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S. No | Course Code Course Title Lecture | Tutorial | Practical | Credit Cont-g(c):al—llours
Theory
1. P19VLD101 | Graph Theoryand Combinatorics 3 0 0 3 45
2. | P19VLD102 | Advanced Digital System Design 3 1 0 4 60
3. P19VLD103 | CMOS Digital VLSI Design 3 0 0 3 45
4, P19VLD104 | Solid State Device Modeling and Simulation 3 0 0 3 45
5. | P19VLD105 | DSP Integrated Circuits 3 0 0 3 45
6. P19GE101 | Research Methodology and IPR 2 0 0 2 30
7. P19GE702 | Audit Course: Stress Management by Yoga 2 0 0 0 30
Practical
8. | P19VLD106 | VLSI Design Laboratory 0 0 2 1 30
Total Credits 19
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Sona Cdlege of Technology, Salem
(An Autonomous Institution)
Courses of Study forME Il Semester undeiRegulations 2019

Electronics and Communication Engineering
Branch: M.E. VLSI Design

S. No | Course Code Course Title Lecture | Tutorial Practical | Credit Total
Contact Hours

Theory

1 P19VLD201 | Low Power VLSI Design 3 0 0 3 45

2 P19VLD202 | VLSI for Signal Processing 3 0 0 3 45

3 P19VLD203 | Design for Testability 3 0 0 3 45

4 P19VLD504 | Professional Elective tComputer Aided Design of VLSI Circuitg 3 0 0 3 45

5 P19VLD505 Professi_onal Elective tComputer Architecture and Parallel 3 0 0 3 45

Processing

6 P19VLD507 | Professional Elective timage Analysis and Computer Vision 3 0 0 3 45

7 P19GE701 | Audit Course *English for Research Paper Writing 2 0 0 0 30
Practical

8 | P19VLD204 | VLSI Design and Testing Laboratory 0 0 2 |1 30

Total Credits | 19

Approved by

Chairperson, Electronics and Communication Engineering BOS
Dr.R.S.Sabeenian

Copy to:
HOD/ECE, SecondSemester MB/LSI Students and Staff, COE

Member Secretary, Academic Council

Dr.R.Shivakumar

Chairperson, Academic Council & Principal
Dr.S.R.R.Senthil Kumar
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Sona College of Technology, Salem
(An Autonomous Institution)
Courses of Study for ME III Semester under Regulations 2019

Electronics and Communication Engin¢ering

Branch: MLE. VLSI Design

DN g
2z

Course Title |

S:No | Course Code Lecture | Tutorial | Practical Credit Total
Hours
Theory
1 P19VLD506,7| Professional Elective- Embedded Systems - 3 0 0 3 45
Professional Elective- Analysis and Design of Digital
2 | PI9VLD511/ R 3 0 0 3 45
Integrated Circuits
3 P19MIT601 | Open Elective | Python Programming 3 0 0 3 45
“Practical
4 P19VLD301/ Project Phase - 1 | 0 0 16 8 240
| T Total Credits| 17 | 375

Approved by

i el
Chairman, Electron aL?{aé) mmunication Engineering BOS ember caMnncll

Dr.R.S.Sabeenian

Copy to:-

HOD/ECE, Third Semester ME VLSI Students and Staff, COE

Dr. R.Shwaknmar

Dr.S.R.R.Senthil Kumar

05.07.2023
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Sona College of Technology, Salem
(An Autonomous Institution)
Courses of Study for ME IV Semester under Regulations 2019
Electronics and Communication Engineering
Branch: MLE. VLSI Design

S. No Course Code Course Title Lecture | Tutorial | Practical | Credit Total
Contact
Hours
Practical
1 P19VLDA401,/| Project Phase -Il - 0 0 28 14 420 ~
Total Credits 147

Approved by
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Chairperson, Electromés and Communication Engineering BOS Member Secretary, Academic Council Ch rson, Academic Council & Principal
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Sona College of Technology, Salem
(An Autonomous Institution)
Courses of Study forME | Semester underRegulations 2019
Electronics and Communicaton Engineering
Branch: M.E. VLSI Design

