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Vision and Mission of the Department

Vision

Qbe world-wide recognized for adopting and keeping innovation ah
entrepreneurship mindset as abreast of learning to produce professionals as

valuable, ethical and moral resource for industry and society.

- J

Mission

» To establish an ecosystem where students could grow with innovativ

practices followed in communication engineering.

» To adopt the global approaches to transform the young aspirant into mosf
acceptable engineering professional catering the modern challenges of the

society in the most ethical with full of patriotic zeal.

» To facilitate and felicitate all the learners to have close interactions with the
industry experts and researchers for keeping them updated of the current and

future needs of the society.

» To develop the mindset of being innovative and entrepreneurial in the

future engineering professionals.

Department of Electronics & Communication Engineering
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ELETRONICS AND COMMUNICATION ENGINEERING

PSO

1. To analyze, design and develop solutions of real time problems and industry needs.

2. Ability of effectively communicating with the professionals and preparation of reports,
documents and presentation while working in teams.

3. Knowledge and understanding of latest developments in the field of VLSI, Embedded system,
Networking, Matlab and other major tools necessary for keeping pace with the industry.

4. Ability of solving complex engineering problems with ethical and law full approach to prevent
the society and environment from adverse impacts.

DEPARTMENT OF ELECTRONIC AND COMMUNICATION ENGINEERING
PEOs

1. The graduate will have the knowledge and skills of analog and digital communication in providing
necessary solutions to the real world problems.

2. The graduate will be able to design, develop, analyze and implement the modern tools and systems
involving principles of electronics and telecommunication engineering.

3. The graduate will be following the ethical practices of the core industry and supporting software
industry in providing most acceptable solution to the society.

4. The graduate will have the innovative mindset of learning and implementing the latest
technological advancements and research outcomes in the electronic hardware and software to keep

pace with the rapid developments in socio economic world.

Department of Electronics & Communication Engineering
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Name of Student: Enrollment No.:

S.No. Title of the Experiment Date of Date of  Remark
Experiment | Experiment

Installation and Study of 8086
1 lassemblers/ compilers

2 [Perform addition and subtraction of 8-
bit numbers.

3 [Perform addition, subtraction,
multiplication and division of 16-bit

nnmbere

4 [Perform Logical Operation using 8086

5 [Perform Universal Gate Operation
using 8086

6 |Find 1’s and 2’s complements

7 |Find the average of numbers

8 [Exchanging the data of registers

9 Finding factorial of a number

10 Stepper Motor Rotation
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Code of Conducts for the Laboratory

All bags must be left at the indicated place.
The lab timetable must be strictly followed.

Be PUNCTUAL for your laboratory session.

Noise must be kept to a minimum.

Workspace must be kept clean and tidy at all time.

Handle the experiment kit and interfacing kits with care.

All students are liable for any damage to the accessories due to their own

negligence.

Students are strictly PROHIBITED from taking out any items from the

laboratory.

Students are NOT allowed to work alone in the laboratory without the Lab

Supervisor

Report immediately to the Lab Supervisor if any malfunction of the accessories,

is there.
Before leaving the lab Place the stools properly.

Please check the laboratory notice board regularly for updates.

Department of Electronics & Communication Engineering
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Experiment -1
Installation and Study of 8086 assemblers/compilers

Aim: Installation and study of 8086 assemblers/compilers.
(a) Debug
(b) Emu86
(c) NASM
Theory:
To understand the architecture of 8086 microprocessor.
Enable to write small assembly language programs using DEBUG utility program.
To understand the design flows of NASM and Emu8086.
Introduction:
Assembly language programs resemble a compiled language programs, like PASCAL. In compiled languages
the user first creates a source file, which is a text file of entire program. The compiler changes it into machine
language instructions. In the compiled language program the entire program is transformed into machine
language at once. Assembly Language is converted into executable machine code by a utility program referred
to as an assembler, the conversion process is referred to as assembly, or assembling the code.
Microprocessor:
A silicon chip that contains a CPU. In the world of personal computers, the terms microprocessor and CPU are
used interchangeably. A Microprocessor (sometimes abbreviated uP) is a digital electronic component with
miniaturized transistors on a single semiconductor integrated circuit (IC).Microprocessors also control the logic
of almost all digital devices, from clock radios to fuel-injection systems for automobiles. A microprocessor
incorporates the functions of a computer’s CPU on a single integrated circuit, or at its most a few integrated
circuits. All modern CPUs are microprocessors making the micro-prefix redundant.
Central Processing Unit(CPU) on a single silicon chip (called microchip) that can be ‘Soft Wired’ by using
different programming instructions.When coupled with memory and input-output devices, a microprocessor
becomes a microcomputer.INTEL 4004,one of the most earliest microprocessors, had a 4-bit data bus and could
address 4.5 kilobytes of memory. The first mass produced Microprocessor was Intel 8080 than in 1973 cost
about $400.
Three basic characters differentiate microprocessors: -

— INSTRUCTION SET: - The set of the instructions that microprocessor can execute.

— BANDWIDTH: - The number of bits processed in a single instruction.

— CLOCK SPEED: - Given in Megahertz (MHz), the clock speed determines how many instructions per

second the processor can execute.

Department of Electronics & Communication Engineering
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In addition to bandwidth and clock speed, microprocessors are classified as being either RISC (reduced instruction
set computer) or CISC (complex instruction set computer).

Two basic characteristics differentiate microprocessors:
Instruction set: The set of instructions that the microprocessor can execute.

Bus width: The number of bits processed in a single instruction.

8086 Architecture:

16 Bit ALU Data Bus

Figure 1. 8086 Architecture

e 8086 isa 16 bit up.

Department of Electronics & Communication Engineering
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e 8086 has a 20 bit address bus can access upto 2*° memory locations ( 1 MB) .

e [t can support up to 64K I/O ports.
e It provides 14, 16-bit registers.

e It has multiplexed address and data bus ADO-AD15 and A16-A19.

e [t requires single phase clock with 33% duty cycle to provide internal timing.

e 8086 is designed to operate in two modes, Minimum and Maximum.

e [t can prefetches up to 6 instruction bytes from memory and queues them in order to speed up instruction

execution.
e It requires +5V power supply.

e A 40-pin dual in line package.

