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Course Objectives: - 

The objective of this course is to provide the student: 

 To introduce the basics of microprocessors and its applications. 

 To provide in depth knowledge of 8051 Microcontrollers. 

 To expertise working with programming. 

 To impart the I/O interfacing concepts for developing real time systems. 

 To encourage the students in building real time applications. 

 

Course Outcomes: - 

Students will be able to: 

 Familiarize with the assembly level programming using 8086. 

 Judge the difference between Assembly language and Embedded C 

Programming 

 Design circuits for interfacing different modules to microcontrollers. 

 Experiment 8051 with different types of communicating devices. 

 Execute various programs which can resemble to the real time 

applications. 
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List of Experiments 

Task-1: Using 8086 Processor Kits and/or Assembler 

Assembly Language Programs to 8086 to Perform  

 Arithmetic, Logical, String Operations on 16 Bit and 32-Bit Data. 

 Bit level Logical Operations, Rotate, Shift, Swap and Branch Operations. 

Task-2: Using 8051 Microcontroller Kit 

 LED’s to 8051. 

 Interfacing LCD to 8051. 

 Interfacing Matrix Keypad to 8051. 

 Interfacing DC Motor to 8051. 

Task-3: Arduino Programming 

 LEDs interfacing 

 Switches and LED’s interfacing 

 2*16 LCD 

 Serial Communication 

 Device control 

 Reading sensors using ADC 

 DC Motor control 
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a) Write an ALP program to perform 8 Bit arithmetic operations using MASM software and 

8086. 

 
AIM: - 

To write an assembly language program for Addition of two 8-bit numbers. 

 
COMPONENTS & EQUIPMENT REQUIRED: - 

 

 

S.No Device Range / Rating 
Quantity (in 

No’s) 

1 8086 microprocessor kit/Win862 with 

PC 
 1 

2 Keyboard  1 

3 RPS +5v 1 
 

PROGRAM FOR TWO 8-BIT NUMBERS: 

 

A) ADDITION 

 

i) Software 

 

MOV AL, 43 
MOV BL, 11 

ADD AL, BL 

INT 03 

 

ii) Hardware 

 

MEMORY 

LOCATION 

OP-CODE LABLE MNEMONIC 

OPERAND 

COMMENTS 

   MOV AL,43 

MOV BL,11 

ADD AL,BL 

INT 3 

 

 

Observation Table 

 

Input Output 

Register Data Register Data 

AX 4343 AX  

BX 1111   

    8 AND 16 BITARITHMETIC OPERATIONS
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B) SUBTRACTION 

 

8 Bit Subtraction 
 

AIM: - 

To write an assembly language program for subtraction of two 8-bit numbers. 
 
 

COMPONENTS & EQUIPMENT REQUIRED: - 
 
 

S.No Device Range / Rating 
Quantity (in 

No’s) 

1 8086 microprocessor kit/Win862 
with PC 

 1 

2 Keyboard  1 

3 RPS +5v 1 

 

PROGRAM: 

i) Software 
 

MOV AL, 43 

MOV BL, 11 

SUB AL, BL 

INT 03 

 

ii) Hardware 

 

MEMORY 

LOCATION 

OP-CODE LABLE MNEMONIC 

OPERAND 

COMMENTS 

   MOV AL,43 

MOV BL,11 

SUB AL,BL 

INT 03 

 

 

Observation Table 

 

Input Output 

Register Data Register Data 

AX 4343 AX 3232 

BX 1111   
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C) MULTIPLICATION 

8 Bit Multiplication 

 

AIM: - 

To write an assembly language program for multiplication of two 8-bit numbers. 
 

COMPONENTS & EQUIPMENT REQUIRED: - 
 

 

S.No Device Range / Rating Quantity (in No’s) 

1 8086 microprocessor kit/Win862with 
PC 

 1 

2 Keyboard  1 

3 RPS +5v 1 

 

 
PROGRAM: 

 

i) Software  
MOV AL, 43 

MOV BL, 11 

MUL BL 

INT 03 
 

ii) Hardware 

 

MEMORY 

LOCATION 

OP-CODE LABEL MNEMONIC 

OPERAND 

COMMENTS 

   MOV AL,43 

MOV BL,11 

MUL BL 

INT 3 

 

 
 

Observation Table 

 
Input Output 

Register Data Register Data 

AX 4343 AX EA73 

BX 1111 DX 047B 
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D) DIVISION 

 

i) 8 bit division 
 

AIM:- 

To write an assembly language program for division of two 8-bit numbers. 
 
