Chapter 1: THE 80x86 MICROPROCESSOR

E. Based relative addressing mode

In the based relative addressing mode, base registers BX and BP, as well as a
displacement value, are used to calculate what is called the effective address. The
default segments used for the calculation of the physical address (PA) are OS for
BX and SS for BP. For example:

MOV CX,[BX]+10 ‘move DS:BX+10 and DS:BX+10+1 into CX
:PA = DS (shifted left) + BX + 10

Alternative coding's are "MOV CX,[BX+10]" or "MOV CX,10[BX]". Again the
low address contents will go into CL and the high address contents into CH. In the
case of the BP register,

MOV AL [BP]+5 'PA = SS (shifted left) + BP + 5

Again, alternative codings are "MOQOY AL,[BP+5]" or "MOY AL,5[BP]". A brief
mention should be made of the terminology effective address used in Intel
literature. In "MOV AL,[BP]+5", BP+5 is called the effective address since the
fifth byte from the beginning of the offset BP is moved to register AL. Similarly in
"MOV CX,[BX]+10", BX+10 is called the effective address.

F. Indexed relative addressing modes

The indexed relative addressing mode works the same as the based relative
addressing mode, except that registers DI and S hold the offset address. Examples:

MOV  DX,[SI]+5 ‘PA = DS (shifted left) + Sl + 5
MOV CL,[DI|+20  ;PA=DS (shifted left) + DI + 20

Example 1-17 gives further examples of indexed relative addressing mode.

Example 1-17

Assume that DS = 4500, SS = 2000, BX = 2100, SI = 1486, D] = 8500, BP = 7814, and AX = 2512.
Show the exact physical memory location where AX is stored in each of the following. All values are

in hex.

(a) MOV [BX]+20,AX (b) MOV [SI]+10,AX
{c) MOV [DIJ+4,AX (d) MOV [BP]+12,AX
Solution:

In each case PA = segment register (shifted left) + offset register + displacement.
(a) DS:BX+20 location 47120 ={12) and 47121 = (25)

(b) DS:SI+10 location 46496 = {12) and 46497 = (25)

{c¢) DS:DI+4 location 4D504 = (12) and 4D505 = (25)

(d) SS:BP+12 location 27826 = (12) and 27827 = (25)
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6. Based indexed addressing mode

By combining based and indexed addressing modes, a new addressing mode is
derived called the based indexed addressing mode. In this mode, one base register
and one index register are used. Examples:

MOV  CL,[BX][DI]+8 :PA = DS (shifted left) + BX + DI + 8

MOV  CH,[BX][SI]+20 :PA = DS (shifted left} + BX + St + 20
MOV  AH,[BP][DI]+12 'PA = SS (shifted left) + BP + DI + 12
MOV  AH,[BP|[SI]+29 'PA = SS (shifted left) + BP + S| + 29

The coding of the instructions above can vary; for example, the last example could
have been written

MOV  AH,[BP+SI+29]
or
MOV  AH,[SI+BP+29] :the register order does not matter.

Note that "MOV AX,[SI][DI]+displacement" 1s 1llegal.

In many of the examples above, the MOV instruction was used for the sake of
clarity, even though one can use any instruction as long as that instruction supports
the addressing mode. For example, the instruction "ADD DL,[BX]" would add the
contents of the memory location pointed at by DS:BX to the contents of register
DL.

Table 1-3: Offset Registers fq:.'_Y_a.:_'_iq._u__g_ Segments

! : X
|Segment register: i CS , DS 5 ES |88 |

|Offset register(s): | P | SLDLBX | SLDLBX | SPBP |

Segment overrides

Table 1.3 provides a summary of the offset registers that can be used with the four
segment registers of the 80x86. The 80x86 CPU allows the program to override the
default segment and use any segment register. To do that, specify the segment in
the code. For example, in "MOV AL,[BX]", the physical address of the operand to
be moved into AL is DS:BX, as was shown earlier since DS is the default segment
for pointer BX. To override that default, specify the desired segment in the
instruction as "MOV AL,ES:[BX]". Now the address of the operand being moved
to AL is ES:BX instead of DS:BX. Extensive use of all these addressing modes is
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shown in future chapters in the context of program examples. Table 1.4 shows
more examples of segment overrides shown next to the default address in the
absence of the override. Table 1.5 summarizes addressing modes of the 8086/88.

Table 1-4: Snmgle E@Eﬂt Overrides

Instruction Segment Used IDefault Segment
MOV AX.CS:[BP] CS.BP SS:BP

MOV DX, S8:(81] 55:81 DS:SI

MOV AX.DS:[BP] i ‘DS:BP S5.BP

MOV CXES[BX]H12 {ES:BK-*IE N DS:BX+12
IMOV 88:[BX][DI}+32.AX |SS:BX+DIH32 \DS:BX+DI+32

Table 1-5: Summary of 80x86 Addressing Modes

Addressing Mode Operand | Default Segment
Register _reg |none
[mmediate __|data none
Direct - [offset] . |D§
Register indirect [BX] D8
(8] D§
: _[D1] DS
Based relative [BX]+disp Ds
[BP+disp S8
Indexed relative [DI)+disp DS
S [ST]+disp DS
Based indexed relative [BX][31]+disp D3
[BX][DI]+disp DS
[BP][SI]+ disp 55
[BP|[DI]+ disp 53
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