Microprocessors and Interfaces: 2021-22
Lab 4
Addressing Modesin 8086

By Dr. Sanjay Vidhyadharan
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1.1 Immediate Addressing Mode

In this, immediate data is part of instruction, and
appears in the form of successive byte or bytes

org 100h

MOV AX,0005H
MOV BL, O6H

ret

Here, 0005H and 06H are the immmediate data to be loaded

In AX and BL registers, respectively.
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1.2 Direct Addressing Mode

In this, a 16 bit memory address or an IO address is
directly specified in the instruction

Address Location Determination
Example (481)10 - (1E1)16
DS: 2162,
Offset: 481,,
ORG 100h Logical Address: 2162:01E1
MOV AX, 2162H Physical Address: DS x 10,4 + offset = (21801),,
MOV DS, AX
MOV CX, 24
¥ Random Access Memory — O et
MOV [481], CX [2162:01E1 || update | © table C list
MOV BX, [481¥]
2162:91E1 18 80 BP0 0P V0 BB BP PP-PP BV BB BO PO 9P BB B8 B
2162:91F1 ©60 60 B0 00 V0 OO BB PP-00 OO OGP BA AA BB BB BB @ .......ccccccunn
Ifeft 2162:9201 GO B0 B0 PP PP OO BB PP-00 OO OG BA AA BB BB BB @ .......c.cccccean
2162:9211 ©B6 60 B PP PP OO BB PP-00 OO OP BA AA BB BB BB @ .......ccccccenn
2162:9221 ©BA 90 AR BB AP PR AP AP-PA AR AP AA AR BB AA A  ........ccccuunw

2162:9231 060 60 PG B A0 0B AP AP-A0 A0 AR BA B BB AA B ... ............
5}52 :324} Al B G BB A0 AP AR AR-PA BA B AR A AA B A @ ...............

D =R fAfA AR AR AR AR AR AR RAR_AR AR AR AR AR AR AR @AR




1.3 Register Addressing Mode

Operands are stored in registers. Transfer of operands
are extremely fast since no memory access Is required.

All except IP register can be used in this mode.

org
MOV
MOV

100h

AX,0005H
CX,0004H
MOV DX, AX *

ADD

CX,

DX

ret

Move data content of
Register A to Register D

registers
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1.4 Base Addressing Mode

The BX or BP-register is used to hold a base value for effective
address (EA).

A signed 8-bit or unsigned 16-bit displacement will be specified in the
Instruction.

The displacement is added to base value in BX or:BP to obtain the EA.
When BX is used to hold base value for EA, the 20-bit physical address of
memory is calculated by multiplying the content of DS by 16,, adding to EA.

When BP is used to hold base value for EA, the 20-bit physical address of

memory is calculated by multiplying the content of SS by 16,, and adding to
EA.

Example :

MOV AX, [BX+08H]

0008, 08, ; EA=(BX)+ 0008,

BA=(DS) x 16, ; MA=BA +EA

(AX) <~ (MA) or  (AL) < (MA)
(AH) < (MA+1)



1.4 Base Addressing Mode

org 100h

# cmulator: noname.com_ — O x
MOV BX OOlOH file math debug view external virtual devices virtual drive help
, ’—
|zi'-||:||<ll > »‘......
Load reload single step run step delay ms: 0
MOV [0018H],0005H
== 0780:0018 | 0702 : 8008
ﬁ 97018: @5 9@5 2 | [ ADD A¥, 00OBBH =
MOV AX, [BX+08H] (oo [0 [mnss s o x| [0 ok oan ]
BX |an 10 A701A: A BOA NULL ADD [BX + SI1, AL
A701B: B8 998 NULL ADD [BX + SI1,. AL
ret cX |an an A7A1C: @@ A6 NULL ADD [BX + SI1. AL
@701D: B8 BAA NULL ADD [BX + SI1, AL
DX |aa 00 A701E: B8 998 NULL ADD [BX + SI1,. AL
A701F: @ A06 NULL ADD [BX + SI1, AL
Cs |F4P0 A7020: A8 ARG NULL ADD [BX + SI1. AL
@7021: B8 998 NULL ADD [BX + SI1, AL
P 8154 A7022: @@ BB NULL ADD [BX + SI1, AL
ss @7023: 8@ 80O NULL ADD [BX + SI1. AL |
8700 A7024: B0 OO0 NULL ADD [BX + SI1. AL
s> [FFFA A7025: A@ AOG NULL ADD [BX + SI1. AL
A7026: B@ ARG NULL ADD [BX + SI1, AL
8p A7027: 08 996 NULL ADD [BX + SI1, AL
A7028: AB AOA NULL ADD [BX + SI1. AL
s |pese A7029: BA ARG NULL ADD [BX + SI1, AL
DS 0700h 07020 : B0 900 NULL ADD [BX + SI1. AL
. DI |@80868 A702B: @@ ARG NULL ADD [BX + SI1, AL
@702C: B8 B96 NULL ADD [BX + SI1, AL
BX OOth ps 6700 @702D: @0 999 NULL - ... M|
- ES |B7Bﬂ | screen | suurcel reset | aux | vars | debugl stack | flags |

EA: (BX)+08r%,0018h
LogicabAddtess. 0700:0018
PhysiealPAddress: 7018h




1.5 Indexed Addressing Mode

= Sl or Dl-register is used to hold an index value for memory data.

