Examples of Assembly Language Programs

———

6.1 INTRODUCTION

. To learn assembly language programming the beginner should write simple programs givenin
tltus ch.apter and try to execute them on Intel 8085 based microprocessor kit. The memory addresses
gwen.m the program .are for a particular microprocessor kit. These addresses can be changed to suit
the microprocessor kit available in the laboratory. Before writing assembly language program, one
should learn some important Intel 8085 instructions such as MOV, MVI, ADD, SUB, LXI, LDA, INX,
INR, HLT etc. described in chapter 4. While learning programs, one should gradually pick up new
instructions which have not been used earlier.

6.2 SIMPLE EXAMPLES
The use of some important instructions are described below with very simple examples.
The memory addresses given in these examples are for Vinytics’ kit. '
Example 1. Object: Place 05 in register B.

PROGRAM

Memory address  Machine codes  Mnemonics Operands ~ Comments
FCO00 06,05 MVI B, 05 Get 05 in register B.
FCO02 76 HLT Stop

The instruction MVI B, 05 moves 05 to register B. FILT halts the program. A program is fed to the
microprocessor kit in machine codes. The machine code for the instruction MVI B, 05 is 06, 05. The
1stbyte of the instruction is 06 which is the machine code for the instruction MVI B. The second byte
of the instruction, 05 is the data which is to be moved to register B. The code for HLT is 76. The
machine codes for a program are entered in the memory. In the above program the memory addres-
ses from FC00 to FC02 have been used. The machine code 06 is entered in the memory location FC00
H; 05 in FC01 H and 76 in FC02 H. This program can be executed on a microprocessor kit and the
register B can be examined. After the execution of the program the register B will contain 05. The
memory address can be changed to suit the microprocessor kit available in the laboratory. The ad-
dress and data used for a microprocessor based system are in hexadecimal system. The symbol H

after a digit denotes that it is in hexadecimal system.

Example 2 . -
Object: Get 05 in register A; then move it to register B.
PROGRAM
Memory Machine Mnemonics Operands ~ Comments
address Codes - ‘
FC00 3E, 05 MVI A, 05 Get 05 in register A.
FCO02 47 MOV B,A Transfer 05 from register A to B.
FCO03 76 HLT Stop.

Note: Microprocessors are designed to process hexadecimal numbers. Hence, data and address given i an

assembly language program are hexadecimal numbers.
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T §
The instruction MVI A, 05 will move 05 to register A. In the code from itis written o 3K, 5 1 :
Istbyte of the instruction is 3E. This code is for MVI A. The second b)'/te 05is the da'ta Which j, ;O}Q 3
Placed in A. The instruction MOV B, A transfers the content of register A to register g, Mk’r& j
execution of the above program regiser B will contdin 05. The program can be EXecuteq o, * |
microprocessor kit and the register B can be examined. ‘i

Example 3

Object: Load the content of the memory location FC50 H d'irectly to the accumulator, the, tran,
fer it to regiser B. The content of the memory location FC50 H is 05.

PROGRAM . |

Memory  Machine Mnemonics  Operands Comments

address Codes

FC00 3A,50, FC LDA FC50 Get the content of the Memg
location FC50 H into accumulatoy

FC03 47 MOV B,A Move the content of register A top

FCo4 76 HLT Halt.

DATA '

FC50 —05

The instruction LDA loads the accumulator directl
specified in the instruction. Thus the
content of the memory location FC
accumulator to B. The content of the
as data. After the execution of the

y with the content of the memory locatin
instruction LDA FC50 H will load the accumulator with the |
50 H. The instruction MOV B, A will move the content of the
memory location FC50 H is 05. It is fed to the microprocessor ki
above program the register B will contain 05,

Example 4
Object: Move the content of the memory location FC50 H to register C. The content of the
memory location FC50 H is 08.
PROGRAM
Memory Machine Mnemonics Operands ~ Comments
address Codes
FCO00 21,50, FC LXI HFC50  Get the memory address FC50H
H-L pair. '
FCO03 4E MOV CM Move the content of the memoff
location, whose address is in the
H-L pair, to register C.
FC04 76 HLT Halt.
DATA
FC50 —08

The instruction LXT H, FC50 H will place FC50 H in re
the memory location from where the data is to be tr

instruction is written as 21, 50, FC. The 1st byte of the instruction is 21. 1t ine codefor”
instruction LXI H. The operand is FC50 which is to be placed in H-, pair.t'[l'sht:;nrg?,cﬁl: §f the instrll‘e
tion is 50. It is 8 LSBs of the operand. The 3rd byte is FC which js 8 MSBs of the operand. In th¢ COdiﬂ
form the LSB is written first tl}en the MSB. Due to this reason the operand FC50 has been wfi“e{; :
the code form as 50, FC. T!ﬂe instruction MOV C, M transfers the content of the memory Joca®
whose address is in H-L pair, toregister C. The execution of the previous instruction has place

