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Meniory map _ mapped, any o i st
ﬂ o part 18 TEIOT the memory operand addressing
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"ﬂdiiample a group of torminals can be accessed as an array. String
; E_‘of ions also an be used to transfer data to memo,.y mapped VO ports
,::tn} approprid tehardware interface.
L jomepped VO |
If VOs are mpped in /O map IIO then 8086 gupports two different
addressing modes i .
1) Direct rt addressing. ) InderCt port. addressing.
, In direct port addressing, the port number is an 8 bit immedi rand.
This allows fixed access to ports umbered 0-255..
u'ect addressing of memory

, Indirect port addressing is similar to register md
X and can range from

operands. The port number is taken fo
0000H to to ecimal).-By previously adjusting the contents of

Tegister DX, one m' structnon can access any port in the 10 space.
ing a gimple software loop that

+ A group of ad.]acent ports can be accessed us
adjusts the value in DX :

12.2.6 Implied Addressing Mode
The instructions which do not have operands come
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. re latwe baddm“ms mode used by P
, based indexed, relative based ind dexed and 80 0%

1) y matl‘uct
OPCODE ion bytes will contain information of :




Microprocessors & Interfacing (MDU) 12-13 Addressing Modes and Instruction Set

2) Addressing mode designations :
. a) 2 byte Effective Address.

b) 1or2 byte displacement.
¢) lor 2 byte immediate operand.

To understand more clearly, let's observe Fig. 12.3.1 carefully.

1)  Normally first byte is OPCODE byte.

2) 2 byte normally specifies addressing mode. (Remember MOD and R/M).
Sometime it may also contain OPCODE part.

3)  After OPCODE and addressing mode bytes, we have following different cases :
a) No additional bytes (Figs. 12.3. 1(a), (b), (c) and (d))..
b) A2 byte EA (for direct addressing mode (Fig. 12.3.1(6)).
¢) Alor2byte immediate operand (Fig. 12.3.1()).

d) A 1or 2 byte displacement followed by 1 or 2 byte immediate operand
(Fig. 12.3.1(g)). :
One - byte instruction ~ implied operand(s)

REG - Register

L) B 4 REQH ' . MOD - Mode

. . : F - R/M - Register or memory
DISP - Displacement
DATA- Immediate data

Register 12 / from memory with no displacement

® &

Immediate operand to memory with 16-bit displacement

® B [ B rier O FrorerD
; (1t 10-bit data are used)

® ko Fig. 12.3.1: Summary of 8086 instruction format -
4) If a displacement or immediate operand is 2 bytes long, the low order byte
always appears first, this is Intel standard (same was followed by 8085 also).
e . To remember these formats, I will give you only a single format, from that we
get these different formats refer Fig. 12.3.2.
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BYTE1 . BYTE2 BYTE4  BYTES BYTES®
B B (e O —-—3'?* X
e HIGH DISP / DATA|
e HiGH D1 »]-

Register operand / register to
use In EA calculation -

Register operand / extension of OPCODE

Register mode / memory mode
with displacement length

Word / bﬁe operation

Direction‘is to register / direction
is from register ]

-~ Operation ( instruction ) code
Fig. 12.3.2 : Instruction format

*  As shown in Fig. 12.3.2, the first six bits of a multibyte instruction generally §
contains an opcode that identifies the basic instruction type i.e. ADD, XOR etc.
e The following bit, called the D field, generally specifies the direction of the 3
| operation. : v - '
D = 1 means instruction source is specified in REG field.
- D = O means instruction destination is specified in REG field. o3
The next following bit is W. This bit identifies between byte and word - §
operation. ) = >
"~ W = 0 Instruction operates on byte data.
- .= 1Instruction operates on word data_
* Refer Fig. 12.3.2, if you observe in some case, in 2 hyte we b
OPC(?DE and R/M, for some of the cases we have MOD, REG ang R/M First 3
we will concentrate on OPCODE bits in 2nd of i : .. 3
field is 8 bit wide. Under that we have three

referred to as sign extension. ' : ‘worderbyte. Thieds | :

° Sbit is used in conjunction with W to indicate g extensi . .
ettt g P Ssnain of Immedicte s 1 88
‘ = 0 No sign extension

= 1Sign extended 8 bit immediate g i |
'Ihemfomforabitoperationzsaw=0 . ata to 16 bits if W = 1

16 bit operation with a 16 bit immediate operand : S = OLW=1
16 bit operation with a sign extended 8 bit immediate operand : S

v m - . 3
* Used by shift and rotate, to determine single and varighe . bis 1.
V = 0 shift/rotate count isone ' e ahlﬁ's and rotate,

= 1 shift/rotate count ig specified in CI, register -

w1




| : .
ors & Interfacing (MDY) e ASTE Addressing Moge “

i [ an
Microprocessors 2 === N
. d

Z bit | bit with zero in condit; :
, This bit is used as a compare o flag tional repey, (R,
ing

instructions.

