Chapter 5

Using L ogical Instructions

Logical Instructions AND, NOT, OR, XOR

These instructions (Table 5.A) perform logical operations.

Table 5.A
Available L ogical Instructions

If You Want to: Use this Instruction:  Found on Page:
Perform an AND operation AND 52
Perform a NOT operation NOT 53
Perform an OR operation OR 54
Perform an XOR operation XOR 55

The parameters you enter are program constants or direct logical
addresses.

For more information on the operands (and valid data types/values of
each operand) used by the instructions discussed in this chapter, see
Appendix C.

Using Arithmetic Status Flags

The arithmetic status bits are in word 0 bits 0-3 in the processor status
file (S). Table 5.B lists the status flags:

Table 5.B
Arithmetic Status Flags

This Bit Description:

S.00 Carry (C)
S.0n1 Overflow (V)
S:0/2 Zero )
S:0/3 Sign )
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Logical Instructions AND, NOT, OR, XOR

AND Operation (AND)

N9:3
N10:4

Description:  Use the AND instruction to perform an AND operation using the bits
in the two source addresses.
AND
BITWISE AND Table 5.C _
Source A Truth Table for an AND Operation
Source B
Destination SourceA  SourceB  Result
0 0 0
1 0 0
0 1 0
1 1 1
Table 5.D
Updating Arithmetic Status Flags for an AND Instruction
With thisBit  The Processor:
Carry (C) always resets
Overflow (V) always resets
Zero () sets if resultis zero; otherwise resets
Sign ) sets if most-significant bit s set;
otherwise resets
Example:
| 012 — AND
] F AND
| Source A
Source B
Destination

N123

If input word 12, bit 10is set, the processor performs an AND
operation on N& 3 and N10:4 and stores the resultin N12:3,
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Source A

NG 3 0]0|0j0|0]0O|0OfO|T]|Of1|0]1|Of1/0
Source B
N1G:4 ojojojojojojofof1y1f110]1|0Of 141

Destination 0
N123




Logical Instructions AND, NOT, OR, XOR 5-3

NOT Operation (NOT)

Description:  Use the NOT instruction to perform a NOT operation using the bits in
the source address. This operation is also know as a bit inversion.

NOT —
NOT Important: The NOT instruction is not available on PLC-5/15
Source series A processors.
Destination
Table 5.E

Truth Table for a NOT Operation

Source Result

0 1

1 0
Table 5.F

Updating Arithmetic Status Flags for a NOT Instruction

With this Bit  The Processor:

Carry ) always resets

Overflow (V) always resets

Zero (Z) sets if resultis zero; otherwise resets

Sign ) sets if most-significant bitis set;
otherwise resets

Example:
1012 — NOT
: NOT
10 Source N9:3
Destination N10:4
If input word 12, bit 10is set, the processor performs a
NOT operation on N9:3 and stores the resultin N10:4
Source
NG 3 o[ojojojojojofoft1|of1j0]1{0f1(0
Destination
N10.4 1111 f1frfrp110f1j0f1{0]1{0]1
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OR Operation (OR)

Description:  Use the OR instruction to perform an OR operation using the bits in
the two sources (constants or addresses).

OR
BITWISE INCLUSIVE OR Table 5.6
Source A Truth Table for an OR Operation
Source B
Destination
SourceA SourceB Result

0 0 0

1 0 1

0 1 1

1 1 1
Table 5.H

Updating Arithmetic Status Flags for an OR Instruction

With this Bit  The Processor:

Carry ) always resets

Overflow (V) always resets

Zero (Z) sets if resultis zero; otherwise resets

Sign ) sets if most-significant bit s set,
otherwise resets

Example:
| 012 — OR
] F INCLUSIVE OR
| 10 Source A N9.3
Source B N10:4
Destination N123

If input word 12, bit 10is set, the processor performs
an OR operation on N9:3 and N10:4 and stores the
resultin N12:3,

Source A
NG 3 ojojojofojofofoj1jof1f10]1|0f1/0

Source B
N104 ojofjojofojofofof1y1f{110]1]0f 141

Destination
N123
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Logical Instructions AND, NOT, OR, XOR

Exclusive OR Operation (XOR)

Description:  Use the XOR instruction to perform an exclusive OR operation using

XOR

the bits in the two sources (constants or addresses).

BITWISE EXCLUSIVE OR
Source A
Source B

Destination

Table 5.1
Truth Table for an XOR Operation

SourceA SourceB Result

0 0 0

1 0 1

0 1 1

1 1 0
Table 5.J

Updating Arithmetic Status Bits for an XOR Instruction

With this Bit  The Processor:

Carry ) always resets

Overflow (V) always resets

Zero (Z) sets if resultis zero; otherwise resets
Sign ) sets if most-significant bit is set; otherwise resets
Example:
| 012 — XOR
] I EXCLUSIVE OR

| 10 Source A NS3
Source B N10:4
Ifinput word 12, bit 10is set, the processor performs Destination N123

an XOR operation on N9 3and N10:4 and stores the
resultin N12:3,

Source A
NG 3 0]0]0]0|0]0OjOfO|T1{0O]1]0f1]0]1]0

Source B
N10.4 0j0|0]j0|O|OojofO|Tf1]1]0f1])0f1]1

Destination
N123 0]0]0]0|0]|0j0Ofl0O]0O[1]0] Of O]Of Q] 1
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Notes:

1785-6.1 November 1998



