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	Programme : Electronics and Communication Engineering
	Type of course       : Theory

	Course Title: VERY LARGE SCALE INTEGRATION
	Course Code          : M10EC306

	Term	: V
	Course Group        : Applied

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

	No of weeks                                 : 15
	Total Contact Hours	: 90

	CIE	: 25 Marks
	TEE	: 100 Marks




Course Topics:

	Unit
No
	Unit Name
	Hours

	
	
	

	I
	COMBINATIONAL LOGIC CIRCUIT
	15

	II
	VHDL FOR COMBINATIONAL LOGIC CIRCUIT
	15

	III
	SEQUENTIAL LOGIC CIRCUIT
	20

	IV
	VHDL FOR SEQUENTIAL LOGIC CIRCUIT
	20

	V
	PLD AND FPGA CIRCUITS
	20

	
	Total
	90



Course Outcomes :

On successful completion of the course, the student will be able to: 
C306.1	         Understand  the usage of MOSFET in IC.
C306.2         Write his own VHDL code for combinational circuits.
C306.3         Write his own VHDL code for sequential circuits.
C306.4         Write own VHDL code for Flipflops and counters.
C306.5         Know about types of ASIC and FPGA structure.





	
Course Outcome linkage to Cognitive Level



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

	Course Outcome
	CL
	Linked PO
	Teaching Hrs

	C306.1
	Understand  the using of MOSFET in IC.
	R/U/A
	1,2,12
	15

	C306.2
	Write his own VHDL code for combinational circuits.
	R/U/A
	1,2,12
	15

	C306.3
	Write his own VHDL code for sequential circuits.
	R/U/A
	1,2,12
	20

	C306.4
	Write own VHDL code for Flipflops and counters.
	R/U/A
	1,10,12
	20

	C306.5
	Know about types of ASIC and FPGA structure
	R/U/A
	1,2,10,11, 12
	20

	
	
	Total sessions
	90



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
	COMBINATIONAL LOGIC CIRCUIT
	15
	33
	3
	10
	20
	20

	II
	VHDL FOR COMBINATIONAL 
LOGIC CIRCUIT
	15
	33
	3
	10
	20
	20

	III
	SEQUENTIAL LOGIC CIRCUIT
	20
	33
	3
	10
	20
	20

	IV
	VHDL FOR SEQUENTIAL LOGIC CIRCUIT
	20
	33
	3
	10
	20
	20

	V
	PLD AND FPGA CIRCUITS
	20
	33
	3
	10
	20
	20

	
	Total
	90
	165
	15
	50
	100
	100


	

Course-PO Attainment Matrix

	Course
	Programme Outcomes

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	VERY LARGE SCALE INTEGRATION
	3
	2
	-
	-
	-
	-
	-
	-
	-
	2



Course-PSO Attainment Matrix

	Course
	Programme Specific Outcomes

	
	11
	12

	VERY LARGE SCALE INTEGRATION
	1
	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

VERY LARGE SCALE INTEGRATION
DETAILED SYLLABUS
UNIT I    COMBINATIONAL LOGIC CIRCUIT                                                 (15Hrs)

COMBINATIONAL CIRCUIT DESIGN:
                   NMOS, PMOS transistors – Concept of strong and weak zero, one  -  CMOS Inverter- CMOS logic implementation of Switch, NOT, AND, OR, NAND, and NOR (Not any circuit)- CMOS transmission gate – 2:1 Mux and D-latch implementation using transmission gates Digital logic variable, functions, inversion, gate/circuits, Boolean algebra and circuit synthesis using gates (Up to 4 variables).
COMBINATIONAL CIRCUIT BUILDING BLOCKS: 
                         Circuit synthesis using Multiplexer( Shanon’s theorem) , Demultiplexer, Encoders and Decoders. Arithmetic adder, Subtractor and Comparator circuits. – Look up tables (LUT) for 2 variables.  


UNIT II   VHDL FOR COMBINATIONAL CIRCUITS                                      (15Hrs)

 VHDL FOR COMBINATIONAL CIRCUIT:
                              
                      Introduction to VLSI and its design flow. (Definitions only for Design entry through schematics & HDL, logic synthesis, pre layout simulation, system partitioning, floor planning, placement, routing, circuit extraction & post layout simulation) -  Introduction to CAD tool and VHDL: Introduction to HDL and different level of abstraction -VHDL Statements and Assignment, Representation of signals. 
VHDL CODE: 
                 Implementation of AND, OR, NAND, NOR gates, Mux, Demux, Encoder, Decoder, Four bit Arithmetic adder, Subtractor and Comparator in VHDL.
UNIT III   SEQUENTIAL LOGIC CIRCUITS:	(20Hrs)

SEQUENTIAL CIRCUIT DESIGN: 
                   Introduction/Refreshing to Flip-flops and its excitation table, counters and Shift registers.- Setup time, Hold time, Propagation delay – Maximum permissible clock frequency in a D flip flop. 
DESIGN STEPS: 
                        State diagram, State table, State assignment. Example for Moore and Mealy machines. Design of modulo counter (up to 3 bit) with only D flip-flops through state diagram.
UNIT IV   VHDL FOR SEQUENTIAL CIRCUITS	(20Hrs)

VHDL FOR SEQUENTIAL CIRCUIT: 
                  VHDL constructs for storage elements. VHDL code for D Latch / D, JK and T Flip-flops with or without reset input. 
VHDL EXAMPLES:
                   Counters (up to 3 bit). Moore and Mealy type serial adder. VHDL code for serial Adder. VHDL code for test bench for 3 bit ripple counter.
UNIT V   PLD AND FPGA CIRCUITS                                                                    (20Hrs)

INTRODUCTION: 
  Standard IC Vs Custom IC - ASIC – Types of ASICs ( Full Custom, Semi Custom & Programmable ASICs- Only definitions ) 


PLD:
 	 Introduction to PLA and PAL. Implementation of combinational circuits with PAL and PLA (up to 4 variable).

