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1 Bit Logic Instructions
1.1 Overview of Bit Logic Instructions..........cccoeveieinn.
1.2 XOR Bit Exclusive OR ...,
1.3 -—-| |--- Normally Open Contact (Address)..............
1.4 ---| /'|--- Normally Closed Contact (Address) ...........
1.5 --|NOT]|-- Invert Power Flow..........cccooiiiiin
1.6 () Output Coil ...,
1.7 -—(#)—-- Midline Qutput.......ccocv i,
1.8 ~—(R) Reset Coil...cccovveiiiiii e,
1.9 —(S) SetColl.iiiiiiie
1.10 RS Reset-Set Flip FIOP...ooo i,
1.11 SR Set-Reset Flip Flop......ccoo i,
1.12 ---( N )--- Negative RLO Edge Detection.................
1.13 -—--( P )--- Positive RLO Edge Detection...................
1.14 -—-(SAVE) Save RLO into BR Memory ....................
1.15 NEG Address Negative Edge Detection..................
1.16 POS Address Positive Edge Detection ...................
1.17 Immediate Read..........ccco oo,
1.18 Immediate Write..........ccco i,

12/2/2019 7
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2 Comparison Instructions
2.1 Overview of Comparison Instructions ................cceeoee.
2.2 CMP ? 1 Compare Integer........ccooeeneiiiiiiiiiiieeeen,
2.3 CMP ? D Compare Double Integer.......ccoeeieieiannn. .
2.4 CMP ?R Compare Real..........ccooeeiiiiiiiiee
3 Conversion Instructions
3.1 Overview of Conversion Instructions................cococ.ouen..
3.2 BCD | BCDtoInteger...cooiviiii e
3.3 | BCD Integerto BCD ...
3.4 |_DINT Integer to Double Integer.........cccoooiin
3.5 BCD_DI BCD to Double Integer........cccoeeeiiiie i
3.6 DI_BCD Double Integerto BCD...........cooooiiii
3.7 DI_REAL Double Integer to Floating-Point...................
3.8 INV_| Ones Complement Integer.........ccooviveienen
3.9 INV_DI Ones Complement Double Integer ..................
3.10 NEG_| Twos Complement Integer.......ccooovvvviieineennnn.
3.1 NEG_DI Twos Complement Double Integer.................
3.12 NEG_R Negate Floating-Point Number .......................
3.13 ROUND Round to Double Integer..........c.cooooiiiiinn
3.14 TRUNC Truncate Double Integer Part .........................
3.15 CEIL Ceiling....cooiiiie e
3.16 FLOOR FIlOOF cooniii e

12/2]2U1Y 8
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4 Counter Instructions
4.1 Overview of Counter Instructions........ccoocoveviiiinnnnns,
4.2 S_CUD Up-Down Counter..........ccoeeiiiiiiiiiice,
4.3 S CU Up Counter ..o,
4.4 S CD Down Counter ... oo
4.5 —-( SC) SetCounterValue........ccoviniie
4.6 —-( CU ) Up Counter Coil.......cooveiiiiieieeeee,
4.7 —-( CD ) Down Counter Coil .......ccocviieviiiiiiiiicieee,
5 Data Block Instructions
5.1 ---(OPN) Open DataBlock: DBor DI ..........................
6 Logic Control Instructions
6.1 Overview of Logic Control Instructions.........................
6.2 ~--(JMP)--- Unconditional Jump .................oil
6.3 —-(JMP)--- Conditional Jump ......ccoiviiii e,
6.4 —-( JMPN ) Jump-If-Not.........
6.5 LABEL Label.... e,

12/2/2019 9
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Integer Math Instructions

7.1 Overview of Integer Math Instructions.............ccoiiii i
7.2 Evaluating the Bits of the Status Word with Integer Math Instructions..........
7.3 ADD _| Add INtBOEE ..o e e e
7.4 SUB _| SUBIraCt INTEOEE woeee e e,
7.5 MUL_T MURIPIY INTEUET aee e e e,
7.6 DIV | Divide INTEOET ... e,
7.7 ADD_DI Add Double Integer ...
7.8 SUB_DI Subtract Double Integer.........coooi
7.9 MUL_DI Multiply Double Integer.........oeee e,
7.10 DIV_DI Divide Double INteger ...,
7.1 MOD_DI Return Fraction Double Integer.......cooviii e,

12/2/2019 10
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Floating Point Math