S. No | Course Code Course Title Lecture | Tutorial | Practical | Credit Cont-g(c):al—llours
Theory
1. P19VLD101 | Graph Theoryand Combinatorics 3 0 0 3 45
2. | P19VLD102 | Advanced Digital System Design 3 1 0 4 60
3. P19VLD103 | CMOS Digital VLSI Design 3 0 0 3 45
4, P19VLD104 | Solid State Device Modeling and Simulation 3 0 0 3 45
5. | P19VLD105 | DSP Integrated Circuits 3 0 0 3 45
6. P19GE101 | Research Methodology and IPR 2 0 0 2 30
7. P19GE702 | Audit Course: Stress Management by Yoga 2 0 0 0 30
Practical
8. | P19VLD106 | VLSI Design Laboratory 0 0 2 1 30
Total Credits 19

Approved by

Chairperson, Electronics and Communication Engineering BOS Member Secretary, Academic Council Chairperson, Academic Council & Pripal
Dr.R.S.Sabeaian Dr.R.Shivakumar Dr.S.R.R.Senthil Kumar

Copy to:
HOD/ECE, First SemesteME VLSI Students and Staff, COE
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Sona College of Technology Department of Mathematics

ELECTRONICS AND COMMUNICATION ENGINEERING

M. E. / VLSI DESIGN

. P | C |
SEMESTER — 1 GRAPH THEORY AND COMBINATORICS b

PI9VLDIO] 3 | o f0L°
COURSE OUTCOMES

At the end of the course, the students will be able to
1 apply the counting principles to the real world problems.
solve the homogeneous and nonhomogeneous recurrence relations by the method of substitution
and generating functions.
find the shortest path and minimal spanning tree of a weighted graph through algorithms.
find the matching and connectivity of a graph.
apply the concepts of planarity and coloring of a graph in a network problem.

“oR W

CO /PO, PSO Mapping
(3/2/1 indicates strength of correlation) 3-Strong, 2-Medium, 1-Weak

Programme Outcomes (POs) and Programme Specific Outcome (PSOs)

COs [po1 [ PO2 [ PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | P09 POI10 | PO11 | POI2 | PSO1 | PSO2

cor| 3 | 3 | 22 ]2 3 i
co2| 3 3 2 2 2 3

Co3\| 3 3 2 2 2 3

CO4 3 3 2 2 2 3

CO5| 3 3 2 2 2 3

UNIT -1 COMBINATORICS 9

Mathematical Induction — Basics of counting — Permutations and Combinations — Enumeration of
permutations and combinations with constrained repetitions — Enumeration of permutations and
combinations without constrained repetitions — Principle of inclusion and exclusion.

UNIT - 11 RECURRENCE RELATIONS 9
Generating functions of sequences — Calculating coefficients of generating functions — Recurrence
relations — Solving recurrence relations by substitution and generating functions — Method of
characteristic roots — Solutions of homogeneous and nonhomogeneous recurrence relations.

UNIT-1I1 GRAPH THEORY 9
Fundamental concepts of graph — Paths — Cycles — Trails — Vertex degrees and counting — Trees and
distance — Shortest path algorithm (Dijkstra’s & Warshall’s algorithm) — Spanning Trees —
Optimization and trees (Prim’s & Kruskal’s algorithm).

10. 05. 2019 M.E / M.Tech Regulations 2019
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Sona College of Technology Department of Mathematics

UNIT -1V MATCHING AND CONNECTIVITY 9
Matching and coverings — Optimal assignment problem — Travelling salesman problem — Vertex and

edge connectivity — Network flow problems.

UNIT -V COLORING AND PLANAR GRAPHS 9

Vertex coloring — Edge coloring — Chromatic polynomial — Color critical graphs — Planar graphs —
Duality — Euler’s formula — Characterization of planar graphs — Parameters of planarity.

Theory: 45 Hours Total: 45 Hours

Note: Only statements of the theorems are considered in all the five units

TEXT BOOK:
1. D.B. West, "Introduction to Graph Theory", Pearson Publishers, 2™ Edition, 2017.