 

COMPONENTS & EQUIPMENT REQUIRED: - 

 

S.No Device Range / Rating 
Quantity (in 

No’s) 

1 8086 microprocessor kit/Win862 
with PC 

 1 

2 Keyboard  1 

3 RPS +5v 1 

 

PROGRAM 

i) Software 
 

 

 

 

 

ii) Hardware 

MOV AL, 10 

MOV BL, 02 

DIV BL 

INT 03 

 

MEMORY 

LOCATION 

OP-CODE LABEL MNEMONIC 

OPERAND 

COMMENTS 

   MOV AL,10 

MOV BL,02 

DIV BL 

INT 3 

 

 

Observation Table 

 

Input Output 

Register Data Register Data 

AX 4343 AX 0003 

BX 1111 DX 03F2 

 

 

RESULT: 
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b) Write an ALP program to perform 16 Bit arithmetic operations using MASM software and 

8086. 

AIM: - 

To write an assembly language program for addition of two 16-bit numbers. 
 
 

COMPONENTS & EQUIPMENT REQUIRED: - 
 
 

S.No Device Range / Rating 
Quantity (in 

No’s) 

1 8086 microprocessor kit/Win862 
with PC 

 1 

2 Keyboard  1 

3 RPS +5v 1 

 

ADDITION: 

 

i) Software 

MOV AX, 4343 

MOV BX, 1111 
ADD AX, BX 
INT 03 

 

ii) Hardware 

 

MEMORY 

LOCATION 

OP-CODE LABLE MNEMONIC 

OPERAND 

COMMENTS 

   MOV AX,4343 

MOV BX,1111 

ADD AX,BX 

INT 3 

 

 

Observation Table 

 
Input Output 

Register Data Register Data 

AX 4343 AX  

BX 1111   
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SUBTRACTION: 
 

 
AIM: - 

To write an assembly language program for subtraction of two 16-bit numbers. 
 
 

COMPONENTS & EQUIPMENT REQUIRED: - 
 
 

S.No Device Range / Rating 
Quantity (in 

No’s) 

1 8086 microprocessor kit/Win862 
with PC 

 1 

2 Keyboard  1 

3 RPS +5v 1 

 

PROGRAM: 

i) Software 

 

MOV AX, 4343 
MOV BX, 1111 

SUB AX, BX 

INT 03 

 

ii) Hardware 

 

MEMORY 

LOCATION 

OP-CODE MNEMONIC 

OPERAND 

COMMENTS 

  MOV AX,4343 

MOV BX,1111 

SUB AX,BX 

INT 03 

 

 

Observation Table 

 
Input Output 

Register Data Register Data 

AX 4343 AX 3232 

BX 1111   
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C) MULTIPLICATION 
 

AIM: - 

To write an assembly language program for multiplication of two 16-bit numbers. 
 

COMPONENTS & EQUIPMENT REQUIRED: - 
 

 

S.No Device Range / Rating Quantity (in No’s) 

1 8086 microprocessor kit/Win862with 
PC 

 1 

2 Keyboard  1 

3 RPS +5v 1 

 
 

PROGRAM: 
 

i) Software  
MOV AX, 4343 

MOV BX, 1111 

MUL BX 

INT 03 
 

ii) Hardware 

 

MEMORY 

LOCATION 

OP-CODE LABEL MNEMONIC 

OPERAND 

COMMENTS 

   MOV AX,4343 

MOV BX,1111 

MUL BX 

INT 3 

 

 
 

Observation Table 

 
Input Output 

Register Data Register Data 

AX 4343 AX EA73 

BX 1111 DX 047B 
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D) DIVISION 
 

AIM:- 

To write an assembly language program for division of two 16-bit numbers. 
 

COMPONENTS & EQUIPMENT REQUIRED: - 

 

S.No Device Range / Rating 
Quantity (in 

No’s) 

1 8086 microprocessor kit/Win862 
with PC 

 1 

2 Keyboard  1 

3 RPS +5v 1 

 

PROGRAM 

i) Software 

MOV AX, 0080 

MOV BX, 0008 

DIV BX 

INT 03 

ii) Hardware 

 

MEMORY 

LOCATION 

OP-CODE LABEL MNEMONIC 

OPERAND 

COMMENTS 

   MOV AX,0080 

MOV BX,0008 

DIV BX 

INT 3 

 

 

Observation Table 

 

Input Output 

Register Data Register Data 

AX 4343 AX 0003 

BX 1111 DX 03F2 

 
 

