modes DS may be overridden by C§
grogsing T " or E§; ang .
| gr,ﬁy be overridden by CS, DS, or ES. Specific cagey that canriot T:ve:; o -,
E b ve We:-ﬁd
flowg : e
8 O8 regiter i always used 28 the segment giger ),
) Jddress the next instruction to be executed. N Computing th
) For stack pointer SP, S8 is the segment register.
g For string operation ES is by default segment register for estingtion operang

mnstruction Set of 8086

; . : ,

| ISt s oy —

The instruction set of 8086/8088 is divided into number of ; i

ety | T groups, of functionally
peent gFOUPS &7°

, Data transfer group. o ’ Aﬁthnmﬁc group. .
, Bit manipulation group. ¢ String instruction group.
+ Program transfer instruction group. o Process control instruction group.

Graphical presentation of different groups is as shown.

Instruction sét
]
" | A :
a ; Process control
transfer . Bit manipulation nstructi
gy - Arithmetic group R l -
; String
§ -- - TR Instructions
Addition Subtraction Multiplication Division Program transfer
instructions

v v v .
Logical Shift Rotate :

oy L Extemal 0
| ™MW/ Address  Flag opﬂ.;“ﬂm ynchronisation operaton
\ object  -transfer , | —
. ' ‘ : 1od is from the PO
OfﬁEw :; W.'e. will start with instruction set. The mfomutgon f;;ﬁsen.on given o
| .I?J n::::’l 13 to the assembly language programmer. Tﬁﬂ inforTt nati
‘ nic (S . X .
3 Mg"f‘ithm yntax of the instruction )
v tion of the i .
k E%;e& W’tmt:twg
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€ you above informatjon some typi
at you shoulq know

e significance and
12.6

ical symbols/labels are used. I feel

()

meaning of those labels.
Data Transfer Group :
: The 14 data tray :

sfer instrye

tibns are listed ag fo’llows g

T Won Load effective address
| PUSH. | pug, word onto stack | | g Load pointer using DS
.| POP Pop word off stack | LES Load pointer using ES

XCHG Exchange byte or worg ' |
XLAT Translate byte

5 )

ﬁnputbytewwmd 'Loa&Angistgrﬁ'on;ﬂ
ouT Outputbyte or word SAHF Store AHregmter in flags
L™ PUSHF Push flags onto stack
POPF 'Pop flags off stack
These i!lsmw!‘.iona move sin




i
!

Desﬁnation = Source Or Operand 1= Operand 2

gorith™ : : :

Mode Register addressing mode ‘
padr- s The MOV instruction copies & word or a byte of data from 2
oper®” ﬁxedfapeCiﬂed source to a fixed/specified destination.

ples R T L L '
1 MOV (1, AL This instruction copies the contents. of the AL register to

L MOV (D AL memory locaticn whose offset is stored in SI register.

g, MOV AX, Temp_Besult

3. MOV AX, BX

4}OV COUNT (DI, 2DH
ie. MOV COUNT (DI),2DH

Following table contains valid source

The contents of
transferred/copied
increment
Temp_Result will
~ This instruction cop?
register. The LSB
of BX ie BHi
This instruction COP
ired memory loc

requ
displacement

the sum of
(EA = COUNT + DI)

and destination operands.
——

Addressing Modes and Instruction Set ™

~copy 2 Word oraByte

SI'. No.

Destination
)

Memory

Accumulator

Register

__'_._...——-——'-'-'-'—-

Register .

Memory

Register

Memory

Seg — Reg

Seg — Reg

Reg — 16

[ =
=R B R el D ke

memory location Te

1
be copied to the AH register.

s copied to AH.

;

[Mem-10__
ER S

Flags No flags are affected.

mp_result will be

to the AL register- Tiien the IP will
and contents of location after

ies the contents of BX register to AX

of BX ie. BL is copied to AL and MSB

ies jmmediate number oDH to the .

ation. EA of the
COUNT and the contents of DI

[ Source _
Accumulator
Memory.
Register
| RegiS%®”
Memory

Register:

Immediate

Immediate |-

Reg — 16
/

Memory

| Seg-Beg




Microproces L ] , ¥
SE S0rs & Interfacing (MDU) 12-21 Addressing Modes and Instruction Set K
Followi
wing rules are observed while executing the instruction ("D
The Source & ' MOV [1100}, [1200]
an Instruction I?:I;ugm'} be: Incofrect . 1, 1 :
Memory Locations "y ‘ Memory  Memiory
Location 1 Location 2
The Destination in MOV 592FH, BX
an Instruction CANNOT be Incorrect
,Immediate Number “ Immediate
' number
~ The Destination in e MOV 592FH, CS
&n Insruction CANNOT be “Incorrect t
Segment Register CS =) Immediate '
incorrect ' number
~ The Source & Destination must both be of | BL -
R 1 JINER
: Is not . : i
& AX s 16 Bi Is no pocsibleboeauuBLlsBBﬂ : : 16bit 8bit
~ (WORD) (BYTE)
It CANNOT copy value of one segment MOV DS, LS '
Register to another segment Register Incorrect t t
(One should copy to general register first) q Data Code d
: _MOV CS, 5487H
It CANNOT copy immediate value to incorrect i
- segment Register. ‘ Code Immediate
f Seg.  number
 |LGANNOT set the value of CS & IP Registers '
- | Fig. 12.6.1
A _
: Mnemonic  PUSH Source Flags  No flags are affected.
‘; Algorithm  SP=SP-2 _ ' |
| Bl SS : [SP] (Top of the Stack) = Operand :
Addr. Mode  Register addressing mode - L8
g Operation  SP - SP-2 SS — data from specified source
i, This instruction decrements the stack pointer by 2 and copies a word from a
] specified source to the location in the stack segment where stack pointer points.
e The source of operand (16 bit data to be stored on stack) can be a general purpose
f register, flag register, segment register or memory.
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* The stack segment register and stack pointer must be initialised before using this
instruction.

* PUSH can be used to save data on the stack so that it will not be destroyed by a
execution of successive instructions.

Example  PUSH AX

Now we will see detailed analyms of what exactly happens when instruction PUSH AX
executes. | _ .
PUSH AX
SP - SP-2 - .
SS — Copy word from AX reglster to locatmn in Stack segxnent (SS) where SP pomts

Mnemonic POP Destmatzon OR POP Operand - Flags. No flags are affected
Algorithm - Operand = SS : [SP] (top of stack)  SP=SP+2 - :

Addr. Mode Regmter Addmssmg mode

Operation SS - Data copied to destmahon oroperand .. SS— SS: [SP + 2]
e This mstmct:on copies a word (two successive memory locat:lon contents) from stack
segment in' memory to a destination specified in the instruction.
* The destination can be a general purpose reg’mter. ﬂa,g regmber, a segment neglster
or a memory location. -
' e Thedatamthestackpomber:snotchanged = poer
.' - e After the word is copied to specified destination the stack ‘pointer is automatically
mcmmenbedbthopomttonextwordonstack e e i
Example POP AX | i \ |
This instruction copies a word (two successive memory location contents) from stack
segment in memory to the AX register. S , .

4 XCHG 4- E,xghange byte or word

Mnemonic XCHG destination, source. . Flags  No flags are affected
Algorithm - destmatmn = source _

Addr. Mode Imphed addmssmg mode

_ Operatmn destination ¢> source - 5 3 N :
"e ' This instruction exchanges the contens of a register with contents of another
i 0 - register or the oontents ofa regxster th.h contents of memory locatmn o
N ‘.‘I'l:amg:stercanbeﬂflé"blt.'" :
.'_‘ & XCEQ, cannob directly exchange tha amtants of two memory locatmm
' v 6.8 XCHG [1224];{5068] ,,Thm transfer:is not possible.” - i o e
. . Thé source gnd rleatmahdﬁ ‘T Both be wonds orthefboth HIustbebytes
*r,wple {ICHGAX,BX. miw & BX, - e T el

‘-{I:.
1 : : ; R
1 at . : - SR g .
. ! ¥ oy : * z

[
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* o Sl
: 5 Lot Bty
S, TR RIS we tho., PNy s

LT

S g

' i Modes and !nstru
T8 : . g ctlﬁ
o This instruction will exchange the word in AX register with the Woni . Ny
* - Contents of AL & Contents of BL, Contents of AH «, Contentg of B

BE X “’Eistet

5. XLAT - Transiate or Refiacs Bygy

Mnemonic  XLATXLATB (B indicates _pyte Flags N g
: operation] (meaning of XIAT and 283 are ﬂﬁ‘ected
XLATB is same, either XLAT or :
XLATB can be written) .
Algorithm AL = DS: [BX + unsigned AL}
Addr. Mode Implied Addressing mode
| Operation AL «DS: [BX + A1)
':‘hhls nstruction replaces a byte in Al register with g byte a loo U taly,
M€ memory. ie. it copies the value of memo at locati : i
AL to the register ' i : -

