's Manual (COM Communication) WUME-FPXHCOMG
(Communication) Cassette
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1.1 List of Basic Instruction Words

1.1 List of Basic Instruction Words

B Sequence basic instructions

Referen
Mnemonic Name Steps ce
page:
Begins a logic operation with a Form A (normally open) R R
ST contact(Note 1) 1(2) p.2-2
DST Bc.aglns_ a Ioglilctor;eratlon with a Form A (normally open) contact: 9 "P 24"
Direct input(Note 1)
Begins a logic operation with a Form B (normally closed) R R
ST/ contact(Note 1) 1(2) pP.2-2
Begins a logic operation with a Form B (normally closed)
DST 2 "P.2-4"
ST/ contact: Direct input (Note 1)
oT Outputs the operation result(Note 1) 1(2) "p.2-2"
DOT Outputs the operation result: Direct input(Note 1) 2 "P.2-7"
/ Inverts the operation result 1 "P.2-10"
AN Connects a Form A (normally open) contact serially(Note 2) 1(2) "P.2-11"
DAN .Connchs;a Form A (normally open) contact serially: Direct 9 "p2.13"
input(Note 1)
AN/ Connects a Form B (normally closed) contact serially(Note 2) 1(2) "P.2-11"
DAN/ .Connchs1a Form B (normally closed) contact serially: Direct 2 "P2.13"
input(Note 1)
OR Connects a Form A (normally open) contact in parallel(Note 2) 1(2) "P.2-16"
DOR .Connzc;[s? Form A (normally open) contact in parallel: Direct 2 "P2.18"
input(Note 1)
OR/ Connects a Form B (normally closed) contact in parallelNote 2) | 1 (2) "P.2-16"
DOR/ .Connzcts;':\ Form B (normally closed) contact in parallel: Direct 9 "P2.18"
input(Note 1)
STt Begins a rise contact logic operation 2 "P.2-21"
ST| Begins fall contact logic operation 2 "P.2-21"
ANt Connects a contact serially when a rise is detected 2 "P.2-21"
AN| Connects a contact serially when a fall is detected 2 "P.2-21"
OR?t Connects a contact in parallel when a rise is detected 2 "P.2-21"
OR| Connects a contact in parallel when a fall is detected 2 "P.2-21"
ALT Alternate out 3 "P.2-23"
ANS Connects multiple instruction blocks serially 1 "P.2-25"
ORS Connects multiple instruction blocks in parallel 1 "pP.2-27"
PSHS Stores the operation result 1 "P.2-29"
RDS Reads the operation result stored by PSHS 1 "P.2-29"

1-2
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1.1 List of Basic Instruction Words

Referen
Mnemonic Name Steps ce

page:
POPS Reads and clears the operation result stored by PSHS 1 "P.2-29"
DF Rise detection 1 "P.2-33"
DF/ Fall detection 1 "P.2-33"
DFI Rise detection (possible on the first scan) 1 "P.2-38"
SET Turns ON the output and holds it ON(Note 1) 3 "P.2-40"
DSET Turns ON the output and holds it ON: Direct input(Note 1) 3 "P.2-43"
RST Turns OFF the output and holds it OFF(Note 1) 3 "P.2-40"
DRST Turns OFF the output and holds it OFF: Direct input(Note 1) 3 "P.2-43"
KP Outputs with set and reset inputs 1 "P.2-47"
DKP Outputs with set and reset inputs: Direct output 2 "P.2-49"
NOP No operation 1 "P.2-52"

(Note 1)  Indicates an instruction for which bit index modification is possible.

(Note 2) Numbers in parentheses in the Steps column indicate the number of steps when index modification is
performed or when the device number is large (R1120 or higher, T256 or higher, and C256 or higher).

B Basic function instructions

Referen
Mnemonic Name Steps ce

page:
TML On-delay timer set in 0.001-s units 3(4) "p.3-2"
TMR On-delay timer set in 0.01-s units 3(4) "p.3-2"
TMX On-delay timer set in 0.1-s units 3 (4) "P.3-2"
T™MY On-delay timer set in 1-s units 4 (5) "pP.3-2"
F137 STMR On-delay timer set to 0.01 s 5 "P.3-9"
F183 DSTM 32-bit on-delay timer set to 0.01 s 7 "P.3-12"
CT Down counter 3(4) "P.3-16"
F118 UDC Up/down counter 5 "P.3-23"
SR Shift register 1 "P.3-26"
F119 LRSR Left/right shift register 5 "P.3-29"
F182 FILTR Time constant processing instruction S1, S2, S3, D 9 "P.3-32"

(Note 1)  Numbers in parentheses in the Steps column indicate the number of steps when index modification is
performed or when the device number is large (R1120 or higher, T256 or higher, and C256 or higher).
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1.1 List of Basic Instruction Words

B  Control instructions

Referen
Mnemonic Name Steps ce
page:
MC Master control relay 2 "P.4-2"
MCE Master control relay end 2 "P.4-2"
JP Jumps to specified label 2 "P.4-7"
LOOP Jumps to the specified label the number of times specified by D | 4 "P.4-11"
LBL Labels subject to the processing of instructions such as JP and | , "P.4-T"
LOOP "P.4-11"
ED Main program area end 1 "P.4-15"
CNDE Conditional program end 1 "P.4-16"
EJECT Page break when printing 2 "P.4-18"
(Note 1)  Numbers in parentheses in the Steps column indicate the number of steps when index modification is

performed or when the device number is large (R1120 or higher, T256 or higher, and C256 or higher).

B Step ladder instructions

Referen
Mnemonic Name Steps ce

page:
SSTP Process start 3 "pP.5-2"
NSTL Specified process start-up (every scan execution type) 3 "pP.5-2"
NSTP Specified process start-up (differential execution type) 3 "P.5-2"
CSTP Clears the specified process 3 "P.5-2"
STPE Step ladder area end 1 "P.5-2"
SCLR Clears multiple processes 5 "P.5-17"
B  Subroutine instructions

Referen
Mnemonic Name Steps ce

page:
CALL Calls the specified subroutine 2 "P.6-2"
SuUB Subroutine definition 1(2) "P.6-2"
RET Ends the subroutine program and returns to the main program 1 "P.6-2"
B [nterrupt instructions

Referen
Mnemonic Name Steps ce

page:
INT Interrupt program definition 1 "p.7-2"
IRET Ends the interrupt program and returns to the main program 1 "P.7-2"
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Referen
Mnemonic Name Steps ce
page:
ICTL Interrupt control specification 5 "P.7-8"
B Program block control instructions
Referen
Mnemonic Name Steps ce
page:
EDPB(Note 1) Final point of PBn program 1
(Note 1)  Cannot be input with a programming tool.
B Special setting instructions
Referen
Mnemonic Name Steps ce
page:
Communication conditions setting, end code time setting for "P.8-2"
setting communication conditions, "P.8-8"
password setting, interrupt setting, PLC link setting, "P.8-10"
SYS1 MEWTOCOL-COM response control, high-speed counter 13 . .
operation mode change, P.8-12
direct station number setting, indirect station number setting, P.8-14
firmware version number read "P.8-16"
SYS2 System register change instruction 7 "P.8-18"
B Compare contact instructions
Referen
Mnemonic Name Steps ce
page:
ST= Begins a logical operation to compare 16-bit data 5 "P.9-2"
ST<> Begins a logical operation to compare 16-bit data 5 "P.9-2"
ST> Begins a logical operation to compare 16-bit data 5 "P.9-2"
ST>= Begins a logical operation to compare 16-bit data 5 "P.9-2"
ST< Begins a logical operation to compare 16-bit data 5 "P.9-2"
ST<= Begins a logical operation to compare 16-bit data 5 "P.9-2"
AN = 16-bit data compare serial connection 5 "P.9-4"
AN <> 16-bit data compare serial connection 5 "P.9-4"
AN > 16-bit data compare serial connection 5 "P.9-4"
AN >= 16-bit data compare serial connection 5 "P.9-4"
AN < 16-bit data compare serial connection 5 "P.9-4"
AN <= 16-bit data compare serial connection 5 "P.9-4"
OR= 16-bit data compare parallel connection 5 "P.9-6"
OR<> 16-bit data compare parallel connection 5 "P.9-6"
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Referen
Mnemonic Name Steps ce
page:
OR> 16-bit data compare parallel connection 5 "P.9-6"
OR>= 16-bit data compare parallel connection 5 "P.9-6"
OR< 16-bit data compare parallel connection 5 "P.9-6"
OR<= 16-bit data compare parallel connection 5 "P.9-6"
STD= Begins a logical operation to compare 32-bit data 9 "P.9-8"
STD<> Begins a logical operation to compare 32-bit data 9 "P.9-8"
STD> Begins a logical operation to compare 32-bit data 9 "P.9-8"
STD>= Begins a logical operation to compare 32-bit data 9 "P.9-8"
STD< Begins a logical operation to compare 32-bit data 9 "P.9-8"
STD<= Begins a logical operation to compare 32-bit data 9 "P.9-8"
AND= 32-bit data compare serial connection 9 "P.9-10"
AND<> 32-bit data compare serial connection 9 "P.9-10"
AND> 32-bit data compare serial connection 9 "P.9-10"
AND>= 32-bit data compare serial connection 9 "P.9-10"
AND< 32-bit data compare serial connection 9 "P.9-10"
AND<= 32-bit data compare serial connection 9 "P.9-10"
ORD= 32-bit data compare parallel connection 9 "P.9-12"
ORD<> 32-bit data compare parallel connection 9 "P.9-12"
ORD> 32-bit data compare parallel connection 9 "P.9-12"
ORD>= 32-bit data compare parallel connection 9 "P.9-12"
ORD< 32-bit data compare parallel connection 9 "P.9-12"
ORD<= 32-bit data compare parallel connection 9 "P.9-12"
B Compare contact instructions
Referen
Mnemonic Name Steps ce
page:
STF= rIi,:;:‘i?]itngarialogical operation to compare single-precision floating 10 "P Q14"
STF<> ggigr;]itngae:;ogical operation to compare single-precision floating 10 "Pg.14"
STF> g;?]itnjaat‘alogical operation to compare single-precision floating 10 "P.9-14"
STF>= FIzagi?:tnga.a;alogi(:al operation to compare single-precision floating 10 "Pg-14"
STF< FI?gig;]:tné;aa:alogical operation to compare single-precision floating 10 "Pg.14"
STF<= ?;%itnjae:;ogical operation to compare single-precision floating 10 "P9.14"
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Referen
Mnemonic Name Steps ce

page:
ANF= Single-precision floating point data compare serial connection 10 "P.9-16"
ANF<> Single-precision floating point data compare serial connection 10 "P.9-16"
ANF> Single-precision floating point data compare serial connection 10 "P.9-16"
ANF>= Single-precision floating point data compare serial connection 10 "P.9-16"
ANF< Single-precision floating point data compare serial connection 10 "P.9-16"
ANF<= Single-precision floating point data compare serial connection 10 "P.9-16"
ORF= Single-precision floating point data compare parallel connection | 10 "P.9-18"
ORF<> Single-precision floating point data compare parallel connection |10 "P.9-18"
ORF> Single-precision floating point data compare parallel connection | 10 "P.9-18"
ORF>= Single-precision floating point data compare parallel connection | 10 "P.9-18"
ORF< Single-precision floating point data compare parallel connection | 10 "P.9-18"
ORF<= Single-precision floating point data compare parallel connection |10 "P.9-18"
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1.2 List of High-level Instructions

B  Transfer instructions

Fun no. | Mnemonic | Operand Name Step Eaegflt:rence
FO MV S, D 16-bit data transfer 5 "P.10-2"
FO MV DT90020, D 10 psec ring counter read 5 "P.10-4"
F1 DMV S,D 32-bit data transfer 7 "P.10-5"
F2 MV/ S,D 16-bit data reverse and transfer 5 "P.10-7"
F3 DMV/ S,D 32-bit data reverse and transfer 7 "P.10-9"
F5 BTM S,n,D Bit data transfer 7 "P.10-11"
F6 DGT S,n, D Digit data transfer 7 "P.10-16"
F7 MV2 S1,82,D Two 16-bit data transfer to a single area 7 "P.10-20"
F8 DMV2 S1,S2,D Two 32-bit data transfer to a single area 1 "P.10-22"
F10 BKMV S1,82,D Data block transfer 7 "P.10-24"
F11 COPY S, D1, D2 16-bit data block copy 7 "P.10-27"
F12 ICRD S1,82,D F-ROM read 1 "P.10-29"
P13 PICWT S1,82,D F-ROM write 1 "P.10-31"
F15 XCH D1, D2 16-bit data exchange 5 "P.10-33"
F16 DXCH D1, D2 32-bit data exchange 5 "P.10-35"
F17 SWAP D Higher and lower byte exchange 3 "P.10-37"
F18 BXCH D1, D2, D3 Data block exchange 7 "P.10-39"
F190 MV3 S1,82,83,D Three 16-bit data transfer to a single area 10 "P.10-41"
F191 DMV3 S1,82,83,D Three 32-bit data transfer to a single area 16 "P.10-43"
B Binary arithmetic operation instructions
Fun no. | Mnemonic | Operand Name Step el
page
F20 + S,D 16-bit data addition [D+S=D] 5 "P.11-2"
F21 D+ S,D 32-bit data addition [D+S=D] 7 "P.11-4"
F22 + S1,82,D 16-bit data addition [S1+S2=D] 7 "P.11-6"
F23 D+ S1,82,D 32-bit data addition [S1+S2=D] 1 "P.11-8"
F25 - S,D 16-bit data subtraction [D-S=D] 5 "P.11-10"
F26 D- S,D 32-bit data subtraction [D-S=D] 7 "P.11-13"
F27 - S1,82,D 16-bit data subtraction [S1-S2=D] 7 "P.11-15"
F28 D- S1,82,D 32-bit data subtraction [S1-S2=D] 1 "P.11-18"
F30 * S1,82,D 16-bit data multiplication [S1*S2=D+1,D] 7 "P.11-20"
F31 D* S$1,S2,D ii-g}t data multiplication [S1*S2=D+3,D+2,D 1 "B 11.22"
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1.2 List of High-level Instructions

Fun no. | Mnemonic | Operand Name Step sae;eerence
F32 % S1,82,D 16-bit data division [S1/S2=D] 7 "P.11-24"
F33 D% S1,82,D 32-bit data division [S1/S2=D+1,D] 1 "P.11-26"
F34 W S1,82,D 16-bit data multiplication [S1*S2=D] 7 "P.11-28"
F35 +1 D 16-bit data increment 3 "P.11-30"
F36 D+1 D 32-bit data increment 3 "P.11-32"
F37 -1 D 16-bit data decrement 3 "P.11-34"
F38 D-1 D 32-bit data decrement 3 "P.11-36"
F39 D*D S1,82,D 32-bit data multiplication [S1*S2=D+1,D] 1 "P.11-38"
B BCD data arithmetic instructions

Fun no. | Mnemonic | Operand Name Step sae;t:rence
F40 B+ S,D 4-digit BCD data addition [D+S=D] 5 "P.12-2"
F41 DB+ S,D 8-digit BCD data addition [D+S=D] 7 "P.12-4"
F42 B+ S1,82,D 4-digit BCD data addition [S1+S2=D] 7 "P.12-6"
F43 DB+ S1,82,D 8-digit BCD data addition [S1+S2=D] 1 "P.12-8"
F45 B- S,D 4-digit BCD data subtraction [D-S=D] 5 "P.12-10"
F46 DB- S,D 8-digit BCD data subtraction [D-S=D] 7 "P.12-12"
F47 B- S1,82,D 4-digit BCD data subtraction [S1-S2=D] 7 "P.12-14"
F48 DB- S1,82,D 8-digit BCD data subtraction [S1-S2=D] 1 "P.12-16"
F50 B* S1,82,D 4-digit BCD data multiplication [S1*S2=D+1,D] | 7 "P.12-18"
F51 DB* S1,S2,D E-Zd:gLBS]D data multiplication [S1*S2=D+3,D 1 "P 12-20"
F52 B% S1,82,D 4-digit BCD data division [S1/S2=D] 7 "P.12-22"
F53 DB% S1,82,D 8-digit BCD data division [S1/S2=D+1,D] 1 "P.12-24"
F55 B+1 D 4-digit BCD data increment 3 "P.12-26"
F56 DB+1 D 8-digit BCD data increment 3 "P.12-28"
F57 B-1 D 4-digit BCD data decrement 3 "P.12-30"
F58 DB-1 D 8-digit BCD data decrement 3 "P.12-32"
B Data comparison instructions

Fun no. | Mnemonic | Operand Name Step 'F:aegfleerence
F60 CMP S1, 82 16-bit data comparison 5 "P.13-2"
F61 DCMP S1, S2 32-bit data comparison 9 "P.13-8"
F62 WIN S$1, 82, S3 16-bit data band comparison 7 "P.13-12"
F63 DWIN S1, 82,83 32-bit data band comparison 13 "P.13-14"
F64 BCMP S1, 82,83 Block data comparison 7 "P.13-16"
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1.2 List of High-level Instructions

Fun no. | Mnemonic | Operand Name Step sae;t:rence
F373 DTR S,D 16-bit data change detection 6 "P.13-19"
F374 DDTR S,D 32-bit data change detection 6 "P.13-21"
B Boolean instructions

Fun no. | Mnemonic | Operand Name Step sae;eerence
F65 WAN S1,82,D 16-bit data AND 7 "P.14-2"
F66 WOR S$1,82,D 16-bit data OR 7 "P.14-4"
F67 XOR S1,82,D 16-bit data exclusive OR 7 "P.14-6"
F68 XNR S1,82,D 16-bit data exclusive NOR 7 "P.14-8"
F69 WUNI S1,82,83,D |[(S1 AND S3) OR (S2 AND S3)=D](16-bit) 9 "P.14-10"
F215 DAND S1,82,D 32-bit data AND 12 "P.14-12"
F216 DOR S1,82,D 32-bit data OR 12 "P.14-14"
F217 DXOR S1,82,D 32-bit data exclusive OR 12 "P.14-16"
F218 DXNR S1,82,D 32-bit data exclusive NOR 12 "P.14-18"
F219 DUNI S1,82,83,D |[(S1 AND S3) OR (S2 AND S3)=D](32-bit) 16 "P.14-20"
B Data conversion instructions

Fun no. | Mnemonic | Operand Name Step ll}ae;irence
F70 BCC S1,S2,3,D )B(Igcék gtggl)( code calculation (ADD.SUB, 9 "P 5.3
F71 HEXA S1,82,D Convert hexadecimal data to ASCII code 7 "P.15-7"
F72 AHEX S1,82,D Convert ASCII code to hexadecimal data 7 "P.15-10"
F73 BCDA S1,82,D Convert BCD data to ASCII code 7 "P.15-14"
F74 ABCD S1,82,D Convert ASCII code to BCD data 7 "P.15-18"
F75 BINA S1,82,D Convert 16-bit binary data to ASCII code 7 "P.15-22"
F76 ABIN S1,82,D Convert ASCII code to 16-bit binary data 7 "P.15-25"
F77 DBIA S1,82,D Convert 32-bit binary data to ASCII code 11 "P.15-29"
F78 DABI S1,82,D Convert ASCII code to 32-bit binary data 1 "P.15-32"
F80 BCD S,D Convert 16-bit binary data to BCD data 5 "P.15-36"
F81 BIN S,D Convert BCD data to 16-bit binary data 5 "P.15-38"
F82 DBCD S,D Convert 32-bit binary data to BCD data 7 "P.15-40"
F83 DBIN S,D Convert BCD data to 32-bit binary data 7 "P.15-41"
F84 INV 16-bit data inversion 3 "P.15-42"
F85 NEG D 16-bit data sign inversion 3 "P.15-43"
F86 DNEG D 32-bit data sign inversion 3 "P.15-44"
F87 ABS D 16-bit data absolute value 3 "P.15-46"
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1.2 List of High-level Instructions

Fun no. | Mnemonic | Operand Name Step sae;eerence
F88 DABS D 32-bit data absolute value 3 "P.15-47"
F89 EXT D Sign extension 3 "P.15-48"
F90 DECO S,n,D Decode 7 "P.15-50"
F91 SEGT S,D 7-segment decode 5 "P.15-53"
F92 ENCO S,n, D Encode 7 "P.15-55"
F93 UNIT S,n,D Digit combine 7 "P.15-58"
Fo4 DIST S,n,D Digit distribute 7 "P.15-60"
F96 SRC S1,S2,S3 16-bit data search 7 "P.15-62"
F97 DSRC S1, S2, S3, S4 | 32-bit data search 9 "P.15-64"
F230 TMSEC S,D Time to second conversion 6 "P.15-66"
F231 SECTM S,D Second to time conversion 6 "P.15-69"
F235 GRY S,D 16-bit data to gray code conversion 6 "P.15-72"
F236 DGRY S,D 32-bit data to gray code conversion 8 "P.15-73"
F237 GBIN S,D Gray code to 16-bit data conversion 6 "P.15-74"
F238 DGBIN S,D Gray code to 32-bit data conversion 8 "P.15-75"
F240 COLM S1,82,D Bit line to bit column conversion 8 "P.15-77"
F241 LINE S1,82,D Bit column to bit line conversion 8 "P.15-79"
B Data shift instructions

Fun no. | Mnemonic | Operand Name Step sae;eerence
F100 SHR D,n 16-bit data right shift 5 "P.16-2"
F101 SHL D,n 16-bit data left shift 5 "P.16-4"
F102 DSHR D,n 32-bit data right shift 5 "P.16-6"
F103 DSHL D,n 32-bit data left shift 5 "P.16-8"
F105 BSR D 16-bit data 1 digit right shift 3 "P.16-10"
F106 BSL D 16-bit data 1 digit left shift 3 "P.16-12"
F108 BITR D1,D2,n Bitwise right shift in block area 7 "P.16-14"
F109 BITL D1,D2, n Bitwise left shift in block area 7 "P.16-16"
F110 WSHR D1, D2 Right shift by one word in block area 5 "P.16-18"
F111 WSHL D1, D2 Left shift by one word in block area 5 "P.16-20"
F112 WBSR D1, D2 Right shift by one digit in block area 5 "P.16-22"
F113 WBSL D1, D2 Left shift by one digit in block area 5 "P.16-24"
B Data rotate instructions

Fun no. | Mnemonic | Operand Name Step s:;eerence
F120 ROR D, n 16-bit data right rotation 5 "P.17-2"
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1.2 List of High-level Instructions

Fun no. | Mnemonic | Operand Name Step sae;t:rence
F121 ROL D,n 16-bit data left rotation 5 "P.17-4"
F122 RCR D,n 16-bit data right rotation with carry 5 "P.17-6"
F123 RCL D,n 16-bit data left rotation with carry 5 "P.17-8"
F125 DROR D,n 32-bit data right rotation 5 "P.17-10"
F126 DROL D,n 32-bit data left rotation 5 "P17-12"
F127 DRCR D,n 32-bit data right rotation with carry 5 "P.17-14"
F128 DRCL D,n 32-bit data left rotation with carry 5 "P.17-16"
B Data buffer instructions
Fun no. | Mnemonic | Operand Name Step ety
page
Fo8 CMPR D1, D2, D3 Compress shift read 7 "P.18-2"
F99 CMPW S1, D, S2 Compress shift write 7 "P.18-6"
F115 FIFT n,D FIFO buffer definition 5 "P.18-11"
F116 FIFR S,D FIFO data read 5 "P.18-14"
F117 FIFW S,D FIFO data write 5 "P.18-18"
B Bit manipulation instructions
Fun no. | Mnemonic | Operand Name Step ll}ae;irence
F130 BTS D,n Specified bit set 5 "P.19-2"
F131 BTR D,n Specified bit reset 5 "P.19-4"
F132 BTI D,n Specified bit inversion 5 "P.19-6"
F133 BTT S,n Specified bit test 5 "P.19-8"
F135 BCU S,D Count ON bits in 16-bit data 5 "P.19-10"
F136 DBCU S,D Count ON bits in 32-bit data 7 "P.19-12"
B Special instructions
Fun no. | Mnemonic | Operand Name Step 'l}aegflt:rence
F138 HMSS S.D ?é):\:ég:gﬁte, second data to second data 5 "p 202"
F139 SHMS S.D cs:gr?\(/)griigﬁta to hour, minute, second data 5 "P20-4"
F140 STC Carry flag set 1 "P.20-6"
F141 CLC Carry flag reset 1 "P.20-7"
F143 IORF D1, D2 Partial I/O refresh 5 "P.20-8"
F147 PR S,D Printout 5 "P.20-10"
F148 ERR n Self-diagnostic error code set 3 "P.20-15"
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1.2 List of High-level Instructions

Fun no. | Mnemonic | Operand Name Step ekl
page
F149 MSG S Send characters to programming tool 13 "P.20-17"
F150 READ S1,82,n,D Read shared memory 9 "P.20-18"
F151 WRT S1,82,n,D Write data to shared memory 9 "P.20-21"
F157 CADD S1,82,D Calendar data addition 9 "P.20-24"
F158 CSuB $1,82,D Calendar data subtraction 9 "P.20-27"
F160 DSQR S,D 32-bit data square root 7 "P.20-32"
B  Serial communication instructions
. Reference
Fun no. | Mnemonic | Operand Name Step
page
F145 SEND $1,82,D,N Data send instruction [MEWTOCOL master] 9 "P.21-4"
F146 RECV S1,S2,N,D Data receive instruction MEWTOCOL master] | 9 "P.21-7"
Data send instruction [MODBUS master: " "
F145 SEND §1,82,D,N Function code specification] 9 P.21-10
F146 RECY S1,S2,N.D Data receive instruction [MODBUS master: 9 "p 412"
Function code specification]
F145 SEND $1,82,D.N Data_send instructigp [MODBUS master: No 9 "p21.14"
function code specification]
Data receive instruction [MODBUS master: No " N
F146 RECV $1,82,N,D function code specification] 9 P27
F159 MTRN S,n, D General-purpose communication instructions |7 "P.21-20"
B Sampling trace instructions
. Reference
Fun no. | Mnemonic | Operand Name Step
page
F155 SMPL Sampling 1 "p.22-3"
F156 STRG Sampling trigger 1 "P.22-4"
B High-speed counter instructions
. Reference
Fun no. | Mnemonic | Operand Name Step
page
FO MV S, DT90052 High-speed counter control instruction 5 "pP.23-2"
F1 DMV S, DT90300 High-speed counter elapsed value read 7 "P.23-4"
F1 DMV DT90300, D High-speed counter elapsed value write 7 "P.23-4"
Target value match ON (with channel " e
F166 HC1S n,S,D specification) 11 P.23-5
Target value match OFF (with channel " "
F167 HC1R n,S,D specification) 1 P.23-5
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1.2 List of High-level Instructions

B High-speed counter cam control instruction

Fun no. | Mnemonic | Operand Name Step S
page
F165 CAMO S Cam control 3 "P.24-2"
B PWM output instructions
. Reference
Fun no. | Mnemonic | Operand Name Step
page
PWM output instruction (Frequency " u
F173 PWMH S,n specification) 5 P.25-2
F173 PWMH S.n PWM output instruction (Control code 5 "P 254"
specification)
B Character string instructions
. Reference
Fun no. | Mnemonic | Operand Name Step
page
F95 ASC M,D Convert character constant to ASCII code 15 "P.26-2"
F250 BTOA S1,S2,83.D gﬁg\éen multiple binary data to ASCII data 12 "P 265"
F251 ATOB S1,S2,83.D g;gven multiple ASCII data strings to binary 12 "P26-11"
F252 ACHK S1,S2, 3 AS_CII code check of multiple ASCII data 10 "P26-18"
strings
. 8 to
F253 SSET S1,S2,D Ch_aracter constant to ASCII code conversion | 264 "B 26-20"
(with storage area size)
(Note 1)
F257 SCMP S1,82,D Character string comparison 10 "P.26-25"
F258 SADD S$1,82,D Character string addition 12 "P.26-27"
F259 LEN S,D Character string length 6 "P.26-29"
F260 SSRC S$1,82,D Character string search 10 "P.26-31"
F261 RIGHT S1,82,D Right retrieve from character string 8 "P.26-33"
F262 LEFT S1,S2,D Left retrieve from character string 8 "P.26-35"
F263 MIDR S1,82,S83,D Read from any position in character string 10 "P.26-37"
F264 MIDW S1,82,83,D Write to any position in character string 12 "P.26-39"
F265 SREP S,D,P,n Replace character string 12 "P.26-41"
(Note 1)  For the F253 instruction, the number of steps varies according to the content specified for the

operand.

