A

About the State of the Unary Array, Multi-Array, and Array Compare
Instruction Outputs Under Various Input Conditions, 10-36

ABS
Absolute (ABS) Instruction
Defined, 5-2
Errors, 5-32, 5-33
Example, 5-4
Inputs, 5-3
Outputs, 5-4
ADD, 5-5
Add Instruction
Defined, 5-5
Errors, 5-32, 5-33
Example, 5-8
Inputs, 5-6
Outputs, 5-7
AFl, 1-12
Always False (AFl)Instruction
Defined, 1-12
Errors, 1-16
Example, 1-12
Always True (ATI) Instruction
Defined, 1-12
Errors, 1-16
Example, 1-11
AND, 4-21
AR1, 10-5
AR2, 10-12

ARC, 10-20

Array, A-13
Initialization, A-19
Array Compare (ARC) Instruction
Defined, 10-20
Errors, 10-41
Example. 10-27
Inputs. 10-22
Outputs, 10-26

Array Instructions, 10-1

Array Shift Down (ASD) Instruction
Defined, 10-32
Errors, 10-42
Example, 10-35
Inputs, 10-33
Outputs, 10-34

Array Shift Up (ASU) Instruction
Defined, 10-28
Error, 10-42
Example, 10-31
Inputs, 10-29
Outputs, 10-30

ASD, 10-32

ASU, 10-28
AT, 1-11
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BASIC programs, B-1, C-1
BCD_TO, 17-6
Bit-indexing, A-10
Boolean, A-2

C

Changing a Preset by Using Ladder Logic
Counter, 2-6
Timer, 3-19

Circular Rotate Bits Left (ROL) Instruction
Defined, 9-7
Errors, 9-27, 9-28
Example, 9-10
Inputs, 9-8
Outputs, 19-9

Circular Rotate Bits Left on Transition (RL) Instruction
Defined, 9-11
Errors, 9-27, 9-28
Example, 9-14
Inputs, 9-12
Outputs, 9-13

Circular Rotate Bits Right (ROR) Instruction
Defined, 9-19
Errors, 9-27, 9-28
Example, 9-22
Inputs, 9-20
Outputs, 9-21

Circular Rotate Bits Right on Transition (RR) Instruction
Defined, 9-23
Errors, 9-27, 9-28
Example, 9-26
Inputs, 9-24
Outputs, 9-25
Coil (CO) Instruction
Defined, 1-13
Errors, 1-16
Example, 1-13
Common Variables, See Global Variables
Compare Instructions, 4-1
Compute Instructions, 5-1
Constants, A-15
Convert From BCD to Integer Data (BCD_TO) Instruction
Defined, 7-6
Errors, 7-10, 7-12
Example, 7-9
Inputs, 7-7
Outputs, 7-8
Convert Integer Data to BCD (TO_BCD) Instruction
Defined, 7-2
Errors, 7-10, 7-11
Example, 7-5
Inputs, 7-3
Outputs, 7-4

CO, 1-13
Counter Instruction, 2-1



Counter Variables, A-8 E
Initialization, A-19
Using in BASIC programs, C-1

Count Up Down Instruction

Element-indexing, A-10
Error Code Cross-Reference, E-1

Defined, 2-2 . )
Example, 2-5 Error Handling Varlablles, D—2.
Inputs, 2-3 Errors, caused by an instruction
Outputs, 2-4 ABS, 5-32, 5-33
ADD, 5-32, 5-33
AFI, 1-16
CTUD, 2-2 AND. 6-14
AR1, 10-37
D AR2, 10-39
ARC, 10-41
Data Conversion Instructions, 7-1 ﬁga 110(;4422
Data Structure, A-1 ATI, 116
Defining a Mask, 8-2 BCD_TO, 7-10, 7-12
Defining the amount of I/O Data to CO, 1-16
Read, 12-6 DIV, 5-32, 5-34
Write, 12-11 gg :3:
Determining the Number of Elements on Which To Operate, 10-3 GT,’4-34
DIV, 5-9 IOR, 12-14
Divide (DIV) Instruction IOW, 12-14
Defined, 5-9 JMP, 11-7
Errors, 5-32, 5-34 LBL, 11-7
Example, 5-12 LE, 4-34
Inputs, 5-10 LIMIT, 4-34
Outputs, 5-11 LT, 4-34
Double | A MDV, 5-32, 5-34
ouble Integer, A-4 MOD, 5-32, 5.34

MOVE, 8-14, 8-15
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MSK, 8-14
MVB, 8-14, 8-16
MVM, 8-14