8.1 Overview of Floating-Point Math Instructions............c..ocooiiiiiii
8.2 Evaluating the Bits of the Status Word with Floating-Point Math Instructions
8.3 Basic INStrUCHONS ...
8.3.1 ADD_R Add Real ... .o
8.3.2 SUB R Subtract Real ... e e e
8.3.3 MUL_R Multiply Real ... e
8.3.4 DIV R Divide REal .. ... e
8.3.5 ABS Establish the Absolute Value of a Floating-Point Number ..................
8.4 Extended INStructions....... ..o
8.4.1 SQR Establish the Square..........ccooooiii i,
8.4.2 SQRT Establish the Square Root ...
8.4.3 LN Establish the Natural Logarithm ...,
8.4.4 EXP Establish the Exponential Value ...,
6.4.5 SIN Establish the Sine Value. ...,
6.4.6 COS Establish the Cosine Value..........cco i
8.4.7 TAN Establish the Tangent Value. ...,
8.4.8 ASIN Establishthe Arc SineValue........cooooi e,
8.4.9 ACOS Establish the Arc Cosine Value..........coooiiiiii e
8.4.10 ATAN Establish the Arc TangentValue ...

12/2/201Y 11
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9 Move Instructions
9.1 MOVE ASSIgN @ ValUB ...cvii et e

10  Program Control Instructions
10.1 Overview of Program Control Instructions............cccooooiiii s,
10.2 -—--(Call) Call FC SFC from Coil (without Parameters)......................
10.3 CALL_FB Call FBfrom BoX......coooiiii e,
10.4 CALL_FC Call FCTrom BoX......oooooiii e,
10.5 CALL_SFB Call System FBfrom BOX .......ccovviiiiiieeieee e,
10.6 CALL_SFC Call System FC from BoX......ccoceviiiiiiiiiiiiiieeeeee,
10.7 Call Multiple INStanCe ...,
10.8 Call Block from a Library ..o,
10.9 Important Notes on Using MCR Functions.............ccooiiiii e,
10.10  ---(MCR<) Master Control Relay On ...,
10.11 ---(MCR>) Master Control Relay Off .........ccooviii e,
10.12  ---(MCRA) Master Control Relay Activate ..........coooeiiiiiiininn,
10.13  ---(MCRD) Master Control Relay Deactivate ..........cccoovvveeieeiiiienen,
10,14 ———(RET) RetUrn .. o

12/2/2019 12
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11 Shift and Rotate Instructions

1.1 ST NS UG O S . .o e e e e e e
11.1.1  Overview of Shift INStruCtionNS ... e
11.1.2  SHR_I Shift Right Integer ...,
11.1.3  SHR_DI Shift Right Double Integer...........ccoiii
11.1.4  SHL W Shift Left Word ..o e,
11.1.5 SHR_W Shift RIight Word ...
11.1.6  SHL _DW Shift Left Double Word.........oo e
11.1.7  SHR_DW Shift Right Double Word ...,
11.2 RoOtate INStrUCHIONS .. e e e e
11.2.1  Overview of Rotate INStructions ... e
11.2.2 ROL_DW Rotate Left Double Word ...
11.2.3 ROR_DW Rotate Right Double Word ..o,

12/2/2019 13
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12 Status Bit Instructions

12.1 Overview of Statusbit Instructions...........coooo i,
12.2 OV ---| |-~ Exception Bit Overflow...........ccooooiiii
12.3 OS ---| |--- Exception Bit Overflow Stored ...
12.4 UO ---| |-~ Exception Bit Unordered............ccooooiiiii
12.5 BR ---| |--- Exception Bit Binary Result...............
12.6 ==0--—-| |- ResultBitEqual O............ccoii e,
12.7 <>0 | |--- Result Bit Not Equal O.......ccoooiiiiiiii e,
12.8 >=(0 ---| |--- Result Bit Greater Equal O ...,
12.9 <=0 ---| |--- ResultBit Less Equal O........cccovvciiiiiiii e,
1210 >0 | |- ResultBit Greater Than 0 ...
12.11 <0 ---| |- ResultBitLess Than O........ccoooiiiii e,

12/2/2019 14
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Timer Instructions

13.1 Overview of Timer INStructions ...,
13.2 Location of a Timer in Memory and Components of a Timer..................
13.3 S PULSE PUISE S5 TImMIr .ot
134 S _PEXT Extended Pulse S5 Timer ...
13.5 S_ODT On-Delay S5 TIMer ...,
13.6 S_ODTS Retentive On-Delay S5 Timer........coooooiiii e,
13.7 S_OFFDT Off-Delay S5 TImer... ...,
13.8 —-( SP ) Pulse TIMer Coil ........oeiei e e
13.9 - SE} Extended Pulse Timer Coil.......ccoovviiii e
1310 —-(SD ) On-Delay TImer Coil....ccoovoiiiiiee e
13.11 ---( SS ) Retentive On-Delay Timer Coil........ccooviii
13.12 - SF ) Off-Delay Timer Coil ...
Word Logic Instructions

14 .1 Overview of Word Logic INStructions ..o
14.2 WAND_W (Word) ANDWord .. ...,
14.3 WOR_W (Word) ORWord ...,
14.4 WAND_DW (Word) AND Double Word.........cooiii e,
14.5 WOR_DW (Word) OR DoubleWord.......cooooiiiii e,
14.6 WXOR_W (Word) Exclusive ORWord ...,
14.7 WXOR_DW (Word) Exclusive OR Double Word .............ccoooooiii .