3086 CPU

g

GND B1 - - 40
AD14 B2 = - 30
ADII B3 w» - 15
AD12 B4 == - 37
ADI1 RS == - 36
ADI1D M6 = = 35
AD9 B7 = - 34
ADS B8 == - 33
AD7 B9 - - 32
ADG W10 == -+ 31
ADS H11 == - 30
AD4 B12 = - 29
AD3 B13 == - 18
AD? B14 == - 27
AD1 B15 = - 26
ADO H16 = - 25
NMI 17 = - 24
INTE H18 » - 13
CLK R19-» -t 22
GND H20 - - 71

MIN MODE (MAX MODE)
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ALQL56

BHELSZ
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WE_ (LOCK)
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DEN  (S0)
INTA  (QS1)
TEST

READY

RESET

Figure 2. 8086 Pin Diagram
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Figure 3. 8086 Signal Diagram
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Debug for 8086:

o CAWNDOWSwysiem I \debug. exe

Figure4. Debug- DOS based emulator for Windows

A debugger displays the contents of memory and lets us view the registers and variables as they change. We can step
through a program one line at a time called tracing, making it easier to find logic errors.

Debugger Functions

Some of the most rudimentary functions that a debugger canperform are the following:
* Assemble short programs
*  View a program’s source code, along with its machine code
*  View the CPU registers and flags
» Trace or execute a program, watching variables for changes
*  Enter new values into memory
*  Search for binary or ASCII values in memory
*  Move a block of memory from one location to another
» Fill a block of memory
* Load and write disk files

Debugger Commands

c A Assemble a program using instruction mnemonics

*+ R Display the contents of registers and flags

« T Trace a single instruction

- U Disassemble memory into assembler mnemonics

- D Dump (display) the contents of memory

 E Enter bytes into memory

* Q Quit DEBUG and return to DOS

« L Load data from disk

s W Write data from memory to disk

* N Create a filename for use by the L. and W commands
EMU8086:

The integrated 8086 assembler can generate console programs that can be executed on any computer that runs x86
machine code (Intel/AMD architecture)

The architecture of the 8086 Intel microprocessor is called '"Von Neumann architecture' after the mathematician
who conceived of the design.

Department of Electronics & Communication Engineering
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A CPU can interpret the contents of memory as either instructions or data; there's no difference in the individual
bytes of memory, only the way in which they're arranged. Because of this, it's even possible for programs to re-write
their own instructions, then execute the instructions they've changed.

X h . B crgingl source Code
& 3 w =] » o » 17 = i
w 116h1 |

- "o
open  examo s~ e compe emulale | CHOUAION COOMOn | opticas hel
[ name “hi-world aov 118h1 1
his.asomnle neiols. oud hello socld!

Feﬂ\ﬂx&vvx\d(ﬂ

start froa byt

c: wov ldil, lllﬂlweb
AR 1o FAMIOICO add di, 2 skip over nox! sscii code in
loop ¢

& " wep |

sy e =3t
v.\x\: oo s1ep back }rout

wait for any key press
now ah, @
int 16h

£s [wee

sowen | souwce | rosw Cr vers | debeg
TSR T U T a0 WOt
nov %, 3 toxt mode BOx25. If vlor 8 poges (oh=0. al+3)

int 18h

drag  fHe bace ¢

Figure 5.emu 8086 compiled output
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NASM: The Netwide Assembler

The Netwide Assembler, NASM, is an 80x86 and x86—64 assembler designed for portability and modularity.It
supports a range of object file formats, including Linux and *BSD a.out, ELF, COFF, Mach—O,Microsoft 16—bit
OBJ, Win32and Win64. It will also output plain binary files. Its syntax is designed to besimple and easy to
understand, similar to Intel’s but less complex. It supports all currently known x86architectural extensions, and has
strong support for macros.

To assemble a file, you issue a command of the form

nasm —f <format><filename> [—o0 <output>]

For example,

nasm —f elf myfile.asm

will assemble myfile.asminto an ELFobject file myfile.o. And
nasm —f bin myfile.asm —o myfile.com

will assemble myfile.asminto a raw binary file myfile.com.

To produce a listing file, with the hex codes output from NASM displayed on the left of the original sources,use the
—loption to give a listing file name, for example:
nasm —f coff myfile.asm —1 myfile.lst

>

Program .| Objectfile |—————| Executablefile
.asm .0Dbj . .exe
Assemble link

Figure 6. Flow of program development

7 ayessh@ubunte: ~kodingfasm

Figure 7. Snapshot of NASM Assembler

Department of Electronics & Communication Engineering
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Summary:

The native language is machine language (using 0,1 to represent the operation).A single machine instruction can take
up one or more bytes of code. Assembly language is used to write the program using alphanumeric symbols (or
mnemonic), eg. ADD, MOV, PUSH etc.The program will then be assembled (similar to compiled) and linked into an
executable program. The executable program could be .com, .exe, or .bin files.An assembly languageis a low-level
programming language for a computer, or other programmable device, in which there is a very strong (generally one-

to-one) correspondence between the language and the architecture’s machine code instructions.

Result: We have studied the installation & assembling of 8086 compilers.

Signature of Faculty
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Experiment -2
Perform addition and subtraction of 8-bit numbers.

Aim: Write a program in 8086 to perform addition and subtraction of 8-bit numbers.
Software Used: EMU8086

Programs:
a) Addition:
MOV Al, 65H;
MOV B, 47H;
ADD Al, BI;
HLT;

W emuiator sddbetbin
file math debug wiew edemal vitusl devices  virtual drive  help

|' 3 | o q » »
Load reload

step back | mingle step run | step delay ma: 0
tegisten T pipo-mo@r p100-0005
e [n1o0:n00z [o1on:n00s

] [TiOUAL, B65H -
=~ | oUW BL. B47h —
ADD AL, BL

@8 298 NULL
B8 PER NULL

AiAz
WIAZF: B@ Ban NULL
WiR36: 9@ MR HULL - -

b) Subtraction:
MOV Al, 45H;
MOV B, 43H;
SUB Al, BI,
HLT;

Department of Electronics & Communication Engineering
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[ -nnggm‘uegbqun o
Fe meth debug wew edemsl vitusl devices virusl diive  help
= a a1 12 ® L T
__Load relosd | step back | single steo run sheg dalay ma: 0
T | mim0:oons | wieR:enas
wi [ou oz |[TmES: i : 3]

e [on w3
S TRITY
o [on [on
= [wion
[T
T
e [FFFE
LT
RN
[T
TR
£5 [wien

PEREEEERRERRNRRERERES
Sttt reebEEAE L L e et
o9 59157 957 B9 5367 576 997 69 505 160 8957 95

vars | dabug

Result: We have performed addition and subtraction of 8-bit numbers.