: of
gister pair H-L. FC50 H is the addre®
ansferred to register C. In the code fo™
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H in H-L pair. Therefore, MOV C, M will move the content of FC50 H to register C. After the execu-
tion of the above program the regiseter C will contain 08,

Example 5

Object : Place the content of the memory location FC50 H in register B and that of FC51 H in
register C. The contents of FC50 and FC51 H are 11 H and 12 H respectively.

PROGRAM

Memory Machine Mnemonics Operands Comments

address Codes

FCO00 21,50, FC LXI H,FC50 H Get FC50 H in H-L pair.

FCO3 46 MOV B,M Move the content of FC50 to B.
FCO4 23 INX H Increment H-L pair by one.
FC05 4E MOV C,M Move the content of FC51 to C.
FC06 76 HLT Halt.

DATA

FC50—11H

FC51 — 12 H.

The instruction LXI H, FC50 H will place FC50 H in H-L pair. FC50 H is the address of the
memory location which contains 11 H. MOV B, M will move the content of FC50 H to register B. The
instruction INX H increases the content of H-L pair by 1. The execution of the instruction INX H will
increase the content of H-L pair from FC50 H to FC51 H. MOV C, M will move the content of FC51
H to register C. Thus, after the execution of the above program, the register Band C will contain 11

H and 12 H respectively.

Example 6 :
Object : Place 05 in the accumulator, Increment it by one and store the result in the memory

location FC50 H.

PROGRAM
Memory Machine Mpnemonics Operands Comments
address Codes
FCO00 3E,05 MVI A05 Get 05 in the accumulator.
FC02 3C INR A Increment the content of
accumulator by one.
FC03 32,50,FC STA FC50 H Store result in FC50 H.
FC06 76 HLT il

The instruction MVI A, 05 moves 05 to the accumulator. INR A increases the content of the ac-
cumulator from 05 to 06. STA FC50 stores the content of the accumulator in the memory location
FC50 H. After the execution of the above program the memory location FC50 H will contain 06.

A number of important and useful assembly language programs are given in the subsequent
subsections. Memory addresses used for them are for Professional’s kits/ Vinytics’ Kits.

6.3. ADDITION OF TWO 8-BIT NUMBERS; SUM &-BITS

Problem:
Add 49 H and 56 H.
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The 1st number 49 H is in the memory location 2501 H.

The 2nd number 56 H js in the memory location 2502 H.

The result is to be stored in the memory location 2503 H.

Numbers are represented in hexadecimal system.

PROGRAM

Memory Machine Mnemonics Operands Comments

address Codes

2000 21,01, 25 LXI H, 2501 H Get address of Tst numbe, in
H-L pair.

2003 7E MOV AM 1st number in accumulato,

2004 23 INX H Increment content of H.-|, pai,

2005 86 ADD M Add 1st and 2nd numbers,

2006 32,03,25 STA 2503 H Store sum in 2503 H.

2009 76 HLT : Stop

DATA

2501 —49H

2502 — 56 H

The sum is stored in the memory location 2503 H.

Result

2503 — 9F H.

2501 H is the address of memory location for the 1st number. 2501 is placed in H-L pair byt |
instruction LXIH, 2501 H. The next instruction is MOV A, M which moves the content of the memof {
location addressed by H-L pair to the accumulator. In this case H-L pair contains 2501 H and, ther |
fore, the content of the memory location 2501 H is moved to the accumulator, Thus the 1st numb |
49 H has been moved to the accumulator. The instruction INX H increases the content of H-L pairtf |
one. Previously, the content of H-L pair was 2501 H. After the execution of INX H it becomes 2502 |
ADD M adds the contents of the accumulator and the content of the memory location addres® i
H-L pair. The content of 2502 H is the 2nd number 56 H. So 56 H is added to 49 H. Sum residesi?
accumulator. The instruction STA 2503 H stores the sum in the memory location 2503 H. The st
tion HLT ends the program.

6.4. 8-BIT SUBTRACTION*
Example 1
49H 1stnumber
-32H 2nd number

Result 17H
The 1st number 49 H is in the memory location 2501 H.
The 2nd number 32 H is in the memory location 2502 H.
The resultis to be stored in the memory location 2503 |

2

. e

"

e — e
N P Y 4N ‘A L
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PROGRAM

]z\z/ff;rzgsrsy Méglc]il:se Alietannics Operands Comments

2000 21,01,25 LXI H, 2501 H Get address of 1st number in
H-L pair.