12/2/2019
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Bit Logic Instructions

1.1 Overview of Bit Logic Instructions.........oooviiiiiin,
1.2 A AN
1.3 AN ANA NOL...coo e,
1.4 O N O PR
1.5 ON  Or NOt. e
1.6 X EXclusive Or ..
1.7 XN Exclusive Or NOt. ...
1.8 O Andbefore Or......o e
1.9 A( And with Nesting Open ...
1.10 AN( And Not with Nesting Open ......cooccoiiviiiiiieee
1.11 O( Orwith Nesting Open ..o,
1.12 ON( Or Not with Nesting Open ..o
1.13 X(  Exclusive Or with Nesting Open .........ccooooiiiiiieiiinn,
1.14 XN({ Exclusive Or Not with Nesting Open ...l
1.15 ) Nesting Closed........ooii e,
1.16 1 e | R
1.17 R RESEl.
1.18 S S
1.19 NOT Negate RLO.....coo e
1.20 SET  Set RLO (Z1) o
1.21 CLR Clear RLO (Z0) ..
1.22 SAVE Save RLOInBRRegister........oooviiiiiii,
1.23 FN Edge NegativVe ...
1.24 FP  Edge PoSitiVe....... e 16
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Comparison Instructions

2.1 Overview of Comparison INstructions ............ccoooiiiiiiii e,
2.2 7?1 Compare Integer (16-Bit) .......oovivieiiiie e,
2.3 ? D  Compare Double Integer (32-Bit)......cooooeieii e
2.4 ? R Compare Floating-Point Number (32-Bit)..........ccoooiviieiieiennnns,
Conversion Instructions

3.1 Overview of Conversion Instructions..............coooo i,
3.2 BTl BCDto Integer (16-Bit)........cccooiii e,
3.3 ITB Integer (16-Bit) to BCD........ccooii e,
3.4 BTD BCD to Integer (32-Bit) .....oooeie e,
3.5 ITD Integer (16 Bit) to Double Integer (32-Bit)........cccoveeiieeieeeenn,
3.6 DTEB Double Integer (32-Bit) to BCD ...,
3.7 DTR Double Integer (32-Bit) to Floating-Point (32-Bit IEEE-FP)....
3.8 INVI  Ones Complement Integer (16-Bit) ............cooiiiiiiiin,
3.9 INVD Ones Complement Double Integer (32-Bit) ..........................
3.10 NEGI Twos Complement Integer (16-Bit)...........cccoooiiiii i,
3.1 NEGD Twos Complement Double Integer (32-Bit) .........................
3.12 NEGR Negate Floating-Point Number (32-Bit, IEEE-FP) ............
3.13 CAW Change Byte Sequence in ACCU 1-L (16-Bit)...................
3.14 CAD Change Byte Sequence in ACCU 1 (32-Bit) ........ccooeeeee
3.15 RND  RoUNd ..o e,
3.16 TRUNC  Truncate ... e,
3.17 RND+ Round to Upper Double Integer ......ccooviiviiiiieee,
3.18 RND- Round to Lower Double Integer ..o,

17
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Data Block Instructions

5.1
5.2
5.3
5.4
2.5
5.6
57

QOverview of Data Block Instructions
OPN OpenaDataBlock ...,
CDB Exchange Shared DB and Instance DB.............cccoea .
L DBLG Load Length of Shared DBIin ACCU 1 .......oeeiinnnena.
L DBNO Load Number of Shared DB in ACCU 1
L DILG Load Length of Instance DB in ACCU 1..........ccocennnn.
L DINO Load Number of Instance DB in ACCU 1