B Data manipulation instructions

Fun no. | Mnemonic | Operand Name Step el
page
F270 MAX S1,82,D Search maximum value from 16-bit data block |8 "P.27-2"
F271 DMAX S1,82,D Search maximum value from 32-bit data block |8 "P.27-4"
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1.2 List of High-level Instructions

data conversion

Fun no. | Mnemonic | Operand Name Step sae;eerence
F272 MIN S1,82,D Search minimum value from 16-bit data block |8 "P.27-6"
F273 DMIN S1,82,D Search minimum value from 32-bit data block |8 "P.27-8"
F275 MEAN S1,82,D Total and mean value calculation in 16-bit data | 8 "P.27-10"
F276 DMEAN $1,82,D Total and mean value calculation in 32-bit data | 8 "pP.27-12"
F277 SORT S1, S2, S3 Sort data in 16-bit data block 8 "P.27-14"
F278 DSORT S1, 82, S3 Sort data in 32-bit data block 8 "P.27-16"
F282 SCAL S1,82,D Linearization of 16-bit data 8 "P.27-18"
F283 DSCAL S1,82,D Linearization of 32-bit data 10 "P.27-21"
F284 RAMP S1,82,83,D 16-bit data ramp output 10 "P.27-24"
F285 LIMT $1,82,S83,D 16-bit data upper and lower limit control 10 "P.27-26"
F286 DLIMT S1, S2,S3,D 32-bit data upper and lower limit control 16 "P.27-28"
F287 BAND S1,82,83,D 16-bit data deadband control 10 "P.27-30"
F288 DBAND S1,S82,S3,D | 32-bit data deadband control 16 "P.27-32"
F289 ZONE S1,S82,83,D 16-bit data zone control 10 "P.27-34"
F290 DZONE S1,82,83,D | 32-bit data zone control 16 "P.27-36"
B Floating point number data instructions
Fun no. | Mnemonic | Operand Name Step B
page
F309 FMV S,D Floating point number data transfer 8 "P.28-3"
F310 F+ S1,82,D Floating point number data addition 14 "P.28-5"
F311 F- S1,82,D Floating point number data subtraction 14 "P.28-7"
F312 F* S1,82,D Floating point number data multiplication 14 "P.28-9"
F313 F% S1,82,D Floating point number data division 14 "P.28-11"
F314 SIN S,D Sine of floating point number data 10 "P.28-13"
F315 COS S,D Cosine of floating point number data 10 "P.28-15"
F316 TAN S,D Tangent of floating point number data 10 "P.28-17"
F317 ASIN S,D Arcsine of floating point number data 10 "P.28-19"
F318 ACOS S,D Arccosine of floating point number data 10 "P.28-21"
F319 ATAN S,D Arctangent of floating point number data 10 "P.28-23"
F320 LN S,D Natural logarithm of floating point number data | 10 "P.28-25"
F321 EXP S,D Exponent of floating point number data 10 "P.28-27"
F322 LOG S,D Floating point number data common logarithm | 10 "P.28-29"
F323 PWR S1,82,D Floating point number data power 14 "P.28-31"
F324 FSQR S,D Floating point number data square root 10 "P.28-33"
F325 FLT S.D 16-bit integer data to floating point number 6 "p 28-35"
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1.2 List of High-level Instructions

Fun no. | Mnemonic | Operand Name Step ety
page
F326 DELT S.D ggigligngsgfsrig:ta to floating point number 8 "p28-36"
Floating point number data to 16-bit integer
F327 INT S,D conversion (largest integer not exceeding 8 "P.28-38"
floating point real number)
Floating point number data to 32-bit integer
F328 DINT S,D conversion (largest integer not exceeding 8 "P.28-40"
floating point real number)
F329 EIX S.D _FIoatlng point n_umber data to truncated 16-bit 8 "P.28-42"
integer conversion
F330 DFIX ) _Floatlng point n_umber data to truncated 32-bit 3 "P 28-44"
integer conversion
F331 ROFF S.D Floatlng point nymber data to rounded 16-bit 3 "P 28-46"
integer conversion
Floating point number data to rounded 32-bit " "
F332 DROFF S,D integer conversion 8 P.28-48
F333 FINT S.D clj?:;nmda::lggztﬂoatmg point number data at the 3 "p 28-50"
F334 FRINT S.D Round fo floating point number data to the 8 "P 28-52"
first decimal place
F335 F+/- S,D Floating point number data sign conversion 8 "P.28-54"
F336 FABS S,D Floating point number data absolute value 8 "P.28-56"
F337 RAD S,D Floating point number data degree to radian 8 "P.28-58"
F338 DEG S.D E::\;ae?stigndegree floating point number data 8 "P.28-60"
B Real number data processing instructions
. Reference
Fun no. | Mnemonic | Operand Name Step
page
F345 FCMP S1, S2 Floating point number data comparison 10 "P.29-2"
F346 FWIN S1, 82,83 Floating point number data band comparison | 14 "P.29-4"
F347 FLIMT S1,S2,S3,D (Ij(l)?i:g}g point number data upper / lower limit 18 "P.2g.6"
F348 FBAND S1,82,83,D Floating point number data dead-band control | 18 "P.29-8"
F349 FZONE S1,82,83,D Floating point number data zone control 18 "P.29-10"
F354 FSCAL S1,S2,D Scaling of real number data 12 "P.29-12"
B Process control instructions
Fun no. | Mnemonic | Operand Name Step GRS
page
F355 PID S PID operation 4 "P.30-2"
Easy PID
F356 EZPID S1, 82, S3, S4 y ) . . 10 "P.30-9"
(PID operation: PWM output is possible.)
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1.2 List of High-level Instructions

B Positioning control instructions (Table setting mode)

Fun no. | Mnemonic | Operand Name Step 'l}ae;t:rence
F380 POSST S1, 82, S3 Positioning table start instruction 8 "pP.31-2"
F381 JOGST S1, S2 JOG operation start instruction 6 "P.31-4"
F382 ORGST S Home return start instruction 4 "P.31-6"
F383 MPOST S Positioning table simultaneous start instruction | 4 "P.31-8"
F384 PTBLR S1,82,n,D Positioning parameter read instruction 10 "P.31-10"
F385 PTBLW S1,82,n,D Positioning parameter write instruction 10 "P.31-12"
B Positioning control instructions (FP-X compatible mode)
Fun no. | Mnemonic | Operand Name Step Safle
page
F1 DMV S, DT90348 Elapsed value read instruction 7 "P.23-4"
F1 DMV DT90348, D Elapsed value write instruction 7 "P.23-4"
F171 SPDH S,n Pulse output (Trapezoidal control) 5 "P.32-3"
F171 SPDH S,n Pulse output (Home return) 5 "P.32-8"
F172 PLSH S,n Pulse output (JOG operation) 5 "P.32-13"
F174 SPOH S.n oP;LSth?our:;JUt (Selectable data table control 5 "P32.16"
F175 SPSH S, n Pulse output (Linear interpolation) 5 "P.32-21"
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2 Sequence Basic Instructions

2.1 ST, ST/ and OT (Start, Start Not and Out) .........ccccveeveiieeiiiiiiiiieeeeee, 2-2

2.2 DST, DST/ (Direct start, direct start Not)...........cccvvvevviieeiiiiiiiiieee, 2-4

2.3 DOT (Ir€CE OUL) ..eeeiieeiiiiiee e e 2-7

2 B (o ] RS 2-10
2.5 AN, AN/ (AND, AND NO)..oitei i 2-11
2.6 DAN, DAN/ (Direct AND, Direct AND NOT)....ccccuvrreeeiiiiiieee e 2-13
2.7 OR, OR/ (OR, OR NOt) .. .tiiieiiiiee e 2-16
2.8 DOR, DOR/ (Direct OR, Direct OR NOt) ....ccveveiiiiiieiiieeeciiee e 2-18
29 STt, ST, ANT, AN|, ORft, OR| (Rise Detection, Fall Detection) ...... 2-21
210 ALT (Alternate OUL) ........eeiieiiiiiee e 2-23
211 ANS (AN SEACK) .eiiei it e e 2-25
2.12 ORS (OR StACK) weieeiiiiiiiiiee e et et e e e e e e s eeee e e e s e eneaeee s 2-27
2.13 PSHS, RDS, POPS (Push stack, Read stack, Pop stack)................ 2-29
2.14 DF, DF/ (Rise Differential,Fall Differential) ............ccccooeiiiiiiniinnnnne 2-33
2.15 DFI [Rise Differential (initial execution type)].......ccccoecviiiiieiiniienne.n. 2-38
216 SET, RST (Set, RSt ...coiiiiiiiiiieeeeeee e 2-40
2.17 DSET/DRST (Direct Set/Direct Reset).........cccoceveiiiiieiiiiieiiiieee 2-43
P B S T S (=T ) RS 2-47
2.19 DKP (DIr€Ct KEEP) wevveeriiieiiiiiiiiiieee et e e e e e e e e e e e 2-49
2,20 NOP e 2-52
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2.1 ST, ST/ and OT (Start, Start Not and Out)

2.1 ST, ST/ and OT (Start, Start Not and Out)

B Instruction format

i,—-}-{-ﬂ---.ST ";;;1““3 o1
! | A
gills ]
if':;{"n“- ST ,‘l;r'.\l'a“i oT
_,_| /| —1
i1 el

B |nstruction list

Lr:ls;:‘u Description

ST Input contact starting logical operation as Form A (normally open)
ST/ Input contact starting logical operation as Form B (normally closed)
oT Coil that outputs logical operation

B Devices that can be specified (indicated by e)

Operands X Y R T (o3 L Index modifier
ST ° ° . ° ° ° °
ST/ ° ° ° ° ° ° °
oT ° . ° °

B Outline of operation

Lr:ls;:‘u Operation

ST Handles input contact as Form A (normally open) and begins a logical operation.
ST/ Handles input contact as Form B (normally closed) and begins a logical operation.
oT Outputs operation results to the specified coil.

B Operation example

Operation of instruction format description program
e Execution results are output to Y10 when X0 is ON, and to Y11 when X0 is OFF.
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2.1 ST, ST/ and OT (Start, Start Not and Out)

X0

Y10

1oL L

—

Y11

B Precautions for programming

e ST instructions begin from the bus bar. (This is the same for ST/ instructions)

X0 Y10

e OT instructions cannot begin directly from the bus bar.

| Y10

e OT instructions can be used consecutively.

X0 Y10
— | O
Y11

O_

Y12

O_

e \When an external switch is Form B (normally closed), such as an emergency stop switch,
take care to useSTinstructions in programming.
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2.2 DST, DST/ (Direct start, direct start Not)

2.2 DST, DST/ (Direct start, direct start Not)

B Instruction format

B |nstruction list

=~ DST

RO

-~ DST/

Q

R1

Q

Instru

ction Description
DST Input contact starting logical operation as Form A (normally open)
DST/ | Input contact starting logical operation as Form B (normally closed)

B Devices that can be specified (indicated by e)

Operands X

Y

R

T

Cc

Index modifier

DST

DST/

B Outline of operation

Instru
ction

Operation

DST

The specified external contact is read and reflected in the input contact, that input contact is handled

as a Form A (normally open) contact, and the logical operation begins.

DST/

The specified external contact is read and reflected in the input contact, that input contact is handled

as a Form B (normally closed) contact, and the logical operation begins.

B Operation example

Operation of instruction format description program

e \When external input X0 turns ON, RO turns ON.
e \When external input X1 turns OFF, R1 turns ON.

B Precautions for programming

e If the contact is outside the permissible range, an operation error will result.
e \When the time is set using the controller input time constant setting system register, the time

constant is invalid.

B Comparison of ST instruction and DST instruction

e Compared to the ST instruction, the DST instruction is capable of a high-speed response.

<For ST instruction>

2-4
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2.2 DST, DST/ (Direct start, direct start Not)

e Ladder diagram

e Timing chart
*Main unit input constant setting: None

n-1 scan n scan n+1 scan
d ol ol | .

External _|

input
X0

v sy

ST X0 execution

<For DST instruction>
e Ladder diagram

e Timing chart
*Main unit input constant setting: None
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2.2 DST, DST/ (Direct start, direct start Not)

External
input

X0

RO

n scan | n+1 scan |
[ L i
I i
t t
DST X0 execution

2-6
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2.3 DOT (direct out)

2.3 DOT (direct out)

B [nstruction format

RO
I

B |nstruction list

Instru
ction

Description

DOT Coil that outputs logical operation

B Devices that can be specified (indicated by e)

Operands

X

Y

R

T

Cc

Index modifier

DOT

B OQutline of operation

Instru
ction

Operation

DOT Reflects the operation result to the specified output contact, and outputs ON/OFF to the external
output.

B Operation example

Operation of instruction format description program

e If RO is ON, YO turns ON.
e |f RO is OFF, YO turns OFF.

B Precautions for programming

e If the contact is outside the permissible range, an operation error will result.
e If the same output coil is specified, a syntax error (duplicate output) will occur.

B Comparison of OT instructions and DOT instructions

e Compared to OT instructions, DOT instructions are capable of high-speed responses.
<OT instruction>

WUME-FPXHPGRG-02
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2.3 DOT (direct out)

e Ladder diagram

e Timing chart

n-1 scan n scan n+1 scan

d
il

i
)l

A
A 4

"
Ll

RO _l_— - i
Y0 j —' s
Ly t t

OT YO execution

<DOT instruction>
e Ladder diagram
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2.3 DOT (direct out)

e Timing chart
n-1 scan n scan n+1 scan
ol L s
voL [ | 1 |
External f .
output ' ' '
t t t

DOT YO0 execution

WUME-FPXHPGRG-02
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2.4 / (Not)

2.4/ (Not)

B |nstruction format

X0 Y10
— | O
P Y11

-/ O

B Outline of operation

e The NOT instruction inverts the operation result up to immediately before this instruction.

B Operation example

Operation of instruction format description program
e When X0 turns ON, Y10 turns ON and Y11 turns OFF.
e \When X0 turns OFF, Y10 turns OFF and Y11 turns ON.

xo| [ 1 [ 1
vio || | 1
L1

:

Y11
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2.5 AN, AN/ (AND, AND Not)

2.5 AN, AN/ (AND, AND Not)

B [nstruction format

_____A_N ____AN/
X0 {X11§X21 Y10
| | | | i | L
s
B Instruction list
e Description
ction P
AN Form A (normally open) contacts connected in series
AN/ Form B (normally closed) contacts connected in series
B Devices that can be specified (indicated by e)
Operands X Y R T C L Index modifier
AN ° . . °
AN/ ° ° ° °

B OQutline of operation

e A logical conjunction is executed with the immediately preceding serially connected

operation result.

B Operation example

Operation of instruction format description program

e \When X0 and X1 turn ON and X2 turns OFF, the result is output to Y10.

xo I L
X1 1

X2

Y10 ]

5

B Precautions for programming

e Use the AN instruction when Form A (normally open) contacts are serially connected.
e Use the AN/ instruction when Form B (normally closed) contacts are serially connected.
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2.5 AN, AN/ (AND, AND Not)

X0 X1 Y10
| O
X2 X3 Y10
H O

e The AN and AN/ instructions can be used consecutively.

X0 X1I
e

2-12
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2.6 DAN, DAN/ (Direct AND, Direct AND NOT)

2.6 DAN, DAN/ (Direct AND, Direct AND NOT)

"Xy PAN R10

B [nstruction format

H -
H el

.........

oz
Q

R11

Q

B |nstruction list

Instru

ction Description

DAN Form A (normally open) contacts connected in series

DAN/ | Form B (normally closed) contacts connected in series

B Devices that can be specified (indicated by e)

Operands X Y R T C L Index modifier
DAN ° °
DAN/ ° °

B  Outline of operation

e Reads the specified external input, reflects this in the input contact, and performs a logical
conjunction with the calculation results of the immediately preceding operation connected in
series.

B Operation example

Operation of instruction format description program
e R10 turns ON when RO is ON and external input X0 is ON.
e R11 turns ON when R1 is ON and external input X0 is OFF.

B Precautions for programming

e If the contact is outside the permissible range, an operation error will result.

e When the time is set using the controller input time constant setting system register, the time
constant is invalid.

B Comparison of AN instructions and DAN instructions

e Compared to AN instructions, DAN instructions are capable of faster response.
<For AN instruction>
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2.6 DAN, DAN/ (Direct AND, Direct AND NOT)

e Ladder diagram

"2

RO X0
[ | |
| |
e Timing chart
n-1 scan n scan n+1 scan
RO| | ! L
External _|
input '
X0 ' :
R10 | |

\

\

AN X0 execution

<For DAN instruction>
e Ladder diagram

_2

e_

_e

2-14
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2.6 DAN, DAN/ (Direct AND, Direct AND NOT)

e Timing chart
n-1 scan n scan n+1 scan
< P P >
RO| | ! 5 S
External

input

| i

ol I
i i

?

R10 f
R

DAN X0 execution
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2.7 OR, OR/ (OR, OR Not)

2.7 OR, OR/ (OR, OR Not)

B Instruction format

X0

Y10

H

T

B |nstruction list

L

Fep—

OR

OR/

In_stru Description

ction

OR Form A (normally open) contact connected in parallel
OR/ Form B (normally closed) contact connected in parallel

B  Devices that can be specified (indicated by o)

Operands

X

Y

R

T

Cc

Index modifier

OR

OR/

B Outline of operation

e A logical disjunction is executed with the immediately preceding operation result of the

contact connected in parallel.

B Operation example

Operation of instruction format description program

If any of the conditions of X0 ON, X1 ON, or X2 OFF is satisfied, the result is output to Y10.
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2.7 OR, OR/ (OR, OR Not)

xo| [ |

-

X1

X2

Y10

B Precautions for programming

e Use the OR instruction when Form A (normally open) contacts are connected in parallel.

e Use the OR/ instruction when Form B (normally closed) contacts are connected in parallel.
e The OR instruction, like the ST instruction, starts from the bus bar.

e The OR and OR/ instructions can be used consecutively.

X0 Y10

=i o
H
H—
i —
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2.8 DOR, DOR/ (Direct OR, Direct OR Not)

2.8 DOR, DOR/ (Direct OR, Direct OR Not)
B Instruction format
RO R10

H | O

DOR

X0

R1 R11

DOR/

B |nstruction list

Instru

ction Description

DOR Form A (normally open) contact connected in parallel

DOR/ | Form B (normally closed) contact connected in parallel

B Devices that can be specified (indicated by e)

Operands X Y R T C L Index modifier
DOR ° °
DOR/ ° °

B Outline of operation

e The specified external input is read and the value is reflected to the input contact. A logical
disjunction is executed with the immediately preceding operation result of the contact
connected in parallel.

B Operation example

Operation of instruction format description program
e When RO turns OFF or external input X0 turns ON, R10 turns ON.
e When R1 turns OFF or external input X0 turns OFF, R11 turns ON.

B Precautions for programming

e If the contact is outside the permissible range, an operation error will result.

e When the time is set using the controller input time constant setting system register, the time
constant is invalid.
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2.8 DOR, DOR/ (Direct OR, Direct OR Not)

B Comparing the OR instruction and DOR instruction

e A quicker response is possible with a DOR instruction than with an OR instruction.
<OR instruction>
e Ladder diagram

L L

N N

R R10

H O
,jxo}J

T T

e Timing chart
n-1 scan n scan n+1 scan
RO|__ i ]
External _|
input '
X0 : : ;
R10 § | . u
1 1 i)
OR X0 execution
<DOR instruction>
e Ladder diagram
e Yl e d
RO R10

-
Q

X0

X
=
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2.8 DOR, DOR/ (Direct OR, Direct OR Not)

e Timing chart

RO
External
input

X0

R10

n-1 scan

n scan

n+1 scan

A

i
)l Ll

i
)l

Ll

—

\

_|i
\

DOR X0 execution

2-20
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2.9 ST1, ST|, ANT, AN|, OR?, OR| (Rise Detection, Fall Detection)

2.9 ST1, ST|, AN1, AN|, OR?, OR| (Rise Detection, Fall Detection)

B [nstruction format

{x01°T Y10
gails O
X1 ;"7'2"’3 AN?T Y11
| PN
— | wls O
X3 Y12
|
m O
{Xa ORI
B [nstruction list
Instruction Description
STt, ST| Input contact that starts a logical operation at the rise or fall of a signal
AN1T, AN| Contacts connected in series at the rise or fall of a signal
ORt, OR| Contacts connected in parallel at the rise or fall of a signal

B Devices that can be specified (indicated by e)

Operands X

Y

R

T

(@

Index modifier

STY, STy

AN?, AN|

ORt, OR|

B OQutline of operation

OFF state (fall).

Instruction Operation

Conduction takes place for 1 scan only following the change of a signal from the OFF to
ST1, ANT, OR? ON state (rise).
ST|, ANJ, OR| Conduction takes place for 1 scan only following the change of a signal from the ON to

B Operation example

Operation of instruction format description program

1. When X0 changes from OFF to ON (rise), only 1 scan is output to Y10.

WUME-FPXHPGRG-02
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2.9 ST1, ST, AN7T, AN|, OR?t, OR| (Rise Detection, Fall Detection)

& ON
X1 \_ OFF
ON
x2| | | OFF
|<—>| 1 scan |<—>| 1 scan
1 i
Rising edge Rising edge

2. Output to Y11 takes place for 1 scan only following the change of X2 from the OFF to ON
state (rise) when X1 is ON.

al | ON

. OFF
i ON

X2 OFF
ON

Y11 OFF

|<—’| 1 scan

3. Output to Y12 takes place for 1 scan only following the change of X3 or X4 from the ON to
OFF state (fall).

ON

X3 r OFF
ON

X4 ; | OFF
| | ON

Y12 ] OFF

|<—>|1 scan |<—>| 1 scan
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2.10 ALT (Alternate Out)

2.10 ALT (Alternate Out)

B [Instruction format

X0

B |nstruction list

Instru

. Description

ALT Coil that controls flip-flops

B Devices that can be specified (indicated by e)

Operands X Y R T C L Index modifier

ALT ° ° °

B OQutline of operation

e \When the operation result up to immediately before changes (rises) from OFF to ON, the
specified coil ON/OFF is inverted.

e The specified coil ON/OFF status is held until the next rise of the ALT instruction that
specifies that coil. (Flip-flop control)

B Operation example

Operation of instruction format description program
Each time X0 changes from OFF to ON (rises), the output Y10 ON/OFF status is inverted.

4 ON
X0 L OFF
—ON
Y10 _ _ OFF
Inverts the Inverts the Inverts the

operation result operation result operation result

B Precautions for programming

The ALT instruction detects input OFF to ON rise and inverts the output.
e While the input continues to be ON, it is inverted only during rise. After that it is not inverted.

e When switching to RUN or when powering onin  "RUN mode" , if input is ON from the
beginning, inversion is not carried out for the first scan.
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2.10 ALT (Alternate Out)

e Be aware that, if used with instructions that change the order of execution such as the MC to
MCE instructions or the JP to LBL instructions (see 1 to 6 below), the operation of
instructions may change depending on the timing of instruction execution and input.

1. MC to MCE instructions
JP to LBL instructions
LOOP to LBL instructions
CNDE instruction

Step ladder instructions
Subroutine instructions

o0k 0N
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2.11 ANS (And Stack)

2.11 ANS (And Stack)

B |nstruction format

{ xo X2 Y10
H O
X1 X3

i_| I | |

: I I }

- .

B  Outline of operation

e Blocks that were connected in parallel are connected in series.

MIRWIL gojania

Blocks stack in series
e The start of each block begins with an ST instruction.

B Operation example

Operation of instruction format description program
When X0 or X1 are ON, and X2 or X3 are ON, they are output to Y10.

(X0 ORX1) AND (X2 OR X3)-Y10
I | |
Block 1 Block 2

»
vio ] mEmE
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2.11 ANS (And Stack)

B  When blocks are consecutive

When blocks are consecutive, consider a block division as follows.

CLUX0 X2 X4 Y10
Block S™ 1 "Ly 1@i L F ]
Block4—= 1 I [ 1T [T T L

_| Ll :
nE e
X1 X3 X
____I_I____I__I____I__-
| |
Block 1 Block 3
Block 2
g STX 0
- 8
gl & *C R X 1
o 2| B¢ STX 2
2> OR X 3
N ANS:--crvreeenns (1)
gc ST X 4
2 OR X 5
L ANS ............ (2)
oT Y 10
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2.12 ORS (OR Stack)

2.12 ORS (OR Stack)

B |nstruction format

Y10

Q

| S

_|X2|_|X3|_

B  Outline of operation

e Serially connected blocks are connected in parallel.

Bl R

BN M Blocks stack in parallel
e The start of each block begins with an ST instruction.

B Operation example

Operation of instruction format description program
When both X0 and X1 turn ON, or when both X2 and X3 turn ON, the result is output to Y10.

(XOAND X1) OR (X2 AND X3)—Y10
1
Block 1 Block 2

xo| [ 1
X1 [ ] [

X2
wl LT 1
Y10 ,_| ,_|
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2.12 ORS (OR Stack)

B When blocks are consecutive

When blocks are consecutive, consider a block division as follows.

Block 1 —

Y10

Block 2 —

Block 3 —

Block 4 Block 2 I:i-ll\-l
Block 5 ORS
Block 3 |

X 0
X 1
X 2
X 3
X 4
X 5
Y 10

2-28
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2.13 PSHS, RDS, POPS (Push stack, Read stack, Pop stack)

2.13 PSHS, RDS, POPS (Push stack, Read stack, Pop stack)

B [nstruction format

X0 X1 Y10
Tantl
— HH | O
X2 Y11
A
| O‘
X3 Y12
/1 O

B OQutline of operation

These instructions can be used to store one operation result, read it, and perform multiple
processes on it.

Instruction Operation

PSHS The operation result immediately before the PSHS instruction is stored and operation continues
from the next step.

RDS The operation result stored by the PSHS instruction is read and operation continues from the
next step using this result.

POPS The operation result stored by the PSHS instruction is read, operation continues from the next
step using this result, and the operation result stored by the PSHS instruction is cleared.

This instruction is used when there is branching from a single contact, followed by another
contact or contacts.

B Operation example

Operation of instruction format description program

1) When X0 turns ON, the operation result is stored by thePSHSinstruction, and if X1 is ON, the
result is output to Y10.

2) The operation result is read by the RDS instruction, and if X2 is ON, the result is output to
Y11.

3) The operation result is read by the POPS instruction, output to Y12 if X3 is OFF, and the
operation result stored by the PSHS instruction is cleared.
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2.13 PSHS, RDS, POPS (Push stack, Read stack, Pop stack)

X0

x1[ |
Y10 _!

|

X2

Y11

X3 ‘_‘

o

Y12

B Programming precautions

e Use the RDS instruction when continuing to use the operation result, and use the POPS
instruction when finishing. (The POPS instruction must be included.)

X0 /\ X1 Y10
| [
— | pwall (OH
PSHS X2 Y11
|
9—| ! O
RDS X3 X4 Y12
| | /1
/(9_1 1/ O
POPS

e The RDS instruction may be used consecutively as many times as required.
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2.13 PSHS, RDS, POPS (Push stack, Read stack, Pop stack)

X0

=
o

i
Q

%
=

e
0

>
N
P
w
3
N

e
0

RDS

x
N
x
(&)}
=
w

e
Q

=
N

X6 X7
| /1
/]

B Precautions when using thePSHSinstruction consecutively

Q

e The PSHS instruction is limited to a maximum of eight consecutive uses.
e Please note that the program will not run correctly if this limit is exceeded.

X0 X1 X2 X3 X4 X5 X6 Y10| STX0
] | PSHS. (1)

I Q_ AN X 1
PSHS..(2)

AN X 2
Ml @] & @ & © PSHS. (3)

Example of using 6 times in a row. AN X 4

e If the POPS instruction is used when using the PSHS instruction consecutively, reading will
take place in order beginning from the last data stored by the PSHSinstruction.
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2.13 PSHS, RDS, POPS (Push stack, Read stack, Pop stack)

<Continues from
above program>

POPS...Reads (5)

3
S

X0 X X2

1 X3 X4 X5

— f}l %}I kféﬂ ﬁ |
X6

M| @ @ @] 6)H |
X7

| |

Q

=

AN X 6
oTY !
POPS...Reads (4)

Q

<
N

Q

AN X7
OoTY 12
POPS...Reads (3)

x
©
<
w

Q

x
©
<
N

Q

AN X 8
OTY 13

X
>
<
3

Q
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2.14 DF, DF/ (Rise Differential,Fall Differential)

2.14 DF, DF/ (Rise Differential,Fall Differential)

B [nstruction format

-

| o O

~.

-

H o O

Y10

..........

__________ Y11

..........

B Outline of operation

Instruction | Operation

DF When an execution condition changes from OFF to ON (rise), outputs only that 1 scan (differential
output).

DF/ When an execution condition changes from ON to OFF (fall), outputs only that 1 scan (differential
output).

e There is no limit to the number of times a differential instruction can be used.

e \With a differential instruction, only the changes in the contact's ON/OFF status are detected,

so if execution conditions are met (ON) from the start when switching into "RUN mode" or
when powering on in" RUN mode" , there will be no output.

<Example> Rise differential

X0

Y10

RUN

-
No output I

Rising edge

B Operation example

Operation

of instruction format description program

1. When X0 changes from OFF to ON (rise), only 1 scan is output to Y10.
2. When X1 changes from ON to OFF (fall), only 1 scan is output to Y11.
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2.14 DF, DF/ (Rise Differential,Fall Differential)

xo |_f 1
X1 S
Y10 ~D1 |_|
» scan |_| |_|
‘[ f—’i 1 scan

Rising edge Falling edge

B Related instructions

e The DFl instruction can be used. Only the first 1 scan is executed.

B Programming precautions

e For the circuit shown below, the operation is as follows.

X0 X1 Y10

X0 L
X1+ | L]

Y10

(1) | When X1 is OFF, Y10 remains OFF even if X0 rises.
(2) | When X0 is ON, Y10 remains OFF even if X1 rises.
(3) | When X1 is ON, if X0 rises, then Y10 turns ON for one scan.

e In the following program, the execution condition is ON from the beginning, so output cannot

be obtained.
R9013 only turns ON during the
Ra013 Y10 . .
« }_< (oF ) T'—{ first scan after RUN begins.
R9010 is a normally ON relay.

R&010 Y10
X —(oF) O

e In the following program, output can be obtained.
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2.14 DF, DF/ (Rise Differential,Fall Differential)

O

F(oF) O

R9014 turns ON from the second
Ra014 Ym_{ scan after RUN begins.

e Caution is required when using differential instructions in combination with instructions that
change the order of execution of instructions (1 to 6 below), such as the MC/MCE
instructions or the JP/LBL instructions.

1.

o oA wN

MC to MCE instructions
JP to LBL instructions
LOOP to LBL instructions
CNDE instruction

Step ladder instructions
Subroutine instructions

e \When a differential instruction is combined with an AND stack instruction or a pop stack
instruction, take care that the syntax is correct.

e For the circuit shown below, the operation is as follows.

— OF ) OH
_{

X0 YO

X1

<Time chart>

X0

X1

YO

pEE
(I

There is no output here

e To turn YO ON at the rise of either X0 or X1, program it as follows.

X0
— ——(or) OH
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2.14 DF, DF/ (Rise Differential,Fall Differential)

<Time chart>

]
1

X1

vol LI [T |

X0

LL

B Examples of applying differential instructions

e Using differential instructions makes it easy to create and adjust programs.
<Example of application to a self-holding circuit>
e Using a differential instruction allows longer input signals to be supported.

X0 RO Y10
H (o) /O
Y10

H |
- —(on) O

xo || L
X1 _
RO [ ]

viol [ 1

Y10’_| [ ]

If there are no differential instructions
in the above ladder diagram

<Example of application to an alternating circuit>
e |t can also be applied to alternating circuits that hold and release with a single signal.
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2.14 DF, DF/ (Rise Differential,Fall Differential)

<Example 1>

X0 RO
| —(or) O

R(I) IY1|0 Y10
_| [ I | O_

RO
/|

<Example 2>

X0 RO
- —Cor) O
RO RO Y10
H O
Y10 Y10

H
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2.15 DFI [Rise Differential (initial execution type)]

2.15 DFI [Rise Differential (initial execution type)]

B Instruction format

X0 Y10

B OQutline of operation

Instruction | Operation

When an execution condition changes from OFF to ON (rise), outputs only that one scan

DF (differential output).

e If the execution condition is met from before RUN starts, output (differential output) is
performed at the first scan.
e There is no limit on the number of times the DFI instruction can be used.

e If it is possible for execution conditions to be met when switching into "RUN mode" or when
powering on in "RUN mode", with the DF instruction, output cannot be obtained with the first
scan, so using the DFl instruction, blocks that were connected in series are connected in
parallel.

B Operation example

Operation of instruction format description program
When X0 changes from OFF to ON (rise), only 1 scan is output to Y10.
e \When execution condition is met after RUN starts

X0

Y10 [ ] |
|<->| 1 scan
T

Rising edge
e \When execution condition is met from the beginning

X0

vio | ] _|
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2.15 DFI [Rise Differential (initial execution type)]

e Caution is required when using differential instructions in combination with instructions that
change the order of execution of instructions (1 to 6 below), such as the MC/MCE
instructions or the JP/LBL instructions.

1. MC to MCE instructions
JP to LBL instructions
LOOP to LBL instructions
CNDE instruction

Step ladder instructions

. Subroutine instructions

e When a differential instruction is combined with an AND stack instruction or a pop stack
instruction, take care that the syntax is correct.

o oA wN
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2.16 SET, RST (Set, Reset)

2.16 SET, RST (Set, Reset)

X0

Instruction format

0N
\
i
i
i
i
i
i
i
i
i
i
i
i
s

H

X1

H |

Y30 i
SET >
Y30 |}
<RST>{|

B [nstruction list
In_stru Description
ction

SET Output coil

RST Output coil

B Devices that can be specified (indicated by e)

Operands

X

Y

R

T

Cc

Index modifier

SET

RST

B  Outline of operation

Instruction | Operation

When the execution condition turns ON, the output turns ON and the state is held regardless of a
SET ; . "

change in the state of the execution condition.
RST When the execution condition turns ON, the output coil turns OFF and the OFF state is held

regardless of a change in the state of the execution condition.

e The same output coil can be specified as many times as desired for the SET and RST
instruction output destinations. (Even if a total check is run, this is not handled as a syntax

error.)

B Operation example

Operation of instruction format description program

1.

When X0 turns ON, Y30 turns ON and is held in that state.
2. When X1 turns ON, Y30 turns OFF and is held in that state.

2-40
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2.16 SET, RST (Set, Reset)

xo| [ 111

[ L]

X1

v30 || |
©) ®

B Processing mechanisms when the SET and RST instructions are used
e The output content is overwritten with each step during processing of the operation.

e.g. Processing when X0, X1, and X2 are all turned ON

X0 Y10
— | <SET>-
XO| w During this
| period, the
programs are
}7 5 executed as if
Y10 was ON.
X1 Y10
— | <RST>-
Processed as if
Y10 is OFF.
X2 Y10
— | <SET>-

Processed as if
Y10 is ON.

e |/O refresh is performed when an ED instruction is executed; therefore, the data actually
output is determined by the final operation result. In the above example, output occurs with
Y10 ON.

e To output a result while the operation is still in progress, use the partial 1/0 refresh instruction
(F143).

B Precautions for programming

e The output destination of a SET instruction retains its state even during the operation of an
MC instruction.
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2.16 SET, RST (Set, Reset)

e The output destination of a SET instruction is reset when switching from "RUN" to "PROG.
mode" and when the power is turned OFF. (However, if an internal relay set as a hold type is
specified as the output destination, reset does not take place.)

B SET and RST instructions used as a set with differential instructions

e Placing a DF differential instruction before the SET and RST instructions makes program
development and adjustment easier.

e This is particularly effective when the same output destination is used in several places in the

program.

X0 Y10
— F—oF) <SET>A
X1 Y10
— —oF) <RST>-
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2.17 DSET/DRST (Direct Set/Direct Reset)

2.17 DSET/DRST (Direct Set/Direct Reset)

B [nstruction format

N
1]
1
1
1
1
1
1
1
1
1
1
1
1
1
1
7

RO vo |l
— | Deser>]
R Yo |y
— | DersT> |

A
i
i
i
i
i
i
i
i
i
i
i
i
i
i
|
~~

B |nstruction List

Instruct
ion

DSET Output coil
DRST | Output coil

Description

B Devices that can be specified (indicated by e)

Operands X Y R T (o3 L Index modifier
DSET ° °
DRST ° °

B Outline of operation

Instruction | Operation

When the execution condition is ON, the specified output contact is turned ON, and ON is output

DSET to external output. Regardless of execution condition status changes, the ON status is held.

DRST When the execution condition is ON, the specified output contact is turned OFF, and OFF is output
to external output. Regardless of execution condition status changes, the OFF status is held.

e You can specify the same output coil for the DSET and DRST instruction output destination
as many times as required. Even if Total Check is implemented, it is not treated as a syntax
error.

B Operation Example

Operation of instruction format description program
e \When RO turns ON, external output is turned ON and the ON status is maintained.
e \When R1 turns ON, external output is turned OFF and the OFF status is maintained.

B Precautions for programming

e If the contact is outside the permissible range, an operation error will result.

e Even if the MC instruction is in progress, the DSET instruction output destination holds that
status.

e The DSET instruction output destination will reset when "RUN MODE" switches to "PROG.
MODE" or when the device is powered OFF.
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2.17 DSET/DRST (Direct Set/Direct Reset)

B Comparison of SET instructions and DSET instructions

e Compared to SET instructions, DSET instructions are capable of high-speed responses.
<SET instruction>
e Ladder diagram

[ <SET>

e Timing chart

n-1 scan n scan n+1 scan

d il i 'Y

RO ! ]
vo| |

External
output '

t t t

SET YO execution

<DSET instruction>
e Ladder diagram

D <SET>
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2.17 DSET/DRST (Direct Set/Direct Reset)

e Timing chart

n-1 scan

n scan

n+1 scan

RO

YO

External
output

A

i
)l

R Ltﬁ “

?