REFERENCE BOOKS:

1. N. Deo, “Graph Theory with Applications to Engineering and Computer Science”, Dover

Publishers, 1% Edition, 2016.
J. L. Mott, A. Kandel and T. P. Baker, “Discrete mathematics for Computer Scientists and

Mathematics", Brady Publishers, 2™ Edition, 1985.
3. R.J. Wilson, "Introduction to Graph Theory", Pearson Publishers, 4" Edition, 2009.
R. Balakrishnan and K. Ranganathan, “A Textbook of Graph Theory”, Springer Publishers, o

Edition, 2012.
5. V. K. Balakrishnan, “Graph Theory”’, Mc Graw Hill Publishers, 1% Edition, 2004.

‘S%M”/ ﬁ,gnfl/’

Prof. S. JAYABHARATHI
Head / Department of Mathematics BoS - Chairperson
Sona College of Technology Science and Humanities
Salem — 636 005 Sona College of Technology
Salem — 636 005

Dr. M. RENUGA

10. 05. 2019 M.E / M.Tech Regulations 2019
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P19VvVLD102 ADVANCED DIGITAL SYSTEM DESIGN 3104

Course Outcomes

At the end of each unit,the students will be able to

1)
2)
3)
4)

5)

Design and analyze the synchronous sequential circuits.

Design and analyze synchronous sequential circuits using ASM.
Design and analyze asynchronous sequential circuits.

Analyze and verify variable enterechps.

Design system controllers using combinational and sequential circuits.

CO /PO, PSO Mapping

(3/2/1 indicates strength of correlations®ong, 2Medium, *Weak

co Programme Outcomes (POs) and Programme Specific Outcome (PSOs)
s
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | P09 | PO10 | PO11 | PO12 | PSO1| PSO2
co1 3 3 3 3 3 2 3 2 1 2 1 3 3 3
CO2 3 3 3 3 3 2 3 2 1 2 1 3 3 3
Cco3 3 3 3 3 3 2 3 2 1 2 1 3 3 3
co4| 3 3 3 3 3 2 3 2 1 2 1 3 3 3
CO5 3 2 3 3 3 2 3 2 1 2 1 3 3 3
Unit I  SYNCHRONOUS SEQUENTIAL CIRCUIT DES IGN 12
Structure and Operation of Clocked Synchronous Sequential Netwsrksalysis of
Clocked Synchronous Sequential Circuitdlodeling of Clocked Synchronous Sequent
Network Behavior +Serial Binary Adder Using Mealy and Moore NetworkSequace
RecognizertState Table ReductioaState AssignmenttDesign of Clocked Synchronot
Sequential Circuits.
Unit I SYNCHRONOUS SEQUENTIAL CIRCUIT DESIGN USING ASM 12
Algorithmic State MachinetASM Charts +ASM Blocks +Sequence Recognition Ugir
ASM Charts +State AssignmentsASM Transition TablestASM Excitation Tables+
ASM Realization Using Discrete GatesMultiplexers + Design of lterative Circuits.
16.092022 Regulations2019




Unit 1l ASYNCHRONOUS SEQUENTIAL CIRCUIT DESIGN 12

Structure and Operatiorof Asynchronous Sequential Networks Analysis of
Asynchronous Sequential Circuit Races and Hazards in Asynchronous Seque
Networks £Primitive Flow Table +Reduction of Input Restricted Flow Tables Flow
Table Reduction + State Assignment Pradoh and the Transition Table Design of
Asynchronous Sequential Circuits.

Unit IV SYNCHRONOUS DESIGN USING PROGRAMMABLE DEVICES 12

Programming logic device familiest PLAs + PROMs - Designing a synchronou
sequential circuit using PLA/PALt Realization of finite state machine using PLB
FPGA +Xilinx FPGA-Xilinx 4000.

Unit V SYSTEM DESIGN USING VERILOG 12

Hardware Modelling with Verilog HDL+Logic System, Data Types and Operators
Modelling in Verilog HDL - Behavioural Descriptions iVerilog HDL +HDL Based
Synthesis+Synthesis of Finite State Machingstructural modeling+compilation and
simulation of Verilog codefest bench- Realization of combinational and sequent
circuits using Verilog = Registers £ counters + sequential rachine * serial adder+
Multiplier- Divider *Design of simple microprocessor.