Signature of Faculty
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Experiment - 3
Perform addition, subtraction, multiplication and division of 16-bit numbers.

Aim: Write a program in 8086 to perform:
a) addition of two 16-bit numbers
b) subtraction of two 16-bit numbers
¢) multiplication of two 16-bit numbers

d) division of two 16-bit numbers

Software Used: Emu8086

Programs:
a) Addition:
MOV AX, 1234H;
MOV BX, 1111H;

ADD AX, BX;
HLT;
- — S — -
MOU AX, 1234H;
MOU BX, 1111H;
ADD AX, BX;
HLT ;

Department of Electronics & Communication Engineering
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O

$ <ot C\emug08s\MySource\prac3 add.asm # oricinal source co..  —
file edit bookmarks assembler emulator math ascii codes help T HOU R 12340
0 & e = b .| B 9B (102 MOV BX, 1111H;
L * - 19 .
new open  examples save compile  emulste | calculator convertor | option t;; R?;“' B
Gl MOU AR, 1234H; @5
42 MOU BX, 111iH; @6
41 ADD AK, BX; a7
# emulator: prac3 add bin = O X

file math debug view extemal virtual devices virtualdrive help

=2 ] 4l b 1 “““““ |2 R
Load reload step back | singlestep [ ! run step delay ms: 0
registers . :
o TN | 0100: 0006 0100: 0966
A 112 134 piAaa: B8 184 o| | MOU A%, B81234h
|_|_ B1661: 34 B52 ‘J MOU BX, @iiiih

s i i
o
o o

#1@8@2: 12 Bi8 ¢
B10@3: BB 187 3
B10084: 11 617 «
B1085: 11 617 4

Bidd6: @3 BH3 ¥

file edit bookmarks

b & ¢ _ W | & » | @ a

sssembler  emulator math  ascicodes  help

A

| »

] AKX, 1234H;
B2 MOU BX,. 1111H;
A3 ADD AX,. BX:

new open examples save compile emulate | calculator convertor optiori a1 HLT:
Bl AR, 1234H; 1|85
B2 MOU BH, 1111H; H6
‘Lli EPE AX. BR; | a7
@ cmulator: prac3 add bin == [m} b
file math debug wview external virtual devices wirtual drive help
= [ ] 4 4 B F
Load reload step back single stap lmn step delay ms: 0
e TP [ “o100:-0008 8100:0008
A% 523 |&5 Binee: B8 164 "HOU AR, @1234h
Biee1: 34 @52 "J HOU BX, B111ih -ﬂu—‘]
BX ;11 |11 fi@e2: 12 818 3 ADD AX. BX
@1083: BB 187 j l¥_
X ;BB |ﬂil gi984: 11 817
A1e85: 11 817 4 NOP
Dix ;IW Iil B1806: B3 003 » NOP
B1807: C3 195 NOP
CS  |e100 ﬁg
G forer |endmiiE /[N
1 E 1
S pegied : i
s i
o owse || ioer: 38 131 8 ot
1 » 1
Ll ettt 83219: 33 144 E %g
Sl aoen @1@11: 144
Hi@12: 98 144 € NOP
o e | e i e
1814: 1
DS (8188 91@815: 98 144 € Lo | R bd
ES (@100

meunlmml metl eml vm[deb..lgl stackl flags

b) Subtraction:

Department of Electronics & Communication Engineering
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file edit bockmaric assembler emulstor math sscii codes  help : .
0 & & . | £ . =) @ 3 [0 Mou BXI 1213H:
new open  examples save compile emulate | calculator convertor  option 8 su?.m" Bits

B4 HL
a5
B
ay

U1 U AX,. 2B3FH;
#2 MOU BX, 1213H;
f1 SUB AX, BX;

W emulator: prac3 add.bin = O x

file math debug wview external wirtual devices wartual drive  help

& | (] | 4l » L R |

reload step back singlestep | | run__ || step delay ms: 0

0100: 0006 g
: HOU Ax 0

@
ean bockmarks assembles emulator matn ascn codes heip i "ou hk. 2‘3“= =
O - TS [=] s > a2 -] Ul HOU BR. 1213H;
o= 5 - - : |83 SUB AX, BX;
open  examples save compile emulate | calculator convertor | option |, HLT ;
L1 Ak, ZBIFH; ns
Ul MOU BE. 1213H; WE
41 SUB AX. BK; nv

@ emuiator: prac add bin = m] b 4

file math debug view external virtual devices virtual drive  help

= (] qal ¥ ===
Load reload step back | mnglestep | | run || step delsy ms: 0

regiters [ otoo:ense [ oto0:0008 -
. | 5

H
A (19 J2e Binon: B8 194 ]
A1BE1: 3P @63 ; =
g [12 [13 A18G2: 2B 843 »
@16@3: BE 187 g
o |00 (oo aieed: 13 a9 B
BLBA5: 12 @18 3
DX |60 |lll 210806: 2B @43 +
BLAA7: C3 195
s |e1ee
IF [ooes ALOOA: 98 144 E i
B18GE: 9@ 144
. e || e 38 iid
18@D : 144
5P |FFFE OLBaE: 98 141 €
BP B1OAF: 9@ 144
o || 38101 8
1811 : i
> e B1812: 98 144 €
o |@eoo Bidid: 98 144 g
—— || B1314: 98 144
DS |o100 81015: 98 144 € |