DSET YO0 execution

B Comparison of RST instructions and DRST instructions

e Compared to RST instructions, DRST instructions are capable of high-speed responses.
<RST instruction>
e Ladder diagram

L L

<RST>

T T

e Timing chart

RO

YO

External
output

n-1 scan

n scan

n+1 scan

A

A

A

+JT

?

<DRST instruction>

RST YO0 execution

WUME-FPXHPGRG-02
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2.17 DSET/DRST (Direct Set/Direct Reset)

e Ladder diagram

<RST>

e Timing chart

n-1 scan n scan n+1 scan

A 4

d "
il Ll

A

YO

External
output

RO _l_—_l
_i
B
R

vy

DRST YO0 execution
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2.18 KP (Keep)

2.18 KP (Keep)

B [nstruction format

)(() LTI,
| Set input
—| | KP

e ————

X1
| | Reset input R30
1

B |nstruction list

Instru
ction

KP Output coil

Description

B Devices that can be specified (indicated by e)

Operands X Y R T C L Index modifier
KP ° . °

B Outline of operation

e When the set input turns ON, output of the specified coil turns ON and is held in that state.
e When the reset input turns ON, the hold state is released.

e The output is held in an ON state until the reset input turns ON, regardless of the ON/OFF
state of the set input.

e If the set input and reset input turn ON simultaneously, the reset input takes priority. Serially
connected blocks are connected in parallel.

B Operation example

Operation of instruction format description program
1) When X0 turns ON, output of the specified coil turns ON and is held in that state.
2) When X1 turns ON, the hold state is released.

X0 —I—
X1 —‘

R30

h h h

Set Reset Reset takes priority
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2.18 KP (Keep)

B Precautions for programming

e The state of the output destination is held even during operation of the MC instruction.

e The output is reset when switching from"RUN mode"to"PROG. mode"and when the power is
turned OFF. (However, if an internal relay set as a hold type is specified as the output
destination, reset does not take place.)
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2.19 DKP (Direct Keep)

2.19 DKP (Direct Keep)

B [Instruction format

RO J—
| Set input
—| | DKP

R1
| | Reset input YO

e ————

B |nstruction list

Instru
ction

DKP Output coil

Description

B Devices that can be specified (indicated by e)

Operands X Y R T C L Index modifier
DKP °

B Outline of operation
e When set input is ON, output from the specified coil is ON, and external output is also ON.
Additionally, this status is retained.

e When reset input is ON, output from the specified coil is OFF, and external output is also
OFF. Additionally, retention is canceled.

e During retention, regardless of set input ON/OFF status, output is retained until there is reset
input.

e If the set input and reset input turn ON simultaneously, the reset input takes priority.

B Operation example

Operation of instruction format description program
e When RO turns ON, external output is turned ON and the ON status is maintained.
e When R1 turns ON, external output is turned OFF and the OFF status is maintained.

B Precautions for programming

e If the contact is outside the permissible range, an operation error will result.
e If the same output coil is specified, a syntax error (duplicate output) will occur.
e The state of the output destination is held even during operation of the MC instruction.

e \When switching from "RUN mode" to "PROG. mode" and at power OFF, the output
destination is reset.

B Comparison of KP instruction and DKP instruction

e The DKP instruction is capable of faster responsiveness than the KP instruction.
<KP instruction>
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2.19 DKP (Direct Keep)

e Ladder diagram

N N
RO
H | @ H
R1
| %
o oK
e Timing chart
n-1 scan n scan n+1 scan

B t t

KP YO0 execution

<DKP instruction>
e Ladder diagram

| DKP H

_|
i :
b
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2.19 DKP (Direct Keep)

e Timing chart

RO

R1

YO

External
output

n-1 scan

n scan

n+1 scan

i i
)l Lt b

e

i
)l Ll

\

=
.
-

.

DKP YO0 execution

WUME-FPXHPGRG-02
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2.20 NOP

2.20 NOP

Instruction format

Y10

i1 NOP count
___::_’___\IX2
/|
NOP T|/I

Outline of operation

This instruction has no effect on the operation results to that point. The same operation is

performed even without a NOP instruction.

A NOP instruction can be used to make the program easier to read when checking or
correcting.

Write a NOP instruction (overwrite the previous instruction) when you want to delete an

instruction without changing addresses.

Insert a NOP instruction when you want to move the addresses of one part of a program
without changing the program.

For example, this is a convenient means of breaking a long program into several blocks.

e.g.

To move the starting point of a program block from address 39 to address 40, insert a NOP
instruction at address 39.

Address

36 | ST

OR

oT
39 | ST
40 | AN
41 | OT
42 | ST
43 | DF
44 | ST

§

X0
X1
Y10

X2 _, Want to start from

X3
R20
R2

X3

address 40

B DeletingNOPinstructions

Address

36 | ST X0
OR X1
OT Y10

39 | NOP +—Insert NOP

40 | ST X2

41 | AN X3

42 | OT R20

43 | ST R2

44 | DF

45 | ST X3

§

After creating a program, it is possible to delete all NOP instructions in a program by using the
programming tool.
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3

Basic Function Instructions

3.1 TML/TMR/TMX/TMY (0.001 s, 0.01 s, 0.1 s, 1 s On-delay Timer) .....3-2

3.2 F137 STMR (16-bit, 0.01 s On-delay Timer)........ccccoeoeeiiiiieinieeee 3-9

3.3 F183 DSTM (32-bit, 0.01 s On-delay Timer)........cccceviiiiiieieeiiieeenn. 3-12
3.4 CT [Counter (Preset Subtraction Expression)].........ccccccvvvveeeiiiieen.n. 3-16
3.5 F118 UDC (Up/DoWN COUNLET) .....uveieeiiiiieiiiie e 3-23
3.6 SR (Shift REGISIEI) ....veiiiiiiieecie et 3-26
3.7 F119 LRSR (Left/Right Shift Register) .........cccccoeiiieiiiiiiiie e 3-29
3.8 F182 FILTR (Time Literal ProCess)........cccoceeeumrrriiiiiiiiiiiiiiieeeeeeeeeeeenn 3-32

WUME-FPXHPGRG-02 3-1



3.1 TML/TMR/TMX/TMY (0.001 s, 0.01 s, 0.1 s, 1 s On-delay Timer)

3.1 TML/TMR/TMX/TMY (0.001 s, 0.01 s, 0.1 s, 1 s On-delay Timer)

B Instruction format

X0 Execution conditons U Y| L

Timer number—
Timer units———

VY |
TML5

A

w

o

o
S

Set valueJ RO

¢— Timer no. 5 timer contact

B |nstruction list

DT Description
ction P
n Timer set value

B Devices that can be specified (indicated by o)

Operand
s

WX

sw |sp |Constant | j,qey Integer

WY |WR |WL |SV |EV (DT |LD (I g
R |T K|H|Mm| § | modifier Device

n

B  Outline of operation

e The timer is a non-hold type that is reset when the power is turned off or when switching from
"RUN mode" to "PROG. mode". (If the operating state must be held, set system register No.
6. In that case, be sure to use a battery.)

e When the execution condition turns ON, the set time decrements until the elapsed value
becomes 0, at which point timer contact Tn (n is the timer contact number) turns ON.

e [f the execution condition turns OFF during while the set time is decrementing, the operation
is interrupted and the elapsed value is reset (cleared to 0).

e The OT instruction can also be written immediately after a timer coil.

B Setting the timer period

1. The timer set time is (timer unit) x (timer set value).
2. The timer set value [n] is set as a decimal constant in the range of K1 to K32767.

TML 0.001 to 32.767 seconds in units of 0.001 second
TMR 0.01 to 327.67 seconds in units of 0.01 second
TMX 0.1 to 3276.7 seconds in units of 0.1 second
T™MY 1 to 32,767 seconds in units of 1 second

e.g. When K43 is set by TMX, the set time is 0.1 x 43 = 4.3 seconds.
When K500 is set by TMR, the set time is 0.01 x 500 = 5 seconds.
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3.1 TML/TMR/TMX/TMY (0.001 s, 0.01 s, 0.1 s, 1 s On-delay Timer)

B Precautions for programming

e As subtraction operations are performed during operation, create the program so that it
operates once during one scan. If an operation is performed more than once during one scan
or cannot be performed even once due to an interrupt processing program or jump/loop

instruction, correct results cannot be obtained.

e \When combining a timer instruction with an AND stack instruction or a POP stack instruction,

be careful that the programming is correct.

B Timer operation mechanism

The following are examples of specifying a K constant as the set value. See below for the

operation when specifying the set value area number.

1. When the mode is switched to "RUN mode" or when the power is turned ON in "RUN

mode" , the timer set value is transferred to the set value area "SV" of the same number.

XOl (1) Transfer to SV area
— | T™XS | K=
SV5
T5 Y10 30

2. When the timer execution condition rises from OFF to ON, the timer set value is transferred
from the set value area "SV" to the elapsed value area "EV" of the same number.

(The same operation is performed when switching to "RUN mode" while the execution

condition is ON.)

3. For each scan, if the execution condition is ON, the timer decrements by the value in the

elapsed value area "EV" .

A

4

X0 (2) Transfer to EV area
— | TMXS | K30 Msvs EV5
T5 Y10 0 = :233
H Or| e 2

4. When the value of the elapsed value area "EV" becomes 0, the timer contact "T" of the

same number turns ON.

X0
_| I TMX5 K30 |
T5 Y10

SV5 EV5
30 0
(4) Subtraction

operation end
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3.1 TML/TMR/TMX/TMY (0.001 s, 0.01 s, 0.1 s, 1 s On-delay Timer)

B Examples of timer instruction application

<Timer series connection>

e Ladder diagram

X0

H |

TO

TMXO0

K30

TMX1

K20

H

TO

H

e Timing chart

xo ||
TO

T1

3 seconds

Y10

»

Y11

il L
2 seconds.
:

.

<Timer parallel connection>

e Ladder diagram

X0

L
L
=
L
I

< OX
Q= Q3

H

TMXO0

K30 I

TMX1

K20 |-

< OX
Q= Q3

3-4
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3.1 TML/TMR/TMX/TMY (0.001 s, 0.01 s, 0.1 s, 1 s On-delay Timer)

e Timing chart

xo ||

TO ’w

3 seconds
T1

2 seconds !

Y10 ;

I

Y11 |

B How to directly specify the set value area No. for the timer set value

e The set value area number can be specified directly as the set value [n].

X0

—| } FOMV | K30 SV5 @
X1

—| i TMX5 | S5 ®
T5 Y10

— | O-

The above program in which SV5 is specified as the set value operates as follows.

1. When execution condition X0 turns ON, the data transfer instruction (FO MV) is executed
and SV5 is set to K30.

2. When execution condition X1 turns ON, the set value is set to 30 and the decrement
operation starts.

e Set the number of the set value area "SV" specified in [n] to be the same as the timer

number.
Timer number — l—Setting value area no. [n]
Y b4
™XS sy5 )
'S ). Al

7

Set to the same number.

e Even if the value in the set value area "SV" is changed during the subtraction operation, the
subtraction operation will continue from the value before the change.

Timer operation starts with the changed value the next time the execution condition changes
from OFF to ON after the decrement operation is completed or interrupted.

e The set value area SV is normally a non-hold type that is reset when the power is turned off
or when switching from "RUN mode" to "PROG. mode" .
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3.1 TML/TMR/TMX/TMY (0.001 s, 0.01 s, 0.1 s, 1 s On-delay Timer)

If the SV value was changed while in RUN mode and that value is to be used as a set value
without being reset the next time the power supply is turned on or when switching from
"PROG. Mode" to "RUN mode" , set the value to a hold type by using system register no. 6.

B Timer operation when the set value area number is directly specified

1. When the execution condition for a high-level instruction is ON, the value is set in the set

value area"SV".

The following diagram shows an example of using the FO MV instruction.

X0
| (1) Transfer to SV are:
— | FO MV @ SV5 |
i Sv5

X1 30
_| I TMX5 SV5 |

T5I Y10
- | O-

2. When the timer execution condition rises from OFF to ON, the timer set value is transferred
from the set value area "SV" to the elapsed value area "EV" of the same number. (The
same operation is performed when switching to "RUN mode" while the execution condition

is ON.)

3. For each scan, if the execution condition is ON, the timer decrements by the value in the

elapsed value area "EV ".

XOI (2) Transfer to EV are:
— | FOMV | K30 | SV Hrgvet | [Evs
X1 30 |—»| 30
—| I TMX5 SVS - (3) Subtraction gg

operation

27
T5 Y10 !
I |
H | O- |

4. When the value of the elapsed value area "EV" becomes 0, the timer contact "T" of the

same number turns ON.

O_

X1
— | TMX5 | Sv5 ||| SV5 EV5
30 0
T5 Y10 (4) Subtraction

operation end

B Examples of applying direct specification of set value area numbers

Example 1) Changing set values based on specified conditions
The set value is K50 when X0 is ON and K30 when X1 is ON.
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3.1 TML/TMR/TMX/TMY (0.001 s, 0.01 s, 0.1 s, 1 s On-delay Timer)

e Ladder diagram

X1 X0

—| / { { { FO MV K50 SV5
X0 X1

—| / } } } FO MV K30 SV5 |
X2

_| I TMX5 SV5
T5I Y30

— | O~

e Timing chart

X0 [ ] [ ]

X1

xo| i | - L

T5 _'_l_/\/\/\_l_,i

5s;cor:ds ' 3s;cgnds
SV5 [ Ko | K50 | K30 [ K50

Example 2) Setting a set value from external digital switches
The BCD data of the digital switches connected to X0 through XF is converted and becomes

the set value.
e Connection example

Control unit

—

[o]

—

—

—

—

[o]

—

—

—

<— Set counter value

J

\l
WXO digital switch

WUME-FPXHPGRG-02
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3.1 TML/TMR/TMX/TMY (0.001 s, 0.01 s, 0.1 s, 1 s On-delay Timer)

e Ladder diagram

H
H

R10

R11

F81 BIN

WXo0

SV5

TMX5

SV5 |-

Y30

3-8
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3.2 F137 STMR (16-bit, 0.01 s On-delay Timer)

3.2 F137 STMR (16-bit, 0.01 s On-delay Timer)

B [nstruction format

RO O O . R5
1 It 1
I—F137 STMR| ; DT10 ;|; DT20 ,;
— /I — ,l
S D
B Instruction list
In_stru Description
ction
S Area storing the setting value, or constant data
D Process value area
B Devices that can be specified (indicated by e)
Constant Integer
Operand | \vy |\wy [wWRr |wL [sv |ev |poT |wo |1 [SW|SD Indexs 9
s R |T KIH|m| § | modifier Device
[ ] [ ] [ ] [ ] [ ] [ ) [ ] [ ] [ ] [ ] [ ] [ ] [ ]
(] L[] ° [ ) L] [ ] [ ) [ ]

B OQutline of operation

Operates as an ON-delay timer in units of 0.01 seconds. When the internal relay is ON, the
setting time is subtracted, and the special internal relay R900D turns ON when the process

value [D] becomes 0. (It is OFF when the internal relay is OFF and during subtraction.)

B Operation example

Operation of instruction format description program
The internal relay is executed, the auxiliary timer is activated, and when a time equal to the

value stored in [DT10] x 0.01 seconds has elapsed, R5 turns ON.

e \When the internal relay is OFF, the process value area is cleared to 0. The relay in use for
the OT instruction turns OFF.

e \When the time of the special internal relay R900D is up, it turns ON. It is also possible to use
R900D as a timer contact. (It is OFF when the internal relay is OFF and during subtraction.)

-

F137 STMR]

DT10

DT20

R900D

R5

H

Operation is the same as the above example.
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3.2 F137 STMR (16-bit, 0.01 s On-delay Timer)

B Setting the timer period

1. The timer period is 0.01 x [timer set value].

2. The timer set value is set with a K constant within the range of K1 to K32767.
"STMR" ranges from 0.01 to 327.67 seconds, in units of 0.01 second.

e.g. If the set value is K500, the set time is 0.01 x 500 = 5 seconds.

B Precautions for programming

e Ensure that the specifications of the area storing the set value and the process value area do
not overlap with other timer/counter instructions or operation memory areas of high-level
instructions.

e As subtraction operations are performed during operation, create the program so that it
operates once during one scan.

(During interrupt processing programs or with jump/loop instructions, a correct result cannot
be obtained if there are multiple or no operations during one scan.)

B How the auxiliary timer works

1. When the internal relay turns from OFF to ON, the set value specified by [S] is transferred
to the process value area [D].

R5

RO DT10
—{ ’—F137STMR DT10 DT20 O =00 s

l (1) Send to [D]

R900D
—| l— FO MV DT30 DT40 b2
K500
2. With each scan, if the internal relay is ON, the value of the process value area [D] is
subtracted.

R5

RO DT20
’— F137 STMR| DT10 DT20
_{ O_ K500

(2) Subtraction
operation

R900D 499

498
—| |— FoMv | DT30 | DT40 497
1

3. If the value of the process value area [D] becomes 0, then the relay in use for the next OT
instruction turns ON. The special internal relay R900D also turns ON.
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3.2 F137 STMR (16-bit, 0.01 s On-delay Timer)

RO
—| l— F137 STMR| DT10 DT20

R5

DT20

R900D

—{ l— FO MV DT30 DT40

O_

t

(3) Subtraction
operation complete

B Precautions when using R900D

When using multiple auxiliary timers with R900D, ensure that R900D is used on the line after

the auxiliary timer instruction.

<Example>

RO
(a)—{ }—F137STMR DT10 DT20

R900D

Y10

H |

R1
(b)—{ }—F137STMR DT30 DT40

R900D

Y11

|

O_

Pair

Pair

When the time is up for timer (a), activated by R0:ON, YO turns ON. When the time is up for

timer (b), activated by R1:ON, Y1 turns ON.

e A correct operation cannot be obtained if specified as shown below.

RO
—| |—F137 STMR

R1
—| |—F137 STMR

~ ~

R900D Y10
— | O-
R900D Y11
— | O-
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3.3 F183 DSTM (32-bit, 0.01 s On-delay Timer)

3.3 F183 DSTM (32-bit, 0.01 s On-delay Timer)

B Instruction format

RO

I— F183 DSTM

JEEEE \ mmme- . R5

g
3
o
g
_|
)]

____________

B |nstruction list

Instru

ction Description

S Area storing the setting value, or constant data

D Process value area

B Devices that can be specified (indicated by e)

Constant Int
Operand | \vy |\wy [wWRr |wL [sv |ev |poT |wo |1 |SW|SD Indexs nteger
S R T KIH|IM| f modifier Device
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]

B OQutline of operation
e This instruction operates as a 32-bit addition expression ON-delay timer set in 0.01-second
units.

e When the internal relay turns ON, addition of the elapsed time is performed. When the
elapsed value [D, D+1] (32 bits) equals or exceeds the set value, the relays used by the OT
instruction described next in the program are turned ON.

B Operation example

Operation of instruction format description program

The internal relay condition is established, the auxiliary timer becomes active, and when the

value stored in data registers DT10 and DT11 % 0.01 seconds has elapsed, R5 turns ON.

e When the internal relay is OFF, the process value area is cleared to 0. The relay in use for
the OT instruction turns OFF.

e \When the time of the special internal relay R900D is up, it turns ON. It is also possible to use
R900D as a timer contact. (Turns OFF when the internal relay is OFF and during addition.)

RO
—| I—F183DSTM DT10 DT5

R900D R5
— | O

Operation is the same as the above example.
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3.3 F183 DSTM (32-bit, 0.01 s On-delay Timer)

B Setting the timer period

1. The timer period is 0.01 x [timer set value].

2. The timer set value is set as a K constant in the range of K1 to K2147483647.
0.01 to 21474836.47 seconds in units of 0.01 second.

Example) If the set value is K500, the set time is 0.01 x 500 = 5 seconds.

B Precautions for programming

e Ensure that the specifications of the area storing the set value and the process value area do
not overlap with other timer/counter instructions or operation memory areas of high-level
instructions.

e Addition is performed when the operation is executed, so the program should be created so
the an operation is executed once per scan. (If an operation is performed more than once
during one scan or cannot be performed even once due to an interrupt processing program
or jump/loop instruction, correct results cannot be obtained.)

B  How the auxiliary timer works
1. When the internal relay changes from OFF to ON, Os are transferred to the elapsed value
area [D, D+1].

R5

RO
—| |— F183DSTM| K500 DT5 OH[ o ]

1(1) Sendto [D, D+1]

R900D DTS5, DT6
—{ |— FO MV DT50 WR50 0

2. During each scan, if the internal relay is ON, the values in the elapsed value area of [D, D
+1] are added.

RO RS |o7s 076
l— F183DSTM| K500 DT5 i
_| O_ K500
(2) Additionoperation

R900D (1)
—{ |— FOMV | DT50 | WR50 )
1

1

1

3. When the values in the elapsed value area [D, D+1] equal the values of [S, S+1], the relays
used by the OT instruction described next in the program are turned ON. The special
internal relay R900D also turns ON.
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3.3 F183 DSTM (32-bit, 0.01 s On-delay Timer)

R900D

!

RO
—| |— F183 DSTM

K500

DT5

R5

DT5

—{ |— FO MV

DT50

WR50

K500

(3) Addition
operation complete

Setting value

Process value (D, D+1)

(S, S+1)
ON
RO oFF — 1
R5
(R900D)

B Precautions when using R900D

When using multiple auxiliary timers with R900D, ensure that R900D is used on the line after
the auxiliary timer instruction.

<Example>

(a)

(b)

s

F183 DSTM

WR1

DT5

R900D

H

s

F183 DSTM

WR10

DT10

YO
O_

Pair

R900D

H

Y1
O_

Pair

When the time is up for timer (a), activated by R0O:ON, YO turns ON. When the time is up for
timer (b), activated by R1:ON, Y1 turns ON.

e A correct operation cannot be obtained if specified as shown below.

3-14
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3.3 F183 DSTM (32-bit, 0.01 s On-delay Timer)

RO

—| |— F183 DSTM

TO

DT5

R1

—| |— F183 DSTM

DT20

T10

))
(

R900D

H

R900D

2Ry

WUME-FPXHPGRG-02
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3.4 CT [Counter (Preset Subtraction Expression)]

3.4 CT [Counter (Preset Subtraction Expression)]

B Instruction format

B |nstruction list

X0 . Count number——
| Countinput i .
_| | L CT100 |
Setvalue—j
X1 . ( y
_| | Reset input i| K10 i
| n
C100 Y31
L]
| | O

Instru
ction

Description

n

Counter set value

B Devices that can be specified (indicated by e)

S

Operand

WX | WY | WR

WL

SV

EV

DT

LD

Constant

Index Integer

K

H

f

modifier Device

n

B  Outline of operation

e All counters are subtraction preset counters.

e \When the reset input falls from ON to OFF, the value of the set value area SV is preset in the
elapsed value area (EV).

e \When the reset input is ON, the elapsed value is reset to 0.

e \When the count input changes from OFF to ON, the set value is subtracted, and when the
elapsed value reaches 0, it is output to the counter contact Cn (n is the counter number).

e If the count input and reset input both turn ON at the same time, the reset input is given
priority.
e [f the count input rises and the reset input falls at the same time, the count input is ignored
and preset is executed.

e An OT instruction can be entered immediately after a counter instruction.

B Operation example

Operation of instruction format description program
1. If X0 is turned ON 10 times, C100 turns ON, and Y31 turns ON.

2. The elapsed value is reset when X1 turns ON.
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3.4 CT [Counter (Preset Subtraction Expression)]

xo I U LT 1 U [ S

1 10 times ]

C100 .
Y31

B Setting the count value

The count value can be set to a decimal constant (K constant) in a setting range from KO to

K32767.

B Counter operation

The following are examples of specifying a K constant as the set value. For an explanation of
operations when a set value area number is specified, see"P.3-19". (This example shows a

case in which “100” is specified for the counter.)

1. When switched to "RUN mode" or when the power is turned ON in "RUN mode" , the
counter set value is transferred to the set value area "SV" with the same number.

2. When the reset input falls, the value in the set value area SV is preset in the elapsed value

area EV.
X0
— | CT100 [ (1) Send
(2) Preset
X1
I L || SV100 EV100
| <
10 10
C100 Y10
I
— | O-
3. Each time the count input X0 turns ON, the value in the elapsed value area "EV" is
subtracted.
X0
_| I cT100 [SV100 EV100
10 10
X1 9
I | | (3) Subtraction
_I [ K10 operation 8
7
C100 Y10 |
| !
— | O- '
v
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3.4 CT [Counter (Preset Subtraction Expression)]

4. When the value in the elapsed value area "EV" reaches zero, the counter contact "C" with
the same number turns ON.

X0
_{ I cT100 H[SV100 EV100
10 10
X1 (4) Subtraction
_{ I K10 | operation end
C100 Y10
I
— | O-

B Precautions for programming

When combining a counter instruction with an AND stack instruction or POP stack instruction,
be careful that the programming is correct.

B Cautions on detecting the count input

In a counter instruction, the subtraction takes place when the rise of the count input from OFF
to ON is detected.

e Counting is only performed at the rise, so even if the count input remains on, no further
counting will occur.

e In cases where the count input is initially ON, such as when the mode is switched to RUN or
when the power is turned on when in "RUN mode" , subtraction will not take place at the first
scan.

RUN
(Power ON)

A
Count input

Instruction y |
operation v
Do not count Count

e Be aware that, if used with instructions that change the order of execution such as the MC to
MCE instructions or the JP to LBL instructions (see 1 to 6 below), the operation of
instructions may change depending on the timing of instruction execution and count input.

1. MC to MCE instructions
JP to LBL instructions
LOOP to LBL instructions
CNDE instruction

Step ladder instructions
Subroutine instructions

o0k wN

3-18 WUME-FPXHPGRG-02



3.4 CT [Counter (Preset Subtraction Expression)]

B Related instructions

e Counter instructions also include an up/down counter instruction (F118 UDC).
e An increment instruction (F35+1) can be used to provide the same type of function.

B Directly specifying a set value area number as a counter set value

The set value area number can be specified directly as the set value [n].

X0

—| } FO MV K30 SV100 ®
X1

_| I CT100 ®
X2

—| } SV100 H
C1(}O Y30

sl O-

The program described above, which specifies SV100 for the set value, operates as follows.

1. When execution condition X0 is ON, the data transfer instruction (FO MV) is executed and
K30 is set in SV100.

2. When the count input X1 turns ON, the subtraction operation begins from the set value of
30.

e Make the address of the set value area "SV" that specifies [n] the same as the counter
number.

Display:
Counter number
X1
| 100 =
_< | C'I7\1~ - Set to the
X2 same number
H | SV

Setting value area no. [n]

e Even if the value in the set value area "SV" is changed during the subtraction operation, the
subtraction operation will continue from the value before the change. Counter operation from
the new value will not begin until the counter is reset and the count input subsequently
changes from OFF to ON.

B Counter operation when a set value area number is directly specified

1. When the execution condition for a high-level instruction is ON, the value is set in the set
value area "SV" . The following diagram shows an example of using the FO MV instruction.
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3.4 CT [Counter (Preset Subtraction Expression)]

X0
—{ I FO MV SV100 H
_[sv100
X1 >0
—{ i CT100 H
X2
—| } SV100
C10|0 Y30
— | O-

(1) Transferto SV area

2. When the reset input falls, the value in the set value area "SV" is preset in the elapsed

value area "EV" .

X1
— | CT100 H
X2
—{ I SV100
C100 Y30
— | O-

3. Each time the count input X1 turns ON, the value in the elapsed value area "EV" is

subtracted.
X1
— | cT100 H
X2
—| I SV100
C100 Y30
|
— | O

SV100 EV100
30 —»| 30
(2) Preset
SV100 EV100
30 30
(3) Subtraction gg

operation
27

v

4. When the value in the elapsed value area "EV" reaches zero, the counter contact "C" with

the same number turns ON.

3-20
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3.4 CT [Counter (Preset Subtraction Expression)]

X1
— | CT100 H
X2
— | SV100
C100 Y30
%TI O-

SV100

EV100

30

0

(4) Subtraction
operation end

B Examples of applying direct specification of set value area numbers

Example 1) Changing set values based on specified conditions

The set value is K50 when X0 is ON and K30 when X1 is ON.

e Ladder diagram

X1 X0
_| /I I I FO MV K50 SV100 H
X0 X1
_|/I I { FO MV K30 SV100 |H
X2
_| I cT100 |
X3
_| I svV100 |
C100 Y30
|
- | O~
e Timing chart

Example when X0 turns ON.

WUME-FPXHPGRG-02
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3.4 CT [Counter (Preset Subtraction Expression)]

X0

X1

X2

X3

C100

SV100

50 times

[

—

........ 7

—

KO

K50

Example 2) Setting a set value from external digital switches

The BCD data of the digital switches connected to X0 through XF is converted and becomes
the set value.

e Connection example

e Ladder diagram

X10

|

<— Set counter value

Control unit
3|3 |c/—3a
[o] (9]
| o I s | s [ s |

\
WXO0

Digital switches

X11

F81BIN WX0 SV100 [

CT100 |—

H

X12

SV100 |-

H

C100

Y30

H

3-22

WUME-FPXHPGRG-02



3.5 F118 UDC (Up/Down Counter)

3.5 F118 UDC (Up/Down Counter)

B [nstruction format

______

) F118 UDC ||

______

(Preset value)

_DT10_, 7
AL ’ S
(" 'R2 \Reset input
_E_| | : P (Process value) ""bTo 'Ll
RN DT
Y50

B [nstruction list

In_stru Description

ction

S Area storing preset values, or constant data
D Up/down counter elapsed value area

B Devices that can be specified (indicated by o)

Operand sw |sp |Constant || ey Integer
s WX |WY |WR |WL [SV [EV |DT |LD |I R IT < Ta T | modifier e s
S ° ° ° ° ° ° ° ° ° ° K
[ ] [ ] [ ] [ ] [ ] [ ] [ ]
B Outline of operation

This is a counter that switches between incremental counting (addition) and decremental
counting (subtraction) depending on whether the relay specified by the up/down input is ON
or OFF.

e The count operation is incremental counting (+1) when the up/down input is ON, and
decremental counting (-1) when the up/down input is OFF. The elapsed value is stored in the
area specified by [D].

e When the reset input is switched from ON to OFF, the preset value of [S] is transferred to [D].
The count range is K-32,768 (H8000) to K32,767 (H7FFF).

e \When the count input is changed from OFF to ON (with reset input in an OFF state), the
count operation is performed with the value set in [D] as the default value.

e When the reset input turns ON, the elapsed value area of [D] is cleared.

e The count result can be determined by comparing the elapsed value of [D] with the specified

setting value by using the data comparison instruction.

e Execute the data comparison instruction immediately after the F118 UDC instruction.
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3.5 F118 UDC (Up/Down Counter)

B Operation example

Operation of instruction format description program

The program on the previous page is an example in which the default value is set, and external

output Y50 turns ON when target value is 0.

This can be used, for example, in programs such as those that cause an indicator lamp to light

when the work being added or subtracted reaches a certain quantity.

1. When reset input R2 switches from ON to OFF, the DT10 value is written to DTO. This value
is the target value.

2. |If countinput R1 is ON when RO turns OFF, the DTO value is decremented by 1
(decremental counting). If count input R1 is ON when RO turns ON, the DTO value is
incremented by 1 (incremental counting).

3. As a result of work being added or subtracted, the counter elapsed value area DTO value is
compared with KO, and if DTO is equal to KO, external output Y50 turns ON.

Value 4 Preset
of DTO
A\ 4
0 / » Elapsed time
A s ON
R2 1 ; ; OFF
RO ON
R | s OFF
ON
re U] L2
Y50 ON
— OFF

B Precautions for programming
e If a hold type memory area is specified for the elapsed value area, the elapsed value acts in
accordance with the content being held.

e Be aware that the default value when starting operation is not automatically preset to the
elapsed value area. When performing preset, switch reset input from ON to OFF.

e \When combining the F118 UDC instruction with an AND stack instruction or a POP stack
instruction, be careful that the programming is correct.

B Cautions on detecting the count input

With the F118 UDC instruction, the increment or decrement occurs when the rise of the count
input from OFF to ON is detected.
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3.5 F118 UDC (Up/Down Counter)

e Counting is only performed at the rise, so even if the count input remains on, no further
counting will occur.

e When switching to RUN or when powering on in "RUN mode" , if the count input is ON from
the beginning, increment/decrement is not carried out for the first scan.

RUN
(Power ON)

A 4

Count input
Instruction _|

operation v i)
Do not count Count

e Be aware that, if used with instructions that change the order of execution such as the MC to
MCE instructions or the JP to LBL instructions (see 1 to 6 below), the operation of
instructions may change depending on the timing of instruction execution and count input.