2003 7E MOV AM 1st number in accumulator.

2004 23 INX H Content of H-L pair increases
from 2501 to 2502 H.

2005 96 SUB M 1st number - 2nd number.

2006 23 INX H Content of H-L pair becomes

' 2503 H.

2007 77 MOV M, A Store result in 2503 H.

2008 76 HLT Halt

Example 1 Example 2

DATA DATA

2501 —49 H 2501 — F8 H

2502 —32 H 2502—9BH

Result is stored in the Memory location 2503 H Result

2503 — 17 H 2503—5DH

. The 1st number is in the memory location 2501 H. 2501 is placed in H-L pair by the execution of
the instruction LXI H, 2501 H. The instruction MOV A, M moves the content of the memory location
addressed by H-L pair to the accumulator. Thus the 1st number 49 H (Example 1) which is in 2501 H
is placed in the accumulator. INX H increases the content of H-L pair from 2501 to 2502 H. The
instruction SUB M subtracts the content of the memory location addressed by H-L pair from the
accumulator. The 2nd number which is in the memory location 2502 H is subtracted from the 1st
number which is in the accumulator. The result resides in .the accgmulator. The instruction INX H
Increases the content of H-L pair from 2502 to 2503 H. The instruction MOVM, A transf(.ers the con-
tent of the accumulator to the memory location addressed.by H-L.palr. So the result which is in the
accumulator is sotred in the memory location 2503 H. The instruction HLT ends the program.
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6,9. FIND ONE’'S COMPLEMENT OF AN 8-BIT NUMBER

/ Example 1. Find one’s complement of 96 H. The number in the binary form is TePresentyy
follows :

96 H = 1001 0110
(9) (6)
One’s complement = 01101001 = 69 H.
6) (9 b
To obtain one’s complement of a number its 0 bits are replaced by 1 and 1by 0.
The number is placed in the memory location 2501 H. :
The result is stored in the memory location 2502 H. :

PROGRAM
Address Machine ~ Mnemonics Operands Comments F
Codes
C100H E
2000 3A, 01, 25 LDA 2501 H Get data in accumulator. i
2003 2F CMA 102 H Take its complement. ‘
2004 32,02,25 STA 2502 H Store result in 2502 H.
2007 76 . HLT Halt
Example 1 Example2
DATA DATA
2501 —96 H 2 2501 — E4 H
Result , ' Result
2502 — 69 H ’ 2502 — 1B H

The instruction LDA 2501 H transfers the nimber from memory location 2501/ to e}
cumulator. CMA takes complement of the number. STA 2502 H stores the result in the memory |
tion 2502 H. HLT ends the program. -

6.10. FIND ONE’S COMPLEMENT OF A 16-BIT NUMBER

/ Example 1. Find one’s complement of 5485 H.
The number in the binary form can be represented as follows -
5485 = 0101 0100 1000 0101
G @ ® G
One’s complement = 1010 1011 0111 1010 = AB7A 1
(A) B) () (A)
The number is in the memory locations 2501 H and 2502 H.
The result is to be stroed in the memory locations 2503 H ang 2504 H

PROGRAM
Address Mégl;ir;e Mnemonics Operands Comments
2000 21,01, 25 LXI H, 2501 H  Address of LSBs of the " |
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2003 7E MOV A M '
y 8 LSBs of the number in
2004 2F CMA accumulator. :
\ Complement of 8 LSBs of th
2005 32, 03, 25 STA C)o2¥ number.
2008 23 INX 2503 H Store 8 LSBs of result.
~H Address of 8 MSBs of the
2009 7E number.
MOy AM 8 MSBs of the number in
200A 2F accumulator.
CMA Complement of 8 MSBs of the
Y00 number.
iggg 3’2’ 2 STA 2504 Store 8 MSBs of the result.
HLT Halt
Example 1 Example 2
DATA DATA |
2501 — 85 H, LSBs of the number. 2501 — 7E H, LSBs of the number.
2502 — 54 H, MSBs of the number. 2502 — 89 H, MSBs of the number
Result ’ Result

2503 — 81 H, LSBs of the result.

2503 — 7A H, LSBs of the result.
2504 — 76 H, MSBs of the result.

2504 — AB H, MSBs of the result.

The 8 LSBs of the number are in the memory location 2501 H. The address 2501 is placed in H-L
pair. The 8 LSBs of the number are transferred from 2501 H to the accumulator. The instruction CMA -
takes one’s complement of 8 LSBs. The 8 LSBs of the result are stored in the memory location 2503 H.