£s [mo0

¢) Multiplication:
MOV AX, 2B3FH;
MOV BX, 1213H;
MUL BX;
HLT;
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[
file edit bo smembler emulator math ascil codes  help
D & ¢ . & | @m » 2 o 2 9 ®m
new open  examples save compile  emulate | calculator convertor | options help about
Ul HOU A%, 2B3FA;
UZ HOU BX,. 1213H;
1 HUL BKG .
@ emulstor mut.bin - = X | (] )
file math debug wview external virtual devices virtual drive  help 1 HOU AR, Z2D3FN: =
—_—] p—— . MOY BX., 1213H; =
= [} 4l > » | “1 MUL BX:
Load reload step back single step ryn___ || step delay ms: 0 -_i:l HLT ;
= 86
sl T 0100: 0006 610020006 W7
28 |aF H18BH: BB 184 ] L
£ r-“r_ @i8a8i: 3F 863 % = MOU BX. @1213h E
w [12 [13 || e1e\2: 2B 843 «
B1ea3: BB 187 i
o [00 [o0 || Biema: 13 @19 § NOE il
[}
o NOP
n NOP
- e
P é NOP =l
£ NOP 4 »
55 ‘ i Hor o | % ]
- ¢ RoF
e H NOP
sl £ HNOP
£ HOP
; ¢ e
05 £ =l ... o |
ES nuell miv’atlm[t&kliwl
m .
file edit bookmarks assembler emulstor math ascii codes  help
0O —4 . H _| & > =] @ R T ]
new open  examples save compile emulate | calculstor convertor | options help about
[1]] AR, B
2 MOU BX. 1213H;
Ul HUL BX;
W emulator mutbin - O x @
file math debug wview external virtual devices virtual drive help [T HOU AW, 2B3FH; 3
2 MOU BX, 1213H; —
= ) 4l > A1 MUL BX:
Load reload step back single step :;! HLT ;
. tt
R [ o100: 0008 a7
A Ian Iun Dioen: B 184 - %, Pe| |
3IF 963 =1 Hou B4 B1213m B
B 112 |13 2: 2B B43 +
: B 1.3'?]
X lﬂﬂ Iﬂﬂ 13 @1% 2 —
ox [0 [00 ¥ 247 & Nor
—— || eiee7: E3 227 W HOP
s let1ee HOP
P |ases 1807: 99 144 € %; =
S hilsres #1808: 98 144 E _| | nop | | 8 I |
SP FFFE E
[T H
5 |aneg 2
0 |oeen E
ps (6108 €
ES |o1ee

d) Division:
MOV AX, 2B3FH;
MOV BX, 1213H;
DIV BX;
HLT;
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Hi HOU AX, 2B3FH;
Bi HOU BX. 1213H;

b W =mulator: noname.bin — (] - 4 _(3 - ]
file math debug view external virtual devices wirtual drive help ["1 HOU AX, 2B3FH;: -
= O al TS P e J f—————— = plrm P =L
Load reload step back singlestep | | run_ step delay ms: 0 ::;1 HLT ;
st | e100:0006 [ e100:0006 a7
“us
B 3
x|
L3 |
Ul MOU AKX, 2B3FH;
U2 MOU BH., 1213H;
@ emulator; noname bin = O X | @ onginal sour
file math debug wiew external witual devices wvirtual drive  help U1 MOU AW, 2B3FH; N
g | 2 MOU BH, 1213H;
= IS qd > 3 "' IR #3 DIU BH;
Load reload step back | single step mn_ | step delay ms: 0 :;1 HLT;
g b6
i — [ o100: po08 0100: 0008 87
(4131
A |00 682 #1860 : 184 » @9
Jos e Bi0@1: 3F 063 4] MOU BX. 81213h | 1@
w [12 [13 || o1082: 2B B43 + DIV BX
818a3: BB 187 3 P
ot [o0 o0 || B1694: 13 819 I
o o (S5 B HSE ||
#10A7: F3 243 < NOP
C5  |e1e0 NOP
1P |ane8 @1600: 98 144 € ﬁll: =
981 |
——— || @18ap: 9@ 144 NOP 1 L|_[
sl | RED 8 i
o oo | e 3 1 b
10@F: 98 1
i ﬂ B1610: 90 144 € NOP
| aoee Bif11: 9@ 144 € NOP
ei2: 99 144 € NOP
0Ol o866 Bi@13: 90 144 € NOP
B1014: 90 144 € | | NOP
05 [8188 || Bie1s: 9@ 144 £ R e =
o ek | meen]muee| fm!l auul vmldsb..lg| ﬂaclnl Ilagzl

Result: We have performed addition, subtraction, multiplication and division of 16-bit numbers

Signature of Faculty
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Experiment - 4
Perform Logical Operation using 8086

Aim: Write a program in 8086 to perform various logical operation.
Software Used: EMU8086

Theory:
a) Not Operation
Start debug utility program on windows xp or Linux.

Take operand-1 into register AX.
Use logical operation instruction NOT for Not operation.

Store the result into register AX.

o B~ »W b=

Program halted
b) AND Operation
1. Start debug utility program on windows xp or Linux.
Take operand-1 into register AX.
Take operand-2 into register BX.
Use logical operation instruction AND for AND operation.

Store the result into register AX.

[

Program halted

¢) OR Operation

Start debug utility program on windows xp or Linux.
Take operand-1 into register AX.

Take operand-2 into register BX.

Use logical operation instruction OR for OR operation.

Store the result into register AX.

o ok W D=

Program halted\
d) XOR Operation

1. Start debug utility program on windows xp or Linux.
2. Take operand-1 into register AX.
3. Take operand-2 into register BX.
4. Use logical operation instruction XOR for XOR operation.
5. Store the result into register AX.
6. Program halted
Programs:

i) NOT operation:
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MOV AX, 1234H;
NOT AX;
HLT;

#® -rulston nonarme, bin_

SLAKSHMI NARAIN COLLEGE OF TECHNOLOGY AND SCIENCE, BHOPAL \

‘WORKING TOWARDS BEING THE BE57T

file tnath  debug wiew external wirtual devices  wirtual drive  help
= (M| i 1> P> B,
Load reload step back single step | i ) run. step delay ms: 0
el [ e100: 8005 [ e100: 0005
Ax |ED 1[:3 (| BipBA: BE 184 3 _:] MOU fpX, Bi1i234h :j
fig@i: 34 @52 4 | | HOT A=A [
B+ |00 1““ 01882: 12 @18 2 .ﬁ_
AiBA3: F7 247 = |
(88 iﬂﬂ (| BigB4: DA 2@ U NOF
[ r HOFP
= |68 ]ﬂﬂ | NOP
B1i6A7: 98 144 £ HOFP
CS g18a A1iBE8: 98 144 £ NOFP
Bi6E9: 98 144 £ HOFP
T A108A: 98 144 £ NOP
o B180B: 9@ 144 E | | nop 5
T |pmemime i i
v [ooor | Gioor: 30 144 ¢ o
BF F
i A1A168: 98 144 € NOFP
g aaaE BiBi1: 98 144 £ MOP
A16812: 98 144 € NOFP
B aoon B1813: 98 144 £ MOFP
A1614: 98 144 € NOFP
pDs (o108 || pi@is: 9B 144 € 15 || e -
p1ee |
Ba l_— TCIEEn | su:uuru:e| reset | Al | wars | debug ztack flaoz |

ii) AND operation:

MOV AX, 1567H;
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MOV BX, 0A893H;
AND AX, BX;
HLT;

B croulator nonarme.bing — O x

file rmath  debug  wiew external wirtual dewvices  wirtual drive  help

= N 4l I B> e
Load reload step back single step | i ) T step delay ms: O
e | | o100:0008 | ©100:0008
Aw |08 1[13 BiaEd: BE 184 3 ‘:1 MOU fAX, BA156%7h
@i@@1: 67 183 o f MOU BE, BAS93h £
B ]FIB 193 #1aa2: 15 821 & AND AX,. B
AiBgB3: BB 187 i
< |88 lﬂﬂ Bi884: 23 147 o
A1AAS: AR 168 ¢ NOP
[ @A iﬂﬂ BiAd6: 23 @35 # HOP
G3 195 NOP
Cs  |e108 r NOP
NOP
IP |e068 B106A: 90 144 E - NOP -
T B108B: 90 144 £ || NoP |
Bi00D: 90 144 £ " || Nop |
L B3 bese o
i acaticd #18i8: 98 144 E NOP
g ]u[mn A1B11: 98 144 £ NOP
@1812: 98 144 £ NOFP
B]] iﬂﬂﬂﬂ A1813: 98 144 E NOP
#iBi4: 98 144 E | HOP |
ps [e1e8 B1A15: 90 144 £ i | |
RS |ﬂ1 ot FCIEEN | 3:::uru:e| reset | AL | vars | u:IeI:uug| stack | flags ]

iii) OR operation:
MOV AX, 1567H;
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MOV BX, 0A893H;
OR AX, BX;
LT;

an

W crulztor noname.bin_ — O X

file rmath debug wiew external  wirtual dewvices  wirtual drive  help

= [ 4| b B Fov oo o s
Load reload step back single step run step delay ms: 0
| | ©1806:8008 | ©108:8008
st jFID i3 Alegd: B8 184 3 :J MOU AX, A8573h "
BiEai: 73 115 = MOU BXE, @ABG3Ih -
B 198 63 giBAz2: 85 133 a OR AR, BX
Bi8@3: BB 187 5
CH 1[1[1 aa FiBB4: 63 @79 c
B1AB5: A8 168 & HOP
[ 133 aa Aldd6: BB Hi1 & NOP
195 HOP
C5 i[ﬁ aa r :gg
IP |oses @1E0A: 98 144 € | | NOP -
55 [piog | || B106E: 90 i41 ¢ || NoP 1]
on || giaec: 28 1as ¢ o |
o [ovos || Bigee: 36 141 | e
BP :
L AiE168: 98 144 E NOP
gl iﬂﬂﬂﬂ Bi181i: 98 144 E HOP
AiB12: 98 144 E NOP
B} 1ﬂﬂﬂﬂ B1813: 98 144 E NOP
AiB14: 98 144 E | | NOP |
DS |8180 P1Bi5: 98 144 E =] ... ~
1[11 a8
ks SCIEEN | su:uuru:e] rezet ] au | Nars | -:Iel:-ug| stack | flags |

iv) EX-OR operation:
MOV AX, 1567H;
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MOV BX, 0A893H;
EXOR AX, BX;
HLT;
B ermulator noname.bin_ T O >

ile math  debug wiew external wirtual devices  wirtual drive  help

= M 4l B >3 R
Load reload step back single step | § run. step delay ms; 0
ndEE — 0100: 0008 | ©180:0088
ax |FB |ER AifEBE: B8 184 3 _iJ MOU Ax. B587%h 4
AiBEdi: 79 121 v — | HOU BX, BA8?3h P&
B JHB 93 AiBBE2: 58 BEE ¥ ROR AR, BX
Bi@e3: BB 187 g
¢ |8a Jﬂﬂ AiAA4: 93 147 o
Bi665: AB 168 & HOP
D |88 |68 A168086 - B541 3 HOP
#1667 125 NOP
Cs g1068 r HOP
i NOP
IF |eees 144 € HOP
es @1GGB: 9@ 144 £ _| | nOP
6100 A1AAC: 98 144 £ NOP I
¢ [FFFE AiBED: 98 144 € HOP
AiBBE: 98 144 E NOP
BF Bi66F: 98 144 HOP
auan AiBAiA: 98 144 E NOP
g 6068 Fi@11: 98 144 € NHOP
AiAi2: 98 144 E NOP
0l §]5] 515 AiBi13: 98 144 E HOP
AiAi4: 98 144 € HOP
Ds |e108 @1615: 908 144 £ I () i
g1688
B2 ZCIEEN | suwcel reset | AL | WarE | debua stack flaoz

Result: We have performed various logical operations in 8086.

Signature of Faculty

Experiment - 5
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Perform Universal Gate Operation using 8086

Aim: Write a program in 8086 to perform universal gate operation.

Software Used: EMUS8086

Progr
i)

ams:
NAND operation:
MOV AX, 1567H;
MOV BX, 0A893H;
AND AX, BX;
NOT AX;
HLT;

B crnulator noname.bin_ = O :
file math debug wiew external  wirtual dewices  wirtual drive  help
= M| 4l 1B 2 B ow LA
Load reload step back single step | i ) run. step delay ms: 0
indetes = | e1@0:800n | @100:00800
s |FD |FE HidBBa: B8 184 37 :J MOU Aa¥,. B2361h
#i881i: 61 897 a MOU BX,. B1283h
Bx 12 |[13 gigBz: 23 @35 # AND AX,. BX
#1i883: BB 187 5 HOT AX
0¥ |88 |ﬂﬂ i@A4: A3 GA3 ¥ lﬁlg_
Ai885: 12 Gi8 1
D+ |88 |ﬂﬂ A1B@6: 23 835 # HOP
#1887: ¢3 195 | HOP
C5 @188 A1BA8: F7 247 = NOP
@18a%?: DA 268 U HOP
IF |aeea P1ABA: F4 244 [ _J :gg
o [ree || st 38 121 ¢ e
o [avos” || Bioes: 36 141 ¢ e
| gjoun A1A10: 96 144 E NOP
5 gege Bi6ii: 98 144 £ HOP
A181i2: 98 144 € HOP
] 5 ]5]50] @16813: 98 144 € HOP
A18i4: 98 144 € | | HOP
ps |o108 @1615: 98 144 £ || .-
g168
Ed FCIEEn | su:uur-:e1 rezet | AL | Wars 1 -:Iel:-ug1 stack | flags
ii) NOR operation:

MOV AX, 1567H;
MOV BX, 0A893H;
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OR AX, BX;
NOT AX;
HLT;
8 croulator noname.bin_ == O >
file math debug wiew external wdirtual devices  wirtual drive  help
= (M| dl |14 B> e
Load reload step back single step | i run step delay ms: 0
= | ©100:800A | ©108:0806A
A (18 |88 AifBAR: B8 184 3 :_J MOU AX. B6358h _:j
— fifGi: 58 B8E P MOU BX. BAS7Fh
Bx (A% |FF AiAB2: 63 B?? c OR AX,. BX
BiAE3: BB 187 7 NOT hX |
cx |00 |oo B1@84: ?F 127 & Iﬁl@_
AiBE5: AS 165 H [
0= |88 |68 fifBG: BB 611 & HOP
AieA7: C3 195 | NOP
CS a168 Aig@Eg: F7? 247 & HOP
pigAE?: DA 2@/ U NOP
IF |88en 9i0BA: F4 244 | g NOP 5
iklE: 70 144 NOP
35 |e108 @106C: 90 144 E NOP -
AiABD: 98 144 NHOP
5F  |FFFE B1OOE: 98 144 € NOP
] BiPEF: 98 144 NHOP
BP adadod Aigi@A: 98 144 £ HOP
g aaea PF1@i11: 98 144 E NHOP
Aigi2: 98 144 £ NOP
1] i ]5] 515 PF1913: 98 144 E HOP
Aigi4: 98 144 £ NOP
D5 8108 P1@15: 98 144 € 5 || e e
]ﬂ1ﬂﬂ
Ex FCIEEN | su:uuru:e| reset | ALy | Wars | debugl stack | flags |

Result: Universal Gates has been performed in 8086.

Signature of Faculty

Experiment - 6
Find 1’s and 2’s complements
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Aim: Write a program to find one’s and two’s complement of a number in 8086.

Program: -
1. One’s complement:
MOV AX, 1472H;
NOT AX;
HLT;

B :roulator nonamebin, = O >

file rmath  debug wiew external wittual dewvices  wirtual drive  help

= | 4l I B> B owm @
Load reload step hack single step _run it step delay ms: O
L | ©188:8085 | @108: 0805
ax |EB |BD Bidd@: BY 184 3 :J HOU AX,. 81472h -
BidEd: Y2 114 » NOT AX -
Bx 188 |88 gia6dz: 14 @28 M
BiBE3: F? 247 =
C+ |88 |8a gigA4: DA 2@ U MOP
AiAA5: F4 244 | NOP
Ce |88 |80 Jivbn: Y8 144 NOP
@1887: 98 144 £ NOP
C5 |ﬂ1 aa gigBg: 98 144 £ MOP
@188%9: 98 144 £ NOP
[T A1ABA: 99 144 E ! NOP !
e @1GAB: 98 144 E || NoP 8
o188 @188C: 98 144 E NOP
B1@@D: 98 144 NOP
P |FFFE B1OGE: 98 144 € NOP
| B1@AF: 98 144 NOP
- 4608 Bifia: 98 144 £ NOP
(=] |nm]n @idii:= 98 144 £ HOP
BifiZ: 98 144 £ NOP
B |ﬂﬂﬂﬂ @16813: 98 144 € MOP
Bidid4: 98 144 £ ! e !
Ds |8108 | e
Es Iﬂ1 Ll SCIEE | snur-:e| rezet | aus | wars | -:Iel:uugl stack | flags ]

2. Two’s complement:
a) MOV AX,1523H;
NOT AX;
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ADD AX,0001H;
HLT;
{i ermulatorn nonamebin_ = [
file rmath  debug wiew external wirtual dewvices  wirtual drive help
= (] | > B IR T
Load reload step back single step run step delay ms: 0
R —— | ©9100:0008 | ©100:8008
#x |EA |DD AiBAA: BE 184 3 :_j MOU A¥, A1523h :J
BiEE1i: 23 835 # — | HOT AR 1
B iﬂﬂ ]ﬂﬂ AiBG2: 15 621 § ADD A¥, AAAALh
BiBE3: F? 247 &
Cx iﬂﬂ aa AlBa4: DA 2@ UL
@iAA5: A5 AL & HOP
i 1[“] aa AiBE6: Bl BElL B HOP
H1iAA7: AR BAE MULL HOP
CS g18a BiB@8: F4 244 1 HOP
WY 9 144 NOP
IF |ooes A1ABA: 98 144 £ NOP =
o @1ABB: 9@ 144 ¢ _ || nOP =
e [ et 22 11 o
o Toon || Sios: 36 132 € o
s A1A10: 9@ 144 F NOP
g jum]u @i@ii1: 98 144 £ HOP
AiE12: 9@ 144 £ MOP
8] iﬂﬂﬂﬂ @i@i3: 98 144 £ | | HOP
AlBi4: 98 144 € !
ps  |e1e0 . .
ES iﬂﬂ]ﬂ screen| snurce| reset | aux | Wars | del:uug| gtack | flags |

b) MOV AX,1523H;
NEG AX;
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HLT;
i emulatar nananmebin_ =
file nath  debug wiew external  wirtual dewices  wirtual drive help
= 9 4| 73 B FE e,
Load reload step back single step run step delay ms: 0
[ T | ©81808:8005 | @108:08085
s |EA |DD  |[ BiBBB: B8 184 3 :J MOU fax. B1523h :_J
AiEEl: 23 835 # HEG AX !
gx [0 [e0 || @1om2: 15 821 & L
AiBA3: F7 247 &
[ ]ﬂﬂ aa Hida4: DB 246 + | HOP
AiBA5: F4 244 NOFP
D |88 Jﬂﬂ PibEG: 6 144 | NOP
Bi@aY: 98 144 E NOFP
C5 g1088 Hid@s: 98 144 £ HOP
BiEBE?: 98 144 E NOFP
IF 8885 P1G6A: 98 144 E NOP
£ @1B8B: 98 144 E || noP 5
8100 P186C: 98 144 E | NOP W
AiEAD: 98 144 NOFP
P |FFFE G1OOE: 98 144 € NOP
ER BiBAF: 98 144 NOFP
e Hidid: 98 144 £ HOP
o aean Bigii: 98 144 E HOP
Hi@i2: 98 144 £ HOP
] 1515 5] Bi@i3: 98 144 E NOF
Hidi4: 98 144 £ - !
ps |e1e8 hd R
ES I[ﬁ ae FCIeEn | su:uuru:e1 reset 1 aux | warg 1 u:IeI:uug| ghack, | flags |

Result: one’s and two’s complement of a number in 8086 has been evaluated.

