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Chapter 5
Logical Instructions AND, NOT, OR, XOR

Using Logical Instructions 7KHVH�LQVWUXFWLRQV��7DEOH���$��SHUIRUP�ORJLFDO�RSHUDWLRQV�
Table 5.A Available Logical Instructions

7KH�SDUDPHWHUV�\RX�HQWHU�DUH�SURJUDP�FRQVWDQWV�RU�GLUHFW�ORJLFDO�
DGGUHVVHV�
)RU�PRUH�LQIRUPDWLRQ�RQ�WKH�RSHUDQGV��DQG�YDOLG�GDWD�W\SHV�YDOXHV�RI�
HDFK�RSHUDQG��XVHG�E\�WKH�LQVWUXFWLRQV�GLVFXVVHG�LQ�WKLV�FKDSWHU��VHH�
$SSHQGL[�&�

Using Arithmetic Status Flags
7KH�DULWKPHWLF�VWDWXV�ELWV�DUH�LQ�ZRUG���ELWV�����LQ�WKH�SURFHVVRU�VWDWXV�
ILOH��6���7DEOH���%�OLVWV�WKH�VWDWXV�IODJV�
Table 5.B Arithmetic Status Flags

If You Want to: Use this Instruction: Found on Page:
Perform an AND operation AND 5-2
Perform a NOT operation NOT 5-3
Perform an OR operation OR 5-4
Perform an XOR operation XOR 5-5

This Bit: Description:
S:0/0 Carry (C)
S:0/1 Overflow (V)
S:0/2 Zero (Z)
S:0/3 Sign (S)
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5-2 Logical Instructions AND, NOT, OR, XOR
AND Operation (AND)

Description: 8VH�WKH�$1'�LQVWUXFWLRQ�WR�SHUIRUP�DQ�$1'�RSHUDWLRQ�XVLQJ�WKH�ELWV�
LQ�WKH�WZR�VRXUFH�DGGUHVVHV�
Table 5.C Truth Table for an AND Operation

Table 5.D Updating Arithmetic Status Flags for an AND Instruction

Example:

AND
BITWISE AND
Source A
Source B
Destination Source A Source B Result

0 0 0
1 0 0
0 1 0
1 1 1

With this Bit: The Processor:
Carry (C) always resets
Overflow (V) always resets
Zero (Z) sets if result is zero; otherwise resets
Sign (S) sets if most-significant bit is set; otherwise resets

AND
AND
Source ASource B

I:012
10 N9:3

[ [

Destination
If input word 12, bit 10 is set, the processor performs an ANDoperation on N9:3 and N10:4 and stores the result in N12:3.

N12:3N10:4

DestinationN12:3

Source BN10:4

11000000 0 0 0 1 0 00 1Source AN9:3
11100000 0 0 0 1 0 10 1
11000000 0 0 0 1 0 00 1
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Logical Instructions AND, NOT, OR, XOR 5-3
NOT Operation (NOT)

Description: 8VH�WKH�127�LQVWUXFWLRQ�WR�SHUIRUP�D�127�RSHUDWLRQ�XVLQJ�WKH�ELWV�LQ�
WKH�VRXUFH�DGGUHVV��7KLV�RSHUDWLRQ�LV�DOVR�NQRZ�DV�D�ELW�LQYHUVLRQ�
,PSRUWDQW���7KH�127�LQVWUXFWLRQ�LV�QRW�DYDLODEOH�RQ�3/&������

VHULHV�$�SURFHVVRUV�

Table 5.E Truth Table for a NOT Operation

Table 5.F Updating Arithmetic Status Flags for a NOT Instruction

Example:

NOT
NOT
Source
Destination

Source Result
0 1
1 0

With this Bit: The Processor:
Carry (C) always resets
Overflow (V) always resets
Zero (Z) sets if result is zero; otherwise resets
Sign (S) sets if most-significant bit is set;otherwise resets

NOT
NOT
SourceDestination

I:012
10 N9:3N10:4

[ [

If input word 12, bit 10 is set, the processor performs aNOT operation on N9:3 and stores the result in N10:4

DestinationN10:4

11000000 0 0 0 1 0 00 1SourceN9:3
00111111 1 1 1 0 1 11 0
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5-4 Logical Instructions AND, NOT, OR, XOR
OR Operation (OR)

Description: 8VH�WKH�25�LQVWUXFWLRQ�WR�SHUIRUP�DQ�25�RSHUDWLRQ�XVLQJ�WKH�ELWV�LQ�
WKH�WZR�VRXUFHV��FRQVWDQWV�RU�DGGUHVVHV��
Table 5.G Truth Table for an OR Operation

Table 5.H Updating Arithmetic Status Flags for an OR Instruction

Example:

OR
BITWISE INCLUSIVE OR
Source A
Source B
Destination Source A Source B Result

0 0 0
1 0 1
0 1 1
1 1 1

With this Bit: The Processor:
Carry (C) always resets
Overflow (V) always resets
Zero (Z) sets if result is zero; otherwise resets
Sign (S) sets if most-significant bit is set;otherwise resets

OR
INCLUSIVE OR
Source ASource B

I:012
10 N9:3N10:4

[ [

Destination N12:3If input word 12, bit 10 is set, the processor performsan OR operation on N9:3 and N10:4 and stores theresult in N12:3.

DestinationN12:3

Source BN10:4

11000000 0 0 0 1 0 00 1Source AN9:3
11100000 0 0 0 1 0 10 1
11100000 0 0 0 1 0 10 1
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Logical Instructions AND, NOT, OR, XOR 5-5
Exclusive OR Operation (XOR)

Description: 8VH�WKH�;25�LQVWUXFWLRQ�WR�SHUIRUP�DQ�H[FOXVLYH�25�RSHUDWLRQ�XVLQJ�
WKH�ELWV�LQ�WKH�WZR�VRXUFHV��FRQVWDQWV�RU�DGGUHVVHV��
Table 5.I Truth Table for an XOR Operation

Table 5.J Updating Arithmetic Status Bits for an XOR Instruction

Example:

XOR
BITWISE EXCLUSIVE OR
Source A
Source B
Destination Source A Source B Result

0 0 0
1 0 1
0 1 1
1 1 0

With this Bit: The Processor:
Carry (C) always resets
Overflow (V) always resets
Zero (Z) sets if result is zero; otherwise resets
Sign (S) sets if most-significant bit is set; otherwise resets

XOR
EXCLUSIVE OR
Source ASource B

I:012
10 N9:3N10:4

[ [

Destination N12:3If input word 12, bit 10 is set, the processor performsan XOR operation on N9:3 and N10:4 and stores theresult in N12:3.

DestinationN12:3

Source BN10:4

11000000 0 0 0 1 0 00 1Source AN9:3
11100000 0 0 0 1 0 10 1
00100000 0 0 0 0 0 10 0
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5-6 Logical Instructions AND, NOT, OR, XOR

1RWHV�


