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Microprocessors

Subtraction Instructions

The subtraction instructions include: SUB, SBB, DEC and NEG.

e How the Microprocessor Subtracts:
Like every other general-purpose microprocessor, the 8086, has no internal
subtraction unit. However, it does have an addition unit an adder and can
subtract numbers by adding them.
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1. SUB (Subtract)

can sub 8- or 16-bit operands, SUB a source and destination operand and puts
the result in the destination.

destination = destination — source

4ia = 5 3hall 54 destination Js 7 s hall s source J) o)) Cua 1ilasdl

The syntax: SUB destination, Source

+ It sub a byte from byte or a word from word.

« It effects AF, CF, OF, PF, SF, ZF flags.
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Example) What’s contain of AL after execute this program?
MOV AL, 03FH
MOV BL, 23H
SUB AL, BL
HLT

Answer:

AL=03FH - 23H
AL=01CH
BL=23H s 5z skl (2S complement) J) 3G |1
(2S complement )1101 1101 «—— 0010 0011
= 1101 1101 g 4 7 5 bl aaa 2
1101 1101
o011 1111+

CF=1 0001 1100
CF=0 guail CFJ o i .3

CF=0 |, AL=1C
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# emuB086 - assembler and microprocessor emulator 4.08 ]
file edit bookmarks assembler emulator math asciicodes help
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new open  examples save compile emulate | calculator convertor | options
Wose MOV AL, O3FH =
98 MOV BL, 23H i
SUB AL, BL
HLT
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e Types of subtraction Operation:

a. Reqgister Subtraction

% Example:

SUB AX, BX ; AX=AX-BX

b. Immediate Subtraction

% Example:
MOV DL, 12H
SUB DL, 33H
HLT
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C. Memory -Register Subtraction

Example:

SUB [BX+DI], CL

Example) By using assembly language write a program to find result for
subtract 724H from 3C3H?

Answer)

MOV BX, 03C3H

MOV CX, 724H

SUB BX, CX

HLT

1111 1000 1101 1100 <+—— 0000 0111 0010 01007 s_+-ll (2°s complement)

0000 0011 1100 0011
1111 1000 1101 1100 +

1111 1100 1001 1111
BX=0FC9FH, CF=1
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: Emulator 8086 I alasiuls daiil) JasY

bookmarks assembler emulator math ascii codes help
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open examples save | compile emulate | calculator convertor options
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2. Subtraction-with-Borrow( SBB)

(» (CF )Flag Carrydasd & yhay 4l cl5uly SUB I ailbad auaa 4l 53 jlatiul o = jh 4 2aly
PP

destination = destination - source - carry

The syntax: SBB destination, Source

» It sub the two operands from CF.

+» It effects AF, CF, OF, PF, SF, ZF flags.
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Example:
STC
MOV DH, 03FH
SBB DH, 23H
HLT
Answer)
DH= 03FH- 23H- CF
1101 1101 «<— 0010 0011 5 =4l(2’S Complement)
00111111

1101 1101 +

0001 1100

1111 1111 +

0001 1011

DH=01BH, CF=0

boockmarks assembler emulator math ascii codes h&lp
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ocpen examples save compile emulate calculator convertor opt-ons

SET

HOY DH. OG3FH

SBB DH. 23H

HLT
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Example) what'’s result for this program:
STC
MOV DX, 042CH
SBB DX, 07F8H
HLT
Answer)
DX=0FC33H
DX= dest. - source- cf
DX=042CH - 07F8H-1
1125 Complement 2! Leayl s 07F8H 4 2S complement I 2l
3. Decrement (DEC)
The DEC instruction subtracts 1 from a register or memory operand but unlike
SUB, does not affect the Carry Flag (CF).
Y 4l SUB Jlxyl Jie G 438153 S a8 e ) Jass (5 5ima (00 28 5 = 5hay DEC il )
C5SIA 8 Al a8 ge dallae die @lld 4y ) Sal LAl Cilalae (a8 a0y 58 5 CF Sle
The Syntax: DEC destination

Types of decrement instruction:

1. DEC register
2. DEC [MEM.]
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Examples:

DEC CX; CX=CX-1

DEC AL; Decrement a byte register

DEC [BP]; Decrement a byte in memory([BP]= [BP]-1)
DEC W.[BX]; Decrement a word in memory

Example) What’s this program print?

MOV [SI], 89H

DEC [SI]

HLT

Answer)

[SI]= 88H

file edit bookmarks assembler emulator math asciicodes help
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4.Negation (NEG)

The NEG (negatation) instruction takes the two's complement of a byte or word. It
takes a single (destination) operation and negates it.

. The Negate instruction equivalent 2's — complement.
The form: NEG destination

1. NEG [MEM.]
2. NEG Register

EX)

MOV AL,0FFH
NEG AL

HLT

Answer)

0000 0001 < 1111 11111(2’S complement)

AL=01
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