1. MC to MCE instructions
JP to LBL instructions
LOOP to LBL instructions
CNDE instruction

Step ladder instructions
Subroutine instructions

o0k wN
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3.6 SR (Shift Register)

3.6 SR (Shift Register)

B Instruction format

X0 Data input
atainput [ N
—| i SRIWR3}H
D
1
| Shift input
| |
X2
| |Reset input
— | |
B |nstruction list
In_stru Description
ction
D Specified register
B Devices that can be specified (indicated by e)
Constant Int
Operand |\yy |wy |wr |wL [sv |Ev |DT D |1 |[SW|SP stz nieger
S R T KIHIM| f modifier Device
D °

B Outline of operation

e An instruction that moves (shifts) the content of the specified register WR (16-bit unit) one bit
to the left.
1. When shift input turns ON (rises), the contents of WR is shifted one bit to the left
2. When shifting, the empty bit (least significant bit) is set to 1 if data input is ON or 0 if OFF.
When shift input turns ON, this instruction operates as shown in the figure below.

WR3
170/0(0|1|1(0]|0

0
@ Move left 1 bit

| WR3 |
ojojofo|1|o]ojol1|o|o|of1]|1|0]0]0

Data input ON:1
OFF:0
is set
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3.6 SR (Shift Register)

3. When reset input is ON, the content of the specified register is cleared.

WR3

1/0/0{0[1[1]|0]0

0
@ Clear

WR3
o/ojojojo0j0/0|0|0O|O|O|O|O|O|O|O

B Operation example

Operation of instruction format description program

1. If X1 turns ON when X2 is in an OFF state, the content of WR3 (internal relays R30 to R3F)
is shifted one bit to the left.

2. The bit left empty by the left shift (R30) is set to 1 when X0 is ON and 0 when OFF.
3. When X2 turns ON, the content of WR3 is reset to 0.

X0 || L

x — L
R33 I_—|

s m

B Precautions for programming

e The SR instruction requires data input, shift input, and reset input.
e \When reset input and shift input rise simultaneously, reset input is prioritized.
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3.6 SR (Shift Register)

Shift input L |

Reset input

Rn

A

Reset input has priority

e Note that when a hold type memory area is specified for the shift register, an automatic reset
is not performed when the power supply is turned ON.

e \When combining a shift register instruction with an AND stack instruction or pop stack
instruction, make sure that the syntax is correct.

B Precautions for shift input detection

The SR instruction performs a shift when an OFF to ON rise is detected.

e [f the shift input remains continuously ON, a shift will only take place at the rise. No further
shifts will take place.

e In cases where the shift input is initially ON, such as when the mode is switched to RUN or
when the power is turned on when in"RUN mode", a shift will not take place at the first scan.
RUN
(Power ON)

\ 4
Shift input
Instruction _|

operation

\
Do not shift Shift

e Be aware that, if used in combination with instructions (see below, 1. to 6.) that change the
order of execution of instructions such as the MC to MCE instructions or the JP to LBL
instructions, depending on the execution of the instruction and the shift input timing the
instruction operation changes.

1. MC to MCE instructions
JP to LBL instructions
LOOP to LBL instructions
CNDE instruction

Step ladder instructions
Subroutine instructions

ook wb

B Related instructions

In addition to this instruction, there is also a left/right shift register (F119 LRSR). The same type
of operation can be implemented using data shift instructions (F100 SHR to F113 WBSL) or
data rotate instructions (F120 ROR to F123 RCL).
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3.7 F119 LRSR (Left/Right Shift Register)

3.7 F119 LRSR (Left/Right Shift Register)

B [nstruction format

______

" RO TiLeft/right shift input
! | :(ON: Left, OFF: Right)
1\—| — F119 LRSRH
" "R1Data input
1 rm=—=——=- \
— SCICH
—————— ’ D1
('R2 “shiftinput
1'_| [ ' DT9 M
:” ‘R3 -‘: Reset input
_;_| [ |
T
B Instruction list
AT Description
ction P
D1 Starting number of area to be shifted
D2 End number of area to be shifted
B Devices that can be specified (indicated by e)
Constant
Operand SW | SD Index Integer
s WX |WY |WR (WL |SV |EV |DT |LD |I R |T [k[nlmls]|modifier Device
D1 ° ° ° ° ° ° °
D2 ° ° ° . ° . .

B Outline of operation

e This shift register changes direction, either left (direction of most significant bit) or right
(direction of least significant bit), in which a shift of one bit is made based on the ON/OFF
status of the relay specified by the left/right shift input.

e The shift operation is made to the left when the left/right shift input is ON, and to the right

when OFF.

e Specify the same type of area for both [D1] and [D2]. Additionally, specify values so that [D1]

is equal to or less than [D2].
e The following operation is performed.

1. When the shift input changes from OFF to ON (the reset input is OFF), the contents of
the area specified by [D1] and [D2] are shifted one bit to the left or right.

2. When the data is shifted, 1 will be set in the empty bit left by the shift (the most
significant bit or least significant bit) if the data input is ON, and 0 if the data input is OFF.

WUME-FPXHPGRG-02
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3.7 F119 LRSR (Left/Right Shift Register)

Also, the bit extracted by the shift (the most significant bit for a shift to the left, and the
least significant bit for a shift to the right) will be set for the special internal relay R9009
(carry flag).

3. Ifthe reset input is ON, the contents of the specified area are cleared to 0.

B Operation example

Operation of instruction format description program

Left shift
DT9 DTO
( A \ ( A \
15 0 15 0
| | 1} | |
CY S ‘ ‘
RO: ON
R2 OFF—ON
| 3 | |
! ! { ! \
To bit 0 t
R1: When ON: "1"
When OFF: "0"
Right shift
DT9 DTO
( A \ [ A \
15 0 15 0
| | 3 | |
‘ §$ ‘ ‘ cY
RO: OFF \_,
R2: OFF—ON D
15 0
\ 3 \ \
! ! (! ! \
? To bit 15
R1: When ON: "1"
When OFF: "0"

B Precautions for shift input detection
In the F119 LRSR instruction, shift takes place when the OFF > ON rise of the shift input is
detected.

e [f the shift input remains continuously ON, a shift will only take place at the rise. No further
shifts will take place.
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3.7 F119 LRSR (Left/Right Shift Register)

e In cases where the shift input is initially ON, such as when the mode is switched to RUN or
when the power is turned on when in "RUN mode" , a shift will not take place at the first
scan.

A\ 4
Shift input

RUN
(Power ON)

Instruction

operation

\
Do not shift Shift

e Be aware that, if used in combination with instructions (see below, 1. to 6.) that change the
order of execution of instructions such as the MC to MCE instructions or the JP to LBL
instructions, depending on the execution of the instruction and the shift input timing the
instruction operation changes.

1.

IS

MC to MCE instructions
JP to LBL instructions
LOOP to LBL instructions
CNDE instruction

Step ladder instructions
Subroutine instructions

B Precautions for programming

When combining the F119 LRSR instruction with an AND stack instruction or POP stack
instruction, be careful that the programming is correct.

B Flag operations

Name Description

R9007

R9008 Turns ON when the [D1] address > [D2] address
(ER)

R9009

) Turns ON when the bit extracted by the shift is "1"
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3.8 F182 FILTR (Time Literal Process)

3.8 F182 FILTR (Time Literal Process)

B Instruction format

RO P anininining A P anininining A P Anininining A P anininining A
1 1 1 1 1 1 1 1
I F182FILTR| } wxo || 1 oT1 }| | DT2 || 1 WR10}
| ] 1 ) 1 ) 1 )

B |nstruction list

Instru

ction Description

S1 Area storing the 16-bit data that is filter processing target

S2 | Area storing the filter processing target bits, or constant data

S3 | Area storing the filter processing time, or constant data

D Area storing the filter processing result

B Devices that can be specified (indicated by e)

Operand | | wy |wr |we |sv |ev |oT [ip |1 |SW|SD [Sonstant |index Integer
s R T KIHIMmIf modifier Device
S1 ° ° ° ° ° ° ° ° ° ° °
S2 | e e o] o] e e o] o] o] oo o
S3 | e | e | e | o] e e o] o] o] oo oo
D e« | o | | o] o] o] e

B OQutline of operation

In the 16-bit data in the area specified by S1, for the bits specified by S2, 0 bits are directly
output and 1 bits (filter processing targets) are output after filter processing for the amount of
time (0 to 30000, ms units) specified by S3 and the result is output in bit units (the bit positions
are the same as for S1) to the area specified by D.

15 0
st |1|o|1]|o|1]|o|o|1][1|ol1/1|1/1|0]0
VY VYV VYV VP VY Y Y Y Y YY
D |1|of1|of[1|o]o|1][1]0[1]1]1]1]|0]0

(Note 1)  The bit positions of S1 and D correspond.
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3.8 F182 FILTR (Time Literal Process)

B Precautions for programming

e \When the execution condition rises, all input bits specified by S1 are directly output
unconditionally.

e |t is possible that an error of up to one scan may occur in the filter processing time.

B Example of program execution

The changes in the execution condition RO and the values of X0 to XF when the state before
execution of this instruction (RO = 0) is as follows are explained by using a time chart.

WXO (Filter processing input data) = HA9BC
DT1 (Filter processing target bit) = HO001
DT2 (Filter processing time) = K500
WR10 (Filter processing result) = HFFFF
RO (execution condition)
ON
OFF J I_I
i The data is initialized when the ' + The data is initialized when the
X0 i execution condition rises H E execution condition rises

ON v 400ms 500ms 5???18’
OFF \
© 500ms | 1 200ms |
R100 : P

For bits that are subject to

' ' E v filter processing, filter
ON I processing is performed
OFF .

-

x

Does not operate while the
X1-XF . execytion condition is OFF
! The data is initialized when the ' 1 The data is initialized when
! execution condition rises H ; the execution condition rises
ON \
OFF oo ! — P . .
R101-R10F P ' . P : ' For bits that are not subject to
v ! | Yo H v | : filter processing, the data is
O(l):l'\:l |_| i | | | directly output
o~
Does not operate while the
execution condition is OFF
B  Flag operations
Name Description
R9007 When the area is exceeded in index modification
R9008
(ER) When the filter processing time specified by S3 is outside the range of KO to K30000
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4 Control Instructions

4.1 MC/MCE (Master Control Relay / Master Control Relay End)............ 4-2
4.2 JP/LBL (JUMP/LADEI) ...eiiiiiiie e 4-7
4.3 LOOP, LBL (LOOP, Label)....eeiiaiiiiiiieieee e 4-11
s | I = o ) SRR 4-15
4.5 CNDE (Conditional ENd).........cccviiiiiiiiiiiiie e 4-16
G 1 =l SRR 4-18
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4.1 MC/MCE (Master Control Relay / Master Control Relay End)

4.1 MC/MCE (Master Control Relay / Master Control Relay End)

B Instruction format

Execution conditions Master control relay number
X0
[
—/] (MCii )H 7
X1 Y31
||
| | O |z
2]
Y31 §
_| o
o]
X2 Y32| |=
|| S
| | O | e
Y32 8
—| }— Master control relay numbef

[S]
(MCE| 1) -
B OQutline of operation

e Executes the program between the MC and MCE instructions when the execution condition
turns ON.

e \When the execution condition is OFF, the state of each I/O relay is as follows.

OT instruction All OFF

KP instruction Holds the state

SET instruction Holds the state

RST instruction Holds the state

TM instruction Reset

CT instruction Holds the intermediate process
SR instruction Holds the intermediate process
Differential instruction Refer to the following

Other instructions Not executed

e Caution is required when using an instruction that is executed by detecting the rise of an
execution condition, such as a differential instruction (1 to 7 below).

DF (rise differential)

CT (counter) count input

F118 UDC (up-down counter) count input

SR (shift register) shift input

F119 LRSR (left and right shift register) shift input

NSTP (next step)

Differential execution type high-level instruction (instruction specified by P and a number)

Nooakowbd-=
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4.1 MC/MCE (Master Control Relay / Master Control Relay End)

B Operation example

Operation of instruction format description program

1. Executes the process between the MC1 and MCE1 instructions while the execution
condition is ON.

2. If the execution condition is OFF, the process between the MC1 and MCE1 instructions is
not executed and output is turned OFF.

X0

Execution
conditions

X1

Y31

X2

-

Y32

B Operation of differential instructions between MC and MCE

e Note that if a differential instruction is used between MC and MCE, the output will vary as
follows depending on the timing of the MC execution condition and the input of differential

instruction.
X0
— | {MC 0 H
X1 Y10
H o) O
{MCE 0 |
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4.1 MC/MCE (Master Control Relay / Master Control Relay End)

Timing chart 1

o) I I R

x|
Y10 B

Previous differential Differential output is not
instruction executed obtained because the
differential instruction input

condition X1 did not change
when previously executed.

Timing chart 2

xo| I+ [
X1 [ 1]

Y10

_
]

Previous differential Differential output is not obtained
instruction executed because the differential instruction
input condition X1 changes OFF to
ON when previously executed.
e Output will not be obtained if the same execution condition is specified for an MC instruction
and a differential instruction. If output is needed, enter the differential instruction outside of
the MC-MCE instruction sequence.
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4.1 MC/MCE (Master Control Relay / Master Control Relay End)

{MC 0

Y10

{MCE 0 |

{MC 0

RO

O_

{MCE 0 )

Y10

B Precautions for programming

e A second MC-MCE instruction pair can be entered (nested) between an initial MC-MCE

O_

instruction pair. (There is no limit to the number of nestings.)

{MC 0 )=

Y10

O_

Y11

O_

{MC2

Y12

O_

{MCE 2 |

{MC 1 e—

{MCE 1 )¢—

{MCE 0 )«
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4.1 MC/MCE (Master Control Relay / Master Control Relay End)

e The program cannot be executed in the following cases.
1. Either MC or MCE is missing.
2. The order of MC and MCE is reversed.

(MCE 0)H
X1 Y10
|
— | O-
X0
— | {MC 0 H
3. There is duplicated use of the specified number.
X0
—| I {MC 0
X1
—| i {MC 0
X2 Y10
L
| | O-
{MCE 0)
{MCE 0

\ Dupli
plicates used
/
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4.2 JP/LBL (Jump/Label)

4.2 JP/LBL (Jumpl/Label)

B |nstruction format

X1
(S
— | (9P{1]
(. —~—
N N

Label numbe

N

(LBL 1!

B OQutline of operation

e \When the execution condition turns ON, the program jumps to the label (LBL instruction)
with the same number as the specified number.

e Program execution continues from the next instruction after the jump destination label.

B Operation example

Operation of instruction format description program
When execution condition X1 turns ON, the program jumps to label 1.

X1: When ON
X1| Program
{ JR
— | (P11 = &
—~_ ~ 0]
i Program ! >
[
(BL1)- —7 &
\
Program

e The same label is used by the JP instruction and the LOOP instruction. Any instruction can
be used as the starting point for the jump destination.

e |tis possible to use JP instructions with the same label number multiple times.
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4.2 JP/LBL (Jump/Label)

))

LOOP 1 DTO [

{LBL 1 |

<

e 2 or more LBL instructions with the same number cannot be written in the same program.
e If the jump destination label is not programmed, a syntax error occurs.

e Caution is required when using an instruction that is executed by detecting the rise of an
execution condition, such as a differential instruction (1 to 7 below).

Nooakowd-=

DF (rise differential)

CT (counter) count input

F118 UDC (up-down counter) count input

SR (shift register) shift input

F119 LRSR (left and right shift register) shift input
NSTP (next step)

Differential execution type high-level instruction (instruction specified by P and a number)

B Precautions for programming

e If the label is written to an address before the JP instruction, be aware that there is a
possibility that the scan cannot be completed, and an operation bottleneck error will occur.

e JP and LBL instructions cannot be used in a step ladder area (the range from SSTP to

STPE).

e |t is not possible to jump from a main program to a subprogram (a subroutine or interrupt
program after the ED instruction), from a subprogram to a main program, or from a
subprogram to another subprogram.

B Operation of TM, CT, and SR instructions between JP and LBL instructions

e If the LBL instruction is at an address after the JP instruction, then processing of each
instruction when executing the JP instruction will be as follows.

When the
execution conditior
turns ON, the

program jumps.

(1) | ™™ Clocking is not performed. If it is not executed once during a single scan, the correct time
instruction | cannot be guaranteed.

@) .CT . Even if count input is ON, counting is not performed. The elapsed value is retained.
instruction
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4.2 JP/LBL (Jump/Label)

(3) ISR Even if shift input is ON, no shift is performed. The contents of the specified register are
instruction | retained.

e If the LBL instruction is at an address before the JP instruction, then processing of each
instruction when executing the JP instruction will be as follows.

{ LBL1 )/—L Executes
repeatedly while

| the execution
| { JP1 ) condition is ON.
(1)

™
instruction

Multiple timings occur during a single scan, therefore the time cannot be guaranteed.

(2) |[CT If the state of the count input does not change during the scan, it will operate in the usual
instruction | way.

(3) ISR If the state of the shift input does not change during the scan, it will operate in the usual
instruction | way.

B Operation of a differential instruction between JP and LBL

e If a differential instruction is used between a JP and LBL instruction, be aware that the
obtained output will differ as shown below depending on the execution condition of the JP
and the input timing of the differential instruction.

X0
—| { { JP1 )
X1 Y10
H For O-
{LBL1
Timing chart 1

ol L L
Wl o

Y10 [ ]
]

Final timing when the  Differential output is not obtained

previous JP instruction because the differential instruction

was not executed execution condition X1 did not change
at the final timing when the previous
JP instruction was not executed.
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4.2 JP/LBL (Jump/Label)

Timing chart 2

x| [ 1
ol IR R I S D
Y10 [ ] - [ ]

]

Final timing when the  Differential output is not obtained because

previous JP instruction the differential instruction execution condition X1

was not executed changed OFF to ON at the final timing when the
previous JP instruction was not executed.

e When the execution conditions for the JP instruction are the same as the execution
conditions for the differential instruction, the leading edge (or trailing edge) of the execution
condition for the differential instruction will not be detected. If differential output is required,
write the differential instruction outside of the area between the JP and LBL instructions.

X1
— | (JP1 )
X1 Y11
—{ H DF/) (|« Not executed
~ ~
(LBL 1)—
X1 @ Y11
— —(DF) (O« Written outside
X1
— | (JP1)—
~ ~
{LBL 1)—
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4.3 LOOP, LBL (Loop, Label)

4.3 LOOP, LBL (Loop, Label)

B [nstruction format

X0

—{ I FO MV K5 DTO

Label number

3
(LBL {1
N \--’/'\\_/
Tl N
» Label number Loop count
| ] I 3
—{ | LOOPE1: i DTO |
S
B Instruction list
e Description
ction P
S Area storing number of loop operations
B Devices that can be specified (indicated by e)
Constant Int
Operand | \yy | wy |Wr |wL [sv |EV |DT LD [1 |SW|SP ey e
S R T KIHIM| f modifier Device

S ° . ° ° . . ° °

B Outline of operation

e \When the execution condition turns ON, 1 is subtracted from the content of [S] and if the
result does not equal 0, the operation jumps to the label (LBL instruction) with the same
number as the specified number.

e Program execution continues starting from the instruction of the label at the jump destination.

e The LOOP instruction is used to set the number of times to execute the program. When the
number of times (K constant) specified by [S] is reached, the operation does not jump even if
the execution condition is established.
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4.3 LOOP, LBL (Loop, Label)

X0
— | FOMV | K5 DTO |—
(LBL 1)—
~ ~~
X1
—| } LOOP 1| DTO [

If DT0=KS5, then after 5 jumps, there
are no more jumps even if X1 is ON.

e |f the memory area content specified by [S] is 0 from the start, the operation does not jump to
a label number, and the next processing is performed.

e The same label is used by the JP instruction and the LOOP instruction. A label can be used
as the jump destination for any instruction, as many times as required.

X0
—| } { JP1 )
R20
—| { { JP1 )
~_ ol
e Yl N
{LBL 1 |
X20
—| { LOOP 1 DTO [

e Two or moreLBLinstructions with the same number cannot be written in the same program.
e [f the jump destination label is not programmed, a syntax error occurs.
B Operation of TM, CT, and SR instructions between LOOP and LBL instructions

e If the LBL instruction address is after that of the LOOP instruction, the TM, CT, and SR
instructions are processed as follows when the LOOP instruction is executed.

X0
| LOOP1| DTO | ,
When the executio
/‘Iv condition turns ON
the program jumps
{
| {LBL 1 ):r
1) |T™ Clocking is not performed. If it is not executed once during a single scan, the correct time
instruction | cannot be guaranteed.
@) |CcT . . . - . .
) . Even if count input is ON, counting is not performed. The elapsed value is retained.
instruction
(3) | SR Even if shift input is ON, no shift is performed. The contents of the specified register are

instruction | retained.
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4.3 LOOP, LBL (Loop, Label)

e [f the LBL instruction address is before that of the LOOP instruction, the TM, CT, and SR
instructions are processed as follows when the LOOP instruction is executed.

Z__

{ LBL1 ):L Executes
repeatedly while

X0 the execution
| LOOP 1 DTO condition is ON.
| -
(1) |™ ) . . . )
. . Multiple timings occur during a single scan, therefore the time cannot be guaranteed.
instruction
(2) |CT If the state of the count input does not change during the scan, it will operate in the usual
instruction | way.
3) [SR If the state of the shift input does not change during the scan, it will operate in the usual
instruction | way.

B Precautions for programming

e If the label is written to an address before the LOOP instruction, be aware of the following
points.

1. Ensure that the instruction for setting the loop count is written before LBL to LOOP. See
the "P.4-12" program.

2. Write each instruction repeatedly executed between LBL to LOOP so that they are

executed under the same conditions as the LOOP instruction.

3. During this repetition, it is possible that a single scan will exceed the operation bottleneck

monitoring time and an operation bottleneck error may occur.

Example 1: When X5 turns ON, two FO MV instructions are repeated five times.

X5
—| i FO MV K5 DTO [
{LBL10 }—
—~~ o~
N e
X5
i FO MV WRO DT10 [
FO MV WR1 DT20 [H
LOOP 10| DTO |

«
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4.3 LOOP, LBL (Loop, Label)

Example 2: The DT100 value is transferred to DT200 to DT219.

RO
—| { FO MV K20 DTO [
FO MV KO 0 |
{LBL10

RO
—| i FOMV | DT100 | 10DT200 [—
F35 +1 0
LOOP 10| DTO |+

e The LOOP instruction and LBL instruction cannot be used in the step ladder area (SSTP to
STPE range).

e |t is not possible to jump from a main program to a subprogram (a subroutine or interrupt
program after the ED instruction), from a subprogram to a main program, or from a
subprogram to another subprogram.

e Caution is required when using an instruction that is executed by detecting the rise of an
execution condition, such as a differential instruction (1 to 7 below).

No ook owbd-=

DF (rise differential)
CT (counter) count input

F118 UDC (up-down counter) count input

SR (shift register) shift input

F119 LRSR (left and right shift register) shift input

NSTP (next step)

Differential execution type high-level instruction (instruction specified by P and a number)

B Flag operations

Name Description

R9007

R9008 Turns ON when the content of [S] is a negative value (the most significant bit is 1)
(ER)
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4.4 ED (End)

4.4 ED (End)

Indicates the end of a regular program area.

B |nstruction format

X0 X2 RO
— /1 O
RO
=~ ~
RO X2 Y30
— | O
( ED )

B OQutline of operation

e Write the ED instruction at the end of the regular program area.

Program area

Address

0

Normal program area

Subroutine program

(ED )

Interrupt program

e Program areas are divided into the regular program area (main program) and "subroutine"
and "interrupt program" areas (subprograms) using this instruction.

e Write subroutine programs and interrupt programs after the ED instruction.
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4.5 CNDE (Conditional End)

4.5 CNDE (Conditional End)

Instruction format

Y30

Y30

N e 4
Tl N
X3
| Execution conditions S
— HCNDE )
! At
RO X2 Y31
|| | /|
| /1 O

B OQutline of operation

e Ends arithmetic processing of the program at the specified address.

e \When the execution condition turns ON, arithmetic processing of the program ends, and
processing such as input and output is performed. When processing is complete, the
operation returns to the starting address.

e The processing timing can be adjusted by performing the processing only after the required
number of program scans are completed.

e The CNDE instruction is not available in a subprogram such as a subroutine or interrupt
program. Use in the main program area.

e The CNDE instruction can be described any number of times in the main program.

e Caution is required when using an instruction that is executed by detecting the rise of an
execution condition, such as a differential instruction (1 to 7 below).

1. DF (rise differential)

2. CT (counter) count input

3. F118 UDC (up-down counter) count input

4. SR (shift register) shift input

5. F119 LRSR (left and right shift register) shift input

6. NSTP (next step)

7. Differential execution type high-level instruction (instruction specified by P and a number)
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4.5 CNDE (Conditional End)

L

)

(T T

))

Program that is not executed

when "CNDE" executed

v

Program that executes
when "CNDE" executed

Y30 Y
—~
—
|
'y 1 v
— CNDE ):—
—~
v
( ED ) v
Execution during
normal scan
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4.6 EJECT

4.6 EJECT

B |nstruction format

— | O

{ EJECT )

R1 Y1
|
— | O
R2 Y2

— | O

B OQutline of operation

e \When printing out a program created using tool software, a page break occurs at the location
at which this instruction is inserted.

e As with NOP instructions, no processing is performed in the program.

B Operation example

Operation of instruction format description program

When printing out a created program, insert an EJECT instruction in the address where you
would like a page break.

In the example above, a page break occurs at address 2.
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5 Step ladder Instructions

5.1 SSTP, NSTL (NSTP), CSTP, STPE (Start Step, Next Step, Clear

Step, Step End)..........ooooiiiiiiinn,

5.2 SCLR (Clear Multiple Processes)
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5.1 SSTP, NSTL (NSTP), CSTP, STPE (Start Step, Next Step, Clear Step,
Step End)

5.1 SSTP, NSTL (NSTP), CSTP, STPE (Start Step, Next Step, Clear Step,
Step End)

B |nstruction format

X0
—| I NSTP1 H
Y10
| ssTP1 | O—
X1
—| I NSTL2 H
Y20
| sstP2 | O—
N %4
~_ i
X3
—| i CSTP50 H
STPE H

® OQutline of operation

e When the NSTL or NSTP instruction is executed, the process of the specified number
starting from the SSTP instruction is started and executed.

e The program from the SSTP instruction to the next SSTP or STPE instruction is considered
one process.

<Example>
Y10
HSSTP 1 | (O
X1 Process 1
—| } FOMV | DTO | DT100
Y20
{SSTP 2 | (H

e These instructions make it easy to execute sequence control, selection branch control,
parallel branch merge control, and similar operations.

1. Sequence control
Only the necessary processes are switched and executed in order.

(Process 1HProcess 2HProcess SHProcess 4]

2. Selection branch control
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5.1 SSTP, NSTL (NSTP), CSTP, STPE (Start Step, Next Step, Clear Step,
Step End)

A 4

) A 4

The processes are selected and executed according to conditions.
Y
Process 3

)
l Process 1 Process 4 I
—

Process 2
—
3. Parallel branch merge control
» Multiple processes are executed simultaneously.
» After each process is completed, the next process is executed.

)

Process 2
B Syntax of step ladder instruction

—
SSTP start step

e This instruction indicates the "start of process n". Be sure to write "SSTP n" at the beginning
of the process n program.

A 4

A 4

)

Process 3
—

A 4

Y10
H{SSTP 1 | O

Y20 :| Process 1
HSSTP 2 | (O~

Y50 :| Process 2
- SSTP 5 | (O

e Process n is defined as being from one "SSTP n" instruction to the next SSTP or STPE
instruction.

e The same process number cannot be defined for more than one process.

e The OUT instruction can be connected directly from the bus bar immediately after the SSTP
instruction.

e The SSTP instruction cannot be used in a subprogram (subroutine or interrupt program).

e The area starting from the first SSTP instruction to the STPE instruction is referred to as the
"step ladder area". The programs in this area are all controlled as processes. Other areas
are referred to as "normal ladder areas".
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5.1 SSTP, NSTL (NSTP), CSTP, STPE (Start Step, Next Step, Clear Step,

Step End)
Y10 JJNggmal
adder area
L |SSTP 1 | (A
~ =
Yn Step ladder
HSSTP n | O_ area
STPE —
Normal
ladder area

e There is a special internal relay that turns ON for one scan only when a process on the step
ladder starts. (R9015: step ladder initial pulse relay.) This relay can be used to process only
one scan when starting a process, such as resetting a counter.

NSTL next step (every scan execution type), NSTP next step (differential execution type)
e \WWhen an NSTL n or NSTP n instruction is executed, process n specified by n is invoked.

e The execution condition of the next step instruction becomes the start condition of the
process.

L] L
| | NSTP 1 X0: OFF—ON

!
Y10 | SSTP1: Start

—sstP1 | O—

—| I NSTP2 |—| RO: ON

!
SSTP1: Clear

Y20 SSTP2: Start

—sstP2 | O—

e \Write the process that starts first in the next step instruction in the normal ladder area.
e A process can be started from the normal ladder area or from a process that is executing.

e However, when you start a process with a next step instruction from within a process, the
process that is executing and contains the next step instruction is automatically cleared and
the specified process starts.

Be aware that the outputs and other processes are actually turned off by the clear operation
during the next scan.

e The NSTP instruction is a differential execution type instruction, so it is executed for only one
time when the execution condition rises. Also, since it only detects if the execution condition
has changed between ON and OFF, the instruction is not executed when switching to "RUN
mode" or when the power is turned ON while in "RUN mode" and the execution condition is
already ON.
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5.1 SSTP, NSTL (NSTP), CSTP, STPE (Start Step, Next Step, Clear Step,
Step End)

RUN
(Power ON)

Shift input

Operation in
case of NSTP

1

—Not executing - T—Executing

Operation in ' '

case of NSTL

«— Executing —> ««—Executing

e Be aware that, if the NSTP instruction is used with instructions that change the order of
execution such as the MC to MCE instructions or the JP to LBL instructions (see 1 to 6
below), the operation of instructions may change depending on the instruction execution and
execution condition timing.

MC to MCE instructions
JP to LBL instructions
LOORP to LBL instructions
CNDE instruction

Step ladder instructions
6. Subroutine instructions

e \When combining the NSTP instruction with an AND stack instruction or a POP stack
instruction, be careful that the programming is correct.

CSTP clear step

When a CSTPn instruction is executed, process n specified by n is cleared. This instruction can
be used to clear the final process or to clear the processes executing in parallel during parallel
branch merge control.

ok owbd=

<Example>
X0
I
— | NSTP99 H v 1. 0N
X1 !
_{ | csTpog || Process 99: Clee
I
Y990
L | SSTP99| O_
—‘ Process 99
STPE

e A process can be cleared from the normal ladder area or from a process that is already
started.

You can use the SCLR (block clear) instruction to clear multiple processes at once by
specifying a range.
STPE step end

WUME-FPXHPGRG-02 5-5



5.1 SSTP, NSTL (NSTP), CSTP, STPE (Start Step, Next Step, Clear Step,
Step End)

Indicates the "end of the step ladder area". Be sure to write this instruction at the end of the

final process. This makes the final process from SSTP to STPE.

~—"
N

)

_| SSTP1 |

_| SSTPn |

O__v_

Normal
ladder area

T~ Step ladder

Yn area

(Note 1)

STPE

O-
:|Process n

Normal

In this case, process n is the final process.

ladder area

e The STPE instruction can only be written once, in the main program. (It cannot be written in
subprograms such as subroutine programs and interrupt programs.)

B Precautions for programming

o Processes do not need to be written in numerical order.

e In the step ladder area, you cannot use the following instructions:

1.

2
3.
4.
5
6
7

Jump instructions (JP and LBL)

Loop instructions (LOOP and LBL)
Master control instructions (MC and MCE)
Subroutine instructions (SUB and RET) (*)
Interrupt instructions (INT and IRET)

ED instruction

CNDE instruction

(Note): The CALL instruction can be used within the step ladder area.
e To clear all processes at once, use the master control relay in the program as follows.

e.g. All processes are cleared when X0 turns ON

myi

H{SSTP 1 |

{MCo

H——
Y10

(OH—

Y20

| |SSTP 2 |

| SSTP 3 |

O_

Y30

O_

|0JjU0D JS)SE\

STPE

eale Jappe| daig

{

\

(MCEO )}|—

ED

)_
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5.1 SSTP, NSTL (NSTP), CSTP, STPE (Start Step, Next Step, Clear Step,
Step End)

e Processes do not need to be started in numerical order. You can execute multiple processes
simultaneously.

e \When the output in a process that has not been started is forcibly turned ON or OFF, even if
the forced ON/OFF operation is canceled, the output state will be held until the process
starts.

B Step ladder operations

e \With step ladder operations, the program in the normal ladder area and the program in the
processes invoked by the next step instruction (NSTL or NSTP) are executed. The program
in processes that are not executing is ignored.

TExecution

=<
o

Normal ladder area

|
L SSTP1 | O_ .
1
Not started process 1 Y20 ! Not executed
I 1
L ssTP2 | O_ ¢
Not started process 2 Y90 | Execution
HssTP9 | Q_ !
Not started process 9 i Not executed
STPE |- :
Execution
Normal ladder area
g0 )

When only process 2 is executing as shown in the above figure, the program in the normal
ladder area and in process 2 is executed.

e When a process is started and while the first scan is being performed, the step initial pulse
relay (R9015) turns ON. It turns OFF for the second and subsequent scans. This relay can
be used to reset counters and shift registers.