7 = 0 Repeat/loop while zero flag is clegar.
= 1 Repeat/loop while zero flag is get, -
_ Refer Table 12.3.1, it aununaﬁma all § bits used in OPCODE field

Table 12.3.1 : 5 bits used in OPCODE fielg

; ; SO T

b

L ‘Field | Value |30 885
No sign extension
Sign extend 8-bit immediate data to 16 bits iy ,
Instruction operates on byte data ™
Instruction operates on word data
Instruction source is specified in REG field
Instruction destination is specified in REG field,

-]
O O = O| O -O

\Y Shift/rotate count is one
Shift/rotate count is specified in CL register
Z Repeat/loop while zero flag is clear
| Repeat/loop while zero flag is set -

* Now concentrate on MOD, /M and REG field in 2~ byte of instruction format T
- second byte of the instruction usually identifies the instruction's operands.
MOD - ‘ |

* The mode (MOD) field indicates whether one of tllxe. operands is in memory or whet¥

poth aperands are register. Table 12.3.2 shows MOD field encoding, this fold 1

| Table 12.3.2 : MOD field ENCODING
|00 | Memory mode, no displacement follows *
|01 | Memory mode, 8 bit displacement follows

£
E:
E ’
F
:
F

_, --i_‘.’__liemw mode, 16 bit displacement follows_
. : Registe : "
o % Brcent whon B gister mode (No displacement) | . gt
comr:edw:f&gﬁd;;mr then 16 bit displacement follows. As seen MOD'®
- placement i.e. 8 bit or 16 bit or no displacement.
The Register (R P
G , P
REG fielq de nd) field identifieg a register that is one of the m'tnrt:fnl“#
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Table 12.3.3 REG (Register) field encoding

000| AL | AX
o01| CL | CX
010| DL | DX
011| BL | BX
100| AH | SP
j01| CH | BP
110| DH | SI
111| BH | DI

in a nu ;
*ﬁ';fl‘ggleu?s used as an extension of the OPCODE to identify the type of operation
v y = 3 : - a

i e. 8 bit or 16 bit. | : _ 3 .

, R/M: Register or memory : This field is of 3 bits. The meaning of R/M bits changes
depending upon mode (MOD) field. i 2 F | P . : :
At this stage we have general clear idea about these thre_ea fields, now, we will take S

some cases.

Case I : Register to register transfer : : )

« Tn this operation, data movement is within the register either 8 bit or. 16 bit. As
mentioned in this operation REG field identifies ONE of the instruction operands.
What about another instruction operand ? 1t is specified by M, W and MOD
bits. Refer Table 12.3.4. » . e

Table 12.3.4 : R/M field encoding when MOD = 11 (binary)

‘MOD = i (binary) |
000| AL AX
001 CL X
010| DL DX
011| BL BX
100| AH SP
101| cH | BP
110| DH SI
You will fing ghgg 111] BH | DI |
Can at Table 12.3.3 matches with Table 12.3.4. Secondly when W =0, you

. Y .
ONLY 16 bit 8 bit source and destination operand. When W = 1, you can select
Source and destination operand. '

, When W=7 mber of instructions and mainly in immediate to memory - =
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« Following are the example instructions those are not correct or valid : @
MOV AH,CX ;  Moving 16 bit o 8 bit (wrong) /
MOV DX,BL ; Moving 8 bit to 16 bit (wrong)

Thus any such combination with other register(s) is INVALID -
CaseIl: Memory MODE (8 bit/16 bit.or No displacement).

* When MOD selects memory mode (MOD = 00 or 01 or 10), then data transfer is
register to/from memory. In that case R/M field indicates how the effective address of

the memory operand is to be calculated. Now refer Table 12.3.5, it depicts EA

calculatiop. : = '

Table 12.3.5 : R/M field encoding when MOD = 00/01/10.

i —
BR+SD | ®+ED+D8. (BX) + (SD + D16
L | (BX) + (DD, | "-'(BX)}._U-)_D+D8 (BX) + (D) + D16
|®m+e0 | @ry+en+ns (BP) + (SD) + D16
®P+@D | BP)+ @D + D8 | BP) + (DD + D16
100 | sD SD+D8 - |(SD+D16
101 | CH | BP | 101 | @D | (151)+D8 i -(DI).+D1,6
110 | DH | SI | 110 | DIRECT ADDRESS | (BP) + D8 "(BP_)'+D’16 11
m | BE | b |11 |@0 -~ |®®+ps | @%+D16

D8 = 8 bit displacement D16 = 16 bit displacement

REG field in this case, as,usual identify the register that is one of the instruction
operand. '

12.4 Segment Override Prefix

Q. What do you mean by segment override pref.lix?

¢ Normally for each offset, segment is fixed. But using ceﬁumt override prefix one
can change segment registers. ' :