= A signed 8-bit or unsigned 16-bit displacement will be specified in the
Instruction.

" The displacement is added to index value in Sl or DI-register to obtain
the Effective Address (EA)

MOV CX, [SI+0A2H]

FFA2, (Jlenextend ap © EA=(Sl) +FFA2,
BA = (DS) x 16,, ; MA=BA+EA
(CX) < (MA)  or  (CL)« (MA)

(CH) « (MA + 1)



1.5 Indexed Addressing Mode

registers

¥ Random Access Memory

| 0700:[[7H update * table C list

B700:8022 00 A1 B0 B AV AP BR BOE-00 BA B0 VA B BB B0 8O
6700:0032 6O B0 B0 B BV AP AR B0V BP AR VA B BB B0 BA
B700:0042 06O B0 B0 B AV AP B0 BO-0B BP BO VA B BB B0 BA
A700:0052 00 AR PR B AP AP AR BP-AP AP AR AR PO AA 00 AR
A?00:0062 GO A0 A0 B A0 AB BB AR-PA AR BP P AA BA B8 AR
A?00:0072 0O A0 A0 A6 A0 AB AR AR-PA AR BB P AA BA B8 AD
B700:0082 0O BB VB B AV AP BR VB0V BA AR VA B BB B0 8O

ATIRAR - ARG D AR AR AR AR AR AR AR RR_RR @AR AR AR AR AR [RR RARR

org 100h . £ ;h
MOV [0022H], O100H e (80 0@
MOV SI, 0O010H Cx |00 jeD
MOV AX, [SI+012H] DX 199 ]98
cs |ezee
ret IF  |6688
5SS |@700
DS = 0700h; SI = 0010h 5P |6eoe
T
EA = (SI)+012h; BA = DS\ Ne1 (@
MA = BA + EA; AX S MA;ONAL «*MA,; AH — MA DI |@eee
+ 1; Logical Adaresg:=0700:0022; DS |0700
ES |8700



1.6 Base Indexed Addressing Mode

= EA is given by sum of base value, index value and an 8-bit or 16-bit
displacement specified in the instruction.

" The base value is stored in BX or BP-register.
® The index value is stored in Sl or DI-register.

MOV DX, [BX+SI+0AH]

000, SiCXend o . EA=(BX)+(SI)+ 000A,
BA = (DS) x 16, . MA=BA+EA
(DX) < (MA)  or (DL)< (MA)
(DH) < (MA + 1)
CORREQTRSYNTAX HFORMAT ILLEGAL SYNTAX FORMAT

vV MW AX, ¥[BX+SI+20]
VIIMOV AX, [SI+BX+20]
v MOV AX, [SI][BX]+20

x MOV AX, [BX][BP]+20
x MOV AX, [SI][DI]+20



1.6 Base Indexed Addressing Mode

@
A700:0093 G0 00 G0 AP PO AR AP AP-PO PO PP AP BA BB BB BB  ...............

ATAR - ARAD AR AR AR AR AR AR AR RA_AMR AR AR AR AR AR AR [AR

registers
org 100h s 01 [0 Contents of
OV [0033), 01108 o fon i ooy
MOV SI, 0010H cx |68 10 AX
MOV BX, 0011H DX |00 |00
MOV AX, [BX+SI+012H] E 6700
810F
ret 5SS |@700
SP IFFFE
DS = 0700h; SI = 0010h; BX = Q01 % - T
EA = (BX)+(SI)+012h; CEE:nmu >
DI |0008
Logical Addres8:90700:0033; ec  |o700
Phycsial @pddkesSs: 7033h and 7034h
"' Random Access Memory - O X
| ©708:0033 1 @ table st

Bp53 00 PP OGP 9O PP BP PP PO-PPD OO 0O PP GO BB B PA @ ...............
:BB63 090 PP OO PP VA BP PP AP-PP OO 0O PG B8 BB BB VA ... ............
73 00 0P 00 90 PP GO OO PO-0P GO 00 PP B0 BB @D B  ...............
83 PO 0P BB PO PP BV PO PO-0P PO OO PP GO BB BB BB @ ...............
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1.7 Reqgister Indirect Addressing Mode

» The offset address resides in one of these three registers i.e., BX, Sl,

DI.

» The sum of offset address and the DS value shifted by one position

generates a physical address.

