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COURSE CURRICULUM & LABORATORY MANUAL 

Microprocessors 

First Year — CSE / DSE / Allied Engineering Branches 

Theory: 3 Lectures / Week   |   Practical: 2 Hours / Week 

6 Units (Theory) · 10 Experiments (Practical) 

Course Code (Theory): 25U****      Course Code (Lab): 25U*** 
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PART A — Theory Course 

Course Information 

Course Code 25U***** 

Course Title Microprocessors 

Category Program Core 

L – T – P 3 – 0 – 0 

Credits 3 

Contact Hours 3 Lectures/ week  

Prerequisite None (First Year Core Course) 

 

Course Objectives 

● To introduce the architecture, timing, and operation of the 8085 microprocessor. 

● To develop the ability to write and execute assembly language programs on the 8085. 

● To familiarize students with interrupts and basic peripheral interfacing using the 8085. 

● To introduce the architecture and programming of the 8086 microprocessor as a step toward advanced 

processors. 

 

Course Outcomes (CO) 

On completion of this course, students will be able to: 

CO No. Course Outcome 

CO1 
Explain the architecture, pin functions, and timing diagram (instruction cycle, machine cycle, T-

states) of the 8085 microprocessor. 

CO2 
Develop 8085 assembly language programs using various addressing modes and instruction 

types. 

CO3 
Describe the interrupt structure of the 8085 microprocessor and explain basic memory/I/O 

interfacing along with the 8255 PPI. 

CO4 

Explain the architecture, register organization, and memory segmentation of the 8086 

microprocessor, write simple 8086 programs, and describe its interrupt structure along with a 

basic overview of advanced processors. 
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Unit-wise Syllabus 

Unit Title Contents 

1 (6 

Hrs) 
Introduction to 8085 

Microprocessor 

Microprocessor vs microcontroller vs microcomputer — basic 

concept; 8085 internal architecture: registers, accumulator, ALU, flag 

register; pin diagram of 8085 (overview); address bus, data bus, and 

control bus — basic concept; timing diagram — instruction cycle, 

machine cycle, and T-states with a simple example (e.g., opcode 

fetch, memory read/write cycle). 

2 (6 

Hrs) 

8085: Instructions 

and Addressing 

Modes 

Addressing modes of 8085 — immediate, direct, register, indirect; 

instruction types — data transfer, arithmetic, logical, and branching 

instructions; structure of an assembly language program — 

mnemonics, opcodes, operands, labels; simple programs using loops 

— addition, subtraction; basic concept of time delay generation using 

loops. 

3 (8 

Hrs) 
8085 Interrupts & 

Interfacing 

Interrupt structure of 8085 — TRAP, RST 7.5, RST 6.5, RST 5.5, 

INTR and their priority; basic concept of interrupt service routine 

(ISR); memory interfacing — basic idea of connecting RAM/ROM; 

I/O interfacing — memory-mapped I/O vs I/O-mapped I/O (basic 

concept); 8255 Programmable Peripheral Interface — block diagram 

and one simple interfacing example (LED/switch). 

4 (8 

Hrs) 
Introduction to 8086 

Microprocessor 

Need for 16-bit processors — comparison of 8085 (8-bit) and 8086 

(16-bit); 8086 internal architecture — Bus Interface Unit (BIU) and 

Execution Unit (EU), basic idea of instruction queue; register 

organization of 8086 — general-purpose, segment, pointer, and index 

registers, flag register; concept of memory segmentation and physical 

address calculation with a simple example. 

5 (8 

Hrs) 

8086: Instructions 

and Addressing 

Modes 

Addressing modes of 8086 — register, immediate, and direct 

addressing (basic types); instruction types — data transfer, arithmetic, 

and logical instructions; simple assembly language programs using an 

emulator/assembler — addition, subtraction, moving data between 

registers/memory. 

6 (6 

Hrs) 

8086 Interrupts & 

Overview of 

Advanced Processors 

Interrupt structure of 8086 — hardware and software interrupts, basic 

idea of the interrupt vector table; basic concept of I/O interfacing with 

8086; real-world relevance of microprocessors in embedded systems 

and IoT devices. 

Text Books 

1 
Ramesh S. Gaonkar, "Microprocessor Architecture, Programming, and Applications with the 

8085", Penram International Publishing, 5th Edition. 

2 
A. K. Ray and K. M. Bhurchandi, "Advanced Microprocessors and Peripherals", McGraw Hill 

Education, 3rd Edition. 

Reference Books 

1 Douglas V. Hall, "Microprocessors and Interfacing", McGraw Hill Education, 2nd Edition. 

2 B. Ram, "Fundamentals of Microprocessors and Microcomputers", Dhanpat Rai Publications. 
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PART B — Laboratory Course 

Course Information 

Course Code 25U202 

Course Title Microprocessors Laboratory 

Category Program Core (Lab) 

L – T – P 0 – 0 – 2 

Credits 1 

Contact Hours 2 Hours / week  

Prerequisite Course 25U**** — Microprocessors 

Course Outcomes (CO) 

On successful completion of this laboratory course, students will be able to: 

CO No. Course Outcome 

CO1 
Write and Execute basic 8085 data transfer and arithmetic programs (8-bit/16-bit addition-

subtraction) using a microprocessor kit/simulator. 

