Faculty in-charge: Heenakausar Pendhari/ Dr. Sapna Prabhu
Year:2020-21
Course Code: ECC404                            Subject Name: Microprocessors and Microcontrollers
Course Objective:

1. To study the concepts and basic architecture of a Microprocessor and Microcontroller.

 2. To write Assembly language programs for Microprocessors and Microcontrollersfor various applications.

 3. To know the importance of different peripheral devices and their interfacing to 8086 and 8051

4. To build Microprocessor and Microcontroller based systems.

 Course Outcomes:
At the end of the course student will be able to 
ECC 404.1: Explain 16-bit Microprocessor architectures and fundamental concepts of Microcontrollers
            ECC 404.2: To develop programming skills for Microprocessors and Microcontrollers
            ECC 404.3: To interface various devices in Microprocessor and Microcontroller systems. 
            ECC 404.4 : To design and implement Microprocessor and Microcontroller based systems.
Mapping of CO with PO/PSO:
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Mapping of CO with PO with Justification

	ECC 404.1
	PO1


	Acquire and apply knowledge of engineering fundamentals to complex engineering problems

	ECC 404.2
	PO1
	Acquire and apply knowledge of engineering specialization to the solution of complex engineering problems.

	
	PO3
	Acquire  programming skills to design basic system components, design solutions for complex engineering problems and design system components or processes 

	
	PO5
	Able  to use the techniques, skills and modern engineering tools necessary for designing a system..

	ECC 404.3
	PO1
	Acquire and apply knowledge of engineering specialization to the solution of complex engineering problems.

	
	PO3
	Design solutions for complex engineering problems and design system components or processes.

	
	PO5
	Able  to use the techniques, skills and modern engineering tools necessary for designing a system..

	ECC 404.4
	PO1
	Apply knowledge of engineering fundamentals and engineering specialization to design the solution of complex engineering problems.

	
	PO3
	Design solutions for complex engineering problems and design system components or processes.

	
	PO5
	Design and implement Microprocessor and Microcontroller based systems using modern IT  tools.


Modes of delivery

	Modes of Delivery
	Brief description of content delivered
	Attained COs
	Attained Pos

	Class room lecture
	All Topics
	All COs
	PO1,PO2,PO3,PO5

	Online videos

Assignments/ Quiz

	Microprocessor 8086, Microcontroller 8051, Programming and   interfacing.
	ECC 404.1, ECC 404.2, ECC 404.3 , ECC 404.4
	PO1, PO2 PO3


CO Assessment Tool

	Course Outcome
	
	
	
	
	
	
	Assessment Method

	
	
	
	
	
	
	
	Direct  Method (80 %)
	Indirect  Method (20%)

	
	Unit Tests
	Assignments
	Laboratory Practical
	University

Results
	Course exit survey

	
	1
	2
	1
	2
	3
	
	Theory
	Practical/ Orals
	

	ECC 404.1
	20%
	
	20%
	
	

	10%
	30%
	20%
	100%

	ECC 404.2
	20%
	
	
	
	
	30%
	30%
	20%
	100%

	ECC 404.3
	
	20%
	
	20%
	
	10%
	30%
	20%
	100%


	ECC404.4
	
	20%
	
	10%
	10%
	10%
	30%
	20%

	100%


Rubrics  for assessing Course Outcome  with each assessment tool:
	Rubrics
	
	
	

	Assignment 
	Timeline(2)
	Level of content(4)
	Reading and Understanding(4)

	Laboratory Experiments
	Timeline(2)
	Practical Knowledge & Skill(4)
	output(4)


Lesson Plan
Faculty :  Heenakausar Pendhari/ Dr. Sapna Prabhu
	CLASS
	SE Electronics and computer science,  Semester IV
	
	

	Academic Term 
	Jan – May 2021
	
	

	Subject
	Microprocessors and Microcontrollers

 (ECC 404)
	
	

	Periods (Hours) per week
	Lecture
	4
	
	

	
	Practical
	--
	
	

	
	Tutorial
	--
	
	

	Evaluation System
	
	Hours
	Marks
	
	

	
	Theory examination
	3
	80
	
	

	
	Internal Assessment
	--
	20
	
	

	
	Practical Examination
	--
	--
	
	

	
	Oral Examination
	--
	--
	
	

	
	Term work
	--
	--
	
	

	
	Total
	--
	100
	
	

	
	
	

	Time Table
	Day
	Time
	
	

	
	Tuesday 
	9:00-10:00 am
	
	

	
	Wednesday
	11:20-12:20pm
	
	

