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LABORATORY COURSE PLAN

COURSE – INFORMATION:
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	PRACTICAL
	CREDIT
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	COURSE INCHARGE
	


SYLLABUS

COURSE OBJECTIVE: 

· Introduce Assembly Language Programming concepts and features.

· Write ALP for arithmetic and logical operations in 8086 and 8051.

· Understand Serial and Parallel Interface.

· Interface different I/Os with Microprocessors

LIST OF EXPERIMENTS

BASED ON 8086 PROCESSOR

1. Programs for 16-bit Arithmetic operations

2. Programs for Sorting and Searching

3. Programs for String manipulation operations.

4. Programs for Digital clock.

5. Interfacing ADC and DAC.

6. Interfacing and Programming Keyboard and Display.

7. Interfacing and Programming of Stepper Motor.

8. Finding number of and number of in a given 8-bit number using 8051

SIMULATION USING KEIL

9. Programming using Arithmetic, Logical instructions of 8051 Micro controller.

10. Programming and verifying Timer operation in 8051 Micro controller.

TEXT/REFERENCE BOOKS:

· Ramesh S. Gaonkar, Microprocessor Architecture, Programming and Applications with the 8085, 6th Edition, Penram International Publishing, 2013.

· Muhammad Ali Mazidi, The 8051 Microcontroller and Embedded Systems Using Assembly and C, 2nd Edition, Pearson Education, 2008.

· A.K. Ray and K.M. Bhurchandi, Advanced Microprocessors and Peripherals, 3rd Edition, McGraw-Hill Education, 2012.

· Douglas V. Hall, Microprocessors and Interfacing: Programming and Hardware, 2nd Edition, Tata McGraw-Hill, 2006.

· Krishna Kant, Microprocessors and Microcontrollers, Eastern Economy Edition, PHI Learning, 2007.

VIRTUAL LAB LINK:

	NPTEL Virtual Labs – Microprocessors and Microcontrollers Lab
Link: https://vlab.co.in/broad-area-computer-science-and-engineering

	IIT Roorkee – Microprocessor Lab (8085/8086/8051)
Link: https://vlab.co.in/?sub=65&brch=185
➤ Experiments include arithmetic, string operations, timer programming, I/O interfacing.

	Keil uVision Simulator for 8051 (Offline/Online)
Link: https://www.keil.com/download
➤ For local simulation of 8051 microcontroller using Assembly/C.

	Tinkercad Circuits (by Autodesk) – For Basic 8051 Simulation
Link: https://www.tinkercad.com/circuits

	EXP. NO.
	NAME OF THE EXPERIMENTS
	NO. OF PERIODS
	CUMULATIVE PERIODS

	CYCLE I

	1
	Programs for 16 bit Arithmetic operations
	4+4
	8

	2
	Programs for Sorting and Searching.
	4
	12

	3
	Programs for String manipulation operations.
	4
	16

	4
	Programs for Digital clock.
	4+4
	24

	5
	Interfacing ADC and DAC.
	4+4
	32

	CYCLE II

	6
	Interfacing and Programming Keyboard and Display.
	4
	36

	7
	Interfacing and Programming of Stepper Motor.
	4
	40

	8
	Finding number of and number of in a given 8-bit number using 8051.
	4
	44

	9
	Programming using Arithmetic, Logical instructions of 8051 Micro controller.
	4+4
	52

	10
	Programming and verifying Timer operation in 8051 Micro controller.
	4+4
	60


COURSE OUTCOME


At the end of the course, the student should be able to: 

CO1: Explain and Implement 8086 instructions for ALU operations.

CO2: Interface the ADC / DAC Display using 8051 Trainer kit.

CO3: Interface sensors to 8051 trainer kit using ADC and DAC.

CO4: Interface and control the operations of stepper motor.

CO5: Explain and Implement 8051 instructions for ALU operations

CO6: Simulate the 8051 micro controller based operations.

CO-PO MAPPING:

	CO
	PO 1
	PO2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12
	PSO 1
	PSO 2

	CO1
	3
	2
	3
	2
	2
	-
	-
	-
	-
	2
	-
	2
	3
	2

	CO2
	3
	2
	3
	3
	2
	-
	-
	-
	-
	2
	-
	2
	3
	3

	CO3
	3
	2
	3
	3
	2
	-
	-
	-
	-
	2
	-
	2
	3
	3

	CO4
	3
	2
	3
	3
	2
	-
	-
	-
	-
	2
	-
	2
	3
	3

	CO5
	3
	2
	3
	2
	2
	-
	-
	-
	-
	2
	-
	2
	3
	2

	CO6
	3
	2
	3
	3
	2
	-
	-
	-
	-
	2
	-
	2
	3
	3

	Avg
	3
	2
	3
	3
	2
	-
	-
	-
	-
	2
	-
	2
	3
	3


	ADDITIONAL EXPERIMENTS

	EXP. NO.
	NAME OF THE EXPERIMENTS
	Identified Resource link

	1
	Serial Communication using 8051 (UART)
	IIT Bombay – Serial Communication Lab

	2
	Interrupt handling in 8051 microcontroller
	NIELIT Virtual Lab – Interrupts in 8051

	3
	Interfacing LED Matrix with 8051
	Tinkercad LED Matrix (design-based simulation)

	4
	DC Motor Interfacing using 8051
	Keil Simulation Projects (use with Proteus or Keil)

	5
	7-Segment Display Interfacing with 8051
	IIT Roorkee Virtual Lab – Display Interface


