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COURSE PLAN (2022-2023 ODD SEMESTER)
	Name of the Faculty
	

	Designation/Department
	Assistant Professor / ECE

	Course Code/Name
	U20EC503/ PROCESSORS AND CONTROLLERS

	Year/Section/Department
	III / B / ECE

	Credits Details
	L: 3
	T: 0
	P: 0
	C: 3

	Total Contact Hours Required
	45


Syllabus:

	UNIT I    THE 8085 MICROPROCESSOR
	No. of Periods: 09

	Evolution of Microprocessors – Introduction to 8085 – Architecture – Pins and Signals –Addressing modes – Interfacing: Memory – I/O devices– Instruction  Formats – Instruction Set – Timing Diagrams – Assembly Language Programming – Applications.

	UNIT II      THE 8086 MICROPROCESSOR
	No. of Periods: 09

	Introduction to 8086 Microprocessors – Architecture – Pin Configuration – Minimum and Maximum mode – Addressing modes – Memory organization – Timing diagram – Instruction set – Assembler directives & Operations – Assembly language programming – Procedures – Macros – Interrupts & Interrupt Service Routines – BIOS function calls – Concept and structure of Stack – Applications of 8086.

	UNIT III  INTERFACING OF PERIPHERAL DEVICES
	No. of Periods: 09

	8085 Interrupt – Interfacing of Data Converters – Programmable devices – Parallel & Serial I/O and Data Communication – Timer - Keyboard /Display controller – Interrupt controller – DMA controller – 8086 Interfacing of RAM and EPROM - I/O addressing - I/O mapped I/O - and memory mapped I/O schemes.

	UNIT IV    THE 8051 MICROCONTROLLER
	No. of Periods: 09

	Introduction to 8051 Microcontroller – Architecture - Pin diagram - Special Function Registers - Power Control Register - Program Protection Modes - Mode of Operations of I/O ports - External Memory Interface with 8051 – Counter and Timers in 8051 - Interrupts - Addressing modes - Instruction set - Assembly language programming of 8051 – Applications of 8051.

	UNIT V  MULTIPROCESSOR &HIGH END PROCESSORS
	No. of Periods: 09

	Coprocessor configuration – Closely coupled configuration – Loosely coupled configuration – 8087 Numeric data processor – Data types – Architecture – 8089 I/O Processor – Architecture – Communication between CPU and IOP. 32/64 Bit Processors.

	Total Periods : 45


Objective:

	· To study the architecture and addressing modes of 8085 and to write assembly language programs of 8085. 

· To study the architecture and addressing modes of 8086 and to write assembly language programs of 8086. 

· To know the importance of different peripheral devices and their interfacing to 8085/8086.

· To study the architecture and addressing modes of 8051 and to write assembly language programs of 8051.

· To study multiprocessor and high end processor configurations.    


Text Book:

	T1: Ramesh S. Gaonkar, Microprocessor – Architecture, Programming and Applications with the 8085, Penram International Publisher, 6th Edition, 2013 

T2: Ray.A.K. & Bhurchandi.K.M, Advanced Microprocessor and Peripherals – Architecture, Programming and Interfacing, Tata Mc Graw Hill,3rd Edition, 2017

T3:  Mohamed Ali Mazidi, Janice Gillispie Mazidi, The 8051 microcontroller and embedded systems using Assembly and C, 2ndedition, Pearson education /Prentice hall of India, 2007.

T4:  Raj Kamal, Microcontrollers: Architecture, Programming, Interfacing and System Design 2 nd Edition, Pearson 2011


Reference Book: 
	R1: Douglas V.Hall, Microprocessors and Interfacing: Programming and Hardware, 3 rd edition, Tata Mc Graw Hill, 2017.

R2: Mazidi M. A.,McKinley R. D., Causey D. Smith PIC Microcontroller And Embedded Systems, , Pearson Education International, 2008.

R3: Martin Bates, PIC Microcontrollers, 3 rd Edition,Elsvier 2012

R4: Yn-cheng Liu,Glenn A.Gibson, Microcomputer systems: The 8086 / 8088 Family architecture, Programming and Design, 2ndedition, Pearson , 2015.