The address of 8 MSBs of the number is 2502 H, and it is placed in H-L pair. The 8 MSBs of the number
are transferred from 2502 H to the accumulator. The instruction CMA takes one’s complement of 8

MSBs. The 8 MSBs of the result are stored in memory location 2504 H.

6.11 FIND TWO’S COMPLEMENT OF AN 8-BIT NUMBER
Example 1. Find two’s complement of 96.
" 96 = 1001 0110
@ ©
! Jement = 0110 1001 = 69
1’s complé 6 ©
+0000 0001

: loment = 0110 1010 = 6A
2's comp © (&)

tained by adding 1 to the 1’s complement
Jocation 2501 H.
Jocation 2502 H.

of a number is ob of the number.

d in the memory
din the memory

Two’s complement,
The number is place
The result is to be store
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Comments

{ s ‘z‘r\:\\ C ‘!‘(.f i:"'i“;
Mach Muemonic al% , .
Chadas ~100} Get data in accumulatoy
2000 3A, 01, 25 LDA 2501 H Take its 1’8 complement,
2003 2F L';x\i’\ W Take 2's complement.
2004 0 INR A 0% Store result in 2502 H,
S b : 7502 H =
S 32, 02, 25 STA = Stop
2N > -
=003 7o HL1
. " 2
Example 1 Example =
g __ F¢ 4
2501 — 96 H 2501 — B4 1
Result Result
2502 —6AH 2502 — 1C H

6.12. FIND TWO'S COMPLEMENT OF A 16-BIT NUMBER

/'{ Example 1. Find two's camplemmt of 5BSC. ‘
’ 5BSC = 0101 1011 1000 1100
G ® 6 (@
- 1010 0100 0111 0011 = A473
A @ @ G
+ 0000 0000 0000 0001
- 1010 0100 0111 0100 = A474

1's complement

2’s complement

Two’s complement of 2 number is obtained by adding 1 to the one’s complement of the numi
The number is stored in the memory location 2501 and 2502 H.
The result is to be stored in the memory location 2503 and 2504 H.

PROGRAM
Address Machine  Label  Mnemonics >
Address i C;j:;i £ bl Mnemonics  Operands Comments
= C voor!
2000 21,01, 25 LXI H, 2501 H Add
" ! r ber.
2003 06, 00 MVI B, 00 5 ess of 8 LSBs of the nur
2005 7E MOV AM s ie reg}ster B to store carry-
2006 2F CMA , SBs in accumulator.
s complement of § LSBs of the
2007 €6, 01 ADI 01 Number,
’)I
Siamyy -8 complement of 8 LSBs of the
2009 32,03,25 STA 2__)03 'H Number,
200C  D2.10,20 INC GO - Store 8 LSBs of the result.
200F (4 INR B
3 GO - St
2010 & INX H ore carry,

Address of § MSBs of the pumb
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11 7B MOV A, M § MSBs in accumulator.

012 2F CMA I's complement of 8 MSBs of the
. number,

2013 80 ADD B. .~ uv) Add carry.

2014 320425 STA 2504 H Store 8 MSBs of the result.

2017 76 HLT Stop.

Example 1

DATA

2501 — 8C, LSBs of the number.

2502 — 5B, MSBs of the number.

Result

2503 — 74, LSBs of the result.

2504 — A4, MSBs of the result.

2's complement of the number is A474,
Example 2. Find 2's complement of 5B00.

5B00

1}

0101 1011 0000 0000
G ® © O
1010 0100 1111 1111
A @ ® (&
+0000 0000 0000 0001
2’s complement = 1010 0101 0000 0000

A 6 O (0

1’s complement

2’s complement of the number is A500.

For the problem given above the data and results are as follows :
DATA

2501 — 00, LSBs of the number.

2502 — 5B, MSBs of the number.

Result

2503 — 00, LSBs of the result.

2504 — A5, MSBs of the result.

The 8§ LSBs of the number are in the memory location 2501 H. They are taken first and 1's com-
plement is obtained. To obtain 2's complement 1 is added to 1’s complement. 8 LSBs of 2s comple-
ment are stored in 2503 H. The carry resulting from the addition of 1 to 1’s complement is stored in
register B. After this 8 MSBs of the number are taken and 1's complement is obtained. The carry is
added to it. The 8 MSBs of the result are stored in 2504 H. In case of no carry the program jumps from
JNC GO to INX H and the content of register B is not incremented. It remains zero. The addition of

zero to 1's complement of 8 MSBs does not affect the result.
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