CO2 Demonstrate 8085 programs for multiplication, division, sorting, and searching operations. 

CO3 
Develop 8085 programs for code conversion and perform basic peripheral interfacing using the 

8255 PPI. 

CO4 
Develop and execute basic 8086 assembly language programs using an emulator/assembler. 

EMU8086/MASM/TASM 

List of Experiments 

Exp. 

No. 
Title Maps to Unit 

1 
Study of 8085 Microprocessor Kit / Simulator & Basic Data Transfer 

Instructions 
Units 1–2 

2 8-Bit Addition and Subtraction Using 8085 Unit 2 

3 16-Bit Addition and Subtraction Using 8085 Unit 2 

4 Multiplication of Two 8-Bit Numbers (Repeated Addition Method) Unit 2 

5 Division of Two 8-Bit Numbers (Repeated Subtraction Method) Unit 2 

6 Sorting an Array of Numbers Using 8085 Unit 2 

7 Finding the Largest and Smallest Number in an Array Using 8085 Unit 2 

8 Code Conversion Program — BCD to Binary Using 8085 Unit 2 

9 Interfacing 8255 PPI with 8085 — LED/Switch Interfacing Unit 3 

10 Basic 8086 Assembly Language Programs — Addition and Subtraction Units 4–5 
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PART C — Practical Manual 

Experiment No. 1 

Study of 8085 Microprocessor Kit / Simulator & Basic Data Transfer 

Instructions 

1. Introduction 

Before writing programs, it is necessary to understand the layout of the 8085 microprocessor trainer kit 

(or simulator software) — its keypad, display, registers, and memory. This experiment introduces the 

kit/simulator and the basic data transfer instructions (MOV, MVI, LXI) used to move data between 

registers and memory. 

2. Algorithm 

1. Switch on the kit/simulator and reset it to the initial state. 

2. Load the given 8-bit/16-bit data into the accumulator/register pair using MVI/LXI instructions. 

3. Transfer the data between registers using the MOV instruction. 

4. Store the result in the specified memory location. 

5. Halt the program (HLT) and display the result. 

3. Program 

write the assembly language program (Address / Label / Mnemonic / Operand / Comments): 

4. Result 

The 8085 microprocessor kit/simulator was studied, and the basic data transfer instructions (MOV, MVI, 

LXI) were executed with the observed output matching the expected values. 
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Experiment No. 2 

8-Bit Addition and Subtraction Using 8085 

1. Introduction 

This experiment covers writing and executing 8085 assembly programs to add and subtract two 8-bit 

numbers stored in memory, using basic arithmetic instructions (ADD, SUB) and storing the result back 

in memory. 

2. Algorithm 

1. Load the first 8-bit number into the accumulator. 

2. Load the second 8-bit number into a general-purpose register. 

3. Add (or subtract) the register content with the accumulator using ADD/SUB instruction. 

4. Store the result in the specified memory location. 

5. Halt the program. 

3. Program 

 write the assembly language program (Address / Label / Mnemonic / Operand / Comments): 

 

4. Result 

The 8-bit addition and subtraction programs were executed, and the results obtained matched the 

expected manual calculations. 
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Experiment No. 3 

16-Bit Addition and Subtraction Using 8085 

1. Introduction 

This experiment extends 8-bit arithmetic to 16-bit operands, which require handling of register pairs 

(such as H-L, D-E) and carry propagation between the lower and higher bytes. 

2. Algorithm 

1. Load the first 16-bit number into a register pair (e.g., H-L). 

2. Load the second 16-bit number into another register pair (e.g., D-E). 

3. Add (or subtract) the lower bytes first, then the higher bytes including carry/borrow. 

4. Store the 16-bit result in specified memory locations. 

5. Halt the program. 

3. Program 

 write the assembly language program (Address / Label / Mnemonic / Operand / Comments): 

 

4. Result 

The 16-bit addition and subtraction programs were executed, and the results matched the expected 

manual calculations. 
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Experiment No. 4 

Multiplication of Two 8-Bit Numbers (Repeated Addition Method) 

1. Introduction 

Since the 8085 does not have a direct multiplication instruction, multiplication is performed using the 

repeated addition method — adding the multiplicand to itself as many times as the value of the 

multiplier. 

2. Algorithm 

1. Load the multiplicand and multiplier into separate registers. 

2. Initialize the result location to zero. 

3. Add the multiplicand to the result, and decrement the multiplier, repeating until the multiplier 

becomes zero. 