B Precautions for clearing a process

e If the next step instruction is executed in an active process, that process is automatically
cleared. However, the actual clear operation does not occur until the next scan. For this
reason, when a process transitions, two processes may be executing at the same time for
one scan. To prevent simultaneous execution of a set of outputs that should not be ON at the
same time, write an interlock into the program. (If there is a possibility of processes being
simultaneously ON because of hardware response delays, take measures in the hardware
processing to allow the response delay to be taken into account, even if the program
includes an interlock.)
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5.1 SSTP, NSTL (NSTP), CSTP, STPE (Start Step, Next Step, Clear Step,
Step End)

<Example>
YO0
LSSTPO | (O
Y11 Y10

H) O
—|X0I NSTP 1

Y20
L ssTP 1 | OH
Y10 Y11

H) O

e \When a process is cleared, the operation of each instruction used in that process is as

follows.
OT instruction All OFF
KP instruction Holds the state
SET instruction Holds the state
RST instruction Holds the state
TM instruction Resets the elapsed value and timer contact output
CT instruction Holds the intermediate process
SR instruction Holds the intermediate process
Differential instruction Holds the state of the execution condition (Note 1)
Other instructions Not executed

(Note 1)  This is the same operation as when the execution condition of the MC instruction turns OFF. Refer
to the explanation of the MC and MCE instructions.

e Caution is required when using an instruction that is executed by detecting the rise of an
execution condition, such as a differential instruction (1 to 7 below).

DF (rise differential)

CT (counter) count input

F118 UDC (up-down counter) count input

SR (shift register) shift input

F119 LRSR (left and right shift register) shift input

NSTP (next step)

Differential execution type high-level instruction (instruction specified by P and a number)

No ok owbd-=

B Examples of step ladder instructions

(1) Sequence control

This is a program that repeats the work in a certain process until it is completed, and then
moves to the next process.

e In the program, write the instruction to start the process to be executed next in each process.
When the start instruction is executed, the next process is started, and the process that had
been executing is cleared.
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5.1 SSTP, NSTL (NSTP), CSTP, STPE (Start Step, Next Step, Clear Step,
Step End)

e Processes do not need to be executed in numerical order. You can also program the start
instruction to invoke a previous process according to conditions.

[Program example]

1. When X10 turns ON, process 10 is executed.

2. When X11 turns ON, process 10 is cleared and process 11 is executed.

3. When X12 turns ON, process 11 is cleared and process 12 is executed.

4. When X14 turns ON, process 12 is cleared and step ladder operation finishes.
e Process flowchart

—1  X10

Process 10 | —» R30

— 1 XN

Process 11 | — 3 R31

— 1 X12

Process 12 | — R32

— 1  X14

End
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5.1 SSTP, NSTL (NSTP), CSTP, STPE (Start Step, Next Step, Clear Step,
Step End)

e Program

X10

H |

L|SSTP 14

NSTP 10

)
H
=l
G|
— |
212
- — )
PR S

Process 10

- SSTP 11| (OH
= ~~
X12
_{ I NSTP 12 Process 11
R52
—H SSTP 12 O—
~ = Process 12

CSTP 12

e Timing chart

STPE

X10 |_|

X1

[

X12

[

X14

R50 Process 10 !
Rst | Iprocessti]

R52

[Process2 L

5-10
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5.1 SSTP, NSTL (NSTP), CSTP, STPE (Start Step, Next Step, Clear Step,
Step End)

(2) Selection branch control of a process

This program selects and switches to the next process according to the actions and results of a
particular process. Each process loops until its work is completed.

e In the program, write the instruction to start the process to be executed next in each process.

The next process is selected and program execution is transferred according to the
execution conditions.

[Program example]
1. When X100 turns ON, process 100 is executed.
2. While process 100 is executing,
e when X101 turns ON, process 101 is executed.
e Or when X102 turns ON, process 102 is executed.

e While process 101 is executing, when X103 turns ON, process 101 is cleared and
process 200 is executed.

e While process 102 is executing, when X104 turns ON, process 102 is cleared and
process 200 is executed.

4. When X200 turns ON, process 200 is cleared and step ladder operation finishes.
e Process flowchart

| X100

Process 100| — »R150

_ 1 X101 _ | X102
Process 101 |—»R151 Process 102 |—»R152
1 X103 __ | X104

Process 200 | —»R153

— | X200

End

WUME-FPXHPGRG-02



5.1 SSTP, NSTL (NSTP), CSTP, STPE (Start Step, Next Step, Clear Step,
Step End)

e Program
X100
— | NSTP 100
R150
— SSTP 100 | Q— -x
-~ 72— | Process 100
x0T !
_{ i NSTP 200 !
| X102
i | NSTP 200
R151
| A 4
H SSTP 101 | (H X
-~ 7= | Process 101
X103
— | NSTP 200
R152
| A4
H SSTP 102 | (OH X
-~ I
™~ “T~ | Process 102
X104
—{ i NSTP 200 H
R153
v
— SSTP 200 | OH +
~ | Process 200
X200
— | CSTP 200H
STPE H &

e Timing chart
This is an example of when X101 turns ON.

5-12 WUME-FPXHPGRG-02



5.1 SSTP, NSTL (NSTP), CSTP, STPE (Start Step, Next Step, Clear Step,
Step End)

xioo | ] oFF
X101 : |_|

X102

X103

[

X104

X200

R150 Process 100: : Start clear

R151 Process 101

R152

R153 Process 200

(3) Parallel branch merge control of a process

This program starts multiple processes at the same time. When the work is completed in each
of the branched processes, they merge again before transferring execution to the next process.

e In the program, write multiple process transfer instructions for one execution condition in

succession in a process.

e To merge processes, include a flag indicating the state of the other processes in the transfer

condition for the next process. When they merge and execute the next process, clear all
uncleared processes at the same time.

[Program example]

1.
2.

3.

When X0 turns ON, process 0 is executed.

When X10 turns ON, process 0 is cleared and process 10 and process 20 are executed
simultaneously (parallel branch).

When X11 turns ON, process 10 transitions to process 11.

With processes 11 and 20 executing, when X30 turns ON, execution transfers to process
30 (merge).

e Process 20 is cleared with the clear instruction.

e Process 11 is cleared and process 30 is executed.

When X31 turns ON, process 30 is cleared and process 0 is executed again.
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5.1 SSTP, NSTL (NSTP), CSTP, STPE (Start Step, Next Step, Clear Step,
Step End)

e Process flowchart
| X0

Process 0 | — »R20

1 X10
Process 10 | — »R21 Process 20 | — »R22
1 XM
Process 11 | —»R23
| X30

Process 30 | —» R24

| X31

WUME-FPXHPGRG-02
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5.1 SSTP, NSTL (NSTP), CSTP, STPE (Start Step, Next Step, Clear Step,

Step End)

e Program

| SSTP 10 |

NSTL 10
t NSTL 20} !

~—
N

X1

))

g
N—"

H

NSTL 11

R22

| SSTP 20 |

@

R100

)

"
N~

~"

L{SSTP 11 |

)

N
N—

X30 R100

HH |

NSTL 30
\\ CSTP 20\

R24
H SSTP 30 | O
—~_ ~
N N

X31
— | NSTLO [
STPE

n &
—

y PELQ
4(—>

Process 0

Process 10

Process 20

Process 11

Process 30

WUME-FPXHPGRG-02
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5.1 SSTP, NSTL (NSTP), CSTP, STPE (Start Step, Next Step, Clear Step,
Step End)

e Timing chart

=l i
X10 [ ]
X111 |_|
X30 |_|

R20 | Process: 0 5 E im&art clear
R21 W

R22 Q Proq::ess 20 I |
R23 | Process; 1 :
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5.2 SCLR (Clear Multiple Processes)

5.2 SCLR (Clear Multiple Processes)

B |nstruction format

X0
_| I NSTLO H
YO
 ssTPO | O
X1
—| I NSTL1 [
NSTL2 H
NSTL3 H
Y10
L{SSTP 1 | (O
N N
T xr T
I I—---I ;— \|
—|| SCLR | 'K1! | ' K3 | H
1 1 1 !
) “n2
STPE H

B OQutline of operation

When the SCLR instruction is executed, all active processes from process n1 through process
n2 are cleared.

B Operation example

Operation of instruction format description program
When input XF turns ON, active processes from 1 through 3 are cleared.
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5.2 SCLR (Clear Multiple Processes)

_ 1 X0
Process 0
_ 1 X1
Process 1 Process 2 Process 3
| XF (block area)

End

B Precautions for programming

e Specify values so that n1 is equal to or smaller than n2.

e The SCLR instruction can be executed from both normal ladder areas and active processes.
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6 Subroutine Instructions

6.1 CALL/SUB/RET (Subroutine Call, Subroutine Entry, Subroutine

RETUIMN) et e e -
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6.1 CALL/SUB/RET (Subroutine Call, Subroutine Entry, Subroutine Return)

6.1 CALL/SUB/RET (Subroutine Call, Subroutine Entry, Subroutine

Return)

B |nstruction format

r=a

{CALLI 11
Subroutine "~

A

5

-~ program number 7=

(

{ED ‘H

{ SUB'r'I_‘I )—

\ ., %)
~_ Subroutine ~_| &
i program number 7~ - S

( 3

{ RET )— o

B OQutline of operation

e \When the execution condition turns ON, the CALL instruction is executed and the subroutine
program of the specified number starting from the SUB instruction is executed.

e \When the RET instruction is executed, the program returns to the address following the
CALL instruction in the main program and execution of the main program continues.

X0

"l<3>

Im)
{CALL f— —

Subroutine program n

Fmmmm e e - - -

CALL nis executed in the order of (1) to (3).

B  Subroutine program syntax

e "Subroutine program n"is the program between the SUB n instruction and the RET
instruction. Always write a subroutine to an address after the ED instruction.

e The CALL n instruction can be described in the main program and any other subroutine
program, interrupt program, or step ladder. Additionally, a CALL instruction with the same
number can be repeated.

e Subroutines can be nested up to 5 layers deep.
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6.1 CALL/SUB/RET (Subroutine Call, Subroutine Entry, Subroutine Return)

SUBO Level 2)
CALL1 SUB1 Level 3)
RET CALL2 SUB2 Level 4)
RET CALL3 SUB3 Level 5)
RET CALL4 SUB4

RET
Called from within subroutine

Example of 5 layer nesting

B Precautions for programming

e A subroutine program cannot be described in an interrupt program.

(INT1 )
~_ -~
~ ™~

(SUB 21)—

Subroutine

/ \ (RET )
7 N (IRET )
e An interrupt program cannot be described in a subroutine program.

N\ / (SUB 21)—

—~ -~
( (INTO ) \:
i '~ Subroutine
! Interrupt :
:‘ program (IRET )_ :
(RET ) -

e Caution is required when using an instruction that is executed by detecting the rise of an
execution condition, such as a differential instruction (1 to 7 below), in a subroutine.

DF (rise differential)

CT (counter) count input

F118 UDC (up-down counter) count input

SR (shift register) shift input

F119 LRSR (left and right shift register) shift input

NSTP (next step)

Differential execution type high-level instruction (instruction specified by P and a number)

No ook owd=
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6.1 CALL/SUB/RET (Subroutine Call, Subroutine Entry, Subroutine Return)

B Operation when the execution condition of the CALL instruction turns OFF

When the execution condition of the CALL instruction turns OFF, the operation of that
subroutine is not performed (the same applies to calls in master control and step ladders). In
this case, the operation of each instruction used in the subroutine is as follows.

OT instruction

Holds the state.

KP instruction

Holds the state.

SET Holds the state.
instruction
RST Holds the state.
instruction

TM instruction

Clocking is not performed. Note that the time cannot be guaranteed if clocking is not performed

once during a scan.

CT instruction

Holds the current progress.

SR instruction

Holds the current progress.

instructions

Differential The same as when a differential instruction is used between MC and MCE.
instruction
Other Not executed.

B Flag operations

Name Description

R9007

R9008 Turns ON when theCALLinstruction is executed in the 5th layer of a subroutine when 5-
(ER) layer nesting is being performed

6-4
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7 Interrupt Instructions

7.1 INT/IRET (Interrupt / Interrupt Return) .........ccccooiiiiiiiiieeeeeeeee, 7-2
7.2 ICTL (Interrupt Control).........oveieeieeeeeic e 7-8
7.2.1 How to start the interrupt program when executing the high-speed
counter match ON / match OFF instruction ............cooooiiiinnnnnen. 7-15
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7.1 INT/IRET (Interrupt / Interrupt Return)

7.1 INT/IRET (Interrupt / Interrupt Return)

B Instruction format

(ED

(INTO!
Interrupt *~’
program
number
(IRET

M)
(
WT T
(C

B Outline of operation

e \When an interrupt is input, the interrupt program of the number specified is executed starting
from the INT instruction.

e \When the interrupt program reaches the IRET instruction, the program returns to the address
where the interrupt occurred and the main program resumes.

X0 l1 Interrupt
— |—(oF) IcTL | 1 sz '

)
l<3>

Main program

(ED )}
(INTn - —

Interrupt program n

(2)
(RET )} l---

When an interrupt occurs, execution will occur in the order of (1) to (3).

B [nterrupt Program Syntax

e The interrupt program is the program between the INT n instruction and the IRET instruction.
The interrupt program must always be placed in an address after the ED instruction.

e The number of the interrupt program is determined by the type of interrupt.

Interrupt program number Interrupt input High-speed counter target value match
interrupt

INTO X0 cho

INT1 X1 ch1

INT2 X2 -

INT3 X3 ch2

INT4 X4 ch3

INT5 X5 -
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7.1 INT/IRET (Interrupt / Interrupt Return)

Interrupt program number Interrupt input High-speed counter target value match
interrupt

INT6 X6 -
INT7 X7 -
INT8 - -
INT9 - -
INT10 - -
INT11 - -
INT12 - -
INT13 - -

INT24 Periodic interrupt -

(Note 1)  When using a high-speed counter target value match interrupt. program, the counting performance of
the high-speed counter may decrease upon initiation of the interrupt program.

B Before inputting an interrupt program

1. Specify the contact to be used as the interrupt input.

Select the input contact to be used as the interrupt input and specify it in system register
No. 403.

e If the high-speed counter/pulse catch is set, that contact cannot be used as the interrupt
input.

e There is no need to specify the input contact for high-speed counter target value match
interrupts and periodic interrupts.

2. "Enable" execution of interrupt programs.

All interrupt programs are set to "execution disabled" as default. "Enable" interrupt
programs to be executed using the ICTL instruction.

B  Precautions when rewriting during RUN
If the program is rewritten in "RUN mode", all interrupt programs will be set to "execution
disabled", making it necessary to "enable" them after rewriting in RUN.

To automatically re-enable with a ladder program, use R9034 (rewrite during RUN completion
flag). R9034 is a special relay that is ON for only 1 scan after completion of a rewrite during
RUN.

B Interrupt program execution

There are three types of interrupt.
1. Interrupt from the input contact

An interrupt occurs from the input specified in system register No. 403.
2. High-speed counter target value match interrupt

When executing a high-speed counter instruction, an interrupt occurs when the high-speed
counter elapsed value equals the set target value.

3. Periodic interrupt (INT24)
The interrupt occurs in fixed time intervals. The time interval is set with the ICTL instruction.
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7.1 INT/IRET (Interrupt / Interrupt Return)

e If the interrupt occurs, the interrupt program with the corresponding number is executed.

Main program Execution Execution
processing — :

INT program Execution
processing !

INT input ﬂ

e If interrupts are disabled, they will be executed when execution is enabled with the ICTL
instruction.

Main program

. Execution
processing

INT program Execution
processing 7\

INT input ﬂ ;

Enabled

e If an interrupt occurs during execution of another interrupt program, it will be executed after
the other program finishes.

Main program processing Execution|

INT1 program processing Execution

INT2 program processing Execution

INT2 input T—I

B Precautions for programming

e A syntax error will occur if either the INT instruction or IRET instruction is missing.

e \When an interrupt occurs, the operation memory corresponding to the interrupt input contact
is not 1/0O refreshed. Therefore, contacts other than the interrupt input contact, such as the
normally ON relay R9010, should be specified by the input conditions in the interrupt

program.
(INT5 )}
,—» Specify R9010, etc. instead of X5.
—ﬁ FO MV K10 DT100 |
(IRET )—

e A subroutine program cannot be used in an interrupt program.
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7.1 INT/IRET (Interrupt / Interrupt Return)

(INT1 )

~_
N

{SUB 11)—
} Subroutine

/ \ (RET )

7 N (RET )

e An interrupt program cannot be used in a subroutine program.

\ / (suB 11 )}—

))
«

o ~

! (INTO )} :

H b Subroutine

i Interrupt i

i rogram ,

.‘ Prog (RET ) |
(RET M -

e Another interrupt program cannot be used in an interrupt program.

(INTO )
{(INT1 )
{(RET )

B Control when multiple interrupts occur simultaneously

e \When multiple interrupts occur simultaneously, the interrupt program with the smallest
number is executed first. The other interrupt programs are then placed into an execution
waiting state., After the first interrupt program is completed, the other programs will be
executed in order from the smallest number.
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7.1 INT/IRET (Interrupt / Interrupt Return)

Main program processing

INT1 program processing

INT2 program processing

INT3 program processing

INT1 input

INT2 input

INT3 input 4

e \When multiple interrupts occur during execution of an interrupt program, they will be
executed in order from the smallest program number when the program has finished
execution.

e.g.
Main program processing |_|

INT1 program processing

INT2 program processing

INT3 program processing

INT4 program processing

INT1 input

INT2 input

INT3 input

INT4 input “—|

(Note 1)  During execution of the INT3 program in the example above, INT1 will be executed before INT2,
even if interrupt INT2 occurs before INT1.
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7.1 INT/IRET (Interrupt / Interrupt Return)

B [nterrupt program execution waiting and clearing

e \When multiple interrupts occur simultaneously or when a new interrupt occurs during
execution of another interrupt program, the interrupts of lower priority will enter an "execution
wait state". They will be executed in order when the other interrupt program finishes
execution.

e.g.

Main program processing

INT1 program processing

INT2 program processing

INT1 input “—|
INT2 input T_I

Wait for execution

e |f placed in execution wait state, there is a time difference between the occurrence of the
interrupt and execution of the interrupt program. To avoid execution of these execution wait
state programs, clear them using the ICTL instruction. Cleared interrupt programs will not be
executed.

e.g.
ICTL execution (INT2 clear)

Main program processing

INT1 program processing

INT2 program processing

INT1 input “—| 4
_»l_l
INT2 input ﬂ

e Even when execution of interrupt programs is disabled with the ICTL instruction, if an
interrupt occurs it will enter an "execution wait state". Waiting interrupt programs will be
executed upon enabling execution with the ICTL instruction. As noted above, the interrupt
programs in an execution wait state can be cleared by using the ICTL instruction.
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7.2 ICTL (Interrupt Control)

7.2 ICTL (Interrupt Control)

B Instruction format

1 1 1 1
| ( DF } ICTL i HO i i H1 i

B Operands

Items | Settings

S1 Area storing the control data, or constant data

S2 Area storing the control data, or constant data

B Devices that can be specified (indicated by e)

Operand sw | sp | Constant || qex Integer
s WX WY |WR |WL |SV (EV (DT |LD |I R [T [klnlml¢ |modifier Device
S1 ° ° ° ° ° ° ° ° ° oo ®
S2 ° ° ° ° ° ° ° ° ° oo °

B OQutline of operation

e When the ICTL instruction is executed, based on the content of [S1] and [S2], either (1)
enabling or disabling of the interrupt program is specified, or (2) clearing of the interrupt
program is specified.

e Perform differential execution using an instruction such as DF so that it is only executed once
when setting.

e Multiple ICTL instructions can be written consecutively for a single execution condition.
Always execute this instruction before executing an interrupt program to enable interruption.

B Precautions when rewriting during RUN

e If a rewrite during RUN is performed while using an interrupt function, the interrupt function
will be disabled. It is necessary to re-enable execution of the interrupt program with an ICTL
instruction.

e.g. A periodic interrupt every 10 ms is set at the start of operation (re-enables
interrupt after rewriting during RUN.)

INT24executed
every10ms

R90|1 3

|
R9034

ICTL H2 K1
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7.2 ICTL (Interrupt Control)

B Description examples

Example 1) Setting a periodic interrupt every 10 ms at the start of operation

R90|1 3

ICTL H2

(Note 1)

K1 INT24executed
every10ms

Example 2) Enabling INTO to 3 when XO rises

X0
—(oF) ICTL | Ho

R9013 (initial pulse relay) is a relay that turns ON in only the first scan after execution begins.

HF EnableINTO
to 3 when X0: ON

Example 3) Clearing interrupts other than INTO when the INTO program ends

(
{INTO ) Interrupts other
than INTO are

ICTL

i

cleared when the

H100 H1 M i INTO program ends

B Specifying control data

(IRET )

[S1]: Specifies the type of interrupt and the function to be controlled

15 D (bits)
I \ I
1 :
S l : l
Specifies the interrupt type
HOO: INTO to INT13
HO02: INT24 (10 ms units)
HO03: INT24 (0.5 ms units)
HO4: INT24 (0.1 ms units)
Specifies the control function
HOO: Execution enable/disable
HO1: Interrupt clear
(1) When specifying enable/disable execution of INTO to 7 [S1]=HO
(2) When specifying to clear interrupts for INTO to 7 [S1]=H100
[S1] = H2 (10 ms units)
3) Time interval setting for INT24 [S1] = H3 (0.5 ms units)
[S1] = H4 (0.1 ms units)

WUME-FPXHPGRG-02
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7.2 ICTL (Interrupt Control)

B Precautions for programming

Inputs that can actually be used as interrupt inputs. (Refer to the table below)

Interrupt program number Interrupt input
INTO X0

INT1 X1

INT2 X2

INT3 X3

INT4 X4

INT5 X5

INT6 X6

INT7 X7

INT8 -

INT9 -

INT10 -

INT11 -

INT12 -

INT13 -

INT24 Periodic interrupt

[S2]: Specifies the control content

1.

Specifying enable/disable execution of the interrupt program (when S1 = HO or S1 = H1)

Set the control data to the bit corresponding to the interrupt program number you wish to

control.

e To enable execution, set the program number bit to "1"
e To disable execution, set the program number bit to "0"

e.g. Enabling interrupt program INT1 and INT2, and disabling INTO and INT3 to

INT13
Bit 15 Bit 0
0 0/0j0(0O|0O|O|O|0O(O|O|O|O]|1T]|1 |0

312 1110 9 8 7 6 5 4 3 2 1 0
(INT number)

2. Clear the interrupts (when S1 = H100)
Set the control data to the bit corresponding to the interrupt program number you wish to
control.
e Set the program number bits to be cleared to "0"
e Set the program number bits not to be cleared to "1"
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7.2 ICTL (Interrupt Control)

e.g. Clearing interrupt program INTO to INT2, not clearing INT3 to IN13

Bit 15

Bit 0

0

ojojojofo|0|0i1 1111 00 O

312 1110 9 8 7 6 5 4 3 2 1 0
(INT number)

3. Specifying a periodic interrupt (when S1 = H2)
Specify the setting value with a decimal.
Time interval = value of [S2] x 10 (ms)

Bit 15

Bit 0

KO to K3000

e Time interval setting is K1 to K3000 (10 ms to 30 s)
e Disable INT24 is KO

4. Specify a periodic interrupt (when S1 = H3)
Time interval = value of [S2] x 0.5 (ms)

Bit 15

Bit 0

KO to K3000

e Time interval setting is K1 to K3000 (0.5 ms to 1.5 s)
e Disable INT24 is KO

B Example setting to enable interrupt program execution

X0
I oF) ICTL HO | H21

s

[S1]: HO000

Specifies enable/disable execution of interrupt programs corresponding to interrupts from a
specified input contact or interrupts matching the target value

[S2]: H0021

Enable INTO and INT5 (bits 0 and 5 are"1") and disable others

WUME-FPXHPGRG-02
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7.2 ICTL (Interrupt Control)

Bit 15 Bit 0
s2:./0(0|0(0|0|0O|O(O|O(O|1(0]|0O|0]O0O
(INTnumber) 13 12 11 10 9 8 7 6 5 4 3 2 1
A

Input contact

X0 | (INTO)

X1| (INT1)

X2 | (INT2)

X3 | (INT3)

X4 | (INT4)

X5| (INT5)

X6 | (INT6)

X7 | (INT7)

X8| (INT8)

X9 | (INT9)

X10| (INT10)

X11| (INT11)

X12| (INT12)

X13| (INT13)

e Set the bits corresponding to the interrupts to be enabled to"1".

Description

If this ICTL instruction is executed, the No. 0 and No. 5 programs will be executed if the
corresponding interrupt occurs.

7-12
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7.2 ICTL (Interrupt Control)

Main program

INTO program

INT5 program

INTO input Occurs |_|

INT5 input

Disable/Enable

— ICTL execution (enable)

A 4

Execution Execution

Execution

h

Execution

h

: Occurs

Disabled Enabled

B Example setting to clear interrupts

X0
|_< DF ) ICTL H100 | HFE

s

[S1]: HO100

Clears the interrupts from a specified input contact or interrupts matching the target value

[S2]: HFE

Clears INTO interrupt (bit 0 is"0"), others are not cleared

(Note 1) Refer to the"Enable/Disable"example regarding the correspondence between setting values and

interrupt input contacts.

Description

If in a state where an INTO interrupt is occurring but the corresponding interrupt program is not
being executed, executing this ICTL instruction will clear the interrupt.

WUME-FPXHPGRG-02
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7.2 ICTL (Interrupt Control)

Main program

INTO program

INT1 program

INTO input

INT1 input

Disable/Enable

r ICTL execution (INTO clear)

Execution Execution

Execution

h

v

Clear

Disabled Enabled

(Note 1)  As INTO has been cleared, it will not be executed even after being enabled. INT1 has not been
cleared, so it will be executed after being enabled.

B  Example settings for periodic interrupt

X0
I_( DF ) ICTL H2 | H1500

s ]

[S1]: HO002 | Specifies a periodic interrupt

Specifies the time interval of the periodic interrupt
[S2]: K1500 L .

If K1500, the time interval is K1500 x 10 ms = 15000 ms (15 s)
Description

If this ICTL instruction is executed, a periodic interrupt will occur every 15 seconds and the

INT24 interru

Main program

INT24 program

pt program will be executed.
r ICTL execution (periodical interrupt)

Execution E Execution Execution
- A J
\' \'
15 seconds 15 seconds

(Note 1)  To stop the periodic interrupt, execute the following.

7-14
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7.2 ICTL (Interrupt Control)

}_{ |_( DF ) ICTL H2 KO

7.2.1 How to start the interrupt program when executing the high-speed
counter match ON / match OFF instruction

Procedure |

1. Set the counter via the system register. (It is not necessary to set the external interrupt.)

2. Specify the interrupt program in the program.

The high-speed counters correspond to the interrupt programs as indicated in the table
below.

Interrupt program number High-speed counter target value match interrupt
INTO ch0
INT1 ch1
INT2 -
INT3 ch2
INT4 ch3
INT5 -
INT6 -
INT7 -
INT8 -
INT9 -
INT10 -
INT11 -
INT12 -
INT13 -

3. Enable the setting via the ICTL instruction. Enable ICTL HO, H9 - - INTO and INT3.
4. Start the match ON / match OFF instruction.
5. The program is executed when the conditions for match ON / match OFF are met.

e \When using a high-speed counter target value match interrupt program, the counting
performance of the high-speed counter may decrease upon initiation of the interrupt program.
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8.1 SYS1

(Communication Condition Setting)

8.1 SYS1 (Communication Condition Setting)

B Instruction format
RO
4{ }7( DF ) SYS1 “_,COM1,B8POS1”
S
SYS1 ‘. _COM1,19200"
S
(Note 1) In the example shown in the figure above, the transmission format and baud rate of the COM1 port are

set as below.
Character bit length: 8; Parity bit: Odd parity; Stop bit: 1
Baud rate: 19200 bps

B Operands

Items | Settings
S Character constant
B Devices that can be specified (indicated by e)
Constant |Index
gpe“’“d WX |WY |[WR |WL |SV |EV [DT [LD |[I SWR |SDT modifier
K |H |M | (Note 1)
S °
(Note 1) A character constant cannot be specified.

B OQOutline of operation

e This instruction changes the communication conditions of the port specified as the first
keyword to the contents specified as the second keyword.

e The following functions can be changed.

e Tra

nsmission format

* Baud rate

e Uni

t number setting (direct / indirect)

* COM response control
* Header and terminator
* End time

* RS

(Request to Send) control

B Precautions on programming

e Enclose the first and second keywords in double quotation marks ().

e Separ

ate the first keyword and second keyword with a comma (,) without inserting a space.
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8.1 SYS1 (Communication Condition Setting)

e Insert space characters in front of the first keyword so that the total number of characters of
the first and second keywords is 12. (The number of space characters to be inserted in front
of the first keyword is 12 minus the total number of characters to be entered for the

keywords.)

For FPWIN-GRY7 Ver.2.23 or later, if the character constant consists of less than 12
characters, space characters will be automatically input (to compensate for the shortage of
characters) when the project is converted.

Example: When entering COM1 as the first keyword and 19200 as the second keyword

Specified o C fo) M 1 , 1 9 2 0 0 ?
contents - -
No. of 1 12 |3 |4 |5 |6 |7 |8 |9 |10 [11 |12
characters

e Even if this instruction is executed, the contents of the system ROM in the main unit will not

be rewritten. Therefore, when the power is turned OFF and then ON, the contents of the

system ROM is rewritten with the contents of the system register specified in FPWIN GR7.
e We recommend that this instruction be executed as a differentiated instruction.

e Because the system register settings are changed, a verification error may occur when

verification is performed with FPWIN GR7.

B Specifying the communication conditions (transmission format)

e Specify transmission format (data length, parity check, and stop bit).

First keyword Second keyword
Ports to be used Data length Parity check Stop bit
COMO: COMO port B7: 7 bits PN: No parity S1:1
COM1: COM1 port B8: 8 bits PO: Odd parity S2:2
COM2: COM2 port PE: Even parity
TOOL: COMO port
Setting examples
Bxampl | s |+ comoB7PNST”
Settings Port: COMO / Data length: 7 bits / Parity check: None / Stop bit: 1
Bamel |s |+ com1,BsPES’
Settings Port: COM1 / Data length: 8 bits / Parity check: Even parity / Stop bit: 2
Bamel | s |« com2,B8POS T’
Settings Port: COM2 / Data length: 8 bits / Parity check: Odd parity / Stop bit: 1

B Specifying the communication conditions (baud rate)

e Specify a baud rate.

First keyword

Second keyword

Ports to be used

Baud rate

COMO: COMO port
COM1: COM1 port

1200: 1200 bps
2400: 2400 bps

19200: 19200 bps
38400: 38400 bps

230400: 230400 bps

WUME-FPXHPGRG-02

8-3



8.1 SYS1 (Communication Condition Setting)

First keyword Second keyword

Ports to be used Baud rate

COM2: COM2 port 4800: 4800 bps 57600: 57600 bps

TOOL: COMO port 9600: 9600 bps 115200: 115200 bps
(Note 1)  If the baud rate is changed as below, communications passing through all COM ports will be reset.

(Note 2)

Baud rates of all COM ports: 4800 bps or higher «» Baud rate of any of the COM ports: 2400 bps or
lower

If the baud rate of any of the COM ports is 2400 bps or lower, F-ROM access will slow down.
Example) F12(ICRD) instruction, P13(ICWT) instruction, etc.

Setting example

Bxamel | s |+_como,19200°
Settings Port: COMO / 19200 bps
Exampl | g |« com1,1200”

e2 b
Settings Port: COM1 / 1200 bps
Exampl | 5 |« com2,115200”

e3
Settings Port: COM2 / 115200 bps

B Specifying the communication conditions (unit number)

e Specify a unit number directly or indirectly.

First keyword Second keyword
Ports to be used Unit number (for direct Unit number (for indirect
specification) specification)
COMO: COMO port No1 to No99: Unit numbers 1 to For a DT number that contains a
COM1: COM1 port 99 unit number, specify D followed by
TOOL: COMO port ’
(Note 1)  For direct specification of unit numbers, you can specify unit numbers 1 to 99. For indirect

specification of unit numbers, specify a DT number that contains a unit number.

Setting example

Exampl | |« cOMO,NoT”
e e
Settings (For direct specification of unit numbers) Port: COMO / Unit number: No1
Exampl |5 |« com1,Noge”
e2 e
Settings (For direct specification of unit numbers) Port: COM1 / Unit number: No99
Bxamel s | “comono,bo000”
Settings (For indirect specification of unit numbers) Port: COMO / Unit number: Value set in DTO

8-4
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8.1 SYS1 (Communication Condition Setting)

Exampl

cd S “COM2No,D0123”

Settings (For indirect specification of unit numbers) Port: COM2 / Unit number: Value set in DT0123

B Specifying the communication conditions (response time of COM port)

e Specify the response time of a COM port.