Website: 
	For Pre-requisite: “Introduction to Microprocessors” -  https://youtu.be/XI2nWDcy0To  

W1: https://www.slideshare.net/poojithchowdhary/8086-micro-processor - Topic 1 to 9

W2: https://www.youtube.com/watch?v=VgkW2nU-cqg - Topic 1 to 9

W3: https://www.slideshare.net/thandaiah/8051-microcontroller-15593218 -Topic 27 to 32

W4: https://www.youtube.com/watch?v=pA6K5NgWTow - Topic 27 to 32

W5:https://electronicsforu.com/resources/difference-between-microprocessor-and-microcontroller - Topic 37-39


Online Mode of Study (if Any):
	· NPTEL: Course on “Microprocessors & Microcontrollers” coordinated by IISc Bangalore, with 8 modules. Link: https://nptel.ac.in/courses/106/108/106108100/#
· Udemy: A certificate program in “Introduction to microprocessors” with 40 lectures. 

      Link: https://www.udemy.com/course/certificate-program-in-introduction-to-microprocessors/


Course Plan:

	Topic Number
	Topic
	Reference Detail
	Page Number
	Mode of teaching
	Number of Periods Required
	Cumulative Period

	UNIT I    THE 8085 MICROPROCESSOR                                                                                       (9)

	1. 
	Evolution of Microprocessors
	T3
	4-13
	BB
	1
	1

	2. 
	Introduction to 8085
	T3
	95
	BB
	1
	2

	3. 
	8085 Architecture, Pins 
	T3
	95-109
	BB,PPT
	1
	3

	4. 
	Signals, Addressing modes
	T3
	173-175
	BB
	1
	4

	5. 
	Interfacing: Memory, I/O devices
	T3
	371-375
	BB,PPT
	1
	5

	6. 
	Instruction  Formats,  Instruction Set
	T3
	175-204
	BB,PPT
	1
	6

	7. 
	Timing Diagrams
	T3
	275-294
	BB,PPT
	1
	7

	8. 
	Assembly Language Programming
	T3
	205-210
	BB
	1
	8

	9. 
	Applications
	T3
	563-603
	PPT
	1
	9

	Outcome of Unit I:

CO1: Able to write assembly language program in 8085 for various applications.

	UNIT II      THE 8086 MICROPROCESSOR                                                                                    (9)

	10.
	Introduction to 8086 Microprocessors
	T1, W1, W2
	25
	BB
	1
	10

	11.
	Architecture, Pin Configuration
	T1, W1, W2
	26 - 33
	BB,PPT
	1
	11

	12.
	Minimum and Maximum mode ,  Addressing modes
	T1, W1, W2
	35 - 39
	BB
	1
	12

	13.
	Memory organization, Timing diagram
	T1, W1, W2
	155 - 169
	BB
	1
	13

	14.
	Instruction set
	T1, W1, W2
	59 - 120
	BB,PPT
	1
	14



	    15.
	 Assembler directives & Operations,  Assembly language programming
	R1
	3.9 - 3.18
	BB
	1
	15

	16
	Procedures, Macros,   Interrupts & Interrupt Service Routines
	T1, W1, W2
	169 - 173
	BB
	1
	16


	    17
	BIOS function calls, Concept and structure of Stack
	T1, W1, W2
	143 - 151
	     BB
	1
	17

	    18
	Applications of 8086.
	T1
	383 - 387
	BB,PPT
	1
	18

	Outcome of Unit II:

CO1: Able to write assembly language program in 8086 for various applications.
CO2: Able to impart knowledge on the architecture and software aspects of microprocessor 8086.

	UNIT III  INTERFACING OF PERIPHERAL DEVICES                                                              (9)

	19
	8085 Interrupt 
	T1
	375-395
	BB
	1
	19

	20
	Interfacing of Data Converters
	T1
	403-414
	BB
	1
	20

	21
	Programmable devices, Parallel & Serial I/O and Data Communication
	T1
	425-426,
523-540
	BB
	1
	21

	22
	Timer, Keyboard /Display controller
	T1
	433-450
	BB,PPT
	1
	22

	23
	Interrupt controller,  DMA controller
	T1
	495-505
	BB,PPT
	1
	23

	24
	8086 Interfacing of RAM 
	T1
	423 - 444
	BB
	1
	24

	25
	8086 Interfacing of EPROM
	T1
	446 - 448
	BB
	1
	25

	26
	I/O addressing, I/O mapped I/O
	T1
	369 - 374
	BB
	1
	26

	27
	Memory mapped I/O schemes.
	T1
	369 - 374
	BB
	1
	27

	Outcome of Unit III:

CO3: Able to design the memory and IO interfacing with 8085, 8086 and 8051.