NCI, 1-16

NE, 4-34

NEG, 5-32, 5-36
NOI, 1-16

NOT, 6-14

NTI. 1-16

PTI, 1-16

OR, 6-14

PTI, 1-16

RCO. 1-16

RL, 9-27, 9-28
ROL, 9-27, 9-28
ROR, 9-27, 9-28
RR, 9-27, 9-28
SCO, 1-16

SL, 9-27

SR, 9-27

SQRT, 5-32, 5-37
SUB, 5-32, 5-38
TO_BCD, 7-10, 7-11
XOR, 6-14

EQ, 4-2

Equal To (EQ) Instruction

Defined, 4-2
Errors, 4-34
Example, 4-5
Inputs, 4-3
Outputs, 4-4

Example, instruction
ABS, 5-4
ADD, 5-8
AFI, 1-12
AND, 6-4
AR1. 10-11
AR2, 10-19
ARC, 10-27
ASD, 10-35
ASU, 10-31
ATI, 1-11
BCD_TO, 7-9
CO, 10-13
CTUD, 2-5
DIV, 5-12
EQ, 4-5
GE, 4-9
GT, 4-13
IN, 13-4
IOR, 12-7
I0OW, 12-12
JMP, 11-6
LBL, 11-6
LE, 4-17
LIMIT, 4-25
LT, 4-21
MDV, 5-22
MOD, 5-15
MOVE, 8-5
MSK, 4-29
MUL, 5-18
MVB, 8-9
MVM, 8-13



NCI, 1-3
NE, 4-33
NEG, 5-24
NOI, 5-24
NOT, 1-2
NTI, 6-7
OR, 6-10
OUT, 13-6
PTI, 1-4
RCO, 1-15
RL, 9-14
ROL, 9-10
ROR, 9-22
RR, 9-26
RTO, 3-7
SCO,1-14
SET, 11-4
SL, 9-6
SR, 9-18
SQRT, 5-28
SUB, 5-31
TO_BCD, 7-5
TOF, 3-7
TON, 3-15
TR 3-19
XOR, 6-13

Execution Time,

Per Instruction, F-1
Variables, D-4

G

GE,4-6
Global variables, A-12

Greater Than (GT) Instruction
Defined, 4-10
Errors. 4-34
Example, 4-13
Inputs, 4-11
Outputs, 4-12
Greater Than or Equal To (GE) Instruction
Defined, 4-6
Errors, 4-34
Example, 4-9
Inputs, 4-7
Outputs, 4-8
GT, 4-10
Guidelines for Programming Timer Instructions, 3-2

H

Hexadecimal constants, entering, A-15
How Array Instructions Execute, 10-4
How the AR1, AR2, and ARC Instructions Operate, 10-2
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How Timer Instructions Operate, 3-1

Immediate Input and Output Instructions, 13-1

Immediate Input (IN) Instruction
Defined, 13-2
Example, 13-4
Inputs, 13-3
Outputs, 13-4
Immediate Output (OUT) Instruction
Defined, 13-5
Example, 13-6
Inputs, 13-5
Outputs, 13-6
IN, 13-2
Initialization, A-15
Defining Type, A-20
Initial Value, defining, A-21
Instruction Memory Usage, F-1
Integer, A-4
I/0 Read and Write Instructions, 12-1

I/0 Read (IOR) Instruction
Defined, 12-2
Errors, 12-14
Example, 12-7
Inputs, 12-3
Outputs, 12-4

I/O Write (IOW) Instruction

Defined, 12-8

Errors, 12-14

Example, 12-12

Inputs, 12-9

Outputs, 12-10
IOR, 12-2

IOW, 12-8

J

JMP, 11-5

Jump (JMP) Instruction
Defined, 11-5
Errors, 11-7
Example, 11-6

K



L

Label (Instruction)
Defined, 11-5
Errors, 11-7
Example, 11-6

LBL, 11-5
LE, 14-4
Leading zeros, A-15

Less Than (LT) Instruction
Defined, 4-18
Errors, 4-34
Example, 4-21
Inputs, 4-19
Outputs, 4-20

Less Than or Equal (LE) Instruction
Defined, 4-14
Errors, 4-34
Example, 4-17
Inputs. 4-15
Outputs, 4-16

LIMIT, 4-22

Limit (LIMIT) Instruction,
Defined, 4-21
Errors, 4-34
Example, 4-25
Inputs. 4-23
Outputs, 4-24

Listing of Base Addresses for Each Supported Slot in the AutoMax
Chassis, 12-13

Local variables, A-11

Logical AND Instruction
Defined, 6-2
Errors, 6-14
Example, 6-4
Inputs, 6-3
Outputs, 6-3

Logical Instructions, 6-1

Logical Exclusive OR (XOR) Instruction
Defined, 6-11
Errors, 6-14
Example, 6-13
Inputs, 6-12
Outputs, 6-12

Logical NOT (NOT) Instruction
Defined, 6-5
Errors, 6-4
Example, 6-7
Inputs, 6-6
Outputs, 6-6

Logical Or (OR) Instruction
Defined, 6-8
Errors, 6-14
Example, 6-10
Inputs, 6-9
Outputs, 6-9
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LT, 4-18

Mask Compare (MSK) Instruction
Defined, 4-26
Errors, 8-14
Example, 4-29
Inputs, 4-27
Outputs, 4-28

Mask Move (MVM) Instruction
Defined, 8-10
Errors, 8-14
Example, 8-13
Inputs, 8-11
Outputs, 8-12

MDV, 5-19

MOD, 5-12

Modulo (MOD) Instruction
Defined, 5-12
Errors. 5-32, 5-34
Example. 5-15
Inputs, 5-13
Outputs, 5-104

