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COURSE PLAN
	Name of the Faculty
	

	Designation/Department
	ASSISTANT PROFESSOR / ECE

	Course Code/Name
	U23ECT54 / MICROPROCESSORS AND MICROCONTROLLERS

	Year/Section/Department
	III / A / ECE

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

	Total Contact Hours Required
	45


Syllabus:
	UNIT I/ 8086 MICROPROCESSOR
	No. Of Periods: 9

	Introduction to 8086 Microprocessors – Architecture – Addressing modes – Memory organization – Instruction set – Assembler directives & Operations – Assembly language programming – Procedures – Macros – Interrupts & Interrupt Service Routines – Applications of 8086.

	UNIT II/ 8086 SYSTEM BUS STRUCTURE
	No. Of Periods: 9

	8086 signals – Basic configurations – System bus timing –System design using 8086 – I/O programming – Introduction to Multiprogramming – System Bus Structure – Multiprocessor configurations – Coprocessor, closely coupled and loosely Coupled configurations – Introduction to advanced processors. 

	UNIT III/ PERIPHERAL INTERFACING WITH 8086 MICROPROCESSOR
	No. Of Periods: 9

	Programmable devices – Parallel & Serial I/O and Data Communication – Timer - Keyboard /Display controller – Interrupt controller – DMA controller – Applications: Traffic Light control, LED display, LCD display. 

	UNIT IV/ 8051 MICROCONTROLLER
	No. Of Periods: 9

	Introduction to 8051 Microcontroller – Architecture - Pin diagram - Special Function Registers - 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/ INTRODUCTION TO ARM PROCESSORS
	No. Of Periods: 9

	Acron RISC Machine – Architectural Inheritance – Core & Architectures - The ARM Programmer’s model -Registers – Pipeline- ARM processor family - Comparison of Microprocessor, Microcontroller, PIC and ARM processors.


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”, 2nd Edition, Pearson 2011.




Reference Book: 

	R1: Douglas V.Hall, “Microprocessors and Interfacing: Programming and Hardware”, 3rd 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, Elsevier 2012

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


Website:

	W1: https://www.tutorialspoint.com/8086-microprocessor/index.htm
W2: https://www.scaler.com/topics/8086-microprocessor/
W3: https://www.tutorialspoint.com/8051-microcontroller/index.htm
W4: https://www.arm.com/resources/education


Online Mode of Study:
	NPTEL:
· https://nptel.ac.in/courses/108105102
· https://nptel.ac.in/courses/117104072



Course Plan:

	Topic Number
	Topic
	Ref. Detail
	Page Number
	Mode of teaching
	Number of Periods Required
	Total
Period

	UNIT I - 8086 MICROPROCESSOR (9)

	1
	Introduction to 8086 Microprocessor,Architecture of 8086
	T2
	Ch.2, P.27–50
	BB
	1
	1

	2
	Addressing modes
	T2
	Ch.3, P.69–80
	BB
	1
	2

	3
	Memory organization
	T2
	Ch.4, P.110–122
	BB
	1
	3

	4
	Instruction set
	T2
	Ch.3, P.81–105
	BB
	1
	4

	5
	Assembler directives & operations
	T2
	Ch.3, P.106–109
	BB
	1
	5

	6
	Assembly language programming
	T2
	Ch.3, P.111–135
	BB
	1
	6

	7
	Procedures and Macros
	T2
	Ch.5, P.150–160
	BB
	1
	7

	8
	Interrupts & Interrupt Service Routines
	T2
	Ch.9, P.317–330
	BB
	1
	8

	9
	Applications of 8086
	T2
	Ch.10, P.350–360
	BB
	1
	9

	Outcome of Unit I:

CO1: Understand the architecture, instruction set, addressing modes, and programming concepts of the 8086

	UNIT II - 8086 SYSTEM BUS STRUCTURE (9)

	10
	8086 signals
	T2
	Ch.2, P.51–55
	BB
	1
	10

	11
	Basic system configurations
	T2
	Ch.2, P.55–60
	BB
	1
	11

	12
	System bus timing
	T2
	Ch.4, P.123–130
	BB
	1
	12

	13
	System design using 8086
	T2
	Ch.6, P.200–210
	BB
	1
	13

	14
	I/O programming techniques
	T2
	Ch.7, P.230–240
	BB
	1
	14

	15
	Introduction to multiprogramming
	T2
	Ch.8, P.290–295
	BB
	1
	15

	16
	System bus structures
	T2
	Ch.6, P.210–215
	BB
	1
	16

	17
	Multiprocessor configurations (Coprocessor, closely coupled, loosely coupled)
	T2
	Ch.8, P.296–310
	BB
	1
	17

	18
	Introduction to advanced processors
	T2
	Ch.11, P.380–390
	BB
	1
	18

	Outcome of Unit II:

CO2: Analyze and design basic microprocessor-based systems using the 8086 system bus structure, memory, and I/O devices.

	UNIT III - PERIPHERAL INTERFACING WITH 8086 MICROPROCESSOR (9)

	19
	Programmable peripheral devices
	T2
	Ch.12, P.395–400
	BB
	1
	19

	20
	Parallel and Serial I/O
	T2
	Ch.12, P.400–410
	BB
	1
	20

	21
	Timer interfacing
	T2
	Ch.12, P.410–420
	BB
	1
	21

	22
	Keyboard/display controller
	T2
	Ch.13, P.430–440
	BB
	1
	22

	23
	Interrupt controller
	T2
	Ch.13, P.445–450
	BB
	1
	23

	24
	DMA controller
	T2
	Ch.13, P.451–455
	BB
	1
	24

	25
	Applications: Traffic Light Controller
	T2
	Ch.14, P.470–472
	BB
	1
	25

	26
	Applications: LED display
	T2
	Ch.14, P.473–474
	BB
	1
	26

	27
	Applications: LCD display
	T2
	Ch.14, P.475–477
	BB
	1
	27

	Outcome of Unit III:

CO3: Interface various peripheral devices with 8086 and apply in real-world applications.