First keyword Second keyword
Ports to be used Response time
COMO: COMO port WAITO to WAIT999 (n=0 to 999)
COM1: COM1 port [When the communication mode is computer link or MODBUS RTU]
COM2: COM2 port Set time = Scan time x n
TOOL: COMO port [When the communication mode is PLC link]
Set time = n ps

Setting examples

Bxampl s |«_como.wAITt”
Port: COMO

Settings [When the communication mode computer link or MODBUS RTU] Scan time x 1
[When the communication mode is PLC link] 1 ps

Bamel |s | “com1,waITgy”
Port: COM1

Settings [When the communication mode is computer link or MODBUS RTU] Scan time x 999

[When the communication mode is PLC link] 999 us

B Specifying the communication conditions (header / terminator)

e Specify a header or terminator.

First keyword Second keyword

Ports to be used For header For terminator

COMO: COMO port STX: With STX ETX: ETX

COM1: COM1 port NOSTX: Without STX CR: CR

COM2: COM2 port CRLF: CR + LF

TOOL: COMO port NOTERM: No terminator
TIME: Enables end time
(Note 1)

(Note 1)  The setting of TIME takes precedence over the settings of other terminators (EXT, CR, CRLF, and
NOTERM).

Setting example

Bampl|s |__coMOSTX’
Settings Port: COMO / Header: With STX
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8.1 SYS1 (Communication Condition Setting)

Exampl “ »
62 S .. .COM1,ETX
Settings Port: COM1 / Terminator: ETX
Exampl “ »
3 S . COM1,CR
Settings Port: COM1 / Terminator: CR
EX:T"' S |“.COM2,NOTERM’
Settings Port: COM2 / Terminator: No terminator
Exampl | o |« com2,TIME”
eb s
Settings Port: COM2 / Terminator: Enables end time

B Specifying the communication conditions (end time)

e Specify an end time.

First keyword

Second keyword

Ports to be used

End time

COMO: COMO port
COM1: COM1 port
COM2: COM2 port
TOOL: COMO port

Specify an end time in 0.01 ms increments between 0.01 and 100 ms.
TO to T10000: 0.01ms to 100ms

Setting examples

Exampl |5 |« como,T0”
el
Settings Port: COMO / End time: Transfer time for approx. 4 bytes of data
Exampl | g |« com1,T123”
e?2 s
Settings Port: COM1 / End time: 1.23 ms
EX:g‘p' S |*.com2,T10000"
Settings Port: COM2 / End time: 100 ms

B Specifying the communication conditions (RS (Request to Send) control)

e RS control can be performed for 1-channel RS-232C type communication cassettes.
e RS control can only be set for the COM1 port.

First keyword

Second keyword

Ports to be used

RS (Request to Send) control

COM1: COM1 port

RTS1: Disables communication (turns ON the RS terminal)
RTS0: Enables communication (turns OFF the RS terminal)

8-6
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8.1 SYS1 (Communication Condition Setting)

Setting example

Bamel|s |« comtRTS?”
Settings Port: COM1 / RS (Request to Send) control: Disables communication
Exampl | 1« com1,RTSO"
e2
Settings Port: COM1 /RS (Request to Send) control: Enables communication

B Flag operations

Name

Description

R9007
R9008
(ER)

Set when non-keyword text or an out-of-range value is specified for the first and second
keywords.

Set when there is no comma between the first and second keywords.

Set if no communication cassette is mounted when COM1 or COM2 is specified.

Set if the baud rate or transmission format for COM1 is changed when COM1 is in PLC link
mode.

Set if the baud rate or transmission format is changed while the modem for the COMO0, COM1,
or COM2 port is being initialized.

Set if the communication mode is set to any mode other than general-purpose communication
mode when a header or terminator is set.

Set if any communication cassette other than 1-channel RS-232C type communication
cassettes is mounted when RS control is performed.

Set if a unit number greater than the maximum unit number set in the system register is
specified when COM1 is in PLC link mode.

Set if the communication speed is changed as below while F-ROM is being accessed.
Baud rates of all COM ports: 4800 bps or higher
< Baud rate of any of the COM ports: 2400 bps or lower
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8.2 SYS1 (Password setting)

8.2 SYS1 (Password setting)

B Instruction format

RO
— or)

M)

R1

SYS1

"
(]

First keyword

Second
keyword 73—

"
N—"

\
—f o)

E Operands

SYS1

A

First keyword

Second keyword

Items | Settings

S Character constant

B Devices that can be specified (indicated by e)

Operand
s

WX | WY | WR

WL

SV |EV |DT |LD |I

Constant

Index Integer

K

HIm| f | modifier Device

S

B Outline of operation

The password specified for the controller is changed to the contents specified by the No. 2

keyword.

B Operation example

Operation of instruction format description program
When RO turns ON, the controller password is changed to "ABCD".

B Specify keywords

e For a 4-digit password

PASS: Fixed

SYS1," PASS, ABCD"

!

Password (Example: Set password to "ABCD")

e For an 8-digit password

PAS: Fixed

SYS1,"PAS, abcdefgh”

Password (Example: Set password to "abcdefgh")

If there are fewer than eight characters, spaces are automatically added at the end to make

eight characters.
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8.2 SYS1 (Password setting)

Precautions for programming

When this instruction is executed, it takes approximately 100 ms to write to the built-in F-
ROM.

If the specified password is the same as the password that has already been written, the
password is not written to the F-ROM.

It is recommended to use differential execution for this instruction.

Put (12 characters — number of input characters) spaces in front of Keyword 1 so that
Keyword 1 and Keyword 2 combined have 12 characters. In FPWIN GR7 Ver. 2.23 and later,

if the character constant does not reach 12 characters, spaces are automatically input when
the project is converted.

B Flag operations

Name Description

Turns ON when a character other than a keyword is specified

R9007 Turns ON when there is no comma between Keyword 1 and Keyword 2
R9008
(ER)

Turns ON when the keyword is specified in lower-case characters (for a 4-digit password)

Turns ON when the data specified for the password specifies characters other than 0 to 9
and A to F, or the specified data consists of other than four digits (for a 4-digit password)
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8.3 SYS1 (Interrupt setting)

B Instruction format
RO I/— """"""" >
H DF ) SYS1  |i "L NT1,UPY

! A

First keyword Second keyword

B Operands

Items | Settings

S Character constant

B Devices that can be specified (indicated by o)

Constant Integer
Operand | vy | \wy |wr |wL |sv |ev |pT |wo [1 |SW|SD IEEre 9
] R T KIHIM| f modifier Device
S °

B OQutline of operation

The input specified by the No. 1 keyword is set as the interrupt input, and the input conditions
are changed to the contents specified by the No. 2 keyword.

B Operation example

Operation of instruction format description program
When RO turns ON, input X1 is set to the interrupt input that becomes valid at the rising edge.

B Specify keywords
SYS1," INT2, UP"

h
Interrupt input

INTO:XO INT1:X1 INT8:X0 INT9:X1
INT2:X2 INT3:X3 INT10:X2 INT11:X3
INT4:X4 INT5:X5 INT12:X4 INT13:X5
INT6:X6 INT7:X7

Effective edge

UP: Rising edge

DOWN: Falling edge

BOTH: Rising and falling edges

B Precautions for programming

e Executing this instruction does not rewrite the contents of the system ROM of the main unit.
As a result, turning the power supply OFF and then ON again rewrites the contents of the
system registers specified by the programming tool software.

e |t is recommended to use differential execution for this instruction.

e When UP or DOWN has been specified, the contents of the system registers change in
accordance with the specification, meaning a verification error may occur in some cases
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8.3 SYS1 (Interrupt setting)

when the program is verified. When BOTH has been specified, the contents of the system
registers do not change.

e Put (12 characters — number of input characters) spaces in front of Keyword 1 so that
Keyword 1 and Keyword 2 combined have 12 characters. In FPWIN GR7 Ver. 2.23 and later,

if the character constant does not reach 12 characters, spaces are automatically input when
the project is converted.

B Flag operations

Name Description

R9007 Turns ON when a character other than a keyword is specified

R9008 Turns ON when there is no comma between Keyword 1 and Keyword 2
(ER) Turns ON when the keyword is specified in lower-case alphabet characters
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8.4 SYS1

[PC (PLC) Link Time Setting]

8.4 SYS

1 [PC (PLC) Link Time Setting]

B Instruction format

R9014 e N

—{ H DF ) SYS1

C
je)
o
—
P
2
_‘
o
‘-_\
o
S
I

- ==k

SYS1 " PCLK1T1,100"

A A

S S

First keyword Second keyword

[E—

B Operands

Items | Settings
S Character constant
B Devices that can be specified (indicated by e)
Constant Int
Operand | vy | \wy |wr |wL |sv |ev |pT |wo [1 |SW[SD Index nieger
S R T KIHIM| f modifier Device
S °

B Outline of operation

e Set th

e condition specified by Keyword 1 as the time specified by Keyword 2.

e The setting for the link entry waiting time is set if the transmission cycle time is shortened

when

there are stations that have not joined the link (*).

*Stations that have not joined the link: stations that have not been connected between the

No. 1

station and the station with the largest number, or stations for which the power supply

has not been turned on

e Thee

rror detection time setting for the transmission assurance relay is set if the time

between the power supply being turned OFF at one station and the transmission assurance
relay from the powered-OFF station being turned OFF at a different station is to be
shortened.

B Operation example

Operation of instruction format description program
During PC (PLC) link, when R9014 turns ON (at leading edge), the link entry waiting time and

error det

ection time for the transmission assurance relay are set as follows.

Link entry waiting time: 100 ms
Transmission assurance relay error detection time: 100 ms

B Specify Keywords

1. Link

entry waiting time
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8.4 SYS1 [PC (PLC) Link Time Setting]

SYS1," PCLK1TO, 100"

PCLK1TO: Fixed 1 ‘
Specified range: 10 to 400 (10 ms to 400 ms)

2. Error detection time for transmission assurance relay
SYS1," PCLK1T1, 100"

PCLK1T1: Fixed 1 ‘
Specified range: 10 to 6400 (10 ms to 6400 ms)

B Precautions for programming
e The program should be placed at the beginning of all PLCs being linked, and the same
values should be set.

e This instruction should be specified with special internal relay R9014 as the differential
execution condition.

e Execution of this instruction does not affect the system register setting contents.

e Put a (12 characters — number of input characters) space in front of Keyword 1 so that
Keyword 1 and Keyword 2 combined have 12 characters. In FPWIN GR7 Ver. 2.23 and later,

if the character constant does not reach 12 characters, spaces are automatically input when
the project is converted.

B Precautions when setting the link entry waiting time

e This should be set to be at least twice that of the largest scan time of each PLC to be linked.
e If set to a shorter value, there may be some PLCs that are not be able to join the link, even if
they are powered on.

e [f there are any stations that have not joined the link, the settings should not be changed,
especially if there are no problems, even if the link transmission cycle time is longer as a
result. (The default value is 400 ms.)

B Precautions when setting the error detection time for the transmission
assurance relay

e This should be set to be at least twice that of the largest transmission cycle time when all
PLCs are linked.

e If set to a shorter value, there is a possibility that the transmission assurance relay will
malfunction.

e The settings should not be changed, especially if there are no problems, even if the
transmission assurance relay detection time is longer as a result. (The default value is 6400
ms.)

B Flag operations

Name Description

Turns ON when a character other than a keyword is specified
R9007 Turns ON when there is no comma between Keyword 1 and Keyword 2
FEQS)OS Turns ON when the keyword is specified in lower-case alphabet characters

Turns ON when a value outside the specified range is specified
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8.5 SYS1 (MEWTOCOL-COM response control)

B Instruction format

f T
| I (DF ) SYSH1 i",gQ,M1,WA|T2" i

First keyword Second keyword

B Operands

Items | Settings

S Character constant

B Devices that can be specified (indicated by e)

Constant Int
Operand | \vy |\wy [wWr |wL [sv |ev |poT |p |1 |SW|SD liztzre nieger
S R T KIHIM| f modifier Device

S °

B OQutline of operation

e The MEWTOCOL-COM response time of the port specified by the No. 1 keyword is delayed
based on the contents specified by the No. 2 keyword.

e This instruction is used to delay the response time on the PLC side until a state is reached in
which commands can be sent by an external device and responses can be received from the
PLC.

Usage example:

When a commercial RS232C/RS485 converter is being used to carry out communication
between a computer and the PLC, this instruction is used to return the PLC response after
switching of the enable signal has been completed on the converter side.

Z
T

Commercial
RS-232C/RS-485 converter

Command
External device N
P -~
(PC) Response
PLC PLC PLC
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8.5 SYS1 (MEWTOCOL-COM response control)

B Specify keywords

SYS1," COMO, WAITn"

h

Used ports

COMO: COM port 0
(or TOOL: TOOL port)

COM1: COM port 1

COM2: COM port 2

Response time
WAITO to WAIT999 (n: 0 to 999)

e |f the communication mode has been set to computer link mode or MODBUS RTU mode
Set time = scan time x n (n: 0 to 999)

e |f the communication mode has been set to PC (PLC) link mode
Set time = n ps (n: 0 to 999)

e If n =0, the delay time set by this instruction will be set to "None".

B Precautions for programming

Because PC (PLC) links may become unstable, do not change settings unless absolutely
necessary.

e This instruction is valid only if the setting on the controller side has been set to computer link
mode or PC (PLC) link mode.

e Set all the PLCs to be linked to the same value so that execution occurs at the rise of R9014

at the beginning of the program.

Executing this instruction does not change the settings in the system registers.

If the settings are changed, set to approximately double or more.

It is recommended to use differential execution for this instruction.

When the power supply to the PLC turns OFF, the settings set by this instruction are cleared.

(The set value becomes 0.)

However, the settings will be retained if the mode is switched to "PROG. mode" after this

instruction has been executed.

e If a commercial RS232C/RS485 converter is being used in PC (PLC) link mode, this
instruction should be programmed in all of the connected stations (PLCs).

e Put (12 characters — number of input characters) spaces in front of Keyword 1 so that
Keyword 1 and Keyword 2 combined have 12 characters. In FPWIN GR7 Ver. 2.23 and later,
if the character constant does not reach 12 characters, spaces are automatically input when
the project is converted.

B Flag operations

Name Description

Turns ON when a character other than a keyword is specified

R9007 Turns ON when there is no comma between Keyword 1 and Keyword 2
R9008 Turns ON when the keyword is specified in lower-case alphabet characters
(ER)

Turns ON when no communication cassette has been installed when COM1 or COM2 has
been set
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(Change high-speed counter operation mode)

8.6 SYS1 (Change high-speed counter operation mode)

B Instruction format

RO Vimdndntetutntntntntntnintie >
H DF ) SYS1  |i"LisHSC1,UPY
! A

A !

First keyword  Second keyword

B Operands

Items | Settings

S Character constant

B Devices that can be specified (indicated by e)

Operand Sw |sp |Constant |, qey Integer

s WX (WY |WR |WL |SV [EV (DT |LD |I R |T [k[nlmls]|modifier Device
S °

B OQutline of operation

The high-speed counter operation mode specified by Keyword 1 is changed to the operation

mode sp
input.

H Ope

ecified by Keyword 2. It is possible to switch between addition input and subtraction

ration example

Operation of instruction format description program
When RO turns ON, the operation mode of high-speed counter CHO is set to addition mode.

B Specify keywords

SYS1," HSC1, UP"
A
Specify high- speed counter
HSCn n0,1,2,3
UP: Specify addition input
DOWN: Specify subtraction input

B Precautions for programming

e With this instruction, if the high-speed counter system register setting is neither addition input

nor su

btraction input, an operation error is returned. Specify the system register setting to

addition or subtraction in advance. Also, when addition input is specified, even if addition
input is specified again, the setting remains addition input. This is the same when subtraction
input is specified.

e Execu

ting this instruction does not rewrite the contents of the system ROM of the main unit.

As a result, turning the power supply OFF and then ON again rewrites the contents of the
system registers specified by the programming tool software.

e |tis recommended to use differential execution for this instruction.
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8.6 SYS1 (Change high-speed counter operation mode)

e \WWhen UP or DOWN has been specified, the contents of the system registers change in
accordance with the specification, meaning a verification error may occur in some cases
when the program is verified. When BOTH has been specified, the contents of the system
registers do not change.

e Put (12 characters — number of input characters) spaces in front of Keyword 1 so that
Keyword 1 and Keyword 2 combined have 12 characters. In FPWIN GR7 Ver. 2.23 and later,
if the character constant does not reach 12 characters, spaces are automatically input when
the project is converted.

B Flag operations

Name Description

Turns ON when a character other than a keyword is specified

R9007 Turns ON when there is no comma between Keyword 1 and Keyword 2
R9008
(ER) Turns ON when the keyword is specified in lower-case alphabet characters

When the system register setting is something other than addition input or subtraction input
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8.7 SYS2 [System Register (N0.40 to No.48, No.50 to 57) Change]

8.7 SYS2 [System Register (No.40 to No.48, No.50 to 57) Change]

B Instruction format

RO cmmmmy  gmmmmymmme-
—(DF } SYS2

@)
_|
o
R
o
P
N
~

LO——— LO——— LOp———

S D1 D2

B Operands

Items | Settings

S Starting number of area storing 16-bit data

D1 Starting number of the system register to be specified (K40 to K47, K50 to K57)

D2 Ending number of the system register to be specified (K40 to K47, K50 to K57)

B Devices that can be specified (indicated by e)

Constant
gpera“d WX |WY [WR [WL |sV |EV |DT |LD [I 3"" ?D Tnlml s Imngzﬁ‘ier :::?:c:
S [ ]
D1 *
D2 *

B OQutline of operation

The contents of system registers No. 40 to 48 and No. 50 to 57 are changed to the contents of
the data register starting with [S].

B System registers No. 40 to 48, No. 50 to 57

No. Name Sett values/range
PC |40 Range used by link relay 0 to 64 words
PLC
(VVO-O) 41 Range used by link register 0 to 128 words
setting | 45 Link relay transmission starting No. 0to 63
43 Link relay transmission size 0 to 64 words
44 Link register transmission starting No. 0to 127
45 Link register transmission size 0 to 127 words
46 PC (PLC) link switch flag 0: Standard, 1:
Reverse
47 MEWNET-WO0 PC (PLC) link maximum station number 1to 16
specification
48 PLC link baud rate 0: 115200 bps
1: 230400 bps
PC |50 Range used by link relay 0 to 64 words
(PLC)
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8.7 SYS2 [System Register (N0.40 to No.48, No.50 to 57) Change]

specification

No. Name Sett values/range
W0_'1 51 Range used by link register 0 to 128 words
setting

52 Link relay transmission starting No. 64 to 127

53 Link relay transmission size 0 to 64 words

54 Link register transmission starting No. 128 to 255

55 Link register transmission size 0 to 127 words

57 MEWNET-WO0 PC (PLC) link maximum station number 1to 16

B  Program example

Setting value of system
register 40

Setting value of system
register 41

Setting value of system

[ [register 42

Setting value of system
register 43

Setting value of system
register 44

Setting value of system
register 45

Setting value of system

[ [register 46

_{ I FO MV K64 DTO
FO MV K128 DT1

FO MV Ko DT2

FO MV K10 DT3

FO MV KO DT4

FO MV K10 DT5

FO MV KO DT6

FO MV K5 DT7

SYs2 DTO K40 K47

B Precautions for programming

Setting value of system
register 47

Stored values from DTO
to DT7 are set in system
registers 40 to 47

e Executing this instruction does not rewrite the contents of the system ROM of the main unit.
As a result, when the power supply is turned OFF and ON again, the contents of the system
registers set with the tool software are rewritten.

e Specify a value between K40 and K48 or between K50 and K57 for [D1] or [D2]. Ensure that
D1 is less than or equal to D2.

e Since the value of the system register is changed, a verification error may occur during
program verification.

WUME-FPXHPGRG-02
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8.7 SYS2 [System Register (N0.40 to No.48, No.50 to 57) Change]

B  Flag operations

Name Description

R9007 Turns ON when D1>D2

R9008

(ER) Turns ON when a set value is outside the specified range of a system register setting value

8-20
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9 Compare Contact
Instructions

9.1 ST=, ST <>, ST>, ST>=, ST<, ST<= [16-bit Data Comparison

(65372109 ] [P SRRSO 9-2
9.2 AN=, AN<>, AN>, AN>=, AN<, AN<= [16-bit Data Comparison

(AND )] ettt et e e e e e e e e e e 9-4
9.3 OR=OR <> OR > OR >= OR < OR <= [16-bit Data Comparison

(O] ) USSR 9-6
9.4 STD=, STD<>, STD>, STD>=, STD<, STD<= [32-bit Data

ComPariSON(STArt)] ......eeeeiiiieee e 9-8
9.5 AND=, AND<>, AND>, AND>=, AND<, AND<= [32-bit Data

ComparisON (AND)].. ..ot e e e e e 9-10
9.6 ORD=, ORD<>, ORD>, ORD>=, ORD<, ORD<= [32-bit Data

Comparison (OR)]....coiiiiee e 9-12
9.7 STF=, STF<>, STF>, STF>=, STF< and STF<= [Floating point real

number data comparison (Start)]............cccoviiieeiie e 9-14
9.8 ANF=, ANF<>, ANF>, ANF>=, ANF<, ANF<= [Floating point real

number data comparison (AND)] ......cuueiiieoiiie e 9-16
9.9 ORF=, ORF<>, ORF>, ORF>=, ORF<, ORF<= [floating point real

number data comparison (OR)] .....ooviiiiiiiiiiieeee e 9-18
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9.1 ST=, ST <>, ST>, ST>=, ST<, ST<= [16-bit Data Comparison (Start)]

9.1 ST=, ST <>, ST>, ST>=, ST<, ST<=[16-bit Data Comparison (Start)]

B Instruction format

B Operands

|l """ \: |l """ \: Y30
—1 ! - 1

| Do | | K0 | O—

ST TTs2”

S e V31
— i DTO i >= i K60 i O_

ST TTs2”

Items | Settings
S1 Comparison data 1: Number of area storing 16-bit data, or constant data
S2 Comparison data 2: Number of area storing 16-bit data, or constant data

B Devices that can be specified (indicated by e)

Operand sw |sp |Constant | |,qex Integer
s WX (WY (WR (WL [SV |EV |DT |LD R IT W THTm modifier Device
S1 ° ° ° ° ° ° ° ° ° o |o|e °
S2 ° ° ° ° ° ° ° ° ° o [o|e °

B Outline of operation

e The signed 16-bit data specified by [S1] is compared with the signed 16-bit data specified by

[S2].

e If the comparison results in one of the specified statuses (=, <, >, etc.), a logical operation is

initiated with the contacts operating as liaison contacts.

e Comparison results and operations relate as follows.

Comparison instruction Relationship between S1 and S2

S1<8S2 S1=S82 S1>8S2
ST= OFF ON OFF
ST<> ON OFF ON
ST> OFF OFF ON
ST>= OFF ON ON
ST< ON OFF OFF
ST<= ON ON OFF
(Note 1) "<>"is displayed as "#".

">="is displayed as "2".

"<="s displayed as "<".

9-2
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9.1 ST=, ST <>, ST>, ST>=, ST<, ST<= [16-bit Data Comparison (Start)]

B Operation example

Operation of instruction format description program
Compares the value of data register DTO with K50. If DTO = K50, external output Y30 turns ON.
Compares the value of DTO with K60. If DTO = K60, Y31 turns ON.

Value of DTO 4

»

60
50

10

v

X0 I I ON
OFF
Y30

ON
OFF

B Precautions for use

e These instructions start from the bus bar.

e In the case of BCD data, etc., data is compared as a negative value if the most significant bit
is 1, so the comparison results may not be accurate. In cases such as this, compare after
converting the data to binary data by using an instruction such as F81 BIN.

B Flag operations

Name Description

R9007

R9008 Turns ON when the area is exceeded in index modification.
(ER)
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9.2 AN=, AN<>, AN> AN>=, AN<, AN<= [16-bit Data Comparison (AND)]

9.2 AN=, AN<>, AN>, AN>=, AN<, AN<= [16-bit Data Comparison (AND)]
B |nstruction format

X0 P it V Anlnllling Y30

I T T i T
i DTO | >= i K60 |
I
1 1 1 1

B Operands

Items | Settings

S1 Comparison data 1: Number of area storing 16-bit data, or constant data

S2 Comparison data 2: Number of area storing 16-bit data, or constant data

B Devices that can be specified (indicated by e)

Operand sw |sp |Constant || qey Integer
s WX (WY (WR (WL SV |EV (DT |LD |I R IT w1 w7 | modifier Device
S1 ° ° ° ° ° ° ° ° ° ° o |o|e °
S2 ° ° ° ° ° ° ° ° ° ° o |o|e °

B OQutline of operation
e The signed 16-bit data specified by [S1] is compared with the signed 16-bit data specified by
[S2].

e |f the comparison results in one of the specified statuses (=, <, >, etc.), the contacts are
connected in series as liaison contacts.

e Comparison results and operations relate as follows.

Comparison instruction Relationship between S1 and S2
S1<8S2 S§1=S82 S1>8S2

AN= OFF ON OFF
AN<> ON OFF ON
AN> OFF OFF ON
AN>= OFF ON ON
AN< ON OFF OFF
AN<= ON ON OFF

(Note 1) "<>"is displayed as "#".
">=" s displayed as "2".
"<="s displayed as "<".
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9.2 AN=, AN<>, AN> AN>=, AN<, AN<= [16-bit Data Comparison (AND)]

B Operation example

Operation of instruction format description program

When internal relay X0 turns ON, the value of DTO and K60 are compared, and if DTO is equal
to or greater than K60, the external output Y30 turns ON. If X0 is OFF or if DTO is less than
K60, Y30 turns OFF.

Value 4
of DTO

60

10

v

x0 — 1 | ON

s OFF
va0 — | | ON

OFF

B Precautions for use

e These instructions can be used consecutively.

e In the case of BCD data, etc., data is compared as a negative value if the most significant bit
is 1, so the comparison results may not be accurate. In cases such as this, compare after
converting the data to binary data by using an instruction such as F81 BIN.

B Flag operations

Name Description

R9007

R9008 Turns ON when the area is exceeded in index modification.
(ER)
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9.3 OR=

OR <> OR > OR >= OR < OR <= [16-bit Data Comparison (OR)]

9.3 OR=OR <> OR > OR >= OR < OR <= [16-bit Data Comparison (OR)]

B Instruction format

Y30

O_

B Operands

Items | Settings
S1 Comparison data 1: Number of area storing 16-bit data, or constant data
S2 Comparison data 2: Number of area storing 16-bit data, or constant data

B Devices that can be specified (indicated by e)

S

Operand

sw [sp |Constant | jqex Integer
R T KIH|IM| f modifier Device

WX WY |WR |WL |SV (EV (DT |LD |I

S1 [ ] [} [ ) [ ] [ ] [ ) [ ] [ ] [} [ ] [ ] [ ] [} [ )
S2 ° ° ° ° ° ° ° ° ° ° o |o|e °
B Outline of operation

e The signed 16-bit data specified by [S1] is compared with the signed 16-bit data specified by

[S2].

e \When comparison results are the specified status (=, <, >, etc.), a parallel connection occurs
as the conductive contact.

e Comparison results and operations relate as follows.

Comparison instruction Relationship between S1 and S2
S1<82 S1=S82 S1> 82

OR= OFF ON OFF
OR<> ON OFF ON
OR> OFF OFF ON
OR>= OFF ON ON
OR< ON OFF OFF
OR<= ON ON OFF

(Note 1) "<>"is displayed as "#".

">=" s displayed as "2".
"<="s displayed as "<".

9-6
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9.3 OR=0OR <> OR > OR >= OR < OR <= [16-bit Data Comparison (OR)]

B Operation example

Operation of instruction format description program

When external input X0 turns ON, or the result of comparison between the value of DTO and
K60 is DTO = K60, external output Y30 turns ON. If X0 is OFF and DTO < K60, Y30 turns OFF.

Value 4
of DTO

60

; " ON
X0 ; OFF
Y30 5 ON
OFF

B Precautions for use

e These instructions start from the bus bar.
e These instructions can be used consecutively.

e In the case of BCD data, etc., data is compared as a negative value if the most significant bit
is 1, so the comparison results may not be accurate. In cases such as this, compare after
converting the data to binary data by using an instruction such as F81 BIN.

B Flag operations

Name Description

R9007

R9008 Turns ON when the area is exceeded in index modification.
(ER)
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9.4 STD=, STD<>, STD>, STD>=, STD<, STD<= [32-bit Data
Comparison(start)]

9.4 STD=, STD<>, STD>, STD>=, STD<, STD<= [32-bit Data
Comparison(start)]

B [Instruction format

Emer SEEEE 30
]! 1 - 1 1

: DTO : D :DT100: O_
YN TT82”

EEmer SESEE V31

[ i pTo0 { | D> iDT1OOE O—
S1 "s2”

B Operands

Items | Settings

S1 Comparison data 1: Area number storing the 32-bit data, or constant data

S2 Comparison data 2: Area number storing the 32-bit data, or constant data

B Devices that can be specified (indicated by e)

Sw |sp |Constant | j,qey Integer

Operand WX
s R |T K|H|m| § | modifier Device

WY |WR |WL |SV (EV (DT |LD |I

S1 ° ° ° ° ° ° ° ° ° ° o |o|e °

S2 [ ) [ [ ] ° [ ) [ ] [ ] [ ) [ ] [ ] ° [ N ) [ ]

Outline of operation
e Compares the signed 32-bit data of the combined area of [S1] and [S1+1] with the signed 32-
bit data of the combined area of [S2] and [S2+1].

If the comparison results in one of the specified statuses (=, <, >, etc.), a logical operation is
initiated with the contacts operating as liaison contacts.

The relationship between comparison results and operation is the same as"9.1 ST=, ST <>,
ST>, ST>=, ST<, ST<= [16-bit Data Comparison (Start)]".

e Memory area is specified by the memory area number of the lower order hexadecimal part.

---- The data in the specified memory area and in
the following memory area are combined and
treated as 32it data.

S1+1 S1
I Comparison

S2+1 S2
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9.4 STD=, STD<>, STD>, STD>=, STD<, STD<= [32-bit Data
Comparison(start)]

B Operation example

Operation of instruction format description program

The 32-bit value that is a combination of data registers DTO and DT1 is compared with the 32-
bit value that is a combination of DT100 and DT101, and if (DTO, DT1) = (DT100, DT101),
external output Y30 turns ON. If (DTO, DT1) is greater than (DT100, DT101), Y31 turns ON.

B  Precautions for use

e These instructions start from the bus bar.

e In the case of BCD data, etc., data is compared as a negative value if the most significant bit
is 1, so the comparison results may not be accurate. In these instances, use the F83 DBIN
instruction or similar to convert to binary data before comparison.

B Flag operations

Name Description

R9007

R9008 Turns ON when the area is exceeded in index modification.
(ER)
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9.5 AND=, AND<>, AND>, AND>=, AND<, AND<= [32-bit Data Comparison
(AND)]

9.5 AND=, AND<>, AND>, AND>=, AND<, AND<= [32-bit Data
Comparison (AND)]

B [Instruction format

X0 EEEPP JEEEEE Y30

1 1 1
I ; DTO | D>= 1 DT100 |
1 1 1

B Operands

Items | Settings

S1 Comparison data 1: Area number storing the 32-bit data, or constant data

S2 Comparison data 2: Area number storing the 32-bit data, or constant data

B Devices that can be specified (indicated by e)

Operand sw |sp |Constant ||, qey Integer
s WX (WY (WR (WL SV |EV (DT |LD |I R T w1 w7 | modifier Device
S1 ° ° ° ° ° ° ° ° ° ° o |o|e °
S2 ° ° ° ° ° ° ° ° ° ° o |o|e °

® OQutline of operation
e Compares the signed 32-bit data of the combined area of [S1] and [S1+1] with the signed 32-
bit data of the combined area of [S2] and [S2+1].

e |f the comparison results in one of the specified statuses (=, <, >, etc.), the contacts are
connected in series as liaison contacts.

e The relationship between comparison results and operation is the same as"9.2 AN=, AN<>,
AN> AN>= AN<, AN<= [16-bit Data Comparison (AND)]".

e Memory area is specified by the memory area number of the lower order hexadecimal part.

---- The data in the specified memory area and in
the following memory area are combined and
treated as 3dit data.

S1+1 S1
I Comparison

S2+1 s2
B Operation example

Operation of instruction format description program

When the external input X0 is ON, and when the comparison result of the combined 32-bit
values of data registers DTO and DT1 and the combined 32-bit values of DT100 and DT101 is
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9.5 AND=, AND<>, AND>, AND>=, AND<, AND<= [32-bit Data Comparison
(AND)]

(DTO, DT1) 2 (DT100, DT101), the external output Y30 turns ON. If X0 is OFF or if (DTO, DT1)
is less than (D100, D101), Y30 turns OFF.

B Precautions for use

e These instructions can be used consecutively.

e In the case of BCD data, etc., data is compared as a negative value if the most significant bit
is 1, so the comparison results may not be accurate. In these instances, use the F83 DBIN
instruction or similar to convert to binary data before comparison.