	UNIT IV    THE 8051 MICROCONTROLLER                                                                                (9)

	28
	Introduction to 8051 Microcontroller,Architecture
	T2, W3, W4
	23 - 28
	BB
	1
	34

	29
	Pin diagram,  Special Function Registers
	T2, W3, W4
	113 - 114
	BB,PPT
	1
	35

	30
	Power Control Register,  Program Protection Modes
	T2, W3, W4
	93 - 100
	BB
	1
	30

	31
	Mode of Operations of I/O ports
	T2, W3, W4
	139 - 167
	BB
	1
	31

	32
	External Memory Interface with 8051
	T2
	398 – 403, 411 - 440
	BB
	1
	32

	33
	Counter and Timers in 8051 
	T2
	239 - 260
	BB.PPT
	1
	33

	34
	Interrupts
	T2
	277 – 306, 317 - 340
	BB
	1
	34

	35
	Addressing modes - Instruction set
	T2, W3, W4
	109 - 131
	BB
	1
	35

	36
	Assembly language programming of 8051 – Applications of 8051.
	T2, W3, W4
	37 - 55
	BB
	1
	36

	Outcome of Unit IV:

CO4: Able to give an overview on the architecture and basic concepts of microcontroller.
CO5: Able to write assembly language program in microcontroller 8051 for various application.

	UNIT V MULTIPROCESSOR &HIGH END PROCESSORS                                                       (9)

	37
	Coprocessor configuration 
	T1,W5
	450 - 458
	BB
	1
	37

	38
	Closely coupled configuration
	T1,W5
	459 - 469
	BB
	1
	38

	39
	Loosely coupled configuration
	T1,W5
	470 - 477
	BB
	1
	39

	40
	8087 Numeric data processor
	R2
	399-419
	BB
	1
	40

	41
	Data types 
	R2
	514-516
	BB
	1
	41

	42
	Architecture, 8089 I/O Processor
	R2
	420-423
	BB
	1
	42

	43
	Architecture,  Communication between CPU and IOP
	R2
	423-430
	BB
	1
	43

	44
	32 Bit Processors
	-
	-
	BB
	1
	44

	45
	64 Bit Processors
	-
	-
	BB
	1
	         45

	Outcome of Unit V:

CO1: Able to write assembly language program for various applications.

CO2: Able to impart knowledge on the architecture and software aspects of microprocessor & Microcontroller


Course Outcome:

	At the end of course:

Students should be able to do:

CO1: Able to write assembly language program in 8085 and 8086 for various applications.
CO2: Able to impart knowledge on the architecture and software aspects of microprocessor 8086.
CO3: Able to design the memory and IO interfacing with 8085, 8086 and 8051.
CO4: Able to give an overview on the architecture and basic concepts of microcontroller.
CO5: Able to write assembly language program in microcontroller 8051 for various application.


Course Outcome Vs. Program Outcome Mapping:

	CO
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO 1
	1
	-
	1
	-
	1
	-
	-
	-
	-
	-
	-
	1

	CO 2
	1
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	1

	CO 3
	1
	-
	1
	-
	-
	1
	-
	-
	-
	-
	-
	-

	CO 4
	1
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	1

	CO 5
	-
	-
	-
	-
	1
	-
	-
	-
	-
	-
	-
	-


Content Beyond Syllabus:

	· PIC Microcontroller (Refer: Online mode of study)
· ARM Processor (Refer: Online mode of study)


Assignment:
	Batch Details
	Register Number
	Total Number
	Mode of Assignment

Written /Seminar/PPT
	Topics

	Batch 1
	810421106065-810421106088


	23
	Assignment I: Seminar
	Explain 8086 Architecture with neat diagram

	
	
	
	Assignment II: PPT
	Explain Instruction sets of 8085 with examples.

	
	
	
	AssignmentIII: Written 
	Explain 8085 Architecture with neat diagram.

	Batch 2
	810421106089-810421106111


	22
	Assignment I: PPT
	Explain various addressing modes of 8051 with examples

	
	
	
	Assignment II: Written 
	Explain Keyboard/Display controller interfacing.

	
	
	
	AssignmentIII: Seminar
	Explain 8051 Architecture with neat diagram. 

	Batch 3
	810421106112-810421106126, 810421106303, 810421106305-810421106308
	22
	Assignment I: Written 
	Write the ALP for arranging the given number in ascending order using 8085.

	
	
	
	Assignment II: Seminar
	Write Assembly Language program for finding largest & smallest number using 8086.

	
	
	
	Assignment III:PPT
	Explain the principle, and working of different advanced processor.