MOVE, 8-2

Move Bits Between Integers/Double Integers (MVB) Instruction
Defined, 8-6
Errors, 8-14, 8-16
Example, 8-9

Inputs, 8-7
Outputs, 8-8

Move Instructions, 8-1

Move Source Data to Destination Data (MOVE) Instruction
Defined, 8-2
Errors, 8-14, 8-15
Example, 8-5
Inputs, 8-3
Outputs, 8-4

MSK, 4-26
MUL, 5-15

Multi-Array (AR2) Instruction
Defined, 10-12
Errors, 10-39
Example, 10-19
Inputs, 10-14
Outputs, 10-18

Multiply Divide (MDV) Instruction
Defined, 5-19
Errors, 5-32, 5-34
Example, 5-22
Inputs, 5-20
Outputs, 5-21

Multiply (MUL) Instruction
Defined, 5-15
Errors, 5-32, 5-35
Example, 5-18
Inputs, 5-16
Outputs, 5-17



MVB, 8-6
MVM, 8-10

N

NE, 4-30
NEG, 5-22

Negate (NEG) Instruction
Defined, 5-22
Errors, 5-32, 5-36
Example, 5-24
Inputs, 5-23
Outputs, 5-24
Negative Transition (NTI) Contact
Defined, 1-5
Errors, 1-16
Example, 1-5
See Using Transition Contacts
NOI, 1-1
No Initialization Method, A-16

Normally Closed (NCI) Contact
Defined, 1-3
Errors, 1-16
Example, 1-3

Normally Open (NOI) Contact
Defined, 1-2
Errors, 1-16
Example, 1-2

NOT
Not Equal To (NE) Instruction
Defined, 9-30
Errors. 4-34
Example, 4-33
Inputs, 4-31
Outputs, 4-32
NTI, 1-5
OR, 6-8
OUT, 13-5

P

Pre-defined (Reserved) Ladder Language Variables, D-1

Positive Transition (PTI) Contact
Defined, 1-4
Errors, 1-16
Example, 1-4
See Using Transition Contacts

Program Control Instructions, 11-1
PTI, 1-4
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Q

quotient, 5-9, 5-19

R

RCO, 1-15
Relay Instructions, 1-1

Reset (Unlatch) Coil (RCO)
Defined, 1-15
Errors, 1-16
Example, 1-15

Resetting a counter, 2-5
Retained Value Initialization, A-18
Retentive Timer On (RTO) Instruction
Defined, 3-3
Example, 3-7
Inputs, 3-4
Outputs, 3-5
Timing Diagram, 3—6
RL, 9-11
ROL, 9-7
ROR, 9-19
Rotating Bits Within Boolean Arrays, 9-2
RR, 9-23
RTO, 3-3

S

Scan Variables, D-2

SCO, 1-14

Scope, A-11

SET, 11-2

Set Event (SET) Instruction
Defined, 11-2
Example, 11-4
Inputs, 11-3
Outputs, 11-3

Set (Latch) Coil (SCO)
Defined, 1-14
Errors, 1-16
Example, 1-14

Shift Instructions, 9-1

Shift Left (SL) Instruction
Defined, 9-3
Errors, 9-27
Example, 9-6
Inputs, 9-4
Outputs, 9-5

Shift Right (SR) Instruction
Defined, 9-15
Errors, 9-27
Example, 9-18
Inputs, 9-16
Outputs, 9-17

Simple Variables, A-1



SL, 9-3
SR, 9-15
SQRT, 5-25

Square Root (SQRT) Instruction
Defined, 5-25
Errors, 5-32, 5-37
Example, 5-28
Inputs, 5-26
Outputs, 5-27

SUB, 5-28

Subtract (SUB) Instruction
Defined, 5-28
Errors, 5-32, 5-38
Example, 5-31
Inputs, 5-29
Outputs, 5-30

—~

Timer Instructions, 3-1

Timer Off Delay (TOF) Instruction
Defined, 3-7
Example, 3-11
Inputs. 3-8
Outputs, 3-9
Timing Diagram, 3-10

Timer On Delay (TON) Instruction
Defined, 3-7
Example, 3-11

Inputs, 3-8
Outputs, 3-9
Timing Diagram, 3-10
Timer Pulse (TP) Instruction
Defined, 3-15
Example, 3-19
Inputs, 3-16
Outputs, 3-17
Timing Diagram, 3-18
Timer Variables, A-6
Initialization, A-19
Using in BASIC programs, B-1
TO_BCD, 7-2
TOF, 3-7
TON, 3-11
TR 3-15

U

Unary Array (AR1) Instruction
Defined, 10-5
Errors, 10-37
Example, 10-11
Inputs, 10-6
Outputs, 10-9
User Specified Initialization, A-18
Using a Variable on a Set (SCO) and Reset Coil (RCO) Pair and on a
Transition Contact, 1-9

Using JMP and LBL Instructions To Skip Portions of Ladder Logic, 11-1
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Using Transition Contacts, 1-6
in a Program with a Jump and Label Construct, 1-10

'}

Variables, A-1
Pre-defined, D-1

w
X

XOR, 6-11

Y
Z
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