TOTAL : 60 HOURS

References

1) 'RQDOG * *LIYR@H O SULQFLS Takh\WMdB@GHIIH2013.Q

2) :LOOLDP , YdHMWiRdéthty Approach to DigitdlH V L JR¥éntice Hall India, 2009.
3) &KDUOHV + )ERGRPHQWDOV R ThoRddnAeGrhing).2DQ4.

4) 1ULSHQGUD 1RWLNZBYVL3Q PreaticdRHAal of India, 2005.
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P19VLD103 CMOS DIGITAL VLSI DESIGN 3 00 3

Course Outcomes

At the end of each unit, the students will be able to

1)
2)
3)
4)

5)

lllustrate the VLSI design and fabrication processes of MOSFETS.

Describe and evaluate the MOSFET operations and modeling of MOSFETS
Analyze and evaluate the statind switching characteristics of CMOS inverters.
Design combinational and sequential logic circuits using CMOS principles.

Analyze tradeoffs of the various circuit choices for each of the building block.

CO /PO, PSO Mapping

(3/2/1 indicatestrength of correlation)-$trong, 2Medium, *Weak

co Programme Outcomes (POs) and Programme Specific Outcome (PSOSs)
S
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | P09 | PO10 | PO11 | PO12 | PSO1| PSO2
Cco1 2 2 1 2 2 3 3 2 1 2 2 1 3 3
CcO2 1 2 2 2 1 2 3 2 1 2 2 1 3 2
CcO3 2 2 3 3 1 2 2 2 2 1 1 1 3 3
CO4 2 2 2 3 3 2 3 2 2 2 2 1 3 3
CO5 1 2 2 3 3 3 2 2 2 1 1 2 2 2
Unit I INTRODUCTION AND FABRICATION OF MOSFETS 9
Overview of VLSI Design Methodologies+VLSI Design Flow +Design Hierarchy+
Concepts of Regularity, Moduity and Locality +VLSI Design StylestDesign Quality £
Packaging Technology+ Fabrication Process Flow Basic StepgsThe CMOS rAwWell
ProcesstLayout Design RulestFull-Custom Mask Layout Design.
Unit I 026 75%$16,67256 $1' ,796 02'(/,1* 86,E* 63,& 9
The MOS StructuretThe MOS System under External BiaStructure and Operation ¢
MOS Transistor + MOSFET CurrendVoltage Characteristicst MOSFET Scaling anc
SmallGeometry EffectstMOSFET CapacitancesBasic Concepts of Modeling of MOS
TheLEVEL 1 Model EquationstThe LEVEL 2 Model EquationsThe LEVEL 3 Model
Equations +Stateof-theArt MOSFET Models+Capacitance ModelsComparison of the
SPICE MOSFET Models.
16.092022 Regulations2019




Unit 1l MOS INVERTERS AND CHARACTERISTICS 9

Static Characteristics @&tesistive Load Invertetinverters with AType MOSFET Loadt
CMOS Inverter % Introduction of Switching Characteristicst Delay Time +
Determination of delay TimezInverter Design with Delay ConstraintsEstimation of
Interconnect Parasiticst Calculaton of Interconnect Delay + Switching power
Dissipation of CMOS inverters.

Unit IV COMBINATIONAL AND SEQUENTIAL CMOS LOGIC CIRCUITS 9

MOS Logic Circuits with Depletion nMOS Loads CMOS Logic Circuits + CMOS
Complex Logic CircuitstCMOS Transmissin Gates+Behavior of Bistable Elements
CMOS SR Latch Circuit CMOS Clocked Latch and CMOS FligFlop Circuits £
CMOS D-Latch and CMOS Edgériggered FlipFlop.

Unit V ARITHMETIC BUILDING BLOCKS AND MEMORY ARCHITECTURES 9

Data path circuits, Ashitectures for Adders, Accumulators, Multipliers, Barrel Shift
Speed and Area Tradeoffs, Memory Architectures, and Memory control circuits.