Integer Math Instructions

7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
7.10
7.1
7.12

Overview of Integer Math Instructions........oc.oooieiiiivei e,
Evaluating the Bits of the Status Word with Integer Math Instructions ...
+|  Add ACCU 1 and ACCU 2 as Integer (16-Bit) ................ocoiini
-l Subtract ACCU 1 from ACCU 2 as Integer (16-Bit)
*I - Multiply ACCU 1 and ACCU 2 as Integer (16-Bit)
/I Divide ACCU 2 by ACCU 1 as Integer (16-Bit)
+ Add Integer Constant (16, 32-Bit) ...
+D Add ACCU 1 and ACCU 2 as Double Integer (32-Bit)..................
-D Subtract ACCU 1 from ACCU 2 as Double Integer (32-Bit)
*D Multiply ACCU 1 and ACCU 2 as Double Integer (32-Bit)
/D Divide ACCU 2 by ACCU 1 as Double Integer (32-Bit)
MOD Division Remainder Double Integer (32-Bit)

12/2/2019 18
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6 Logic Control Instructions
6.1 Overview of Logic Control Instructions............ccooeoeiiiiiiines,
6.2 JU  Jump Unconditional ...
6.3 JL Jumptolabels......
6.4 JC Jumpif RLO =1 e,
6.5 JCN  Jumpif RLO =0 e,
6.6 JCB Jumpif RLO=1wWithBR ...
6.7 JNB  Jumpif RLO=0wWithBR ...,
6.8 JBI Jumpif BR =1 e
6.9 JNBI Jumpif BR =0 e,
6.10 JO Jumpif OV = 1. e
6.11 JOS Jumpif OS =1 e
6.12 JZ 0 JUMP T ZEIO o)
6.13 JN - JUmMpP IENOLZEIO e
6.14 JP Jump if PIUS o)
6.15 JM JUMP IFMINUS )
6.16 JPZ Jump if PIUS O Zero......o.ooinieiiiieiec e
6.17 JMZ Jump if MinUS OF Zero......co.ooiiiiiiiec e
6.18 JUO Jumpif Unordered...........coooii e
6.19 LOOP  LOOP . e e,

12/2/2019

19



STL (oo 58 4l 0l ) sledaall ) gl

Floating-Point Math Instructions

8.1
8.2
8.3
8.3.1

8.3.2

8.3.3

8.3.4

8.3.5
8.4
8.4.1
8.4.2
8.4.3
8.4.4
8.4.5
8.4.6
8.4.7
8.4.8
8.4.9
8.4.10

12/2/2019

Overview of Floating-Point Math Instructions ..........cco e
Evaluating the Bits of the Status Word with Floating-Point Math Instructions
Floating-Point Math Instructions: BasiC..........ccooiiii i
+R  Add ACCU 1 and ACCU 2 as a Floating-Point Number
(S2-BIHLIEEE-FP) . e
-R Subtract ACCU 1 from ACCU 2 as a Floating-Point Number
(B2-BILIEEE-FP) oo e
*R Multiply ACCU 1 and ACCU 2 as Floating-Point Numbers
(B2-BILIEEE-FP) oo e
/R Divide ACCU 2 by ACCU 1 as a Floating-Point Number

(B2 BIL IEEE-FP) ¢ e
ABS Absolute Value of a Floating-Point Number (32-Bit IEEE-FP).............
Floating-Point Math Instructions: Extended................cooo i
SQR Generate the Square of a Floating-Point Number (32-Bit) ................
SQRT Generate the Square Root of a Floating-Point Number (32-Bit) ......
EXP Generate the Exponential Value of a Floating-Point Number (32-Bit)
LN Generate the Natural Logarithm of a Floating-Point Number (32-Bit) ...
SIN  Generate the Sine of Angles as Floating-Point Numbers (32-Bit) .......
COS Generate the Cosine of Angles as Floating-Point Numbers (32-Bit)..
TAN Generate the Tangent of Angles as Floating-Point Numbers (32-Bit)
ASIN Generate the Arc Sine of a Floating-Point Number (32-Bit)...............
ACOS Generate the Arc Cosine of a Floating-Point Number (32-Bit) ........
ATAN Generate the Arc Tangent of a Floating-Point Number (32-Bit).......

20
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Load and Transfer Instructions

9.1
9.2
9.3
9.4
9.5
9.6
9.7
9.8
9.9
9.10
9.11
9.12
9.13
9.14

9.15
9.16

L STW Load Status Word into ACCU 1.,
LAR1 Load Address Register 1 from ACCU 1. ...,
LAR1 <D> Load Address Register 1 with Double Integer (32-Bit Pointer)..
LAR1 AR2 Load Address Register 1 from Address Register 2 ..................
LARZ Load Address Register 2 from ACCU 1. ...,
LARZ <D> Load Address Register 2 with Double Integer (32-Bit Pointer)..
T TTaANSIOT e e,
T STW Transfer ACCU Tinto StatusWord ...
CAR Exchange Address Register 1 with Address Register 2 ....................
TAR1 Transfer Address Register 1to ACCU 1 ..o
TAR1 <D= Transfer Address Register 1 to Destination (32-Bit Pointer).....
TAR1 AR2 Transfer Address Register 1 to Address Regqister 2...................

TAR2 Transfer Address Register 2to ACCU 1 ...,
TAR2 <D> Transfer Address Register 2 to Destination (32-Bit Pointer)....

12/2/2019 21
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Program

10.1
10.2
10.3
10.4
10.5
10.6
10.7
10.8
10.9
10.10
10.11
1012
10.13
10.14
10.15
10.16
1017
10.18
10.19

12/2/2019

Control Instructions

Overview of Program Control In
BE Block End........................
BEC Block End Conditional ...
BEU Block End Unconditional
CALL Block Call....................
Call FB ...
Call FC ..o,
CallSFB ...
Call SFC ...,
Call Multiple Instance ...............
Call Block from a Library...........
CC Conditional Call...............
UC Unconditional Call ...........
MCR (Master Control Relay) ....
Important Notes on Using MCR

SETUCH ONS. e e

FUNCHONS. .o

MCR( Save RLO In MCR Stack, Begin MCR ..o,

IMCR EndMCR.....cc..eeoe.
MCRA Activate MCR Area ....
MCRD Deactivate MCR Area

22
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Shift and Rotate Instructions

111 STt INS T UCH ONS e e e
11.1.1  Overview of Shift INSITUCTIONS ..o e
11.1.2  SSI Shift Sign Integer (16-Bit)......cov i
11.1.3 SSD Shift Sign Double Integer (32-Bit) ...
11.1.4  SLW  Shift Left Word (16-Bit) ...,
11.1.5 SRW Shift Right Word (16-Bit) ...
11.1.6  SLD Shift Left Double Word (32-Bit) ..o
11.1.7 SRD Shift Right Double Word (32-Bit) ...
11.2 Rotate INStrUuCtioNS ..o e
11.2.1  Overview of Rotate INStructionNS. ... e
11.2.2 RLD Rotate Left Double Word (32-Bit)......o oo
11.2.3 RRD Rotate Right Double Word (32-Bit).......c.cooiiiiiiiiii e
11.2.4 RLDA Rotate ACCU 1 LeftviaCC 1 (32-Bit)..ccoeii .
11.2.5 RRDA Rotate ACCU 1 Rightvia CC 1 (32-Bit)....cccooovniiiiii

12/2/2019 23
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Timer Instructions

12.1 Overview of Timer INSIructions ... ..o,
12.2 Location of a Timer in Memory and Components of a Timer...................
12.3 FR Enable TIMer (Free) ...
12.4 L Load Current Timer Value into ACCU 1asInteger.................o.......
12.5 LC Load Current Timer Value into ACCU 1asBCD..........................
12.6 R ReSet TIMer. .. e
12.7 SP  PUISE TIMET ..ot e e
12.8 SE Extended Pulse TImMer ... e e
12.9 SD  On-Delay TImer... ..o e
12.10  SS Retentive On-Delay Timer ... ..o,
12.11 SFE  Off-Delay TImMer ...

12/2/2019
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Word Logic Instructions

13.1 Overview of Word Logic Instructions
13.2 AW  AND Word (16-Bit)
13.3 OW  ORWord (16-Bit) ...oovnee e
13.4 XOW  Exclusive OR Word (16-Bit)
13.5 AD AND Double Word (32-Bit)
13.6 OD OR Double Word (32-Bit) ...
13.7 XOD Exclusive OR Double Word (32-Bit)

12/2/2019 25
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Accumulator Instructions

14.1
14.2
14.3
14.4
14.5
14.6
14.7
14.8
14.9
14.10
14.11
14.12
14.13
14.14
14.15

12/2/2019

Overview of Accumulator and Address Register Instructions.................
TAK Toggle ACCU 1with ACCU 2 ...,
POP CPU with TWo ACCUS......ccoiiii e
POP CPU with Four ACCUS ... e
PUSH CPU with TWo ACCUS ..o
PUSH CPU with Four ACCUS.......ooovi e
ENT Enter ACCU StackK.........ooviiii e,
LEAVE Leave ACCU Stack.......ccocoiiiiii e,

INC

Increment ACCU

1 P

DEC Decrement ACCU 1-L-L ..o,
Add ACCU 1to Address Register 1 ...
+AR2 Add ACCU 1to Address Register 2 .........coovvviiiiiiiiieeeeee,
BLD Program Display Instruction (NUll).........coooo i,
NOP O  Null Instruction

+AR1

NOP 1

Null Instruction

26
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