4. Store the final result (handling carry into the higher byte if needed). 

5. Halt the program. 

3. Program 

 write the assembly language program (Address / Label / Mnemonic / Operand / Comments): 

 

4. Result 

The multiplication program using the repeated addition method was executed, and the product obtained 

matched the expected value. 
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Experiment No. 5 

Division of Two 8-Bit Numbers (Repeated Subtraction Method) 

1. Introduction 

Similar to multiplication, division in 8085 is performed using the repeated subtraction method — 

subtracting the divisor from the dividend repeatedly until the remainder is less than the divisor, with the 

subtraction count giving the quotient. 

2. Algorithm 

1. Load the dividend and divisor into separate registers. 

2. Initialize the quotient counter to zero. 

3. Subtract the divisor from the dividend repeatedly, incrementing the quotient counter each time, until 

the result is less than the divisor. 

4. Store the quotient and the remainder in specified memory locations. 

5. Halt the program. 

3. Program 

 write the assembly language program (Address / Label / Mnemonic / Operand / Comments): 

 

4. Result 

The division program using the repeated subtraction method was executed, and the quotient and 

remainder obtained matched the expected values. 
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Experiment No. 6 

Sorting an Array of Numbers Using 8085 

1. Introduction 

Sorting is a fundamental data-handling operation. This experiment implements a simple sorting 

technique (bubble sort) in 8085 assembly language to arrange a given array of 8-bit numbers stored in 

memory in ascending order. 

2. Algorithm 

1. Load the starting address of the array and the count of elements. 

2. Compare each pair of adjacent elements in the array. 

3. If the first element is greater than the second, swap them. 

4. Repeat the comparison pass for all elements until no swaps are needed. 

5. Store the sorted array back in memory and halt. 

3. Program 

 write the assembly language program (Address / Label / Mnemonic / Operand / Comments): 

 

4. Result 

The sorting program was executed, and the array was arranged in ascending order as expected. 
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Experiment No. 7 

Finding the Largest and Smallest Number in an Array Using 8085 

1. Introduction 

This experiment writes an 8085 assembly program to scan through an array of 8-bit numbers stored in 

memory and determine the largest and smallest values using comparison instructions. 

2. Algorithm 

1. Load the starting address of the array and the count of elements. 

2. Assume the first element as both the largest and smallest initially. 

3. Compare each subsequent element with the current largest and smallest values, updating them as 

needed. 

4. Continue until all elements have been checked. 

5. Store the largest and smallest values in specified memory locations and halt. 

3. Program 

 write the assembly language program (Address / Label / Mnemonic / Operand / Comments): 

 

4. Result 

The program correctly identified the largest and smallest numbers in the given array, matching the 

expected values. 
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Experiment No. 8 

Code Conversion Program — BCD to Binary Using 8085 

1. Introduction 

Code conversion is a common requirement in digital systems interfacing with humans (BCD, used in 

displays) and processors (binary). This experiment implements an 8085 program to convert a given 2-

digit BCD number into its equivalent binary value. 

2. Algorithm 

1. Load the given 2-digit packed BCD number into the accumulator. 

2. Separate the tens digit and unit’s digit using masking and shift operations. 

3. Multiply the tens digit by 10 (using repeated addition) and add the unit’s digit. 

4. Store the resulting binary value in the specified memory location. 

5. Halt the program. 

3. Program 

 write the assembly language program (Address / Label / Mnemonic / Operand / Comments): 

 

4. Result 

The BCD-to-binary conversion program was executed, and the binary value obtained matched the 

expected result. 
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Experiment No. 9 

Interfacing 8255 PPI with 8085 — LED/Switch Interfacing 

1. Introduction 

The 8255 Programmable Peripheral Interface (PPI) is used to interface I/O devices such as LEDs and 

switches with the microprocessor. This experiment demonstrates configuring one port of the 8255 as 

output (to drive LEDs) and another as input (to read switch status). 

2. Algorithm 

1. Determine the control word for the 8255 to configure Port A as output and Port B as input (mode 0). 

2. Send the control word to the control register of the 8255 to initialize the ports. 

3. Read the switch status from Port B (input). 

4. Send the read status (or a fixed pattern) to Port A (output) to drive the LEDs. 

5. Repeat continuously or halt after one iteration, as required. 

3. Program 

 write the assembly language program (Address / Label / Mnemonic / Operand / Comments): 

 

4. Result 

Port A was configured as output and Port B as input on the 8255; the LED output correctly reflected the 

switch input pattern in all cases tested. 
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Experiment No. 10 

Basic 8086 Assembly Language Programs — Addition and Subtraction 

1. Introduction 

This experiment introduces programming the 8086 microprocessor using an emulator/assembler (such as 

MASM/TASM or an online 8086 simulator), starting with simple addition and subtraction of two 

numbers using 16-bit registers. 

2. Algorithm 

1. Load the first number into the AX register. 

2. Load the second number into the BX register. 

3. Add (or subtract) BX with AX using the ADD/SUB instruction. 

4. Store the result in a specified memory location or display it. 

5. Terminate the program. 

3. Program 

 write the assembly language program (Address / Label / Mnemonic / Operand / Comments): 

 

4. Result 

The 8086 assembly programs for addition and subtraction were executed, and the results obtained 

matched the expected manual calculations. 

 
















