TOTAL : 45 HOURS

References

1) SungOR .DQJ DQG <XV XCMOSEDkHEIhtEdrated CircuitsAnD O\VLV DQG
McGraw Hill Education (India) Pvt. Ltd., 8Edition, 2019

2) %KDVNBWHUEBORJ +'/ B B.IPRMidAtions,™ Edition, 2018.
3) 5 -DFRE WDRBHBLBFXLW GHVLJQ /D)\FoKWiley gné S6rnsP202D W |

4 1HLO + ( :HVWH DQG .D Prindples(of GMISM 8IDEsigHA System
3 H UV S H Pealrkori Hducation ASIA"®Edition, 2010

5) -RKQ 3 8\HRWWRGXFWLRQ WR 9/6,, 3oht\Wiky &S6nH QE, 200§ W |
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P19VLD104 SOLID STATE DEVICE MODELING AND SIMULATION 3 00 3

Course Outcomes

At the end of each unit, the students will be able to +

1) Comprehend and analyze MOSFET device operation.

2) Analyze and illustrate the modeling technique for noise and iisrtids
3) Design and analyze the modeling of BSIM4 MOSFET models

4) Design and evaluate other MOSFET models..

5) Analyze the modeling of passive devices and process variation

CO /PO, PSO Mapping

(3/2/1 indicates strength of correlatiors&ong, 2Medium, *Weak

Programme Outcomes (POs) and Programme Specific Outcome (PSOSs)

o8 PO1 | PO2| PO3[ PO4 | PO5| PO6 | PO7 [ PO8 | P09 | PO10 | PO11| PO12] PSO1[ PSO2
Cco1 3 3 3 3 2 2 3 1 1 2 2 3 3 2
co2| 3 3 3 3 3 2 3 2 2 2 2 3 3 2
co3| 3 3 3 3 3 2 3 1 1 2 2 3 3 2
co4| 3 3 3 3 3 2 3 1 2 2 2 3 3 2
cos| 3 3 3 3 3 2 3 2 1 2 2 3 3 2
Unit I MOSFET DEVICE PHYSICS AND OPERATION 9
The MOS CapacitortThreshold VoltagetMOS CapacitancetMOS Charge Control
Model +Basic MOSFET OperatiotBasic MOSFET ModelingtAdvanced MOSFET
+Equivalent Circuit Representation of MOS Transistors.
Unit I NOISE MODELING AND DISTORTION ANALYSIS 9

Noise Sources in a MOSFEZXFlicker Noise Modeling£The Physical Mechanisms of
Flicker Noise tFlicker Noise ModelstThermal Noise ModelingtExisting Thermal
Noise Models+HF Noise ParametersAnalytical Calculation of the Noise Parameters

- Calculation of Distortion in Analog CMOS Circuits.

16.092022
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Unit 1l BSIM4 MOSFET MODEL 9

An Introduction to BSIM4 +Gate Dielectric Modelfhreshold Vditage Model +
Channel Charge ModektMobility Model +Source/Drain Resistance Modell-V

Model zGate Tunneling Current ModetSubstrate Current ModelsCapacitance
Models ..

Unit IV OTHER MOSFET MODELS 9

Introduction- Model FeaturestLong-Channel Drain Current Modek Modeling
SecondOrder Effects of the Drain Current SPICE Example + The Effect of
ChargeSharing +Modeling of Charge Storage EffectdNon-QuasiStatic Modeling
+The Noise Model+ MOS Model 9 +The MOSA1 Model.

Unit V MODELING OF PASSIVE DEVICES AND PROCESS VARIATION 9

Introduction + ResistorstWell Resistor + Metal Resistor +Diffused Resistor +
Poly Resistor £ Capacitors + Poly-Poly Capacitors + MetakInsulatorMetal
Capacitors +t MOSFET Capacitors £ Junction CapacitorstInductors = The
Influence of Process Variation and Device Mismatch .

TOTAL : 45 HOURS

References

1) 7TURQG<WWHUGDO <XKXD &K Be&vite MQdeling Rod Asalog Mrdl GRE CMC
Circuit D H V L,J@hn Wiley &l edition, 2008.