MODEL LAB DETAILS 

	BATCH
	REGISTER NO.
	MODE OF LAB CONDUCT 
	DATE
	TIMING

	1
	810423106001-
810423106032
	OFF LINE
	
	9.30-12.30

	2
	810423106033-
810423106305
	OFF LINE
	
	1.50-4.50


LIST OF QUESTIONS 

1. Write and execute 8086 assembly language program to perform multiplication and division of two 16 bit numbers using MASM.

2. Write and execute 8086 assembly language program to interface dot matrix printer with 8086 and print a string of characters.

3. Write and execute an assembly language program using 8086 to sort a given array in ascending order with array of length 8.

4. Write and execute 8086 ALP to interface a traffic light controller.

5. Write and execute 8086 assembly language program to find character and replace it with character “a”.

6. Interface 8279 with 8086 and write and execute an ALP to display rolling message “WELCOME”.

7. Write and execute an assembly language program to perform multiplication and division using 8051.

8. Write and execute an assembly language program to study interfacing technique of USART with Microprocessor 8086 and write an 8086 ALP to transmit and receive data between two serial ports with RS 232 cable.

9. Write and execute and execute 8086 assembly language program to perform logical operations using MASM.

10. Interface a programmable peripheral interface 8255 with 8086 and verify its operation in Mode 0 (use PORTB as input port and PORTB as output port).

11. Write and execute an assembly language program to convert ASCII number to HEX number.

12. Write and execute a 8086 assembly language program to find the sum of 10 numbers.

13. Interface stepper motor with 8086 and write and execute an assembly language program to rotate a stepper motor in anticlockwise direction.

14. Write and execute an assembly language program to find one‟s and two‟s complement of a number using 8051.

15. Write and execute 8086 assembly language program to find the smallest number from an array of length 5.

16. Interface 8279 with 8086 and write and execute an ALP to perform rolling display.

17. Write and execute an assembly language program to find the RAM size using BIOS call.

18. Interface programmable peripheral interface 8255 with 8086 and verify its operation in Mode 0.

19. Write and execute an assembly language program to perform matrix addition and subtraction using 8086 using MASM.

20. Interface 8 bit DAC with 8086 and write and execute an assembly language program to generate triangular wave.

21. Write and execute an assembly language program to perform floating point operation.

VIVA QUESTIONS

1. What is the difference between microprocessor and microcontroller?

2. Mention the features of 8086 microprocessor.

3. What are the segment registers in 8086?

4. Define the function of the instruction pointer (IP).

5. What is the role of the ALE signal?

6. List addressing modes used in 8086.

7. What is the function of the stack pointer?

8. Differentiate between near and far jump.

9. What is the use of INT instruction?

10. Write the assembly code for 16-bit addition.

11. Explain the use of the MOV and XCHG instructions.

12. What are string instructions in 8086?

13. What is the purpose of REP prefix in string operations?

14. Define the use of CMP and JNE.

15. How does the 8086 handle interrupts?

16. What are the types of flags in 8086?

17. Define memory segmentation.

18. What is the clock frequency of 8086?

19. Differentiate between minimum and maximum mode.

20. What is a T-state in 8086?

21. Write a program to multiply two 16-bit numbers.

22. Explain the interfacing of ADC with 8086.

23. What are the steps in DAC interfacing?

24. How is stepper motor interfaced with 8086?

25. How does 8279 help in keyboard/display interfacing?

26. List the features of 8051 microcontroller.

27. What is the clock frequency of 8051?

28. What are the main registers of 8051?

29. Define the accumulator and its function.

30. How is memory organized in 8051?

31. What is the use of SFRs in 8051?

32. How many ports are available in 8051?

33. Define the function of TMOD register.

34. What are the modes of timer operation in 8051?

35. Write the instruction to start timer 0 in mode 1.

36. Explain how UART works in 8051.

37. What are interrupts in 8051 and how are they prioritized?

38. Explain how to configure and use serial communication.

39. How does 8051 handle external interrupts?

40. Describe the different bit-level instructions in 8051.


Prepared By





                      Verified By

Approved By
7