Signature of Faculty

Experiment — 7
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Find the average of numbers

Aim: Write a program to find average of 3 numbers in 8086.

Program: -
MOV AX, 154AH;
MOV BX, 2312H;
MOV CX, 0A152H;

ADD AX, BX;
ADD AX, CX;
MOV DX, 0003H;
DIV DX;
HLT;
w
rmiath _‘.l:l-l._‘.\; A b rrnl Artual dewsced Jirtnanl e '.-:llr'
= | <l | B A
Load reload stap back single step Fum step delay ms: 0
T | o100: 0009 | 0100: 0009
s [15 [na Fioon: Bo 184 HOU A%, B154Ah
HiPRL =z 4/ &4 ?l El HOU BX,. B2312h
g [23 [12 || mime2: 15 @21 § HOU C¥. BA152h
piPR3: BB 187 3
{4 |FF1 IEE Eibad: 12 818 ¥
AiPas: 23 835 1 Hﬂl.l DH AR8A3h
D |l1£l! iﬂu pigdc: BY 185 3 DLy
aiagy: 52 HEZ R HLT
s |l'.|1llB H@E: Al i ﬂgg
I w
¢ BERRCREE | _!
e = a4 w
55 (me 4106C: _ ﬁ NoP
10aD:
;e p=sEn. (=
i 11
RE a0 digdii: F? 247 = HOF
] |nuu3 B1@i1: F2 242 2 HOP
Bid12: F4 244 é‘ HOP
8] |tlﬂﬂﬁ Big1d: 98 144 HOP
BiB14: 98 144 £ T
D5 @1 hd hd
ES |ei68 pchutrll :mrcu| resel | B | v I d:rbun'| shack | (s |
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8 crnulator PRACTICAL 7.bin i a X
file rmath  debug  wiew external wirtual dewices  wirtual drive  help
= 9 dl > B
Load reload step back single step | i run._ - step delay ms: 0
'EE“S“E’SH ) | ©8108:0812 | e108:8012
#x [p9 [nE I 7 - |
1 1 1
B |23 112 Ai@gi14: 98 144 E MOP
#igi5: 98 144 € HOP
i |FI1 152 Bid16: 98 144 E MOP
iP1%7: 98 144 £ HOP
D |ﬂﬂ 1[13 A1@18: 98 144 E MOP
FiP19: 98 144 £ HOP
Cs g1648 Ai@ia: 98 144 E MOP
P1P1iB: 98 144 £ | | HOP
IF |ea12 B1P1C: 98 144 E _J NOP g
AiAiD: 98 144 MOP
55 [o108 PLBiE: 98 144 £ NOP
s [FFFE Ai@iF: 98 144 E MOP
B1828: 989 144 E MOP
EP AiG21: 99 144 MOP
ooy B1822: 98 144 £ NOP
g gaag AiB23: 98 144 E HOP
B1@24: 98 144 £ NOP
8] aaaa Ai825: 98 144 £ | | MOP |
A1826: 98 144 £ [] ---
D5 (8188 A |
|4 ES o100 SCIEEN | su:uuru:e| reset | ALl 1 WarE | debug| stack | flagz ]

Result: Average of three numbers has been evaluated.

Signature of Faculty
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Experiment — 8
Exchanging the data of registers

Aim: Write a program in 8086 to exchange the data of the registers.

Program: -

MOV AX, 0004H;
MOV BX, 0003H;
MOV DX, BX;
MOV BX, CX;
MOV CX, AX;
MOV AX, DX;
HLT;

B :rulator nonamebin_ — O x

file math debug wiew external wirtual devices  wirtual drive  help

= M 4l I B> I
Load reload step baclk single step | i | run. step delay ms: 0
e —— | ©61008:0089 | o160:80089
P |ﬂﬂ lﬂll HippH: B8 184 3 :J MOU A¥. ABBB4hL :_J
AipAi: B4 BE4 + , MOU BiX. BBAA3L
B |I-]ﬂ IHB BABZ: AR BB NULL MOU CH. BBAA2h
AiBdd3:- BB 187 7 MOU D&, BH
Cx |I-]ﬂ IHE Bign4: B3 BA3I ¥ MOU Ba, Ca
AiEE5: AR BEAE NULL MOU Cx. AR
D |ﬂﬂ 1ﬂﬂ B1806: B? 185 i MOU AX. DX
AipeY: B2 BB2 B HLT
CS g1068 (] B: [5G 5] 5] NOFP
i NOP
IP paa9 u _J NOP _J
i H 1 MOP
55 |s100 @188C: D 217 J NOP
AiB@n: 8B 139 i NMOP
SP |FFFE B10RE: C8 288 L NOP
EF A1BABF: 8B 139 i NMOP
s Bipia: G2 194 v NOP
5 (eTe] ] AiA11: F4 244 é‘ NOP
Bipiz: 98 144 NOFP
]| aaaa A1A13: 98 144 g NOP .
Bif14: 98 144 € 11—
ns |e1e8 =~ ]
3 a10a SCIEEN | sn:uun:e| rezet | aLly | wars | del:uug| stack 1 flagz ]
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B ormulstor noname.bin. — O X
file rmath debug wiew externial wirtual dewvices  wirtual drive  help
= (i 4l 1> B P
Load reload step back single step | & run. step delay ms: O
’EE“S“E’SH i | e188:8011 | 8180:8011
B 1BB 83 BiBPB: BE 184 3 ﬂ MOU AZX,. BBABA4h :J
BiAAi: A4 A4 MOU B¥, BBAA3IhH i
B iﬂﬂ a2 A1662: BB 66E MULL MOU CX,. BBABHA2h
A1BA3: BB 187 7 MOU D¥, B
Cx iﬂﬂ ]Bll AiBA4: A3 AR v HOU BX, CH
A1PA5: A BBE MULL MOU C¥, AX
D ]ﬂﬂ 83 @iBaG: B9 185 i] HOU AX, DX |
91097: B2 082 B I ——
C5 a18a8 AiPAE: AR BEE MULL
AiBA?: 8B 139 i NOP
P lee11 @ipeA: D3 211 U NOP
i A1@BB: 8B 139 i _| | noP =
L1 L |
H i
v [ooes || Gea: B 2% Y o
1= 3
B fnag AiAiA: G2 194 HOP
] 1BBBB r NOP
= HOP
5] iﬂﬂﬂﬂ Bi@i13: 98 144 € HOP
BiAi4: 98 144 €
ps |8108 | hd
ES ]ﬂﬂ]ﬂ ZCIEEMN | su:uurn:e| rezet | A | Wars | del:uug| ztack | flagz |

Result: Ex-changing the data of the registers has been performed.