RESULT: 
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PRE LAB QUESTIONS: 

 

 

 

 

 

 

 

 

 

 

POST LAB QUESTIONS:

1. How to move data from one register to other

2. To swapping the data what type register used

3. What are the advantages of maximum mode

1. How many bit 8086 microprocessor is?

2. What is the size of data bus of 8086?

3. What is the size of address bus of 8086?

4. What is the max memory addressing capacity of 8086?

5. Which are the basic parts of 8086?
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PROGRAMS TO SORT NUMBERS 

 
a) Write an ALP program to perform ascending order using 8086 

 

AIM:- 

Write an assembly language Program to sort the given numbers in ascending order 
 

COMPONENTS & EQUIPMENT REQUIRED: - 

 

S.No Device Range / Rating 
Quantity (in 

No’s) 

1 8086 microprocessor kit/win 862 
with PC 

 1 

2 Keyboard  1 

3 RPS +5v 1 

 

PROGRAM: 

 

i) Software 

 

MOV AX,0000H 

MOV CH,0004H 

DEC CH 

UP1 : MOV CL, CH 

MOV SI, 2000H 

UP: MOV AL,[SI] 

INC SI 

CMP AL,[SI] 

JC DOWN 

XCHG AL,[SI] 

DEC SI 

MOV [SI], AL 

INC SI 

DOWN: DEC CL 

JNZ UP 

DEC CH 

JNZ UP1 

INT 3 
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ii) Hardware 

 

MEMORY 

LOCATION 

OP-CODE LABEL MNEMONIC 

OPERAND 

COMMENTS 

   

UP1: 

UP: 

 

 

 

 

 

 
DOWN: 

MOV AX, 0000 

MOV CH, 0004 

DEC CH 

MOV CL, CH 

MOV SI,2000 

MOV AL,[SI] 

INC SI 

CMP AL,[SI] 

JC DOWN 

XCHG AL,[SI] 

DEC SI 

MOV [SI],AL 

INC SI 

DEC CL 

JNZ UP 

DEC CH 

JNZ UP1 

INT 03 

 

 

Observation Table: 

 
Input Output 

MEMORY LOCATION Data MEMORY LOCATION Data 

2000  2000  

2001  2001  

2002  2002  

2003  2003  

 
 

RESULT: 
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b) Write an ALP program to perform descending order using 8086 
 

AIM:- 

Write an assembly language Program to sort the given numbers in descending order 
 

COMPONENTS & EQUIPMENT REQUIRED: - 

 

S.No Device Range / Rating 
Quantity (in 

No’s) 

2 8086 microprocessor kit/Win862 
with PC 

 1 

 Keyboard  1 

3 RPS +5v 1 

 

PROGRAM: 

 

i) Software 

 

MOV AX,0000 

MOV CH,0004 

DEC CH 

UP1 : MOV CL, CH 

MOV SI, 2000 

UP: MOV AL,[SI] 

INC SI 

CMP AL,[SI] 

JNC DOWN 

XCHG AL,[SI] 

DEC SI 

MOV [SI],AL 

INC SI 

DOWN:  DEC CL 

JNZ UP 

DEC CH 

JNZ UP1 

INT 3 
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ii) Hardware 

 

MEMORY 
LOCATION 

OP-CODE LABEL MNEMONIC 
OPERAND 

COMMENTS 

   

UP1: 

UP: 

 

 

 

 

 

 
DOWN: 

MOV AX, 0000 

MOV CH, 0004 

DEC CH 

MOV CL,CH 

MOV SI,2000 

MOV AL,[SI] 

INC SI 

CMP AL,[SI] 

JNC DOWN 

XCHG AL,[SI] 

DEC SI 

MOV [SI],AL 

INC SI 

DEC CL 

JNZ UP 

DEC CH 

JNZ UP1 

INT 3 

 

 

Observation Table 

 

Input Output 

MEMORY LOCATION Data MEMORY LOCATION Data 

2000  2000  

2001  2001  

2002  2002  

2003  2003  

 

 

RESULT: 
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PRE LAB QUESTIONS: 

 

 

2)  A2 

3)  85 

4)  54 

2. Write an alp program for to sort the given number in descending order? 

1) 1E 

2) 2A 
3)  56 

4)  98 

 

1. What are the functions of BIU?

2. What are the functions of EU?

3. How many pin IC 8086 is?

4. What IC8086 is?

5. What is the size of instruction queue in 8086?

POST LAB QUESTIONS:

1. How clock signal is generated in 8086

2. What is the maximum internal clock frequency of 8086?

3. What is the need for Port
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PROGRAM FOR STRING MANIPULATIONS OPERATIONS 

 
 

a) Write an ALP program to insert or delete a byte in the given string. 