ORG 100h
MOV AX,

MOV DS,

MOV CX, 0154h
MOV ST, 42Ah

MOV [SI], CX

RET

0708h
AX

® emulator: code.com X
file math debug view external virtual devices virtuaidrive help
_
= (] qi 1|2 A e T G
Load reload step back single step run step delay ms: 0
MmO L 0708 : [P0 F400:0154
07 |08 g74aA: 54| 884 T | | BIOS DI -
s A74AB: 881 @ —J INT 826h
gx [o0 o0 [T : 999 NULL
@a74aD: 80 988 NULL *
X |81 |54 @74RE: 88 688 NULL ADD [BR + SI), AL
@74aF: 80 868 NULL ADD [BX + SI1, AL
DX |80 |68 #74BA: 88 984 NULL ADD [BX + SI), AL
G74B1: 90 998 NULL ADD [BX + SI1, AL
CS  |Fu00 A74B2: 88 998 NULL ADD BH, BH
A74B3: 80 @08 NULL BP
P |o154 #74B4: 8@ 938 NULL SBB CL, BH
ss @74B5: 88 898 NULL [BX + SI], AL
6760 @74B6: 9@ 988 NULL ADD [BX + SI1, AL
s [FFFa #74B7: 98 88A8 NULL ADD [BX + SIJ, AL
B74B8: 89 B9HA NULL ADD [BX + SI1, AL
e [oeee B74B89: 98 888 NULL _j ADD [BX + SI), AL
B74BA: 80 866G NULL ADD BH, BH
sl 842A @74BB: 88 808 NULL EC BP
i #74BC: 8@ 899 NULL ADD BH, CL
DI fﬂl!ﬁ @74BD: 88 998 NULL ADD [BX + SI1, AL
A74BE: 98 6808 NULL ADD [BX + SI], AL
DS |6708 #74BF: 80 699 NULL ADD [BX + SI), AL
#74C8: 98 BB NULL ADD [BX + SIJ), AL
ES |0700 @74C1: 8@ 908 NULL ADD [BX + SI1, AL
a74C2: 80 998 NULL ADD BH, BH
#@?74C3: 80 968 NULL DEC BP
@?74C4: 00 898 NULL ADD AL, @GCFh
@74C5: 89 608 NULL ADD [BX + SI), AL
§74C6: 8@ 898 NULL =] --- hd|
screenl sourcel reset l aux ‘ vars l debug] stack I flags |

Physical Address: 0708:042An
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1.8 Implied Addressing Mode

= The instruction itself will specify the data to be operated by the

Instruction.
registers y ] registers 1
o oo [ | 0| e [on o0
MOV BX , 25h ~ o0 o o (R
MOV AX, 30h o% [00 [55 DX IWW
cs  |e7ee s [e70
MOV CX, 78h P [ot0c P W
S5 |@7e8 59 ||]7[m
MOV DX, 55h e e W
FTTT BP (6000
FOPA SIITTT) s [2ecD
RET o IFTTT T
_ ps |e700 ps 6700
ES |8700 ES |@700
POPA command will pop all Before POPA  After POPA

the general purpose registers.

12



1.9 String Addressing Mode

= This addressing mode is related to string instructions.

= In this the value of Sl and DI are auto incremented and decremented
depending upon the value of directional flag.

* |n string addressing mode, the EA of source data is stored in:Sl-register
and the EA of destination data is stored in DI-register

Example :

MOVS BYTE
EA =(SI) ; BA =(DS)x16, ; MA =BA+EA
EA. = (DI) ; BA_=(ES)x16,, ; MA_=BA_+EA_

(MA) < (MA)
If DF = 1, then (SI) < (SI) -1 and (DI) <~ (DI) - 1
If DF = 0, then (SI) < (SI) +1 and (D)« (DI)+ 1

13



1.9 String Addressing Mode

ORG 100h

CLD

LEA ST, al
LEA DI, a2
MOV CX, 5
REP MOVSB

RET

al DB 1,2,3,4,5
a2 DB 5 DUP(0)

registers

14

Check the
content of SI
and DI after
each step.




2.0 IO Port Addressing

® |t can be either direct or indirect.

®" Indirect 10 port addressing, the 10 address is specified in the
Instruction.

" Inindirect 10 port addressing, the instruction will specify the name of the
register which holds the port address

Direct IO Port Indirect IO
Addressing Port Addressing
IN AL, 80H; MOV DX, 2080H
IN AX,80H; IN AL, DX;
OUT 80H, AL;

IN AX, DX;
OUT 80H, AX;

OUT DX, AL;

OUT DX, AX;

15



Problems

Load the operand (16AC),, into register BX using immediate, register
addressing mode.

Using direct addressing mode load the data (4ECB),; In the memory
location 3000:171E.

Let DS = 0300h; Sl = 3126h and CX = 4A3Ch. What will'lbe the physical
address of the memory location?
MOV [SI], CX
Justify your answer with an ALP.
In the example of string addressing mode, replace the command

‘MOVSB’ by ‘MOVSW': Show the change in SI and DI after each step of
execution. Does it still support string addressing mode?

Assume DS .= 3000h; BX = 1234h, ALPHA = 0012h, SI = 1233h.
Determine the addressing mode and calculate and verify the physical
addressing of the memory location for the following instructions:

MOV [BX] + ALPHA, AH
MOV [SI] + ALPHA, AH

16



Problems

® Assume: DS = 3000h, BX = 1000h, SI = 1234h and ALPHA = 0012h.
Find the physical address for the following instruction:

MOV AL, [BX] [SI] + ALPHA
Verify your result with an ALP.

17