Signature of Faculty
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Experiment — 9
Finding factorial of a number

Aim: Write a program to find factorial of a number in 8086.

Program: -

MOV AX,0001H;
MOV BX,0005H;
MUL BX;

DEC BX:

INZ L1,

HLT;

.

8 crnulator: PRATICAL Sbin_

file rmath debug wiew external  wirtual dewvices

wirtual drive  help

= (| <l 1B B e
Load reload step back single step | i ] Fun. step delay mis: 0
GE | ©100:0008 | ©9100:000B
s ]ﬁu 78 PieP@: B8 184 3 “«| [HOU AR, BGBG1ihH =
Hi@Pl: 01 B8l 2 MOU BX, B8H85h
B ]Bn aa 1802 : B8 G20 MNULL MUL B
#1883 : BE 187 731 DEC BX
=TT H1884: B5 GRS & JHNE B6h
H18685: 68 0B8 NULL Iﬁg_
D 133 oo B1686: F7 247 =
91887 E3 227 1 NOP
C5 ]m go H1BH8: 4B 075 K NOP
H1@E?: 75 117 u NOP
IF  |oeeB BiEBA: FB 251 NOP -
ss [oto0 BiOPB: F4 244 [ NOP =
81808 AT Efe: T 144 £ NOP
H1iAED: 98 144 NOP
SF [FFFE giung: 98 144 € NOP
1““““‘“ H1iBPF: 298 144 NOP
S el H1810: 9@ 144 E NOP
= igﬂnn Bidii1: 989 144 £ HOP
B1E12: 98 144 E MOP
TR CT.TT BiEi3: 98 144 E MOP
B1Ei4: 98 144 g | |
os  |o1oe | |
ES |l':lr”':l"':lI FCIeEn I m:iurcel rezetk I aLlx I wars J debug] ztack I flags J
Result: Factorial of a number in 8086 has been evaluated.
Signature of Faculty
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Experiment — 10
Stepper Motor Rotation

Aim: Write a program to rotate stepper motor using 8051

Program: -

©000| MOV TMOD, #50H ; put timer 1 in event
counting mode

0003 | SETB TR1 ; start timer 1

0005 | MOV DPL, #LOW(LEDcodes) ; | put the low byte of the

start address of the
; | 7-segment code table

into DPL
0008 | MOV DPH, #HIGH(LEDcodes) ; put the high byte into DPH
Q00B | CLR P3.4 H
000D | CLR P3.3 ; | enable Display ©

again:
Q0OF | CALL setDirection ; set the motor's direction
0011 | MOV A, TL1 ; move timer 1 low byte
to A
0013 | CINE A, #10, skip ; if the number of
revolutions is not 10 skip next instruction
0016 | CALL clearTimer ; 1f the number of
revolutions is 10, reset timer 1

skip:
0018 | MOVC A, @A+DPTR ; | get 7-segment code

from code table - the index into the table is

; | decided by the value
in A

; | (example: the data
pointer points to the start of the

; | table - if there are
two revolutions, then A will contain two,

; | therefore the second
code in the table will be copied to A)

0019 | MOV C, Fo ; move motor direction value
to the carry
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001B | MOV ACC.7, C ; | and from there to ACC.7
(this will ensure Display ©'s decimal point

; | will indicate the
motor's direction)

001D | MOV P1, A ; | move (7-seg code for)
number of revolutions and motor direction
; | indicator to Display

0
Q01F | JMP again ; do it all again
setDirection:

0021 | PUSH ACC ; save value of A on stack
0023 | PUSH 20H ; | save value of location
20H (first bit-addressable

; | location in RAM) on
stack
0025 | CLR A ; clear A
0026 | MOV 20H, #0 ; clear location 26H
0029 | MOV C, P2.0 ; put SWO value in carry
0028 | MOV ACC.0, C ; then move to ACC.0
002D | MOV C, FO ; move current motor
direction in carry
002F | MOV @, C ; and move to LSB of location
20H (which has bit address 0)
0031 | CINE A, 20H, changeDir ; | compare SWe (LSB of A)
with F@ (LSB of 20H)

; | - if they are not the
same, the motor's direction needs to be reversed
0034 | JMP finish ; if they are the same,
motor's direction does not need to be changed

changeDir:

0036 | CLR P3.0 5
0038 | CLR P3.1 ; | stop motor
003A| CALL clearTimer ; reset timer 1
(revolution count restarts when motor direction changes)
003C| MOV C, P2.0 ; move SWO value to carry
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003E | MOV Fo, C ; and then to FO - this is
the new motor direction

0040 | MOV P3.9, C ; move SWO value (in
carry) to motor control bit 1

0042 | CPL C ; invert the carry

0043 | MOV P3.1, C ; | and move it to motor

control bit @ (it will therefore have the opposite

; | value to control bit
1 and the motor will start

; | again in the new

direction)
finish:

0045 | POP 20H ; get original value for

location 20H from the stack

0047 | POP ACC ; get original value for

A from the stack

0049 | RET ; return from subroutine
clearTimer:

004A | CLR A ; reset revolution count

in A to zero

0048 | CLR TR1 ; stop timer 1

004D | MOV TL1, #0O ; reset timer 1 low byte

to zero

0050 | SETB TR1 ; start timer 1

0052 | RET ; return from subroutine
LEDcodes: ; | this label points to the start address

of the 7-segment code table which is

; | stored in program memory using the DB
command below

DB 11000000B, 11111001B, 10100100B,
10110000B, 10011001B, 10010010B, 10000010B, 11111000B, 10000000B,
100100008
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Result: Stepper motor rotation has been performed using 8051 programming.
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