SIM Questions:

	S.No.
	Questions
	Year

	SIM I ( Unit I & II)

	1
	i)Explain the Pin configuration of 8085 Microprocessor.

ii)Differentiate Microprocessor and Microcontroller.
	APR/MAY 2010,JUNE 2022

	2
	With neat diagram, Explain the working principle and architecture of 8085 Microprocessor.
	JUNE 2012,JUNE 22

	3
	Discuss various addressing modes of 8085 with examples.
	APR/MAY 2009

	4
	What are the different types of Instruction sets in 8085? Explain them with different examples.
	JUNE 2012

	5
	Explain the Interfacing: Memory – I/O devices of 8085.
	

	6
	Write the Assembly Language Program for array of addition and explain its concept.
	

	7
	Explain briefly about the internal hardware architecture of 8086 microprocessor with a neat diagram.
	(JUNE/JULY 21, APR/MAY,18&19, , N/D 17)

	8
	Explain the various addressing modes available in 8086. Explain each mode with an example.
	(JUNE/JULY 21, N/D 18, N/D 16)

	9
	Explain about the various types of Instruction set of 8086. Give example for each type.
	(N/D 18, N/D 16, M/J 15, N/D 14,N/D 13)

	10
	Explain briefly about Interrupts and interrupts service routines of 8086.  
	(JUNE/JULY 21)

	11
	Discuss in detail the various signals of 8086 / Explain all the pin functions of 8086 processor.
	(N/D 12, M/J 11)



	12
	Describe the maximum mode 8086 system configuration with its bus cycle diagram. Mention the functions of the various signals. 
	(A/M 19, A/M 18, N/D 15) 

	SIM II ( Unit III & IV)

	1
	With the help of neat diagram explain how 8251 is interfaced with 8086 and used for serial communication. 
	(A/M 19, A/M 18, N/D 17, N/D 15)


	2
	Draw the block diagram of 8279 and explain the function of each. 
	(N/D 14, M/J 13, N/D 12, N/D 10)

	3
	Discuss the silent feature of 8259 and explain the block diagram of 8259 - programmable interrupts controllers.
	(N/D 18, N/D 17, N/D 15, A/M, 13)

	4
	With neat block diagram explain the 8255 programmable peripheral interface and its operating modes. 


	(JUNE/JULY 21, N/D 14, A/M 14)

	5
	With neat sketch explain the architecture / functional block diagram of 8051 microcontroller.

	(JUNE/JULY 21, A/M 18, N/D 17)

	6
	Explain about various types of Instruction set of 8051. Give example for each type. 
	(JUNE/JULY21, A/M 15)


	7
	Explain the various addressing modes available in 8051. Explain each mode with an example. 
	(JUNE/JULY 21, A/M 19)


	8
	With the help of neat diagram explain the memory organization of 8051 microcontroller. 


	

	9
	Draw the pin diagram of 8051 microcontroller and explain the functions of each pin. 
	(N/D 15, A/M 14, A/M 13, N/D 11)



	10
	Describe the different modes of operation of timers / counters in 8051 with its associated register. 
	(JUNE/JULY 21, A/M 18)


	11
	How does one interface a 16 x 2 LCD Display using 8051 Microcontroller? 
	(JUNE/JULY 21)

	12
	With a neat circuit diagram, explain how 4 x 4 Keypad is in interfaced with 8051 microcontroller and write 8051 ALP for keypad scanning. (or) Describe how to program and interface an LCD to an 8051 using assembly language programming. 
	 (A/M 19)



	SIM III ( Unit IV & V)

	1
	Draw the internal architectural diagram of 8089 IOP and design its functions as an intelligent DMA controller with the 8086 CPU. (OR) Explain in detail the concepts behind closely coupled configuration. 
	(N/D 18, N/D 16, N/D 15)

	2
	Explain loosely coupled system with neat diagram. Describe the schemes used for establishing priority. 
	(JUNE/JULY 21, N/D 18, N/D 17)\

	3
	i)Write short notes on Multiprogramming and I/O programming.
ii) Write short notes on advanced processor.
	

	4
	Draw and explain the block diagram of alarm controller. 
	(A/M 18, A/M 16)

	5
	Draw the block diagram of 8087 numeric data processor and explain. / Explain in detail the concepts of co-processor configuration. 
	(N/D 16, N/D 15)



	6
	Briefly explain the concept of Modular programming.
	

	7
	Explain how A/D and D/A interfacing done with 8086 with an application. 
	(JUNE/JULY 21, N/D 18)

	8
	Explain 8051 sensor interfacing with a neat sketch. (or) With necessary diagrams explain how to interface LM35 temperature sensor and then discuss the issues of signal conditioning. 
	(A/M 19) (N/D 18)


	9
	Differentiate 32 bit and 64 bit Processor.
	

	10
	Explain the Architecture of 8089 I/O Processor with neat diagram.
	

	11
	Write short notes on:

i) Linking and relocation

ii) Stack 
	(A/M 12)

	12
	Explain the principle, concept and working of different advanced processor.
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