IN accumulator, port address. flags No flags are affected
Algorithm — . |
Addr, Mode Direct por add.ressiﬁg mode
Op.eration - AX Contents of port . op _ AL. « contents .Ofpm'l
AX penstroction will copy dats from vt whose address is given in the instruction
Tegister or Al register. The data can e either 8 bit or 16 bit
EXample IN AL, C8H.



the port address is specified directly in the instruction. The port

the pixed 00 to FF ie. 8 bit address is directly specified. Thus addressing

addressing The above example is an example of direct port

wddresSE e port IN instruction, the port address is loaded into the DX register

, for the Va‘ﬁ:m struction. Since DX is a 16 bit register, the port address can be any

befor;e :h:etweeﬂ 0000H and FFFFH. Therefore it is possible to address up to 65, 536
- Y

pum
i this mode_——" . - peit
ports M%V DX OFFOH ; Initialize DX to point to port.

;g' \L, DX, Input an 8 bit data from port OFF0 to AL i.e. contents of port OFF0 are
mpied’to ihe AL register. The addressing mode is Indirect port addressing mode .

o 10 deies v e mappedi e

Mnemonic OUT port address, Accumulator. - Flags No flags are affected
Algorithm  — S _ £ '

Addr. Mode Indirect port addressing mode |

Operation  Contents of AX - Port address / Contents of AL — port address. ‘

This Instruction copies a byte from AL or a word from AX to the specified port.

Example MOV DX, FFF8H
OUTDX,AL

Iczzédesired port address in DX. :
ies contents of AL to given port address in register DX

* Ithas two possible forms.
Fixed port e Variable port.

?it;h :ht::d port form, the 8 bit port address is specified directly in the instruction
eg OU;rm, any one of 256 possible ports can be addressed.
¢ addres 3—%.5.{’ AL ; copies the contents of AL to port 3B H.
" Inthe vaﬁsmg mode is Direct port addressing mode.
able port form, the contents of AL or AX will be copied to the port at an

Adre .
. The above example in table is an example of indirect port addressing.
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A

12.6.3 Address Object A

v ' These instructions manipillate the addresses of the variables, rat.her" than the
: contents or values of the variables. These are mainly used for list processing, based

variables and string operation.

g

FREANES AT

{ Address Obje

N B Ay ’
_L -

i g

-

E ‘;a.

E{f Mnemonic LEA register, source.:
5 Algorithm  REG = Address of memory (offset)

Addr. Mode ! Reglater Direct Addressing

Operation REG « source. L . '

e This instruction determines the offset of iari_ables or memory location named as
source and puts the offset in the indicated 16 bit register. '

e Generally this instruction is replaced by MOV when assembling is possible.

e Normally the offset is loaded into index register or base pointer registers such as
SI, DI, BX, BP. - lE“k ' :

Example LEA AX, COUNT —

This instruction loads AX with the offset of COUNT in DS.

o B B N
prree LR o ‘f‘ﬂ@{rr".‘n PPN ikt dng

'2.1DS - Load pointer with DS
- (Load Register and DS with words from memory) -

Mnemonic LDS register , source. Flags No flags are affected
Aigorithm  REG = First word, DS = Second word ' '

Addr. Mode  Register Direct Addressing.

Operation REG « Source, DS « (Source + 2)

* The source is always a memory location. DS is used as a segment register for
memory. e

*  This instruction isa2 byte instruction. It copies a word from two memory locations
into register specified in the instruction. Tt then copies a word from the next two
memory locations into the DS register.

t""‘*——__—-—--‘"'_—__—_._._»_-—- : i

Dl i ol G o eaide it B0 s o . abiang L
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(Load mgwter' and ES with words fmm the memary)
Mnemonic LES register , source. Flags No ﬂaga are aﬁ'ected
Algorithm REG = First word, ES = Second word

Addr. Mode  Register Direct Addressing

Operation REG « Source, ES « (source + 2)

« The source is always a memory location.
o This is a 2 byte instruction. It copies a word from two memo 1
specified in the instruction. It then coples a wo

mto the ES Tegister.

S -

12.6. 4 Flag Instructions (Flag Transfer)

These instructions are related to movement of flag reglster tolfmm a regmter and .

memory. .

s into register
ocationsSe

(Copy lower by:e Ofﬂa.g mter " AH) 72 . .

" .
nemonic  LAHF Flags  No flags are affected.

Algorithm  AH= ﬂag regia_tér's lower byte

Addr. Mode  Implied Addressing mode

Operation - AH « Lower byte of flag register .
The lower byte of 8086 ﬂag register is copled to the AH m@r

| | (GOpycoutents ofAH: =y
' Mnemonic SAHF R bouger b"‘e °fﬂa6' register)

Algorithm  AH = flag register i




