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COURSE OBJECTIVES:

· To familiar with CMOS based digital Very Large Scale Integrated (VLSI) Circuit 
· To learn the CMOS process technology

· To learn the CMOS combinational logic gates and network design, synthesis and analysis based on design constraints
COURSE OUTCOME:
Upon successful completion of this course, a student will be able to

· Explain VLSI and its design process

· Calculate MOS parameters

· Construct combinational CMOS digital circuits 

· Design and synthesize combinational gates 
TEXT BOOK [TB]:
1. Wayne Wolf, Modern VLSI design, Pearson Education, 2003 
REFERENCE BOOK(S) [RB]:
1. D.A Pucknell & K.Eshraghian Basic VLSI Design, Third edition, PHI, 2003

2. Weste and Harris: CMOS VLSI DESIGN (Third edition) Pearson Education, 2005
3. M.J.S.Smith: Application specific integrated circuits, Pearson Education, 1997

4. J.Bhasker: Verilog HDL primer, BS publication, 2001

5. Ciletti Advanced Digital Design with the Verilog HDL, Prentice Hall of India, 2003
COURSE PLAN / SCHEDULE:  


	S.No
	Topics to be covered
	Learning objectives
	Ref. to Text Book
	No. of lectures

	Chapter-1: Digital Systems and VLSI

	1
	Introduce different levels of VLSI, advantages of VLSI over discrete system, design styles, Moor’s law  
	Define VLSI and its importance 
	Chap-1
	1

	2
	VLSI technologies, design constraints and challenges 
	Define VLSI design  terminologies
	Chap-1
	1

	3
	Hierarchical design, abstraction, validation & test design
	Describe VLSI design process
	Chap-1
	1

	4
	Twin-tub process, diffusion, patterning
	Explain CMOS fabrication steps 
	Chap-2
	1

	5
	Modeling  transistor: VD-ID characteristics, Drain current, transistor size, parasitics, tub ties and latch up, threshold voltage, Body effect, Leakage and subthreshold current 
	Calculate threshold voltage and drain currents 
	Chap-2
	2

	6
	Metal interconnect, Diffusion wire capacitance, Poly/metal wire capacitance, parasitic capacitance measurement, Skin effect, Transistor parasitics 
	Calculate MOS paracitics
	Chap-2
	2

	7
	Necessity of design rules, Scaling theory, Basic spacing and minimum size rules, separation and size rules, construction rules, 3-D integration, Unriliablity 
	Design layout according to MOSIS SCMOS design rules
	Chap-2
	2

	8
	Static complementary gates principle, pullup and pulldown networks
	Construct fully complementary gates 


	Chap-3
	1

	9
	Resistive model for transistor, Inverter delay calculation, driving large load.
	Practice delay calculation of  combinational logic gate
	Chap-3
	2

	10
	Switch Logic, pseudo-nMOS gates, DCVS logic, domino gates
	Explain other families of combinational logic gates
	Chap-3
	1


EVALUATION SCHEME – INTERNAL ASSESSMENT
	EC No.
	Evaluation Components
	Duration
	Weightage
30%
	Date & Time
	Venue

	1
	4
	15 min
	20%


	Pop up quize#1 14 July 2019
	Room# 230

	2
	1, 2, 3
	40 min 
	
	Class Test#1, 22 July 2019
	

	3
	4, 5, 6, 7
	1.00hr
	
	Class Test#2, 04 August 2019
	

	3
	
	
	
	
	

	4
	 
	--
	
	
	

	5
	Attendance Percentage
	Continuous
	10%
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