B Flag operations

Name Description

R9007

R9008 Turns ON when the area is exceeded in index modification.
(ER)
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9.6 ORD=, ORD<>, ORD>, ORD>=, ORD<, ORD<= [32-bit Data Comparison
(OR)]

9.6 ORD=, ORD<>, ORD>, ORD>=, ORD<, ORD<= [32-bit Data
Comparison (OR)]

B Instruction format

X0 Y30

B Operands

Items | Settings

S1 Comparison data 1: Area number storing the 32-bit data, or constant data

S2 Comparison data 2: Area number storing the 32-bit data, or constant data

B Devices that can be specified (indicated by e)

Constant Integer
Operand | \yy |wy |WR |wL |sv |EvV |pT [LD |1 [SW|SD e g
S R T KIH|IM| f modifier Device
S1 [ ] [ ] [ ) [ ] [ ] [ ) [ ] [ ] [} [ ] [ ] [ ] [} [ )
S2 ° ° ° ° ° ° ° ° ° ° o |o|e °

Outline of operation

This compares signed 32-bit data for the combined [S1] and [S1+1] area with the signed 32-
bit data for the combined [S2] and [S2+1] area.

When comparison results are the specified status (=, <, >, etc.), a parallel connection occurs
as the conductive contact.

The relationship between comparison results and operation is the same as"9.3 OR= OR <>
OR > OR >= OR < OR <= [16-bit Data Comparison (OR)]".

Memory area is specified by the memory area number of the lower order hexadecimal part.

---- The data in the specified memory area and in
the following memory area are combined and
S1v+1 ST treated as 3ait data.

I Comparison

S2+1 S2
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9.6 ORD=, ORD<>, ORD>, ORD>=, ORD<, ORD<= [32-bit Data Comparison
(OR)]

B Operation example

Operation of instruction format description program

When external input X0 turns ON, or when (DTO, DT1) = (DT100, DT101) after a comparison
between the 32-bit value from combining data register DTO and DT1 and the 32-bit value from
combining data register DT100 and DT101, then the external output Y30 is ON. If X0 is OFF
and (DTO, DT1) < (DT100, DT101), then Y30 turns OFF.

B Precautions for use

e These instructions start from the bus bar.
e These instructions can be used consecutively.

e In the case of BCD data, etc., data is compared as a negative value if the most significant bit
is 1, so the comparison results may not be accurate. In these instances, use the F83 DBIN
instruction or similar to convert to binary data before comparison.

B Flag operations

Name Description

R9007

R9008 Turns ON when the area is exceeded in index modification.
(ER)
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9.7 STF=, STF<>, STF>, STF>=, STF< and STF<= [Floating point real
number data comparison (start)]

9.7 STF=, STF<>, STF>, STF>=, STF< and STF<= [Floating point real
number data comparison (start)]

B Instruction format

Emer SEEEE 30
1! DTO ! F= 'DT100 ! O—

1 1 1 1

ST TTs2”

EEmer SESEE V31
— | DTO , F> 'DT100 | O_

1 ! 1 !

TS TTs2”

B Operands

Items | Settings

S1 Area storing real number data, or real number data (comparison data 1) (two words)

S2 Area storing real number data, or real number data (comparison data 2) (two words)

B Devices that can be specified (indicated by e)

Sw |sp |Constant | j,qey Integer

Operand WX
s R |T K|H|m| § | modifier Device

WY |WR |WL |SV (EV (DT |LD |I

S1 ° ° ° ° ° ° ° ° ° ° o |o|e ° ° °

S2 [ ) [ [ ] ° [ ) [ ] [ ] [ ) [ ] [ ] ° [ N ) ° [ ] [

Outline of operation
e Compares the real number data in the area combining [S1] and [S1+1] with the real number
data in the area combining [S2] and [S2+1].

If the comparison results in one of the specified statuses (=, <, >, etc.), a logical operation is
initiated with the contacts operating as liaison contacts.

The relationship between comparison results and operation is the same as "9.1 ST=, ST <>,
ST>, ST>=, ST<, ST<= [16-bit Data Comparison (Start)]".

e Memory area is specified by the memory area number of the lower order hexadecimal part.

---- The data in the specified memory area and in
the following memory area are combined and
treated as single precision real number data.

S1+1 S1
I Comparison

S2+1 S2
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9.7 STF=, STF<>, STF>, STF>=, STF< and STF<= [Floating point real
number data comparison (start)]

B Operation example

Operation of instruction format description program

The real number that is a combination of data registers DTO and DT1 is compared with the real
number that is a combination of data registers DT100 and DT101, and if (DTO, DT1) is equal to

(DT100, DT101), external output Y30 turns ON. If (DTO, DT1) is greater than (DT100, DT101),
Y31 turns ON.

B Precautions for use

e These instructions start from the bus bar.

e If [S1] and [S2] are specified with an integer device, the operation occurs after the integer
data is internally converted to real numbers.

e If a K constant is specified for [S1] or [S2], the same processing is performed as when an
integer device is specified.

B Flag operations

Name Description

R9007 Turns ON when the area is exceeded in index modification.

R9008

(ER) Turns ON when non-real-number data is specified in [S1, S1+1] or [S2, S2+1]
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9.8 ANF=, ANF<>, ANF>, ANF>=, ANF<, ANF<= [Floating point real number
data comparison (AND)]

9.8 ANF=, ANF<>, ANF>, ANF>=, ANF<, ANF<= [Floating point real
number data comparison (AND)]

B [Instruction format

X0 TR . . . Y30

1 1 1 1
I y DTO ! F>= 1 DT100}

B Operands

Items | Settings

S1 Area storing real number data, or real number data (comparison data 1) (two words)

S2 Area storing real number data, or real number data (comparison data 2) (two words)

B Devices that can be specified (indicated by e)

Operand sw |sp |Constant ||, qey Integer

s WX (WY (WR (WL SV |EV (DT |LD |I R T w1 w7 | modifier Device
S1 ° ° ° ° ° ° ° ° ° ° o |o|e ° ° °
S2 ° ° ° ° ° ° ° ° ° ° o |o|e ° ° °

® OQutline of operation
e Compares the real number data in the area combining [S1] and [S1+1] with the real number
data in the area combining [S2] and [S2+1].

e If the comparison result is one of the specified statuses (=, >, <, etc.), the contacts are
connected in series as liaison contacts.

e The relationship between comparison results and operation is the same as "9.2 AN=, AN<>,
AN> AN>= AN<, AN<= [16-bit Data Comparison (AND)]".

e Memory area is specified by the memory area number of the lower order hexadecimal part.

---- The data in the specified memory area and in
the following memory area are combined and
treated as single precision real number data.

S1+1 S1
I Comparison

S2+1 s2
B Operation example

Operation of instruction format description program

When external input X0 turns ON, the real number that is a combination of data registers DTO
and DT1 is compared with the real number that is a combination of data registers DT100 and
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9.8 ANF=, ANF<>, ANF>, ANF>=, ANF<, ANF<= [Floating point real number
data comparison (AND)]

DT101, and if (DTO, DT1) is equal to or greater than (DT100, DT101), external output Y30 turns
ON. If X0 is OFF orif (DTO, DT1) is less than (D100, D101), Y30 turns OFF.

B Precautions for use

e These instructions can be used consecutively.

e If [S1] and [S2] are specified with an integer device, the operation occurs after the integer
data is internally converted to real numbers.

e If a K constant is specified for [S1] or [S2], the same processing is performed as when an
integer device is specified.

B Flag operations

Name Description

R9007 Turns ON when the area is exceeded in index modification.

R9008

(ER) Turns ON when non-real-number data is specified in [S1, S1+1] or [S2, S2+1]
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9.9 ORF=, ORF<>, ORF>, ORF>=, ORF<, ORF<= [floating point real number
data comparison (OR)]

9.9 ORF=, ORF<>, ORF>, ORF>=, ORF<, ORF<= [floating point real
number data comparison (OR)]

B Instruction format

X0 Y30

B Operands

Items | Settings

S1 Area storing real number data, or real number data (comparison data 1) (two words)

S2 Area storing real number data, or real number data (comparison data 2) (two words)

B Devices that can be specified (indicated by e)

Constant |
Operand | vy |\wy |wr |wL |sv |Ev |DT |o [1 |SW[SD g nteger
S R T KIH|IM| f modifier Device
S1 [ ] [ ] [ ) [ ] [ ] [ ) [ ] [ ] [} [ ] [ ] [ ] [} [ ] [ ) [ ]
S2 ° ° . ° ° . ° ° ° . o (oo ° ° °

H Outline of operation

e Compares the real number data in the area combining [S1] and [S1+1] with the real number
data in the area combining [S2] and [S2+1].

e If the comparison result is in the specified status (=, >, <, ...), it is connected in parallel as a
conducting contact.

e The relationship between comparison results and operation is the same as "9.3 OR= OR <>
OR > OR >= OR < OR <= [16-bit Data Comparison (OR)]".

e Memory area is specified by the memory area number of the lower order hexadecimal part.

---- The data in the specified memory area and in
the following memory area are combined and
S1v+1 S1 treated as single precision real number data.

I Comparison

S2+1 S2
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9.9 ORF=, ORF<>, ORF>, ORF>=, ORF<, ORF<= [floating point real number
data comparison (OR)]

B Operation example

Operation of instruction format description program

If external input X0 is ON, or if the real number values of combined data registers DTO and DT1
and the real number values of combined data registers DT100 and DT101 are compared and

(DTO, DT1) =2 (DT100, DT101), then the external output Y30 turns ON. If X0 is OFF and (DTO,
DT1) < (DT100, DT101), then Y30 turns OFF.

B Precautions for use

e This instruction starts from the bus bar.
e These instructions can be used consecutively.

e If [S1] and [S2] are specified with an integer device, the operation occurs after the integer
data is internally converted to real numbers.

e If a K constant is specified for [S1] or [S2], the same processing is performed as when an
integer device is specified.

B Flag operations

Name Description

R9007 Turns ON when the area is exceeded in index modification.

R9008

(ER) Turns ON when non-real-number data is specified in [S1, S1+1] or [S2, S2+1]
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10.1
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10.5
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10.7
10.8
10.9
10.10
10.11
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10.14
10.15
10.16
10.17
10.18
10.19

Transfer Instructions

FO MV (16-bit Data Transfer) .......cccccooiiiiiiiiiiiieeeeee e 10-2
FO MV (10 psec Ring Counter Read) ........ccevveeiiiiiiiieeeiiiiiiiiiicccins 10-4
F1 DMV (32-bit Data Transfer) ... 10-5
F2 MV/ (16-bit Data Inversion and Transfer) .........cccccooiiiiiienininne. 10-7
F3 DMV/ (32-bit Data Inversion and Transfer).............cccccoieiiiiine, 10-9
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F190 MV3 (Three 16-bit Data Transfer to Single Area).................. 10-41
F191 DMV3 (32-Bit 3-Data Batch Transfer).........ccccccoeeviiiiiiicnnnns 10-43
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10.1 FO MV (16-bit Data Transfer)

10.1 FO MV (16-bit Data Transfer)

Transfers the 16-bit data in the specified area number.

B Instruction format

RO

I FO MV DT10 DT20

B Operands

Items | Settings

S Area storing the hexadecimal data or constant data

D Area where data is transferred to

B Devices that can be specified (indicated by e)

Constant Int
Operand |\ |\wy [wWr |wL [sv |ev |poT |D |1 |SW|SD liztze nieger
S R T KIHIM| f modifier Device
S [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ J [ ] [ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]

® OQutline of operation

e The 16-bit data in the memory area specified by [S] is transferred to the memory area
specified by [D].

B Operation example

Example 1: Instruction format and described program operation

e When the internal relay RO turns ON, the content of data register DT10 is transferred to data
register DT20.

Example 2: Constant K30 is transferred to the timer 0 setting value area when internal
relay R1 turns ON

R1
I FOMV | K30 SVO0

Example 3: The timer 0 elapsed value is transferred to data register DTO when R2 turns
ON
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10.1 FO MV (16-bit Data Transfer)

FO MV

EVO

DTO

B Flag operations

Name Description

R9007

R9008 Turns ON when the area is exceeded in index modification.
(ER)
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10.2 FO MV (10 psec Ring Counter Read)

10.2 FO MV (10 psec Ring Counter Read)

B Instruction format

RO

I FO MV DT90020 DT20

D
B Operands
Items | Settings
D Area where data is transferred to
B Devices that can be specified (indicated by e)
sw |sp |Constant || qex Integer

Operand |\ |\wy [WR |wL [sv |EV |DT |LD [I X _
s R |T K|H|Mm| § | modifier Device

D ° ° ° ° ° ° ° ° °

B Outline of operation

e When this instruction is executed, the 10 psec ring counter (HO to HFFFF) is read once, and
the read value is transferred to the memory area specified by [D]. At the same time, the
value stored in special data register DT90020 (10 usec ring counter) is also updated.

B Operation example

Operation of instruction format description program

DT20

DT21
(2) Transfer DT22

DT23

(1) Get 10 ys ring counter

DT90019 | 2.5 ms ring counter
DT90020 |10 ps ring counter read

(3) Update DT90021 Not used
DT90022 | Scan time register
B Flag operations
Name Description
R9007
R9008 Turns ON when the area is exceeded in index modification.
(ER)
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10.3 F1 DMV (32-bit Data Transfer)

10.3 F1 DMV (32-bit Data Transfer)

Transfers 32-bit data to the specified area number.

B [Instruction format

RO P il kY P Al kY
] 1

I F1 DMV ; DT10 } | | DT20 |
1 1

S
B Operands
Items | Settings
S Area storing 32-bit data, or constant data
D Area where data is transferred to
B Devices that can be specified (indicated by e)
Constant Int

Operand |\yy |wy |wr |wL [sv |Ev |pT D [1 |SW|SP S L
S R T KIHIM| f modifier Device

S [ ] [ ] [ ] [ ] [ ] [ ] ] [ ] [ ] [ ] [ ] [ ] [ ] [ )

[ ] [ ] [ ] [ ] [ ) [ ] [ ] [ ] [ )

B OQutline of operation

The 32-bit data in the memory area specified by [S] is transferred to the memory area specified
by [D].

B Operation example

Operation of instruction format description program
When the internal relay RO turns ON, the content of data register DT10 and DT11 is transferred
to data register DT20 and DT21.

e Specify a lower 16-bit memory area for the memory area.

Upper 16 bits Lower 16 bits

---- The 16-bit content of DT10 is combined with the 16 -bit
content of DT11 and treated as 32 -bit data.

h

Content of DT11|Content of DT10

---- The 32-bit data is split into higher and lower 16- bit data
and stored in DT20 and DT21 respectively.

R Y
To DT21 To DT20
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10.3 F1 DMV (32-bit Data Transfer)

B  Flag operations

Name Description

R9007

R9008 Turns ON when the area is exceeded in index modification.
(ER)
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10.4 F2 MV/ (16-bit Data Inversion and Transfer)

10.4 F2 MV/ (16-bit Data Inversion and Transfer)
Inverts and transfers 16-bit data at the specified area number.

B [Instruction format

RO (- - A (- A
I 1 1 1 1
I F2Mv/ | DT11; |1 DT20}
| 1 | ]
S D
B Operands
Items | Settings
S Area storing the hexadecimal data or constant data
D Area where data is transferred to
B Devices that can be specified (indicated by e)
Constant Int
Operand |\yy |wy |wr |wL [sv |Ev |pT D [1 |SW|SP — nteger
S R T KIHIM| f modifier Device
S [ ] [ ] [ ] [ ] [ ] [ ] ] [ ] [ ] [ ] [ ] [ ] [ ] [ )
[ ] [ ] [ ] [ ] [ ) [ ] [ ] [ ] [ )

B OQutline of operation

The 16-bit data in the area specified by [S] is logically inverted (0< 1 inversion) and transferred
to the area specified by [D].

BIN |O OOOO“1TOTO1T1O0M10010
HEX 0 4 D 2

BIN |1 1111 01100101101
HEX F B 2 D

B Operation example

Operation of instruction format description program
When internal relay RO turns ON, the contents of data register DT11 are logically inverted and
transferred to data register DT20.

10-7
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10.4 F2 MV/ (16-bit Data Inversion and Transfer)

DT10
DT11
DT12

DT10
DT11
DT12

3F

5555

1234

R0O:ON

3F

5555

1234

DT20
[S] DT21
DT22

H o 111
H 23A
H FFFF

F2 execution

Invert and transfer

DT20

H AAAA

[S] DT21

H 23A

DT22

H FFFF

DT11 ="0101 0101 0101 0101" (H5555)
lInvert and transfer

DT20 ="1010 1010 1010 1010" (HAAAA)

B Flag operations

(D]

(D]

Name Description
R9007
R9008 Turns ON when the area is exceeded in index modification.
(ER)
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10.5 F3 DMV/ (32-bit Data Inversion and Transfer)

10.5 F3 DMV/ (32-bit Data Inversion and Transfer)

Inverts the 32-bit data in the specified area number and transfers it.

B [nstruction format

RO

/ T 3
I F3DMV/ | } DT11 ! | | DT20 |
| 1 | 1
S D
B Operands
Items | Settings
S Area storing 32-bit data, or constant data
D Area where data is transferred to
B Devices that can be specified (indicated by e)
Constant Int
Operand | \yy | wy |WR |WL [sv |EV |DT |LD e e — nteger
S R T KIHIM| f modifier Device
S [ ] [ ] [ ] [ ] [ ] [ ] ] [ ] [ ] [ ] [ ] [ ] [ )
[ ] [ ] [ ] [ ] [ ) [ ] [ ] [ )

B OQutline of operation

The 32-bit data in the area specified by [S] is logically inverted (0< 1 inversion) and transferred
to the area specified by [D].

S 110 0/1 10 1|00 110 1 0 1
St1 10 0 0 0/{0 1 1 1|0 1 111 0 1 1
D (0011|001 0|11 0/1 010
D+1 {1 1 1 11 0 0 0|1 0O 0/l0 1 00

B Operation example

Operation of instruction format description program
When internal relay RO turns ON, the contents of data registers DT11 and DT12 are logically
inverted and transferred to data registers DT20 and DT21.
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10.5 F3 DMV/ (32-bit Data Inversion and Transfer)

DT10
DT11
DT12

DT10
DT11
DT12

25AC

FFFD

R0O:ON

25AC

FFFD

B Flag operations

DT20
[S] DT21
DT22

H o 111
H  34A
H FFFF

F3 execution

Invert and transfer
DT20

[S] DT21
DT22

H FFFF

H 2

H FFFF

(D]

(D]

Name Description

R9007

R9008 Turns ON when the area is exceeded in index modification.
(ER)

10-10
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10.6 F5 BTM (Bit Data Transfer)

10.6 F5 BTM (Bit Data Transfer)

Transfers 1-bit data in the specified 16-bit data to the specified bit.

B [Instruction format

RO
I F5 BTM DT20 HC04 DT10
S n D
B Operands
Items | Settings
S Area storing the hexadecimal data or constant data
Area specifying the transfer method
D Data destination storage area
B Devices that can be specified (indicated by e)
Constant Integer
Operand | \y |wy |wr (WL [sv |EV |DT [LD |1 |[SW|SD Index -
] R T KIHIM| f modifier Device
S [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ) [ ] [ ] [ ] [ )
[ ] [ ] [ ] [ ] [ ] [ ) [ ] [ ] [ ] [ ) [ ] [ ] [ ] [ )
D ° . ° ° ° ° ° ° °

B OQutline of operation

e Transfers the content of one bit ("1"or"0") at any position in the 16-bit data of the area
specified by [S] to any bit of the memory area specified by [D]. The bit position is specified by
the value of [n].

B Operation example

Operation of instruction format description program

e When internal relay RO turns ON, the content of bit 4 of data register DT20 is transferred to
bit 12 of DT10.

WUME-FPXHPGRG-02
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10.6 F5 BTM (Bit Data Transfer)

[Source]
Bits 15 12 8 7 0

DT20/1|1|0|0|1|1|0|1]0|0|0O|1|0|1]|0]1

[Source]
Bits 15 12 8 7 0

pt10{0{0(0{0|0O|1]|0|0O|1|1]0|1]0]|0|1]|0

RO:ON @ F5 execution

Bits 15 12 7 0
pT10/0/0/0(1]0|1|/0(0O|1|1({0}1]0|0| 1|0

B About transfer method specification [n]
e Specify [n] as an H constant in the following format:
n=H[TT]
A A A

(1) Bit position in destination [D]
(Range: 0to F)

(2) Transfer bit count
Specify 0.

(3) Bit position in source [S]
(Range: 0 to F)

Bit position specification of [S] and [D]

Bits
Positio |15 |14 [13 [12 |11 10 |9 8 7 6 5 4 3 2 1 0
n

Set

value |F |E (D [C B |A |9 |8 |7 |6 (5 |4 (3 |2 [1 |0
(H)

For example, specify A to specify bit 10. When transferring bit 4 of [S] to bit 12 of [D], n = HC04.
B Transferring multiple bits

e \When the number of transfer bits is specified in n, the specified bits from the position
specified by [S] are transferred to the position whose start is specified by [D].

e Up to 16 bits can be transferred. Specify the number of transfer bits as a hexadecimal
number. The range is 0 to F (1 bit to 16 bits).

Number of transfer bits Setting (n)
1 bit HoOo
2-bit Holo
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10.6 F5 BTM (Bit Data Transfer)

Number of transfer bits Setting (n)
3 bits Ho2o
4-bit Ho3o
5 bits Hodo
6 bits Hob5o
7 bits Ho6o
8 bits Ho7o
9 bits Ho8o
10 bits Ho9o
11 bits HoAo
12 bits HoBo
13 bits HoCo
14 bits HoDo
15 bits HoEo
16 bits HoFo

Example 1: When transferring two bits (n = Ho1o)
Transfer two bits from [S] bit 5 to [D] bit 10... n = HA15

Bits 15 12 11 8 7 4 3 0
S] |0|0|1|0|0|1{O1|1{1{0[{0|1|1]0]1

\Tl_ 2 bits from bit 5
Bits 15 12 11 8 7 4 3 0
[D] 1711|1101/ 1{0(1|]0[0|0|1[1]0|0[1

l F5 execution

Bits 15 12 11 8 7 4 3 0
[D] 111{1{0(1/0/0(1/0[0|0[1[{1]0[0]|1
L

L Transfer bits 5 to 6 of [S]
to bits 10 to 11 of [D]

e When 0 is specified for the number of transfer bits, the single specified bit is transferred.

e If the specified range is outside the area of [S], the contents of the part extending beyond the
area are set to 0 and transferred.
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10.6 F5 BTM (Bit Data Transfer)

Example 2: Transfer four bits from bit 14 of [S] to bit 2 of [D]... n = H23E

Bits 15 12 11 8 7 4 3 0
s o oy1{1f0f0j1(1y0|1j{0(0(0|1|1]0|1|0

—» 4 bits starting from bit 14

Bits 15 12 11 8 7 4 3 0
D] |o|o|1/ofloflojo|[1|1|0]1]1]1]|0]0]1

l F5 execution

Bits 15 12 11 8 7 4 3 0
D] 0(oj1/0{0({0|0|1|1][0O[O0|O|1[1]O0[1
[

Bits 14 to 15 of [S] are sent to bits 2 to 3 of [D]. _T
0 is stored in bits 4 to 5 of [D].

e If the specified range is outside the area of [D], the part extending beyond the area will not
be transferred. Data is not written to the next address.

Example 3: Transfer six bits from bit 6 of [S] to bit 12 of [D]... n = HC56

Bits 15 12 11 8 7 4 3 0

[S] |o|o|jojo|jO|1|Of[1|1{1{O[1|1]1]1]1
| |

|—> 6 bits from bit 6
Bits 15 12 11 8 7 4 3 0
[D] ojo|jo0jo0j1j0(O|1|1{1]1[1/0]0] 11

l F5 execution

Bits 15 12 11 8 7 4 3 0
[D] o|1(1{1,1{0{0|1{1}1]1}1]0]|0]|1
I

Among bits 6 to 11 of [S], bits 6 to 9 are sent to
— bits 12to 15 in [D]
(The content of bits 10 to 11 of [S] have no effect)
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10.6 F5 BTM (Bit Data Transfer)

B  Flag operations

Name Description

R9007

R9008 Turns ON when the area is exceeded in index modification.
(ER)
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10.7 F6 DGT (Digit Data Transfer)

10.7 F6 DGT (Digit Data Transfer)
Transfers the specified 16-bit data in 4-bit (digit) units.

B Instruction format

=== R === R === R

1 1 1 1
I F6 DGT : DT10 : : HO : : DT20 :
1 1 1 1

B Operands

Items | Settings

S Area storing the hexadecimal data or constant data

Area specifying the transfer method

D Area where data is transferred to

B  Devices that can be specified (indicated by o)

Constant
gpe’a"d WX |WY [WR [WL |SV |EV |DT |LD [I g"" ?D Tnlml s Imngzﬁ‘ier :::?:t:
S ° ° ° ° ° ° o ° ° ® R °
[ ] [ ] [ ] [ ] [ ] [ ) [ ] [ ] [ [ ) [ ] [ ] [} [ ]
D ° . ° ° ° ° L ° °

B OQutline of operation

The 16-bit data in the memory area specified by [S] is transferred to the memory area specified
by [D], according to the transfer method specified by [n].
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10.7 F6 DGT (Digit Data Transfer)

B Operation example

Operation of instruction format description program

DT10
0(0/0{0}j0(0|0|1{0{1/{0|0|1[{0[0|1

Among the DT10 data, only the
lower 4 bits are transferred

DT20
0{0j0|0O}|1{0|{0|O0O|1|/0[1/0|1/0|O0]1

~
In this example, the content of the
higher 12 bits of DT20 do not change.

B What is a digit?

e Digits are units of four bits used when handling data.

e With this instruction, 16-bit data is separated into four digits for convenience. Starting from
the lowest four bits, these digits are named digit 0, digit 1, digit 2, and digit 3.

< 16-bit data >
0|0(0|O0O|j0O|0O|O|1[{0|1|0|0|1]0]0(1
\ J . J L J U J
Y Y Y Y
3rd digit 2nd digit 1st digit Oth digit

B About transfer method specification [n]

e For designating
(1) which digit to transfer to at the transfer destination;
(2) how many digits to transfer; and
(3) which digit to transfer from at the transfer source
with digit transfer.

e Specify [n] as an H constant in the following format:
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10.7 F6 DGT (Digit Data Transfer)

=H[ [ ]
A A

(1) To which digit in the destination
0: Oth digit
1: 1st digit
2: 2nd digit
3: 3rd digit

(2) How many digits
0: 1 digit (4 bits)
1: 2 digit (8 bits)
2: 3 digit (12 bits)
3: 4 digit (16 bits)

(3) From which digit in the sender
0: Oth digit
1: 1st digit
2: 2nd digit
3: 3rd digit

If (1) or (2) is 0, such as"H000"in the program example on the previous page, use the short
form"HO".

B Examples of transfer methods

The following digit transfer patterns are possible based on the specification of [n]:
1. One digit is transferred to a parallel destination

Transferring from digit 1 to digit 1
3210

l Set n=H101.

D

2. One digit is transferred to a non-parallel destination

Transferring from digit 3 to digit 0
3 210

Set n=H3.
(H003)

3. Multiple digits are transferred to a parallel destination

D
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10.7 F6 DGT (Digit Data Transfer)

Transferring digits 2 and 3 to digits 2 and 3
3210

Set n=H212.

D

4. Multiple digits are transferred to a non-parallel destination
Transferring digits 0 and 1 to digits 2 and 3
3210

‘// Set n=H210.

5. Four digits are transferred

3210

M Set n=H130.

B Flag operations

D

D

Name Description

R9007

R9008 Turns ON when the area is exceeded in index modification.
(ER)
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10.8 F7 MV2 (Two 16-bit Data Transfer to Single Area)

10.8 F7 MV2 (Two 16-bit Data Transfer to Single Area)

Two 16-bit data are transferred from the specified area number.

B [nstruction format

=== R === R === R

1 1
I F7 Mv2 1 DT10 H 1 DT20 H 1 DT20 H
| 1 | [ | 1

_____

B Operands

Items | Settings

S1 Area storing the hexadecimal data or constant data

S2 Area storing the hexadecimal data or constant data

D Starting address of the data transfer destination (two words)

B  Devices that can be specified (indicated by o)

Constant
Operand | yx (wy wR |wL [sv [ev |oT b |1 |3W [3P T Index. :;:3?:;
S1 ° ° ° ° ° ° ° ° ° ° o oo °
S2 ° ° ° ° ° ° ° ° ° ° o (oo °
D ° . ° ° ° ° ° ° °

B OQutline of operation

The two 16-bit data (two words) specified by [S1] and [S2] are transferred to the memory area
(two words) specified by [D].

B Operation example

Operation of instruction format description program
When the execution condition RO turns ON, the contents of data register DT10 is transferred to
DT30, and the contents of DT20 is transferred to DT31.

16 bits 16 bits
[S2] [S1]
%r_/ %(_J
Content of DT20 Content of DT10
Y A\ 4
O] | | |

Y Y
To DT31 To DT30
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10.8 F7 MV2 (Two 16-bit Data Transfer to Single Area)

B Related instructions

Use the F190 MV3 instruction to transfer three types of 16-bit data.

B Flag operations

Name Description

R9007

R9008 Turns ON when the area is exceeded in index modification.
(ER)
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10.9 F8 DMV2 (32-bit 2 Data Transfer)

10.9 F8 DMV2 (32-bit 2 Data Transfer)

Two 32-bit data are transferred from the specified area number.

B [Instruction format

RO P il kY P Al kY P Al kY
I 1 1 1 1 1 1
I FeDMv2 | ! DT10 ! | ! DT20 ! | | DT30 !
| 1 | 1 | 1
ST 7 D
B Operands
Items | Settings
S1 Area storing 32-bit data, or constant data
S2 Area storing 32-bit data, or constant data
D Starting address of the data transfer destination area (four words)
B Devices that can be specified (indicated by e)
Constant Integer
Operand |y |wy |wr (WL [sv |EV |DT [LD |1 [SW|SD LD e
] R T KIHIM| f modifier Device
S1 ° ° ° ° ° ° ° ° ° ° o |o|e °
82 [ ] [ ] [ ] [ ] [ ] [ ) [ ] [ ] [ [ ) [ ] [ ] [} [ ]
D ° ° ° ° ° ° ° ° °

B OQutline of operation

The two 32-bit data (four words) specified in [S1] and [S2] are transferred to the memory
area (four words) specified in [D].

The specification of [S1] and [S2] specifies the lower 16-bit memory area.
The specification of [D] specifies the start of the 4 word memory area.

B Operation example

Operation of instruction format description program

Upper 16 bits  Lower 16 bits Upper 16 bits  Lower 16 bits
1S2] | | [s1] —DT10 and DT, and DT20
e R ; e RN ; and DT21 are combined, and
treated as 2 sets of 32 -bit data.
Corﬁent Cothent Corﬁent Cor\{tent realedas cselso B
of DT21 of DT20 of DT11 of DT10
v \4
[D] —-The 32-bit data is stored in
order of [S1], [S2] into DT30
N ~ VAN ~ J\. ~ AN ~ J to DT33.
To DT33 To DT32 To DT31 To DT30
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10.9 F8 DMV2 (32-bit 2 Data Transfer)

B  Flag operations

Name Description

R9007

R9008 Turns ON when the area is exceeded in index modification.
(ER)
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10.10 F10 BKMV (Data Block Transfer)

10.10 F10 BKMV (Data Block Transfer)

Transfers data at the block unit.

B Instruction format

RO P sl A P Amiiind A P sl A
I F10BKMV| } DTO ||} DT3

1

1

| 1
1 ] 1 1] 1 1

td

_____

_____

B Operands

Items | Settings

S1 Starting address of the source data
S2 Final address of the source data

D Data destination storage area

B  Devices that can be specified (indicated by o)

Operand sw |sp |Constant | qex Integer
= WX (WY (WR (WL SV |EV (DT |LD |I R T w1 w5 | modifier Device
S1 ° ° ° ° ° ° ° ° ° ° °
S2 . . . . ° ° . ° . . .
D ° ° ° ° ° ° ° °

B Outline of operation
This bulk transfers the data between the area specified by [S1] and the area specified by [S2] to
the area specified by [D] and later.

B Operation example

Operation of instruction format description program
When the internal relay RO turns ON, the data of data registers DTO to DT3 is transferred to the
data registers DT10 to DT13.
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10.10 F10 BKMV (Data Block Transfer)

[S1]DTO K 10 5 DTo KO
DT1 K 11 $  DT10 KO
DT2 K12 8 DT KO

[S2] DT3 K13 S pr12 KO
DT4 K 14 DT13 KO

RO:ON @ F10 execution

[S1]DTO K 10 DT9 KO
DT1 K 11 \ DT10 K 10
DT2 K12 \ DT11 K 11

[S2] DT3 K13 \ DT12 K12
DT4 K 14 DT13 K13

B Precautions for programming

e Specify the same type of memory area for [S1] and [S2].

[D]

e Specify the number of the lower address with [S1], and the number of the higher address

with [S2].

If [S1] > [S2] is specified and an instruction executed, an operation error will occur.

B Precautions if the same type of memory area is specified for S1, S2, and D

e If [S1] and [D] have the same type and same number of memory area specified, the
instruction is not executed.

e [f the block being transferred overlaps the destination, transfer results will be overwritten.
e [f [S1] < [D], data is transferred starting from the higher address.
In the following example, the data is stored in the order DT4 > DT3 > DT2 > DT1.

