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	Programme              : Electronics and Communication                         
                                   Engineering
	Type of course          : Theory

	Course Title             : DIGITAL ELECTRONICS           
                                    
	Course Code	: M10EC208

	Term                       : IV
	Course Group	: Core 

	Teaching Scheme  : 5:0:0(L:T:P) (in Hours)
	Credits	: 6 

	No of weeks / term:15
	Total Contact Hours	: 75

	CIE                        : 25 Marks
	TEE	: 100 Marks




Course Topics:

	Unit
No
	Unit Name
	Hours

	
	
	

	I
	NUMBER SYSTEM, BOOLEAN ALGEBRA, LOGIC GATES                                                                             AND DIGITAL LOGIC FAMILIES
	15

	II
	COMBINATIONAL CIRCUITS
	15

	III
	SEQUENTIAL CIRCUITS
	15

	IV
	MEMORY DEVICES
	15

	V
	MICRO PROCESSOR -8085
	15

	
	Total
	75



Course Outcomes:

On successful completion of the course, the student will be able to: 

C208.1:- Familiarize the Number systems and types of codes and understand the basic   
    logic gates.
C208.2:- Apply the basic knowledge of digital electronics to design simple 
   combinational logic circuits.
C208.3:- Understand sequential logic circuits and distinguish various types of flipflops
C208.4:- Understand the functions and applications of various types of memories. 
C208.5:- Understand the architecture and familiarize various Instructions in 8085.



	Course Outcome linkage to Cognitive Level:



	Course Outcome
	CL
	Linked PO
	Teaching Hrs

	C208.1
	Familiarize the number systems and types of codes and understand the basic         logic gates.
	R/U/A
	1,2,11
	15

	C208.2
	Apply the basic knowledge of digital electronics to design simple combinational logic circuits.
	R/U/A
	1,2,11
	15

	C208.3
	Understand sequential logic circuits and distinguish various types of flipflops
	R/U/A
	1,2,11
	15

	C208.4
	Understand the functions and applications of various types of memories. 
	R/U/A
	1,2,,11
	15

	C208.5
	Understand the architecture and familiarize various Instructions in 8085.

	R/U/A
	1,2,11
	15

	
	Total sessions
	75


Cognitive Level Legend: R- Remember, U- Understand, A- Application

Course Content and Blue Print of Marks for End Examination:


	Unit
No
	
Unit Name
	Hour
	Max. Marks per Unit
	Questions to be set for
	Marks weightage
(%)

	
	
	
	
	R
	U
	A
	

	I
	NUMBER SYSTEM, BOOLEAN ALGEBRA, LOGIC GATES                                                                             AND DIGITAL LOGIC FAMILIES
	15
	33
	3
	15
	15
	20

	II
	COMBINATIONAL CIRCUITS
	15
	33
	3
	15
	15
	
20

	III
	SEQUENTIAL CIRCUITS
	15
	33
	3
	15
	15
	
20

	IV
	MEMORY DEVICES
	15
	33
	3
	15
	15
	
20

	V
	MICRO PROCESSOR -8085
	15
	33
	3
	15
	15
	
20

	
	Total
	
75
	165
	15
	75
	75
	100




Course-PO Attainment Matrix:

	Course
	Programme Outcomes

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	DIGITAL ELECTRONICS
	3
	3
	-
	-
	-
	-
	-
	-
	-
	-





Course-PSO Attainment Matrix



	Course
	Programme Specific Outcomes

	
	11
	12

	DIGITAL ELECTRONICS
	3
	-








Level 3- Highly Addressed, Level 2-Moderately Addressed, Level 1-Low Addressed.
           Method is to relate the level of PO with the number of hours devoted to the COs which address the given PO. If >40% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 3. If 25 to 40% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 2.  If 5 to 25% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 1.  If < 5% of classroom sessions addressing a particular PO, it is considered that PO is considered not-addressed.


Course Content:

DIGITAL ELECTRONICS 
DETAILED SYLLABUS

UNIT I   NUMBER SYSTEM, BOOLEAN ALGEBRA, LOGIC GATES AND     
                DIGITAL LOGIC FAMILIES          					     (15Hrs)
		Binary, Octal, Decimal, Hexadecimal – Conversion from one to another. Binary codes – BCD code, Gray code, Excess 3code.Boolean Algebra – Boolean postulates and laws.  De-Morgan’s theorem, Simplification of Boolean expressions using Karnaugh map (up to 4-variables-pairs,quad,octets)- Don’t care conditions and constructing the logic circuits for the Boolean expressions.    

LOGIC GATES AND DIGITAL LOGIC FAMILIES:-		
                        GATES – AND, OR, NOT, NAND, NOR, EX-OR, EX-NOR. Implementation of logic functions using gates, Realization of gates using universal gates. Simplification of expression using Boolean techniques, Boolean expression for outputs. Digital logic families – TTL, CMOS, Logics and their characteristics, Tristate gate.


