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Mnemonic CWD Flags . No flags are affected.

Algorithm  IfMSB bit of AX = 1 - then, DX = 655 35 ( FFFF H)
else DX=0

Addr. Mode Impiied addressing mode

Operation ¢ This instruction copies the sign bit of word in A.X to all the bltﬂ of DX
; register. DX is sign extension of AX then.

o It must be done before signed word in AX can be divided by another j

signed word with IDIV instruction.

12.8 Bit Manipulation Instrﬁctio’ns "

The 8086/8088 provide three groups of instructions, for mampulatmg bits w1thm

both bytes and words. Three groups are hsted in Table 12.8.1.

Table 12.8.1 : Bit manipulguon lnstl_'uctlon,s

NOT Not byte or word
AND And byte or word

_ OR Inclusive or byte or word -
| s XOR . | Exclusive or byte or word |
| | TEST Test byte or word

1

SHL/SAL | Shift logical/arithmetic left byte or word
SHR Shift logical right byte or word
SAR Shift anthmet.nc right byte or word

ROL Rotate loﬂ'. byto or word

ROR Rotate right byte or word

RCL ROtoto through carry left byte or word
RCR Rotate through carry right byte or word
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"Mnemonic NOT destination. - Flags No flags are affected.

Algorithm Ifbitis 1tunitto0 ° IfbitisOturnittol
Addr. Mode Register Addressing mode
Operation  pestination « Destination

« This instruction inverts each bit of byte or word at the specified destination ie. it
finds 1's complement of the number.

¢ The destination can be a register or a memory location.
¢ The destination cannot be immediate data.
¢ The destination cannot be a segment register.

Example NOTAX AX« AX |
This instruction complements the contents of AX register.

Mnemonic  AND destination, source -
Flags CF and OF are both 0 after the execution of AND instruction-
PF, SF and ZF are updated by AND instruction.
- AF is undefined.
Algorlthm Destination = destination A source
Addr. Mode Register addressing mode

Operation 1AND1=1  1ANDO0=0
0AND1=0  0ANDO0=0
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;nsmlctlon ANDs each bit in a source byte or word With "he Same
, ?::destlﬂ ol specified source do not change. .
p eanbes register, memory location or an 1mmed1ate Number,
1‘he 50U . ation can be register, or memory location.
'l‘h d::;e and destination both cannot be memory locations
Th: :ggment registers cannot be used as source or destmatxon
" AND AL, BL

11! struction ANDs each bit in a AL register wn‘h the bits in BL
red in the AL register.

register. The result

Nnemonic OR destmatxon, source.

Flags CF =0, OF = 0, after OR nstruction PF, SF and ZF are affected.
AF is undefined. :

Agorithm  destination « destination v source.
Mdr. Mode  Register addressing mode _‘
Operation 10R1=1 10R0=1 OOR1=1 OORO0=0

v This instruction ORs each bit in a source with the corresponding br.ts in a
destination.

* The result is stored in the specified destination.

Contents of source will not change. :

Source can be register, memory location or immediate number.
The source and destination both cannot be memory locations.
The segment registers cannot be used as source or destination .
Destination can be g register or Memory location.

Bample  OR AL, L

‘t"lfe?;trt‘}]fnon ORs each bit in a AL register with the blts in BL register. The result is

AL register.

m f

XOR Excluslve or bﬁﬁ’f

"""’ﬂonlc

By XOR destination, source.
98

CF = 0, OF = 0 after XOR instruction.
PF, SF and ZF are affected. AF will be undefined.

1XOR1=0 1XOR0=1 O0XORIl= . 1
Register addressing mode

M“"ﬂthm

0XOR0=0
“ddr. Mode |

1
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4  Operation « This instruction logically XORs each bit of the source byte or word th g Lt

. . corresponding bit m the destination and stores the result in the ¢
destination. 4

* The source may be register, memory location or immediate number.

* The destination may be register or memory location.

* The source and déstination both cannot be memory locations.

¢ The segment registers cannot be used as source or destination.
Example XOR AL, BL

This instruction XORs each bit in a AL regmher with the bits in BL remster The result
is stored in the AL register.

|

Mnemonic  TEST destination, source. Flags CF =0, OF =0
: PF, SF, ZF will be affected to
_ - show result of ANDing.
Algorithm  'destination « destination A source. %10
Addr. Mode Immediate addressing mode

Operation 1AND1=1  1ANDO=0 O0AND1=0 0ANDO0=0 ’

e This instruction ANDs oontents of a source byte or woni with contents of specified ; '
destination word. . | ,

e The source'can be reglster, memory location, immediate data.

e The source and destination both cannot be memory locations.

e Segment registers are not allowed to be used as source or destmatlon
e The destination can be a register or memory location.

o Flags are affected, but neither operand is changed. -

e It is used to set flags before conditional JUMP.