	
	Thursday
	10:10am-11:10am
	
	

	
	Friday
	10:10am-11:10am
	
	

	Course Content and Lesson plan
	
	

	Module 1  The 8086 Microprocessor
	
	

	Week
	Lecture No.
	Date
	Topic
	Text Book-TB

Reference Book-RB
	CO
	PO
	Remarks (If any)

	
	
	Planned
	Actual
	
	
	
	
	

	1
	1
	27 /1 / 21
	27 /1 / 21
	Introduction to the subject, Discussion on syllabus.
	TB-1
	----
	-----
	

	
	2
	28/1/2021
	28/1/2021
	Introduction to history of microprocessors, 8086 Architecture
	TB-1
	-----
	----
	

	
	3
	29/1/2021
	29/1/2021
	8086 Architecture
	TB-1
	ECC 404.1
	PO1
	

	
	4
	2/2/2021
	2/2/2021
	8086 Architecture
	TB-1
	ECC 404.1
	PO1
	

	
	5
	3/2/2021
	3/2/2021
	Memory Segmentation
	TB-1
	ECC 404.1
	PO1
	

	
	6
	4/2/2021
	4/2/2021
	8086 pin description
	TB-1
	ECC 404.1
	PO1
	

	
	7
	5/2/2021
	5/2/2021
	Interrupts and Interrupt service routines, Dedicated interrupts, Software interrupts
	TB-1
	ECC 404.1
	PO1
	

	
	8
	9/2/2021
	9/2/2021
	 Dedicated interrupts, Software interrupts,  
	TB-1
	ECC 404.1
	PO1
	

	Module 2  8086 programming
	
	
	
	
	

	
	9
	10/2/2021
	10/2/2021
	Addressing modes
	TB-1
	ECC 404.2
	PO1
	

	
	10
	11/2/2021
	11/2/2021
	Addressing modes
	TB-1
	ECC 404.2
	PO1
	

	
	11
	12/2/2021
	12/2/2021
	Instruction Set 
	TB-1
	ECC 404.2
	PO1
	

	
	12
	16/2/2021
	16/2/2021
	Instruction Set 
	TB-1
	ECC 404.2
	PO1
	

	
	
	
	
	
	
	
	
	

	
	

	
	13
	17/2/2021
	17/2/2021
	Instruction Set 
	TB-1
	ECC 404.2
	PO1
	

	
	14
	18/2/2021
	22/2/2021
	Directives
	TB-1
	ECC 404.2
	PO1
	

	
	
	19/02/2021
	
	Holiday
	
	
	
	

	
	
	Assignment-1

	
	
	
	
	Assembly language programming
	Will be taught during practical session

	
	
	22/02/2021  to 26/02/2021   practical week 

	
	
	  Module 3  8086 Interfacing –Part I

	
	15
	2/03/2021
	2/03/2021
	Generating the 8086 System Clock and Reset Signals using 8284 clock generator
	TB-1
	ECC 404.3
	PO1, PO3
	

	
	16
	3/03/2021
	3/03/2021
	8086 Minimum  Mode CPU Modules
	TB-1
	ECC 404.3
	PO1, PO3
	

	
	17
	4/03/2021
	4/03/2021
	8086 Maximum Mode CPU Modules
	TB-1
	ECC 404.3
	PO1, PO3
	

	
	18
	5/03/2021
	5/03/2021
	Minimum and Maximum Mode Timing Diagrams
	TB-1
	ECC 404.3
	PO1, PO3
	

	
	
	Unit test-1  8/03/2021   to  10/03/2021  

	
	
	11/03/2021
	Holiday(Maha Shivratri)
	

	
	19
	12/03/2021
	12/03/2021
	Memory interfacing. 
	TB-1
	ECC 404.3
	PO1, PO3
	

	
	20
	16/03/2021
	16/03/2021,17/03/2021,
	Memory interfacing. And design problems
	TB-1
	ECC 404.3
	PO1, PO3
	

	
	
	Assignment-2

	
	
	  Module 4  8086 Interfacing –Part II

	
	21
	17/03/2021
	18/03/2021
	8255-PPI:Functional Block Diagram and description, Operating Modes
	TB-1
	ECC 404.3
	PO1, PO3
	

	
	22
	18/03/2021
	19/03/2021
	8259- PIC: Functional Block Diagram and description, Cascaded mode of operation
	TB-1
	ECC 404.3
	PO1, PO3
	