	UNIT IV - 8051 MICROCONTROLLER (9)

	28
	Introduction to 8051
	R3
	Ch.1, P.1–10
	BB
	1
	28

	29
	Architecture and Pin diagram
	R3
	Ch.2, P.11–30
	BB
	1
	29

	30
	Special Function Registers
	R3
	Ch.3, P.31–40
	BB
	1
	30

	31
	External memory interface
	R3
	Ch.4, P.41–50
	BB
	1
	31

	32
	Counters and Timers
	R3
	Ch.5, P.51–65
	BB
	1
	32

	33
	Interrupts in 8051
	R3
	Ch.6, P.66–75
	BB
	1
	33

	34
	Addressing modes
	R3
	Ch.7, P.76–85
	BB
	1
	34

	35
	Instruction set
	R3
	Ch.7, P.86–100
	BB
	1
	35

	36
	Assembly language programming, Applications of 8051
	R3
	Ch.8-9,P.101–130
	BB
	1
	36

	Outcome of Unit IV:

CO4: Understand the architecture, instruction set, addressing modes and configure counters, timers, and interrupts using the 8051 microcontroller.


	UNIT V - INTRODUCTION TO ARM PROCESSORS (9)

	37
	Introduction to ARM (Acron RISC Machine)
	T4
	Ch.10, P.330–335
	BB
	2
	38

	38
	Architectural inheritance
	T4
	Ch.10, P.335–340
	BB
	1
	39

	39
	Core and architectures
	T4
	Ch.10, P.340–345
	BB
	1
	40

	40
	ARM Programmer’s model
	T4
	Ch.10, P.345–350
	BB
	1
	41

	41
	Registers and Pipeline
	T4
	Ch.10, P.350–360
	BB
	2
	43

	42
	ARM Processor family
	T4
	Ch.10, P.360–365
	BB
	1
	44

	43
	Comparison of Microprocessor, Microcontroller, PIC, and ARM processors
	T4
	Ch.10, P.365–370
	BB
	1
	45

	Outcome of Unit V:

CO5:  Compare features of ARM processors, microcontrollers, and microprocessors, and explain the ARM architecture and pipeline.
CO6: Apply ARM Processor knowledge to solve real-time embedded system problems.


Course Outcome:

	At the end of course: Students should be able to do:
CO1 : Understand the architecture, instruction set, addressing modes, and programming concepts of the 8086
CO2: Analyze and design basic microprocessor-based systems using the 8086 system bus structure, memory, and I/O devices.
CO3: Interface various peripheral devices with 8086 and apply in real-world applications.

CO4: Understand the architecture, instruction set, addressing modes and configure counters, timers, and interrupts using the 8051 microcontroller.
CO5: Compare features of ARM processors, microcontrollers, and microprocessors, and explain the ARM architecture and pipeline.

CO6: Apply ARM Processor knowledge to solve real-time embedded system problems..


Course Outcome Vs Program Outcome Mapping:

	CO
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2

	CO1
	3
	3
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

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

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

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

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

	CO6
	3
	3
	2
	2
	2
	1
	-
	-
	-
	-
	-
	2
	3
	2

	AVG
	2.66
	2.83
	2.25
	2
	2.75
	1
	-
	-
	-
	-
	-
	2
	3
	2.25


Content beyond Syllabus:

	· IoT System Design using Microcontrollers


Internal Evaluation Components:

	Webportal
	Assignment
	Components
	Topic Number with Topic / Unit Details
	Relevance to CO

	Webportal 1
	--
	Assessment – I (60)
	Unit I and II
	CO 1 & CO2

	
	1
	Assignment – Handwritten (20)
	7: Procedures and Macros
8: Interrupts & Interrupt Service Routines 
	CO1

	
	2
	Assignment – Poster Presentation / * PPT (20)
	18 : Introduction to advanced processors
	CO2

	Webportal 2
	--
	Assessment – II (60)
	Unit III and IV
	CO3 & CO4

	
	3
	* Seminar (20)
	21: Timer interfacing
22: 8086 Applications
	CO3

	
	4
	Case Study Report (20)
	32: Counters and Timers
41: Registers and Pipeline
	CO4

	Webportal 3
	--
	Model Exam (75)
	Unit I to V
	CO1 to CO6

	
	5
	MCQ (15)
	Unit I to V
	CO1 to CO6

	
	-
	Course Attendance (10)
	--
	--


* Note:

· Seminar contents should be of minimum 8 pages.

· PPT contents should be of minimum 24 slides.

· Each students Seminar and PPT should not be in Unique.
Submission Details:

	Phase 1(Before AT 1)
	Phase 2 (Before AT 2)
	Phase 3 (Model)

	Assignment 1
	Assignment 2
	Assignment 3
	Assignment 4
	Assignment 5

	
	
	
	
	


Google Class Code Details:
Class Name:  
PLAN OF ASSESSMENT TEST –DISTRIBUTION OF MARKS:

	TEST
	CO- MARK WISE  DISTRIBUTION
	BLOOM’S LEVEL MARK WISE DISTRIBUTION

	AT-1
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	37
	23
	-
	-
	-
	-
	
	
	
	-
	-
	-

	AT-2
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	-
	-
	37
	23
	-
	-
	
	
	
	-
	-
	-

	MODEL
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	20
	20
	20
	20
	10
	10
	
	
	
	-
	-
	-
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