Example TEST AL, 751
Let AL=0111 0101ANDIm1mdlatenumber75Hw1ﬂ1AL
PF=0,SF=0,ZF=0,CF=0,0F=0

-

12.8.2 Shifts | -
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Mnemonic  SAL/SHL destmatlon, count. Flags All flags are affected. |
Algorithm Shift all bits left, the bit that goes off is set to CF. Zero bit i is inserted in

the right most position.

Addr. Mode Immediate addressing mode
Operation CF « MSB « LSB « 0

SAL/SHL are two mmemonics for the same
instruction. This instruction shifts each bit of the
specifies destination, some number of bit
positions to the left. As left bit is shifted out of __
the LSB position, 0 is put in the LSB position.

The MSB will be shifted into CF. .
The count can be any immediate number. S Fig 12.8.1

In case of nnﬂtlple bit shifts, CF will contain the bit most recently shifted in from
the MSB.

Bits shifted into CF previously will be lost.

This instruction can be used to multiply an unsigned bmary number by a power of 2.
The destination can be a memory location or register.

The count is specified in the GXreg_lster

Negative shifts are illegal.

Example * SHL AX, 01 This instruction shift AX by 1 bit to the left

Hnenﬁnic SHR destination, count.
Algorithm  Shift all bits right, the bit that

Addr. Mode Register addressing mode

_ 2 SHR - Shft logical ight byt or word. |

'Fligs' All the flags are affected.

- goes off is set to CF. Zero bit is increased
to the right most position. - ; ‘

Operation 0 MSB - LSB - CF

This instruction shifts each bit in specified
destination some number of bit position to
the right Bit shifted from LSB, goes to CF. :
For Multi bit shift CF will contain bit most
recently shifted out from LSB position.

Bits shifted into CF previously will be lost.

Fig. 12.82
This instruction is used to divide unsigned binary number by power of 2.
Count is any immediate number.
Negative shifts are illegal

The count is specified in CL = 02H the CX register.
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Example  SHR AX, CL |

This instruction shifts each bit in the accumulator by two timeg ¢, the righ;

3. SAR ~ 8hift arithmetic rightbytaor word*

Mnemonic  SAR destination, count All flagg gy, affecteg

Algorithm Shift all bits right, the bit that goes off is set to CF

- The sign bit that is inserted to the leftmogt posit
as before shift,

Addr. Mode  Immediate addressing mode
Operation MSB - MSB - LSB - CF

* This instruction shifig each bit is specified destination, Same number of bit pdsition
of the right, Number of bitg o be shifted depends upon count,
* As bit is shifted out of the .
B position, a copy of old Ms8 —— 2 . LSB
MSB is put in the New MSB DR < < i Ko s % [ i 7
position. ie. the sign bit is .

copied into the MSB. LSB js  New MsB > Old'MsB
moved into CF, '

*  Bits shifted into CF |
previously will be logt. " Fig. 1283

' The count can be an gny i i i ed in the CX register

* Negative shifts are illegal. - . : '

Flags

12.8.3 Rotates

1. RoL - hétatenﬂgiﬁg}?‘” : |
Mnemonic RQ destination, source Flags  Only CF and OF are aﬂ'ocmrid
Algorithm it o) bits left, the bit goos off is set to CF and the same bit is inse
to the right mogy Position. :
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e
’Jdr' ﬂod F - :
A e 4 ified word
o i otates all the bits 10 2 specified word or. byte to the left, by some
s . .
' bitP"s'mni rotated out of MSB is circled back into the LSB. The data bit rotated
ta bl ; : | |
' @:0‘:;158 js also0 copied waF. tate instruction 3 h ti th |
u st W
EL isdefaul’ﬁ _rused or rota . ion when count 18 greater tf an 1 8
' le ROL AX; 01 H ; 1
oo 1ion rotates the contents of AX register by 1 bit to left.
s 9% — >
pemonic. ROR destination, count. Flags -
ot Shift all bits right, the bit that goes off is set to CF and the same bit is
:nserted into the left most position
Addr. Mode Register addressing mode.
operation  CF MSB - LSB
t t B

|+ This instruction rotates all the bits of specified destination operand to the right. The
bit moved out of the LSB is rotated around into the MSB. :
v The data bit moved out of LSB is also copied into CF.

+ The destination may be memory location or register.

+ . The count if greater than 1 should be specified in the CX register.

v Negative shifts are illegal.

g

Flags Only CF and OF are affected.

RCL destination, count.
revious value of CF

Algorithm e o3
is:l}ﬁ all bits left, the bit that goes is set to CF and p
inserted to the rightmost position.

Immediate addressing mode
CFMSB«LSB

7

1