	
	23
	19/03/2021
	30/03/2021
	8259- PIC: Functional Block Diagram and description, Cascaded mode of operation
	TB-1
	ECC 404.3
	PO1, PO3
	

	
	22/03/2021  to 26/03/2021   Practical week

	
	24
	30/03/2021
	31/03/2021
	System design (including Memory and I/O)
	TB-1
	ECC 404.4
	PO1, PO3
	

	
	25
	31/03/2021
	3/04/2021 (Extra)
	System design (including Memory and I/O)
	TB-1
	ECC 404.4
	PO1, PO3
	

	
	
	Assignment-3

	
	
	  Module 5   The 8051 Microcontroller

	
	27
	1/04/2021
	1/04/2021
	Differences between a Microprocessor and Microcontroller, Architecture of 8051
	

	
	
	2/04/2021       Holiday (Good Friday)

	
	5/04/2021   to 10/04/2021   Practical week

	
	
	13/04/2021, 14/04/2021
	Holiday
	

	
	28
	15/04/2021
	15/04/2021
	Memory Organization of the 8051
	

	
	29
	16/04/2021
	16/04/2021
	Addressing modes, Instruction set
	

	
	30
	20/04/2021
	20/04/2021
	Assembly language programming.
	

	
	
	21/04/2021 Holiday
	

	
	31
	22/04/2021
	22/04/2021
	Special function Registers
	

	
	32
	23/04/2021
	23/04/2021
	Power Saving modes
	

	
	 Unit Test-2 26/04/2021   to 28/04/2021

	
	Module:6   8051 Interfacing

	
	33
	29/04/2021
	29/04/2021
	I/O ports
	
	
	

	
	34
	30/04/2021
	30/04/2021
	I/O port programming
	
	
	

	
	
	3/05/2021 to 7/04/2021   Practical week
	

	
	35
	4/5/2021
	4/5/2021
	Timers
	


	
	36
	5/5/2021
	5/5/2021
	Programming 8051 Timers
	

	
	37
	6/5/2021
	6/5/2021
	Serial Port
	

	
	38
	7/5/2021
	7/5/2021
	Serial Port Programming
	

	
	39
	11/5/2021
	11/5/2021
	Interrupts 
	

	
	40
	11/5/2021
	11/5/2021
	Interrupts Programming
	

	
	41
	12/5/2021
	12/5/2021
	LCD Interfacing
	

	
	42
	12/5/2021
	12/5/2021
	Keyboard Interfacing
	

	
	43
	13/5/2021
	13/5/2021
	DAC Interfacing
	

	
	44
	13/5/2021
	13/5/2021
	ADC Interfacing
	

	
	45
	14/5/2021
	14/5/2021
	Sensor Interfacing
	

	
	46
	14/5/2021
	14/5/2021
	Stepper Motor Interfacing
	

	
	47
	15/5/2021
	15/5/2021
	DC motor Interfacing
	

	
	48
	15/5/2021
	15/5/2021
	Revision
	


Text Books:

 1. 8086/8088 family: Design Programming and Interfacing: By John Uffenbeck (Pearson Education) 

2. Microprocessor and Interfacing: By Douglas Hall (TMH Publication) 

3. The 8051 Microcontroller and Embedded Systems Using Assembly and C: By M. A. Mazidi, J. C. Mazidi, Rolin D. McKinlay, Pearson Education, 2ndEdition. 

4. The 8051 Microcontroller: By Kenneth J. Ayala, Cengage Learning India Pvt. Ltd, 3rdEdition


Reference Books:
 1. Microcomputer Systems: 8086/8088 family Architecture, Programming and Design: By Liu & Gibson (PHI Publication). 

2. The INTEL Microprocessors, Architecture, Programming and Interfacing: By Barry B. Brey (Pearson Publishers, 8th Edition) 

3. Microcontrollers: Architecture, Programming, Interfacing and System Design: By RajKamal, Pearson Education, 2005. 

4. The 8051 Microcontroller Based Embedded Systems: By Manish K Patel, McGraw Hill, 2014. 5. Microcontroller Theory And Applications: By Ajay V Deshmukh, Tata Mcgraw Hill 

Internal Assessment (IA): 

Two tests must be conducted which should cover at least 80% of syllabus. The average marks of both the tests will be considered as the final IA marks 

End Semester Examination:

 1. Question paper will comprise of 6 questions, each of 20 marks. 

2. Total 4 questions need to be solved. 

3. Question No.1 will be compulsory and based on the entire syllabus wherein sub questions of 2 to 5 marks will be asked. 

4. Remaining questions will be selected from all the modules.
.
