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The XCHG (exchange) instruction exchanges the contents of a register

with the contents of any other register or memory location. The XCHG

Instruction cannot exchange segment registers or memory-to-memory data.

Xchg destination, source

xchg AX,BX
xchg CX,[100]
Not allowed states
Destination
Memory
Register 8 bit
Seg-Register

Allowed states:
Destination
Accumulator
Memory
Register
Register

C) Load Effective Address LEA

Source
Memory
Register 16 bit
Seg-Register

Source
Registerl6
Register
Register

Memory

There are several load-effective address instructions in the microprocessor

instruction set. The LEA instruction loads any 16-bit register with the offset
address, as determined by the addressing mode selected for the instruction.
The LDS and LES variations load any 16-bit register with the offset address
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retrieved from a memory location, and then load either DS or ES with a

segment address retrieved from memory.

Mnemonic Meaning Format Operation Flags affected
LEA Load effective address LEA Regl16,EA EA — (Reg16) None
LDS Load register and DS LDS Reg16,EA EA — (Reg16) None

EA+2 = (DS)
LES Load register and ES LES Reg16,EA EA — (Reg16) None
EA+2 — (ES)
+ LEA

The LEA instruction loads a 16- or 32-bit register with the offset address of

the data specified by the operand.

By comparing LEA with MOV, we observe that LEA BX,[DI] loads the offset
address specified by [DI] (contents of DI) into the BX register; MOV BX,[DlI] loads
the data stored at the memory location addressed by [DI] into register BX.
Examplel:

LEA SI, [ BX+Dl].
This instruction adds BX to DI and stores the sum in the Sl register.
+ LDS, LES
The LDS and LES instructions load any 16-bit or 32-bit register with an offset
address, and the DS, ES segment register with a segment address. These
instructions use any of the memory-addressing modes to access a 16-bit or 32-bit
section of memory that contains both the segment and offset address.
Example2:
LDS BX, [DI]
This instruction transfers the 16-bit number, addressed by DI in the data segment,
into the BX and DS registers.
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Example3:
For the figure below, what is the result of executing the following instruction?
LEA SI, [DI + BX +2H]

Solution:
SI= (DI) + ( BX) + 2H = 0062H

DS 0100 i DS 0100
si [ Foo2 st [ 0062
DI [ 0020 DI [ 0020
ax | 0003 ax[ 0003
BX [ 0040 ex [ 0040

Before After

For these three instructions (LEA, LDS and LES) the effective address could

be formed of all or any various combinations of the three elements in Fig below

EA = {BX} n {Df} { 8 — bit displacement }

BP SI 16 — bit displacement

The three element used to compute an effective address
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Example 4: For the figure below, what is the result of executing the following instruction?
LEAST , [ DI + BX +2H

[—

Solution:
SI= (DI) + (BX) +2H = 0062H

01040 [ 55 : 01040 | 55
o 01041 | A2 = 01041| A2
Sl 01042 | 68 Sl 01042 | 68
DI 01043 | 90 DI 01043 | 90
01044 | DD : 01044 | DD
X 01045 | DF X 01045 | DF
BX 01046 | 12 BX 01046 | 12
Before 01047 | 34 i After 01047 | 34
Example 5 :
Instruction Sample Result
LEASI,[BX+SI +55] Valid SI=BX +S| +55
LEASI, [BX +SI ] Valid SI=BX + SI
LEA BP, [ 890C] valid BP= 890C
LEA AX, [BX+SI +20] Valid AX=BX+SI +20
LEADI,[BP+DI +55] Valid DI= BP+DIl +55

LEADI,[DI+DI +55] Not valid because EA doesn’t involve DI twice

LEACS,[BP+DI +55] | Notvalid because destination cant be segment register

LEAIP, [ BP +550C] Not valid because destination cant be instruction pointer

LEAAX,[CX+DI +1D] | Notvalid because EA doesn’t involve CX

LEAAL,[DI +103D] Not valid because destination must be 16 bit

Example 6:What is the result after executing each one of the next instructions?
LEA BP, [FO004]

MOV BP, FO004

MOV BP, [F004]

Solution:

Instruction Result
LEA BP, [F004] The value FO04 will be assigned to the Base Pointer
MOV BP, F004 The value FO04 will be assigned to the Base Pointer

MOV BP, [FO004] The wordat memory locations FO04 and FOO5 ( in the current
Data Segment) will be assigned to Base Pointer
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%+ Question
What is the contents of Sl after executing the following instruction?
LEA SI, [DI+BX+10h]
Where DI=50h, BX=10h.

(LEA,
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LDS, LES) &yl Jaal (aila s

o =y dncnal Lol L
4 gl 5
LEA Js Olge ot | LEA regl6,meml6 Meml6 — regl6 A Y

3 Joes oo 7 1
LDS LDS regl6.mem32 I\.IemB_ Ieg1§ NERPVIN
DS |l Mem32+2 — DS
3 Jors Joot Mem32 — regl6
g L rag o D& o A Y
LES ES fd LES regl6.mem3 Mem32+2 — ES gy
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