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COURSEPLAN(2024-2025)EVEN SEMESTER
	Name of the Faculty
	

	Designation/Department
	ASSISTANTPROFESSOR/ECE

	Course Code/Name
	U20EC602/VLSICIRCUITSANDCADDESIGN

	Year/Semester/Department
	III/VI/ECE-B

	CreditsDetails
	L: 3
	T:0
	P: 0
	C: 3

	TotalContactHoursRequired
	45



Syllabus:

	UNITI/MOSTRANSISTORANDCMOSTECHNOLOGY
	9

	MOS transistor theory – Introduction, Enhancement mode transistor action, Ideal I-V characteristics, DC transfer characteristics, Threshold voltage- Body effect- Design equations- Second order effects,CMOS technologies – P -Well process, N -Well process, twin - tub process, Technology – related CAD issues.

	UNITII/MICROWAVESEMICONDUCTORDEVICES
	9

	CMOS logic structures, Switching characteristics transistor sizing, Power dissipation and design margining, Charge sharing, Scaling, Transmission gates, Static CMOS design, Dynamic CMOS design.

	UNITIII/VLSISYSTEMCOMPONENTSCIRCUITSUSIGNHDL
	9

	Multiplexers,Decoders,comparators,priorityencoders,Shiftregisters.Arithmeticcircuits–Ripple carry adders, Carry look ahead adders, High-speed adders, Multipliers

	UNITIV/VLSIDESIGNMETHODOLOGIESANDDESIGN RULES
	9

	Introduction to VLSI Design methodologies, Basics of VLSI design automation tools, Layout Compaction, Design rules, Problem formulation, Algorithms for constraint graph compaction, Placement and partitioning, Circuit representation, Placement algorithms, Partitioning.

	UNITV/FLOORPLANNINGAND ROUTING
	9

	Floorplanningconcepts,Shapefunctionsandfloor plan sizing, Types of local routing problems, Area routing, Channel routing, Global routing, Algorithms for global routing.


 (
DSEC(A)/ECE/ U20EC602/III/ VI/R-
2020
)

 (
7
)
Objective:
 (
To
 
understand
 
the
 
concepts
 
of
 
MOS
 
transistors
 
operations
 
and
 
their
 
characteristics and fabrication process of CMOS technology.
To
 
study
 
the
 
concepts
 
of
 
CMOS
 
invertors
 
and
 
their
 
sizing
 
methods.
To
 
learn
 
VLSI
 
Design
 
methodologies.
To
 
understand
 
VLSI
 
design
 
automation
 
tools
)

 (
T1:StevenM.Rubin,ComputerAidsforVLSIDesign,AddisonWesleyPublishing
1987.
T2.“CMOSVLSIDesign–ACircuitsandSystemsPerspective”,NeilH.E.Weste, David Money Harris, 4th Edition, Pearson Education, 2015
T3.JanRabaey,AnanthaChandrakasan,BNikolic,DigitalIntegratedCircuits:A Design Perspective, 2
nd
Edition, Feb 2003, Prentice Hall of India.
)TextBook:

 (
R1:N.A.Sherwani,AlgorithmsforVLSIPhysicalDesignAutomation,Kluwer Academic Publishers, 2002.
R2:DebaprasadDas,VLSIDesign,2
nd
edition,OxfordUniversityPress,
2016
)ReferenceBook:

Supplementary Book:
 (
S1:JohnP.Uyemura,”IntroductiontoVLSIcircuitsandSystems”,Wiley-IndiaEdition. S2:
Dr.R.Uma, “VLSI DESIGN”, Sri Krishna Publications. (UNIT I-V)
.
)

Website:
 (
WR1:
http://pages.hmc.edu/harris/cmosvlsi/4e/index.html
WR2: 
https://www.slideshare.net/RajeshYadav49/amit-floor-planning-ppt
WR3:https://www.slideshare.net/deeptishankardas/placement-and-routing-in-full-custom-ph
ysical-design
)

Online Mode of Study:
 (
NPTEL:
https://onlinecourses.nptel.ac.in/noc23_ee07/preview
https://onlinecourses.nptel.ac.in/noc23_ee29/preview
)

Course Plan:

	Topic Number
	
Topic
	Reference Detail
	Page Number
	Modeof teaching
	Number of
Periods Required
	Cumulative Period

	UNITI-MOS TRANSISTOR AND CMOS TECHNOLOGY

	1
	MOStransistor theory,
Introduction
	T2
	32
	BB
	1
	1

	2
	Enhancementmode transistor action
	T2
	33
	BB
	1
	2

	3
	IdealI-V
characteristics
	T2
	42
	BB
	1
	3

	4
	DC transfer
characteristics
	T2
	43
	BB
	2
	5

	
5
	Threshold voltage- Bodyeffect-Design equations- Second order effects,
	
T2
	
37-39
	
BB
	
1
	
6

	6
	CMOStechnologies, P -Well process,
	T2
	71-75
	BB
	1
	7

	7
	N-Wellprocess,
twin - tub process
	T2
	75-85
	BB
	1
	8

	8
	Technology–
relatedCADissues.
	T2
	105
	BB
	1
	9

	OutcomeofUnitI:
CO1:ExplaintheconceptsofMOStransistorsoperationsandtheir characteristics.