FPGA:
Introduction to Complex Programmable Logic device, Field Programmable Gate Array - Functional Block diagram of ACTEL ACT1 logic module , XC3000 Combinational Logic Block(CLB). Programmable Interconnects – Antifuse, SRAM & EEPROM.

Text Books :

1.  “Digital Design” M.Morris Mano Michael D Ciletti Pearson Education. 
2. “Fundamentals of Digital Logic with VHDL design” Stephen Brown and Vranesic 2nd    
      edition   McGrawHill.
3. “VHDL Primer” Bhasker J Prentice Hall India.
4. Fundamentals of Logic Design –Roth-Thomson Brooks/Cole.
5. Application Specific Integrated Circuit-Michael John Sebastian.

Reference Books :

	S.No.
	Title
	Author
	Publisher

	1.
	Digital Electronics with PLD Integration
	Nigel P. Cook
	Prentice Hall

	2.
	Programmable Logic Handbook: PLD, CPLD, and FPGA
	Ashok K.Sharma

	Mcgraw-Hill

	3.
	Digital Logic Simulation and CPLD Programming with VHDL
	Steve Waterman
	Prentice Hall

	4.
	Principles of CMOS VLSI Design
	N.Weste, K.Eshraghian
	Addision Wesley

	5.
	
BASIC VLSI Design
	A.Pucknell, Kamran Eshraghian
	Prentice Hall of India



E-Resources :

1. http://www.vlsitutorials.com
2. http://phindia.com
3. http://ikbooks.com

Course Delivery:

The Course will be delivered through lectures, classroom interaction, animations,powerpoint lectures 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 such as: 

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

	1
	Remembering
	9
	15

	2
	Understanding
	30
	50

	3
	Application
	61
	100

	Total
	100
	165


MODEL QUESTION PAPER
Term	:	V	Time 	: 3 Hrs
Programme	:	Electronics and Communication Engineering	Max Marks 	: 100
Course	:	Very Large Scale Integration                                    Code               : M10EC306
PART – A                           (10 x 1 = 10 Marks)            	
Note: Answer any 10 questions. Each carries one mark.
1. Draw the transistor level implementation of NAND gate. 
2. Draw CMOS inverter.
3. Draw 2 : 1 mux using transmission gate.
4. State the difference between schematics and HDL.
5. What do you mean by Pre-Layout Simulation.
6. Define Circuit Extraction.
7. Write the Excitation table for a D Flip Flop.
8. What do you mean by set-up-time?
9. What do you mean by Propagation delay?
10. What is the purpose of Serial adder?
11. Name any two storage elements in digital circuits. 
12. Write VHDL Code for D flip flop.
13. What do you mean by ASIC 
14. What do you mean by PLA 
15. What is the purpose of Anti Fuse?	

PART – B		              (6 x 5 = 30 Marks)

Answer any 6 questions. Each carries five marks.

16. Draw and explain the CMOS transmission gate operation.
                                                                                         _   _
17. Draw a circuit  using  2 input LUT for the function f= x1.x2  + x1.x2.
18. Develop VHDL code for implementing decoder.
19. Develop VHDL code for 2 inputs MUX.
20. How will you calculate maximum permissible clock frequency in D Flip Flop.
21. State the differences between Moore & Mealy machines.
22. Develop VHDL code for implementing modulo 6 down counter.
23. Develop VHDL code for implementing ‘T’ Flip Flop.
24. Implement the function F = £ 1.2.3.5.7 in PAL.
25. Explain the difference between CPLD and FPGA.


PART – C		            (6 x 10 = 60 Marks)

Answer any 6 questions. Each carries ten marks.
26. Implement the function F = £ 1.2.3.5.7,10,13 with minimal gates.
                                                                                          __  __
27. Using Shannon’s theorem , implement the function   f = w1w3 +w1w2+w1w3 using 2:1 mux.
28. Explain VLSI Design flow with flowchart.
29.   a.  Develop the VHDL code for a four bit Arithmetic Adder .
b. Briefly explain the different levels of abstraction.
30. Explain the state diagram, state table , state assignment for a MOORE machine.
31. Design  a modulo 5 counter using D flip flop. Use proper excitation table and state diagram.
32. Develop VHDL code for implementing  modulo 6 UP / DOWN counter ( Note : Separate Up or Down mode selection  has to be given )
33. Develop VHDL code  for test bench for 3 bit ripple counter.
34. Explain the functional block diagram of ACTEL ACT1 Logic module.
35. Explain  the Static RAM and EEPROM.
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