UNIT II  COMBINATIONAL CIRCUITS:-                                               	       (15Hrs)
                        Arithmetic circuits. Binary – Addition, subtraction, 1’s and 2’s complement. Signed binary numbers. Half Adder and Full Adder/ half Subtractor and Full Subtractor. Encoder,Decoder-3to8decoder,BCDtosevensegmentdecoder. Multiplexer/Demultiplexer.BCD adder, parity checker and generator.
UNIT III  SEQUENTIAL CIRCUITS:                                                                       (15Hrs)
		FLIP-FLOPS – SR, JK, T, D, JK- MS FF, Triggering of FF – edge & level. COUNTERS – Asynchronous/ripple counter, Synchronous counter, modulo – N – counter, Up – Down counter, Johnson counter, Ring counter, Single digit BCD counter. REGISTERS - 4-bit shift register- Serial IN Serial OUT, Serial IN parallel OUT, Parallel IN Serial OUT, Parallel IN Parallel OUT.
UNIT IV MEMORY DEVICES:-                                                                 	     (15Hrs)

                Classification of memories, RAM organization, Read/write operations, Static RAM- Bipolar RAM cell, Dynamic RAM, SD RAM, DDR RAM. Read only memory – ROM organization, Expanding memory, PROM, EPROM, and EEPROM. Flash memory, Anti fuse technology.
UNIT V MICROPROCESSOR – 8085:-                                                    	  (15Hrs)
    Evolution of microprocessor,8085 – Architecture, Addressing modes, Instruction sets, memory mapped I/O and I/O mapped I/O and its Comparison, Machine cycle – Opcode fetch, memory read, memory write, I/O read, I/O write. Timing diagram for LDA, MOV r1, r2, Interrupts.
Reference Books :

1. Digital principles & Applications – Albert Paul Malvino & Donald P.Leach – TMH.
2. Digital Electronics – William H.Gothmann – prentice Hall of India.
3. Modern Digital Electronics – R.P. Jain – TMH.
4. Digital Electronics – Roger L. Tokheim Macmillan – McGraw – Hill. 
5. Microprocessor architecture, programming and application – Ramesh S. Gaonkar – Wiley eastern limited.
6. Introduction to Microprocessor – ADITYA P MATHUR-Tata McGraw-Hill publishing Company Limited. 

E-Resources:
1.  https://www.tutorialspoint.com
2.  http:// www.ni.com
3.  http:// www.futureelectronics.com

Course Delivery:

The Course will be delivered through lectures, classroom interaction, animations, and exercises.

Course Assessment and Evaluation

	
	What
	To Whom
	Frequency
	Max Marks
	Evidence Collected
	Course Outcomes

	Direct Assessment 
	CIE
(Continuous Internal Evaluation)
	IA Tests
	Students
	Average of  two Periodical tests
+
Model Exam
	10
	Course file
	1 to 5

	
	
	Assignments 
	
	Average of three assignment marks
	10
	Course file
	1 to 5

	
	
	Attendance
	
	Daily attendance
	05
	System admin
	-

	
	
	
	
	TOTAL
	25
	
	

	
	TEE
(Term End Examination)
	End Exam
	Students
	End Of the Course
	100
	Answer Scripts at Autonomous  Exam Cell
	1 to 5

	Indirect Assessment
	Student Feedback on course
	Students
	Middle of the Course
	Feed Back Forms
	 1,2,3  Delivery of course 

	
	End of Course Survey
	
	End of the Course
	Questionnaires
	1 to5 Effectiveness of Delivery of instructions & Assessment Methods



*CIE – Continuous Internal Evaluation                                                *TEE – Term End Examination

	Composition of Educational Components:



Questions for CIE and TEE will be designed to evaluate the various educational components (Bloom’s Taxonomy) such as: 

	Sl. No.
	Educational Component
	Weightage   (%)
	Total Marks     
 (Out of 165)

	1
	Remembering
	9
	15

	2
	Understanding
	45.5
	75

	3
	Application
	45.5
	75

	Total
	100
	165



MODEL QUESTION PAPER

Term	:	IV                                                                               Time 	  : 3 Hrs
Programme	: Electronics and Communication Engineering        Max Marks : 100
Course	: Digital electronics                                                      Code	  : M10EC208

					PART – A				(10x1 =10 Marks)   
Answer any ten questions. Each carries one mark.		 
1. Convert (143)10 into binary.
2. What is ASCII code?
3. Define fan in and fan out.
4. What is 1’s complement?
5. Define decoder.
6. State Mux and Demux.
7. Write the types of flip flop?
8. What is ring counter?
9. Define parallel in parallel out.
10. Define RAM organization.
11. Define EPROM.
12. How many 8k memory is needed for creating 16k memory.
13. State machine cycle.
14. Define microprocessor.
15. Define interrupt.
                     				PART – B				(6x5 =30 Marks)   
Answer any six questions. Each carries five marks.	 
16. State and Prove De-Morgan’s theorem
17. Explain logic gates with its truth table
18. Draw and explain half adder
19. Write short notes on parity checker and generator
20. Explain 4bit Asynchronous counter
21. Explain 4-bit shift register of PISO
22. Explain ROM organization
23. Explain anti fuse technology
24. Explain memory mapped I/O and I/O mapped I/O
25. What are the addressing modes of 8085
PART – C				(6x10 =60 Marks)
Answer any six questions. Each carries ten marks.			
26. Convert (10101101)2 into decimal. 
Simplify the following function using K map £=0,2,4,6,8,10,12,14
27. Realization of logic gates using NAND gates.
28. Explain the operation of BCD to 7 segment Decoder.
29. Explain the operation of BCD adder.
30. With neat diagram and explain the circuits of SR and JK flip flop.
31. With neat diagram and explain MOD 7 and ring counter.
32. Explain Static RAM Cell and EEPROM.
33. Explain Bipolar RAM cell and EPROM.
34. Draw and explain the architecture of 8085.
35. Explain timing diagram for LDA address instruction.
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