	UNITII-MICROWAVE SEMICONDUCTOR DEVICES

	9
	CMOSlogic structures
	T2
	160
	BB
	1
	10

	10
	Switching
characteristics
transistorsizing
	T2
	137-141
	BB
	2
	12

	11
	Powerdissipation
	T2
	145
	BB
	1
	13

	12
	Design margining
	T2
	147
	
	1
	14

	13
	Chargesharing, Scaling
	T2
	149-150
	BB
	1
	15

	14
	Transmissiongates
	T2
	55
	BB
	1
	16

	15
	Static CMOS design
	T2
	329
	BB
	1
	17




	16
	DynamicCMOS design
	T2
	339
	BB
	1
	18

	OutcomeofUnitII:
CO2:Explain the fabrication process of CMOS technology.

	UNITIII-VLSI SYSTEM COMPONENTS CIRCUITS USING HDL

	17
	Multiplexers
	S1
	403
	BB
	1
	19

	18
	Decoders
	S1
	411
	BB
	1
	20

	19
	Comparators
	S1
	413
	BB
	1
	21

	20
	Priority encoders
	S1
	417
	BB
	1
	22

	21
	Shift Register
	S1
	420
	BB
	1
	23

	22
	Ripple carry adders
	S1
	451
	BB
	1
	24

	23
	Carrylookahead adders
	S1
	454
	BB
	1
	25

	24
	High-speed adders
	S1
	467
	BB
	1
	26

	25
	Multipliers
	S1
	471
	BB
	1
	27

	Outcome of Unit III:
CO3:Outline floorplanning and routing.

	UNITIV-VLSI DESIGN METHODOLOGIES AND DESIGN RULES

	26
	Introductionto VLSI Design methodologies
	R2
	5
	BB
	1
	28

	27
	Basicsof VLSI
designautomation tools
	R2
	19
	BB
	1
	29

	28
	LayoutCompaction, Design rules
	R2
	20
	BB
	1
	30

	29
	Problem
formulation
	R2
	27
	BB
	1
	31

	30
	Algorithms for
constraintgraph compaction
	R2
	385
	BB
	1
	32

	31
	Placementand partitioning
	R2
	395
	BB
	1
	33

	32
	Circuit
representation,
	R2
	409
	BB
	1
	34

	33
	Placement algorithms
	R2
	410
	BB
	1
	35

	34
	Partitioning
	R2
	412
	BB
	1
	36




	Outcome of Unit IV:
CO4&CO6:Explain Simulation and Logic Synthesis, Outline Placement and partitioning

	UNITV- FLOORPLANNING AND ROUTING

	35
	Floorplanning concepts
	R2
	397
	BB
	1
	37

	36
	Shapefunctions and floor plan
sizing
	R2
	402
	BB
	2
	39

	37
	Typesoflocal
routingproblems
	R2
	419
	BB
	1
	40

	38
	Arearouting
	R2
	420
	BB
	1
	41

	39
	Channel routing
	R2
	423
	BB
	2
	43

	40
	Global routing
	R2
	420
	BB
	1
	44

	41
	Algorithmsfor global routing.
	R2
	421-422
	BB
	1
	45

	Outcome of Unit V:
CO5:Design Discuss the hardware models for highlevel synthesis.




 (
At
 
the
 
end
 
of course
 
:Students
 
should be
 
able
 
to 
do:
CO1:Explain
 
the
 
concepts
 
of
 
MOS
 
transistors
 
operations
 
and
 
their
 
characteristics.
            
 CO2: Explain the fabrication process of CMOS technology.
CO3:Outline floorplanning and 
routing.
CO4:Explain Simulationand Logic 
Synthesis.
CO5:Discuss
 
the
 
hardware
 
models
 
for
 
high
 
level
 
synthesis. 
CO6: Outline Placement and partitioning
)Course Outcome:

Course Outcome Vs Program Outcome Mapping:
	CO
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO1
	3
	3
	3
	2
	1
	-
	-
	-
	-
	-
	-
	2

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

	CO3
	3
	3
	3
	-
	-
	-
	-
	-
	-
	-
	-
	1

	CO4
	3
	3
	3
	-
	-
	-
	-
	-
	-
	-
	1
	1

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

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



Content beyond Syllabus:
 (
FPGA
 Architecture.
TestingandLowPower
VLSI
)

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)
	4.DC transfer characteristicsof
MOS Transistor
9.CMOS logic Structures
23.Carry Look ahead adder,Ripple carry adder


	CO 1 

CO2

	
	2
	Assignment – Poster Presentation /  PPT (20)
	6.P-WellProcess,N-wellProcess
15. Static CMOS
16.Dynamic CMOS

	CO 1 

CO2

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

	
	3
	 Seminar (20)
	25.Multipliers
	CO3

	
	4
	Case Study Report (20)
	31.Placement and Partitioning
	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:
· Seminarcontentsshouldbe ofminimum8 pages.
· PPTcontentsshouldbeofminimum24 slides.
· Eachstudents Seminar and PPT should not be inUnique.



Submission Details:
	Phase1(BeforeAT1)
	Phase2(BeforeAT2)
	Phase3(BeforeAT3)

	Assignment 1
	Assignment 2
	Assignment 3

	
	
	



GoogleClassCodeDetails:
Class Link :https://classroom.google.com/c/NzQ1Nzk3MjcwNTU4?cjc=mej4o3l
Class Code:mej4o3l

        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

	
	
	
	
	
	
	
	
	
	
	
	
	

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

	
	
	
	
	
	
	
	
	
	
	
	
	

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