 

INSERT A BYTE IN A GIVEN STRING 
 

AIM:- 

To write a ALP for insert a new byte in a given string 
 

COMPONENTS & EQUIPMENT REQUIRED: - 

 

S.No Device Range / Rating 
Quantity (in 

No’s) 

1 
8086 microprocessor kit/MASM 
with PC 

 1 

2 Keyboard  1 

3 
RPS +5v 1 

1 

 
 

PROGRAM: 

i) Software 

 

ASSUME CS: CODE 
CODE SEGMENT 

START: MOV SI,2000H 

MOV DI,3000H 
MOV BX,5000H 
MOV CX,0005H 

CLD 

L1: MOV AL,[SI] 

CMP AL,[BX] 

JZ L2 

MOVSB 

LOOP L1 

JMP L3 

L2: MOVSB 
MOV BX,7000H 

MOV AL,[BX] 

MOV [DI],AL 

DEC CX 

INC DI 

REP MOVSB 
L3: INT 3 

CODE ENDS 

END START 
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ii) Hardware 

MEMORY 

LOCATION 

OP-CODE LABEL MNEMONIC 

OPERAND 

COMMENTS 

   

 

 

 
 

L1: 

 

 

 

 

 
L2: 

 

 

 

 

 

 

 
L3: 

MOV SI,2000 

MOV DI,3000 

MOV BX,5000 

MOV CX,0005 

CLD 

MOV AL,[SI] 

CMP AL,[BX] 

JZ L2 

MOVSB 

LOOP L1 

JMP L3 

MOVSB 

MOV BX,7000 

MOV AL,[BX] 

MOV [DI],AL 

DEC CX 

INC DI 

REP 

MOVSB 

INT 3 

 

 

Observation Table 

Input Output 

MEMORY 
LOCATION 

Data MEMORY LOCATION Data 

2000  3000  

2001  3001  

2002  3002  

2003  3003  

2004  3004  

5000  3005  

7000    

 
 

RESULT: 
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DELETE A BYTE IN A GIVEN STRING 
 

AIM:- 

To write a alp for delete a byte in a given string 
 

COMPONENTS & EQUIPMENT REQUIRED: - 

 

S.No Device Range / Rating Quantity (in 

No’s) 

1 8086 microprocessor kit/MASM 
with PC 

 1 

2 Keyboard  1 

3 RPS +5v 1 
1 

PROGRAM: 

i) Software 

ASSUME CS:CODE 

CODE SEGMENT 

START: MOV SI,2000H 
MOV DI,3000H 

MOV BX,5000H 

MOV CX,0005H 

CLD 

L1: MOV AL,[SI] 

CMP AL,[BX] 

JZ L2 

MOVSB 

LOOP L1 

JMP L3 

L2: INC SI 

DEC CX 

REP MOVSB 

L3: INT 03H 

CODE ENDS 

END START 

ii) Hardware 

 

MEMORY 

LOCATION 

OP-CODE LABEL MNEMONIC 

OPERAND 

COMMENTS 

   

 

 

 
 

L1: 

MOV SI,2000 

MOV DI,3000 

MOV BX,5000 

MOV CX,0005 

CLD 

MOV AL,[SI] 
CMP AL,[BX] 
JZ L2 
MOVSB 
LOOP L1 
JMP L3 
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L2: 

 

 

 
L3: 

INC SI 

DEC CX 

REP 

MOVSB 

INT 3 

 

 

Observation Table 
 

Input output 

MEMORY 

LOCATION 

Data MEMORY LOCATION Data 

2000  3000  

2001  3001  

2002  3002  

2003  3003  

2004    

5000    

 

RESULT: 

 
 

PRE LAB QUESTIONS: 

1. What do you mean by assembler directives? 

2. What .model small stands for? 

3. What is the supply requirement of 8086? 

4. What is the relation between 8086 processor frequency & crystal Frequency? 

5. Functions of Accumulator or AX register? 

 
LAB ASSIGNMENT: 

 

1. Write an alp for insert or delete a byte in a given string with SI memory location is 

4000 and DI location is 6000? 

2. Write an alp for moving or reversing the given string with the length of the string is 12? 

 
POST LAB QUESTIONS: 

1. Which interrupts are generally used for critical events? 

2. Which Stack is used in 8086? 

3. What is SIM and RIM instructions 
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