[S1] DTO
DT1
DT2

[S2] DT3
DT4

K10

K11

K12

K13

K14

[

DTO K10
DT1 K10
DT2 K11
DT3 K12
DT4 K13

[D]

A

WUME-FPXHPGRG-02
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10.10 F10 BKMV (Data Block Transfer)

e If [S1] > [D], data is transferred starting from the lower address.
In the following example, the data is stored in the order DTO > DT1 > DT2.

DTO
DT1
[S1] DT2
DT3
[S2] DT4

K10

K11

K12

K13

N

K14

B Flag operations

DTO
DT1
DT2
DT3
DT4

K12

[D]

K13

K14

K13

K14

Name Description

R9007

R9008 Turns ON when the area is exceeded in index modification.
(ER)
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10.11 F11 COPY (16-bit Data Block Copy)

10.11 F11 COPY (16-bit Data Block Copy)

Copies the specified data to all areas in the range specified by the block.

B |nstruction format
RO Vaninluining A Vaninlnining A Vaniniuining A
I 1 1 1 1 1 1
I F11 COPY |} DT1 }| 1 DT10 } | i DT14 |
| 1 | 1| )
S D1 D2
B Operands
Items | Settings
S Area storing the copy source data, or constant data
D1 Starting number of data copy destination area
D2 End number of data copy destination area
B Devices that can be specified (indicated by e)
Constant Integer
Operand | vy |wy |wRr [wL |sv |Ev |DT |D |1 [SW|SP jcexs =
] R T KIHIM| f modifier Device
S [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ) [ ] [ ] [ ] [ )
D1 ° ° ° ° ° ° ° °
D2 ° ° ° ° ° ° ° °
B OQutline of operation

16-bit data in the area specified by [S] is copied to all areas between [D1] and [D2].

Operation example

Operation of instruction format description program
The data from data register DT1 is copied to each data register from DT10 to DT14 when
internal relay RO turns ON.

WUME-FPXHPGRG-02
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10.11 F11 COPY (16-bit Data Block Copy)

DTO
[S] DT1
DT2
DT3
DT4

DTO
[S] DT1
DT2
DT3
DT4

K10 DT10 KO [D1]

K 11 DT11 KO

K12 DT12 KO

K13 DT13 KO

K 14 DT14 KO [D2]
RO:ON F11 execution

K10 r-» DT10 K 11 [D1]

K 11 i % DT K 11

K12 > DT12 K 11

K13 s> DT13 K 11

K 14 > DT14 K 11 [D2]

B Precautions for programming

e Specify the same type of memory area for both [D1] and [D2].

e The area of the lower address for the block being copied should be specified by [D1], and the
higher address should be specified by [D2]. If specified as [D1] > [D2], an operation error will
occur when the instruction is executed.

e \When the same number is specified for [D1] and [D2], the 16-bit data is transferred to that
number's area.

B Flag operations

Name Description

R9007 Turns ON when the area is exceeded in index modification.
R9008

(ER) Turns ON when the D1 address > D2 address
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10.12 F12 ICRD (F-ROM Read)

10.12 F12 ICRD (F-ROM Read)

Reads the specified data from the F-ROM area.

B [Instruction format

RO P Al P Al P sl
I 1 1 1 1 1 1
I F12ICRD |} Ko ']} K10 !|} DTO !
1 '1 1 '1  E— '1
S1 S2 D
B Operands
Items | Settings
S1 Starting block number (settable range: KO to K31) of the data read from the F-ROM area
S2 Number of reading blocks (settable range: K1 to K32)
D Starting number of the area storing the read data
B Devices that can be specified (indicated by e)
Operand sw |sp |Constant | qex Integer
s WX WY |WR |WL |SV [EV (DT |LD |I R IT W Tr ml ¢ | modifier Device
S1 °
S2 °
D °

B OQutline of operation

From

Transfers data starting with the block specified by 81 in the F-ROM for the blocks specified by

S2.
To

Transfers to the memory area starting with the address specified by D in the data register.

Transfer units
Data is transferred by the following units.
Data to be transferred per block: 2,048 words

B Settable range of the operand D

The settable range of the operand D varies depending on the model and system register No. 0

(setting of the program area size).

Systi ister No. 0
Model ys .em register o . Settable range
Setting of program area size
C14 16 (Fixed) DTO to DT10240
C30/C60 24 DTO to DT63488

WUME-FPXHPGRG-02
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10.12 F12 ICRD (F-ROM Read)

Model

System register No. 0

. . Settable range
Setting of program area size

32 DTO to DT30720
40 DTO to DT10240

B Example of operation

Operation of instruction format description program

When the execution condition RO is ON, 10 blocks of data starting from block 0 is transferred
from the F-ROM to data registers DTO to DT20479.

Block

10 blocks

Data register

F-ROM area Addrezs DT
2048 words > 2048
2048 words > 4096
2048 words >
6144
§ : i § !
18432
2048 words >
20480

B Precautions for programming

e Since the initial data of the F-ROM is indeterminate, be careful when reading data from the
F-ROM when no data is written yet.

B  Flag operations

Name Description
Turns ON when the address specified by [S1] is not in the F-ROM area.

Eggg; Turns ON when the value specified by [S2] exceeds the range of the F-ROM area.

(ER) Turns ON when the area is exceeded at the time when the blocks specified by [D] onwards
are transferred.
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10.13 P13 ICWT (F-ROM Write)

10.13 P13 ICWT (F-ROM Write)

Transfer specified data to the F-ROM area.

B [nstruction format

RO Sl Sl Sl
| 1 1 1 1 1 1
| P13ICWT| ! DTO '[! K1 !|! ko !
| 'I | 'I | 'I
S1 S2 D
B Operands
Items | Settings
S1 Starting number of the area storing written data
S2 Number of writing blocks (settable range: K1)
D Starting number of the write destination (settable range: KO to K31) of the F-ROM area
B Devices that can be specified (indicated by e)
sw |sp |Constant | qex Integer

Operand | WX (WY (WR |WL |SV |EV (DT (LD |I

R T KIHIM modifier Device

-

S1 °
S2 °
D °

B Outline of operation

From
Transfers data starting with the address specified by $1 in the data register for the blocks
specified by S2.
To
Transfers to the memory area starting with the block specified by D in the F- ROM.
Transfer units
Data is transferred by the following units.
Data to be transferred per block: 2048 words

B Settable range of the operand S1

The settable range of the operand S1 varies depending on the model and system register No. 0
(setting of the program area size).

i No.
Model Syst.em register No. 0 . Settable range
Setting of program area size
C14 16 (Fixed) DTO to DT10240
C30/C60 24 DTO to DT63488
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10.13 P13 ICWT (F-ROM Write)

Model System register No. 0

Setting of program area size

Settable range

32

DTO to DT30720

40

DTO to DT10240

B Example of operation

Operation of instruction format description program
When the execution condition RO is ON, data of one block (2,048 words) is transferred to block

0 in the F-ROM area.
Data register

DT Block
1 block [ 0| 2048 words ——»
2048
4096
S |
B Precautions for programming

0
1
2

31

F-ROM area

e The number of blocks that can be written is only one.
e The instruction operation time is approx. 100 ms max. When writing multiple blocks, divide

them into multiple scans.

e Data can be written to F-ROM up to 10000 times.

e This instruction is differential execution type (P13) to prevent a large number of write
operations to F-ROM due to program mistakes

e When creating a program, be careful that write operations to F-ROM are not repeatedly

performed.
e Do not use it in interrupt programs.

B Flag operations

Name Description
Turns ON when the area is exceeded at the time when the blocks specified by [S1]
R9007 onwards are transferred.
(REQ;:)OS Turns ON when the number of blocks specified by [S2] is other than one.
Turns ON when the address specified by [D] is not in the F-ROM area.
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10.14 F15 XCH (16-bit Data Exchange)

10.14 F15 XCH (16-bit Data Exchange)

Exchanges 16-bit data of two areas.

B [Instruction format

RO P Al EY P Al
I 1 1 1 1
| F15XCH |} DT10 | |} DT22 H
1 1 1 1
D1 D2
B Operands
Items | Settings
D1 Area that stores the 16-bit data to exchange with D2
D2 Area that stores the 16-bit data to exchange with D1
B Devices that can be specified (indicated by e)
Constant Int
Operand | vy | \wy |WR WL |sv |EV |DT |LD e e IiECre nieger
S R T KIHIM modifier Device
D1 ° ° ° ° ° ° ° °
D2 ° ° ° ° ° ° ° °

B OQutline of operation

Exchanges the data in the area specified by [D1] with that in the area specified by [D2].

B Operation example

Operation of instruction format description program

The contents of data register DT10 and data register DT22 are exchanged when internal relay
RO turns ON.

WUME-FPXHPGRG-02
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10.14 F15 XCH (16-bit Data Exchange)

[D1] DT10
DT11
DT12
DT13
DT14

[D1] DT10
DT11
DT12
DT13
DT14

K10

K11

K12

™\

K13

K14

K22

K11

K12

K13

K14

B Flag operations

DT20
DT21
DT22
DT23
DT24

DT20
DT21
DT22
DT23
DT24

K20

K21

K22

K23

K24

R0O:ON F15 execution

K20

K21

K10

K23

K24

[D2]

[D2]

Name

Description

R9007
R9008
(ER)

Turns ON when the area is exceeded in index modification.
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10.15 F16 DXCH (32-bit Data Exchange)

10.15 F16 DXCH (32-bit Data Exchange)

Exchanges the 32-bit data of two areas.

B [nstruction format

RO P sl A P Amiind A

1 1
I F16 DXCH : DT10 : : DT22 :
1 1 1 1

B Operands

Items | Settings

D1 Area storing the 32-bit data to be exchanged with D2

D2 Area storing the 32-bit data to be exchanged with D1

B Devices that can be specified (indicated by e)

Constant Int
Operand | \yy |wy |WR |wL |sv |Ev |pT [LD [1 [SW|SD licex) Ll
S R T KIHIM| f modifier Device
D1 ° ° ° ° ° ° ° ° °
D2 ° ° ° ° ° ° ° ° °

B OQutline of operation

The first two words of the content (32-bit) at the start of the area specified by [D1] are
exchanged with the first two words of the content (32-bit) at the start of the area specified by
[D2].

B Operation example

Operation of instruction format description program

When internal relay RO turns ON, the data in data registers DT10 and DT11 is exchanged with
the data in data registers DT22 and DT23.

WUME-FPXHPGRG-02 10-35



10.15 F16 DXCH (32-bit Data Exchange)

[D1] DT10
DT11
DT12
DT13

[D1] DT10
DT11
DT12
DT13

H 0

H FFFD

N

H 25AC

H F23

DT20
DT21
DT22
DT23

H 1234

H 5678

H 9ABC

H DEF1

R0O:ON F16 execution

H 9ABC

H DEF1

H 25AC

H F23

B Flag operations

DT20
DT21
DT22
DT23

H 1234

H 5678

H 0

H FFFD

[D2]

[D2]

Name

Description

R9007
R9008
(ER)

Turns ON when the area is exceeded in index modification.
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10.16 F17 SWAP (Higher/Lower Byte Exchange)

10.16 F17 SWAP (Higher/Lower Byte Exchange)

Exchanges higher (8-bit) and lower (8-bit) order bytes in 16-bit data.

B [Instruction format

RO L

1 1
I F17 SWAP| | DTO |
1 )

D
B Operands
Items | Settings
D Area storing 16-bit data for higher 8-bit and lower 8-bit exchange
B Devices that can be specified (indicated by e)
SwW | sp | Constant || qax Integer

Operand | \vy |\wy [WR |wL [sv |EV |DT |LD [I X _
s R |T K|H|m| § | modifier Device

D ° ° ° ° ° ° ° ° °

B Outline of operation

Exchanges the higher and lower order bytes of the 16-bit data stored in the area specified by
(DI.
B Operation example

Operation of instruction format description program

The higher and lower bytes stored in data register DTO are exchanged when internal relay RO
turns ON.

15
BIN |OOOOO1TO0TGO0O1T1O0100 1
HEX \ 0 4 I D 2 )
Y Y
Higher byte Lower byte
. RO:ON @ Fr
; execution :
15 P T . 0
BIN |11 1 01/0010[0O0O0O001O00
HEX D 2 0 4
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10.16 F17 SWAP (Higher/Lower Byte Exchange)

B  Flag operations

Name Description

R9007

R9008 Turns ON when the area is exceeded in index modification.
(ER)
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10.17 F18 BXCH (Block Exchange)

10.17 F18 BXCH (Block Exchange)

Exchanges data in blocks.

B [Instruction format

RO
1 1 1 1 ! 1
|—( DF } F18BXCH| ! DT10 ! [ ! DT13 ! | ! DT31 !

B Operands

Items | Settings

D1 Starting address for exchange block 1

D2 Ending address for exchange block 1

D3 Starting address for exchange block 2

B  Devices that can be specified (indicated by o)

Operand sw |sp |Constant | qex Integer
= WX (WY (WR (WL SV |EV (DT |LD |I R T W1 w5 | modifier Device
D1 ° ° ° ° ° ° ° ° °
D2 ° ° ° ° ° ° ° ° °
D3 ° . ° ° ° ° ° ° °

B OQutline of operation

Exchanges the data from the area specified in [D1] to the area specified in [D2] with the data in
the area starting at [D3].

B Precautions for programming

e Specify the same type of memory address for [D1] and [D2].

e Specify the number of the lower address with [D1], and the number of the higher address
with [D2].
If specified as [D1] > [D2], an operation error will occur when the instruction is executed.

e [f the blocks to be exchanged overlap, they cannot be exchanged correctly. However, an
error will not occur.

B Operation example

Operation of instruction format description program

When the execution condition RO is ON, data is exchanged between data registers DT10 to
DT13 and DT31 to DT34.
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10.17 F18 BXCH (Block Exchange)

DT10
DT11
DT12
DT13
DT14

DT10
DT11
DT12
DT13
DT14

K 10 [D1]  DT30
K 11 DT31
K12 DT32
K13 [D2] DT33
K 14 DT34
DT35
RO:ON
K2 [D1]. DT30
AW
K3 \DTB‘I
K 4 \DTBZ
K5 [D2]. *DT33
AW
K 14 DT34
DT35

B Flag operations

K1

K2

K3

K4

K5

K6

F18 execution

K1

K10

K11

K12

K13

K6

(D3]

(D3]

Name Description
R9007 Turns ON when the area is exceeded in index modification.
R9008 Turns ON when [D1] > [D2]
(ER) Turns ON when area is exceeded when exchanging blocks specified in [D3] or higher
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10.18 F190 MV3 (Three 16-bit Data Transfer to Single Area)

10.18 F190 MV3 (Three 16-bit Data Transfer to Single Area)

Three 16-bit data items are batch-transferred from the specified area number.

B Instruction format

RO L mmmmml emmmmm e

1 \l 1 \l 1 \l 1 ‘I
I F190MV3 |} DT10 | | 1 DT20 | | | DT30 | | | DT40 }
| ] | 1 1 1 1 )

S1 S2 S3 D
B Operands
Items | Settings
S1 Area storing the hexadecimal data or constant data
S2 Area storing the hexadecimal data or constant data
S3 Area storing the hexadecimal data or constant data
D Starting address of the data transfer destination area (three words)

B Devices that can be specified (indicated by e)

Operand | \yy |wy (wr [wL |sv |ev |pT [p |1 |SW|SP [SO7S™ |index - |integer
s R [T K|H|m| § | modifier Device
S1 ° ° ° ° ° ° ° ° ° o|e °
S2 ° ° ° ° ° ° ° ° ° o|e °
S3 ° ° . ° ° . ° ° . oo °
D ° . ° ° ° ° ° ° °

B OQutline of operation

The three types of 16-bit data in the memory areas specified by [S1], [S2], and [S3] are batch-
transferred to the memory area (three words) specified by [D].

B Operation example

Operation of instruction format description program

When internal relay RO turns ON, the content of data register DT10 is transferred to DT40, the
content of DT20 is transferred to DT41, and the content of DT30 is transferred to DT42, in a
batch.
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10.18 F190 MV3 (Three 16-bit Data Transfer to Single Area)

[S3] 16 bits [S2] 16 bits [S1] 16 bits
AN J . J . J
Y Y
Content of DT30 Content of DT20 Content of DT10

L ]

(D]

AN X N J

hd hd hd
To DT42 To DT41 To DT40

B Related instructions

Use the F87 MV2 instruction when batch-transferring two types of 16-bit data.

B Flag operations

Name Description
R9007
R9008 Turns ON when the area is exceeded in index modification.
(ER)
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10.19 F191 DMV3 (32-Bit 3-Data Batch Transfer)

10.19 F191 DMV3 (32-Bit 3-Data Batch Transfer)

Three 32-bit data items are batch-transferred from the specified area number.

B |nstruction format
RO Vaninlnining A Vaninluining A Vanininining A Vaniniuining A
I 1 1 1 1 1 1 1 1
I F191DMV3| ; DT10 } | 1 DT20 | | | DT30 ! | ; DT40 |
| 1 | 1 | 1 1 )
S1 S2 S3 D
B Operands
Items | Settings
S1 Area storing 32-bit data, or constant data
S2 Area storing 32-bit data, or constant data
S3 Area storing 32-bit data, or constant data
D Starting address of the data transfer destination area (six words)
B Devices that can be specified (indicated by e)
Constant Integer
Operand | \yy |wy |WR |wL |sv |Ev |pT [LD |1 |[SW|SD Ldexy 5
S R T KIH|IM| f modifier Device
S1 ° ° ° ° ° ° ° ° ° K °
S2 ° ° ° ° ° ° ° ° ° oo °
S3 ° ° ° ° ° ° ° ° ° oo °
D ° ° ° ° ° ° ° ° °

B OQutline of operation

The three types of 32-bit data in the memory areas specified by [S1], [S2], and [S3] are batch-
transferred to the memory area (six words) specified by [D].

B Operation example

Operation of instruction format description program

When internal relay RO turns ON, the combined 32-bit content of data registers DT10 and
DT11, data registers DT20 and DT21, and data registers DT30 and DT31 is batch-transferred to
the 6-word area starting from data register DT40.

WUME-FPXHPGRG-02

10-43



10.19 F191 DMV3 (32-Bit 3-Data Batch Transfer)

Upper 16 bits ~ Lower 16 bits Upper 16 bits ~ Lower 16 bits Upper 16 bits ~ Lower 16 bits
[S3] [S2] [S1]

AN J\. J AN J\. J AN J\ J

Y hd Y hd hd hd
Content of DT31 Content of DT30 Content of DT21 Content of DT20 Content of DT11  Content of DT10

A v
D] | |
2N N AN N AN ]
g g g g g g
To DT45 To DT44 To DT43 To DT42 To DT41 To DT40

B Related instructions

Use the F8 DMV2 instruction when batch-transferring two types of 32-bit data.

B Flag operations

Name Description

R9007

R9008 Turns ON when the area is exceeded in index modification.
(ER)
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11 Binary Arithmetic

Instructions

11.1 F20 + (16-bit Data Addition [D+S=D]).......ccccceeiriireiriiiaeiiiee s 11-2

11.2 F21 D+ (32-bit Data Addition [D+S=D]) .....ccccceeriiireeiiiieeeiiiee e 11-4

11.3 F22 + (16-bit Data Addition [S1+S2=D]) ......ccccovviiiiiiiiiieiccee 11-6

11.4 F23 D+ (32-bit Data Addition [S1+S2=D]).......cccceeieiiiriiiriiieenieene 11-8

11.5 F25 - (16-bit Data Subtraction [D-S=D]).......cccccerruereiriiiriiiieenieeens 11-10
11.6 F26 D-(32-bit Data Subtraction [D-S=D]) .......cccccourrriiriiiiiiiiiciiinnn 11-13
11.7 F27 - (16-bit Data Subtraction [S1-S2=D]).......cccccceiiiieiriieeiiieeens 11-15
11.8 F28 D- (32-bit Data Subtraction [S1-S2=D]) .......cccceceveererriireeriineenns 11-18
11.9 F30 * (16-bit Data Multiplication [S1*S2=D+1, D]) .....cececvreereerriinnn. 11-20
11.10 F31 D* (32-bit Data Multiplication [S1*S2=D+3, D+2, D+1, D] ....... 11-22
11.11 F32 % (16-bit Data Subtraction [S1/S2=D]) ......ccccceveererriireiriinnenns 11-24
11.12 F33 D% (32-bit Data Subtraction [S1/S2=D+1, D])....cccceccvevrierrrnns 11-26
11.13 F34 *W (16-bit Data Multiplication [S1*S2=D]) .......cccccceviiverrinrenns 11-28
11.14 F35 +1 (16-bit Data Increment) ..........cccceviiiiiiiiie e 11-30
11.15 F36 D+1 (32-bit Data Increment) .........c.c.cooviiiiiiiiiie e 11-32
11.16 F37 -1 (16-bit Data Decrement) ..........ccceeiiieiiiiiie e 11-34
11.17 F38 D-1 (32-bit Data Decrement)..........ccoocueeeiiiiieiiiie e 11-36
11.18 F39 D*D (32-bit Data Multiplication [S1*S2=D+1, D]).....ccccececurrrnee 11-38
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11.1 F20 + (16-bit Data Addition [D+S=D])

11.1 F20 + (16-bit Data Addition [D+S=D])
16-bit data is added.

B Instruction format

RO Faniuluiuinl A yaninluluinl A
I 1 1 1 1
I F20 + y DT1 || 1 DT10 |
| 1 | ]
S D
B Operands
Items | Settings
S Area storing the 16-bit data to be added, or constant data
D Area storing the data (16-bit) to be added
B Devices that can be specified (indicated by e)
Constant Int
Operand | \vy |wy |WR |wL |sv |Ev |pT [LD [1 [SW|SD el iz
S R T KIHIM| f modifier Device
S [ ] [ ] [ ] [ ] [ ] [ ) [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ )
[ ] [ ) [ ] [ ] [ ] [ ] [ ] [ ] [ )

® OQutline of operation

e The 16-bit data specified in [S] is added to the 16-bit data representing the decimal specified
in [D].
(D) +(S) — (D)

B Operation example

Operation of instruction format description program

When internal relay RO turns ON, the content of data register DT10 is added to the content of
data register DT1. When the decimal number 4 is in DT1, and 8 is in DT10, it will be as follows.
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11.1 F20 + (16-bit Data Addition [D+S=D])

DT10
D K8
ojojojo0f0f0|l0j0O|j0O|O|jO|O|1|0|0]|O0
+ (addition) +
DT1
S K4

ojojojo0j0|0|0|O|O|O|O|O]JO|1]O0]O

| =

DT10

D: K12
0000000000001100T

When converted to decimal

Precautions for programming

With arithmetic operation instructions, in the event that the operation result falls beyond the
range of values that can be handled, either an overflow or underflow occurs.

Under normal circumstances, do not allow an overflow or underflow to occur.

If an overflow or underflow occurs, use the 32-bit operation instruction.

Use the F89 EXT sign extension instruction to convert the 16-bit data into 32-bit data.
If an overflow or underflow occurs, the CY flag (special internal relay R9009) turns ON.

B Flag operations

Name Description

R9007

R9008 Turns ON when the area is exceeded in index modification.
(ER)

R900B ) )

=) Turns ON when the calculation result is"0"

R9009 )

() Turns ON when operation result overflows/underflows
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11.2 F21 D+ (32-bit Data Addition [D+S=D])

11.2 F21 D+ (32-bit Data Addition [D+S=D])

32-bit data is added.

B Instruction format

RO yaniuluininl A Lo A

I 1 1 1 1

I F21D+ || DTO ;|1 DT10 ;

| 1 | ]

S D
B Operands
Items | Settings
S Area storing the 32-bit data to be added, or constant data

D Area storing the data (32-bit) to be added

B Devices that can be specified (indicated by e)

Constant Int
Operand |\ |\wy [wWr |wL [sv |ev |poT |D |1 |SW|SD liztze nieger
S R T KIHIM| f modifier Device
S [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ J [ ] [ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]

® OQutline of operation

e The 32-bit data specified in [S] is added to the 32-bit data representing the decimal specified
in [D].
(D+1, D) + (S+1, S) — (D+1, D)

B Operation example

Operation of instruction format description program

When the internal relay RO is ON, the content (32-bit) of data registers DT10 to DT11 is added
to the content (32-bit) of data registers DTO to DT1.
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11.2 F21 D+ (32-bit Data Addition [D+S=D])

Upper 16 bits Lower 16 bits

AN AN J
Y Y

Content of DT11  Content of DT10

The data in the specified memory area and in the following
+ memory area are combined and treated as 32-bit data.
(addition)

AN J
Y Y

Content of DT1 Content of DTO

(Store result)

The lower 16 bits of the addition result are stored in DT10 and the
higher 16 bits are stored in DT11.

AN J
Y Y

Store to DT11 Store to DT10

B Precautions for programming

e With arithmetic operation instructions, in the event that the operation result falls beyond the
range of values that can be handled, either an overflow or underflow occurs.
e Ensure that overflows and underflows do not occur in normal circumstances.

e If an overflow or underflow occurs, the CY flag (special internal relay R9009) turns ON.

B Flag operations

Name Description

R9007

R9008 Turns ON when the area is exceeded in index modification.
(ER)

R900B . .

=) Turns ON when the calculation result is"0"

R9009

@) Turns ON when operation result overflows/underflows
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11.3 F22 + (16-bit Data Addition [S1+S2=D])

11.3 F22 + (16-bit Data Addition [S1+S2=D])
This is an instruction that adds 16-bit data.

B [Instruction format

it R === R === R

1 1
I F22 + 1 DT10 H 1 DT20 H 1 DT30 H
| 1 | [ | 1

B Operands

Items | Settings

S1 Area storing the 16-bit data to be added, or constant data
S2 Area storing the 16-bit data to be added, or constant data
D Area storing the addition results

B  Devices that can be specified (indicated by o)

Constant
Operand | yx (wy wR |wL [sv [ev |oT b |1 |3W [3P T Index. :::?:;
S1 ° ° ° ° ° ° ° ° ° ° o oo °
S2 ° ° ° ° ° ° ° ° ° ° o (oo °
D ° . ° ° ° ° ° ° °

B OQutline of operation

e The 16-bit data expressing a decimal number specified by [S1] and [S2] is added, and the
result is stored in [D].

(81) +(S2) — (D)
B Operation example

Operation of instruction format description program

When internal relay RO turns ON, the contents of data register DT10 and data register DT20 are
added together, and the result is stored in data register DT30. If DT10 contains decimal 8 and
DT20 contains decimal 4, the result is as follows.
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11.3 F22 + (16-bit Data Addition [S1+S2=D])

DT10
S1: K8
0,0|0|0|0|0O|0O|0O]J0O|O|0O]j0O]J1]0]0]O0
+ (addition) +
DT20
S2: K4

ojojojo,o0,0/0{0j0|0Oj0O|0O|O|1/0|0

| =

DT30

D: K12
0000000000001100T

When converted to decimal

Precautions for programming

With arithmetic operation instructions, in the event that the operation result falls beyond the
range of values that can be handled, either an overflow or underflow occurs.

Under normal circumstances, do not allow an overflow or underflow to occur.

If an overflow or underflow occurs, use the 32-bit operation instruction.

Use the F89 EXT sign extension instruction to convert the 16-bit data into 32-bit data.
If an overflow or underflow occurs, the CY flag (special internal relay R9009) turns ON.

B Flag operations

Name Description

R9007

R9008 Turns ON when the area is exceeded in index modification.
(ER)

R900B ) )

=) Turns ON when the calculation result is"0"

R9009 )

() Turns ON when operation result overflows/underflows
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11.4 F23 D+ (32-bit Data Addition [S1+S2=D])

11.4 F23 D+ (32-bit Data Addition [S1+S2=D])
This is an instruction that adds 32-bit data.

B [Instruction format

RO P Anininining A P anininining A P Anininining A
1 1 1 1 1 1
I F23 D+ yDT10 || 1 DT20 }| | DT30 |
| 1 | 1 | L

S1 S2 D
B Operands
Items | Settings
S1 Area storing the 32-bit data to be added, or constant data
S2 Area storing the 32-bit data to be added, or constant data
D Area storing the addition results
B Devices that can be specified (indicated by e)
Operand sw |sp |Constant | qex Integer
s WX (WY |WR |WL |SV [EV (DT |LD |I R IT W Tr ml ¢ | modifier Device
S1 ° ° ° ° ° ° ° ° ° ° o |o|e °
82 [ ] [ ] [ ] [ ] [ ] [ ) [ ] [ ] [ [ ) [ ] [ ] [} [ ]
D ° . ° ° ° ° ° ° °

B OQutline of operation

e The 32-bit data expressing a decimal number specified by [S1] and [S2] is added, and the
result is stored in [D].
(S1+1, S1) + (S2+1, S2) — (D+1, D)

e The memory area is specified by the memory area number of the lower 16-bit portion.

B Operation example

Operation of instruction format description program

When internal relay RO turns ON, the contents of data registers DT10 and DT11 are added to
the contents of data registers DT20 and DT21, and the result is stored in data registers DT30
and DT31.
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11.4 F23 D+ (32-bit Data Addition [S1+S2=D])

Upper 16 bits Lower 16 bits

AN AN J
Y Y

Content of DT11  Content of DT10

The data in the specified memory area and in the following memory

+ area are combined and treated as 32-bit data.

(addition)

AN AN J
Y

g
Content of DT21  Content of DT20

(Store result)

The lower 16 bits of the addition result are stored in DT30 and the
higher 16 bits are stored in D31.

AN J
Y Y

Store to DT31 Store to DT30

B Precautions for programming

e \With arithmetic operation instructions, in the event that the operation result falls beyond the
range of values that can be handled, either an overflow or underflow occurs.
e Ensure that overflows and underflows do not occur in normal circumstances.

e If an overflow or underflow occurs, the CY flag (special internal relay R9009) turns ON.

B Flag operations

Name Description

R9007

R9008 Turns ON when the area is exceeded in index modification.
(ER)

R900B . .

=) Turns ON when the calculation result is"0"

R9009

@) Turns ON when operation result overflows/underflows
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11.5 F25 - (16-bit Data Subtraction [D-S=D])

11.5 F25 - (16-bit Data Subtraction [D-S=D])
16-bit data is subtracted.

B [Instruction format

RO P A A P A A

] 1| 1
I F25 - | DT10 ! || DT20 !
1 1 1 1

B Operands

Items | Settings

S Area storing the subtrahend (16-bit data), or constant data

D Area storing the subtrahend from (16-bit data)

B Devices that can be specified (indicated by e)

Constant Int
Operand |\ |\wy [wWr |wL [sv |ev |poT |D |1 |SW|SD liztze nieger
S R T KIHIM| f modifier Device
S [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ J [ ] [ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]

® OQutline of operation

e The 16-bit data specified by [S] is subtracted from the 16-bit decimal data specified by [D].
(D)-(S)-> (D)

B Operation example

Operation of instruction format description program

Subtracts the contents of data register DT10 from the contents of data register DT20 when
internal relay RO turns ON.

Specific Example 1) When the decimal number 16 is in DT20 and the decimal number 4 is in
DT10
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11.5 F25 - (16-bit Data Subtraction [D-S=D])

DT20

0

0

0

0

- (subtraction)

DT10

0

0

l

DT20

0|0(0f(0|0

0

0

0

0

0

0

0

When converted to decimal

K16

K4

K12

!

Specific Example 2) When the decimal number 3 is in DT20 and the decimal number 5 is in

DT10
DT20
D:
0|0|0|0O|0O|0O|0O|0O|0O|0O]|O]O
- (subtraction)
DT10
S:
0|0|0|0|0O|0O|0O|0O|0O|0O]O0O]O
DT20
D:
1111111111111 1]1

When converted to decimal

B Precautions for programming

K3

K5

K-2

e With arithmetic operation instructions, in the event that the operation result falls beyond the
range of values that can be handled, either an overflow or underflow occurs.

Under normal circumstances, do not allow an overflow or underflow to occur.

If an overflow or underflow occurs, use the 32-bit operation instruction.

Use the F89 EXT sign extension instruction to convert the 16-bit data into 32-bit data.
If an overflow or underflow occurs, the CY flag (special internal relay R9009) turns ON.
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11.5 F25 - (16-bit Data Subtraction [D-S=D])

B  Flag operations

Name Description
R9007
R9008 Turns ON when the area is exceeded in index modification.
(ER)
R900B . )
=) Turns ON when the calculation result is"0"
R9009
) Turns ON when operation result overflows/underflows
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11.6 F26 D-(32-bit Data Subtraction [D-S=D])

11.6 F26 D-(32-bit Data Subtraction [D-S=D])

Subtracts 32-bit data.

B Instruction format

RO RS RS
I 1 1 1 1
I F26D- | | DT10 ! | | DT20 !
1 1 1 1
______ -
B Operands
Items | Settings
S Area that stores subtrahends (32-bit data), or constant data
D Area storing the number to be subtracted (32-bit data)
B Devices that can be specified (indicated by e)
Constant Int
Operand | vy |wy |[WR [wL |sv |EV |DT |LD S e Index Ll
S R T KIHIM| f modifier Device

B OQutline of operation

e The 32-bit data specified by [S] is subtracted from the 32-bit data expressing a decimal

number specified by [D].

(D+1, D) — (S+1, S) — (D+1, D)

B Operation example

Operation of instruction format description pr