2) *UDVVHBGYDQ@FHG 'HYLFH ORGHOQMDId Bai@ifi6 Pubichim \Eanian
2008.

3) %HQ * 6W UGRIOWRED QW B VWPientiteHalF BIOL5.

4) Carlos GalupMontoro, Marco Cherem Schneide®MOSFET Modeling for Circuit Analysis an
"HV L JWorld Scientific Publishing Co. Pte. Ltd., 2007
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P19VLD105 DSP INTEGRATED CIRCUITS 3 00 3

Course Outcomes

At the end of each unit, the students will be able t&

1) Design and applytandard DSP and other DSP systems used in ICs.
2) Design and illustrate the concepts of DSP systems, DFT, FFT and DCT.

3) Design the digital filters IIR and FIR for signal processing applications

4) Examine and synthesize the DSP architectures anemmapit it on PEs and bit serial PEs

5) Design and evaluate recent trends in DSP processors.

CO /PO, PSO Mapping

(3/2/1 indicates strength of correlatiors&ong, 2Medium, *Weak

co Programme Outcomes (POs) and Programme Specific Outcome (PSOs)
S
POl1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | P09 | PO10 | PO11 | PO12 | PSO1| PSO2
co1 3 3 3 3 3 2 1 1 1 2 3 3 3
cO2 3 3 3 3 3 2 1 1 1 2 3 3 3
Cco3 3 3 3 3 3 2 1 1 1 2 3 3 3
co4| 3 3 3 3 3 2 1 1 1 2 3 3 3
CcO5 3 3 3 3 3 2 1 1 1 2 3 3 3
Unit | DSP INTEGRATED CIRCUITS 09
Standard Digital Signal Processoss $SSOLFDWLRQ 6SHFLHDSP &
SystemdDSP System Desigri:Partitioning Techniquestintegrated Circuit Designt
MOS transistors+ MOS logic +VLSI process Technologiex Trends in CMOS
Technologies
Unit Il DIGITAL SIGNAL PROCESSING 09

Digital Signal Processingt Sampling of Analog Signalst Selection of Sample
Frequency+SignatProcessing SystemsFrequency Respons&Transfer Functionst
Signal Flow Graphst Filter Structures+ Adaptive DSP Agorithms +DFT *The
Discrete Fourier TransforntFFT £The Fast Fourier Transform Algorithm Discrete

Cosine Transforms.

16.092022
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Unit 1l DIGITAL FILTERS AND FINITE WORD LENGTH EFFECTS 09

FIR Filters £FIR Filter Structures FIR chips %IIR filters +Specifications of IIR
Filters * Mapping of Analog Transfer Functions Mapping of Analog Filter
Structures+ Finite Word Length EffectsParasitic OscillationstScaling of Signal
Levels tRoundOff Noise + Measuring RourkDff Noise +Coefficient Sensitiy *
Sensitivity and Noise

Unit IV DSP ARCHITECTURES AND SYNTHESIS OF DSP ARCHITECTURES 09

Introduction £ DSP System Architectures Standard DSP Architecturet Ideal DSP
Architectures £Multiprocessors and MuHComputersSystolic and Wave Fromrrays
+ Shared Memory Architecturest Mapping of DSP Algorithms onto Hardware
Implementation Based on Complex PEShared Memory Architecture With BitSerial
PEs

Unit V DSP PROCESSOR 09

Introduction of TMS320C6748 ProcessaFeatures+tCPU Architecture of C674&
Memory Architecture £ Addressing Modest Assembly Language Instructions
Pipeline Operationtinterrupts tPeripherals.

TOTAL : 45 HOURS

References

1) /DUV :DQKD®BRBHQWHJUD W H\Gad®inid presk,Waiv York, Repr2014

2) 9HQNDWDUDPDQL % idudab SignidllPvoseBddrsbArchitecture, Programming an
$ S S O L F Dwtda Ra@kavtHill Publishing Company Limited, New Delhi, 2017..

3) (PPDQXHO & , )HDFKRU Diq&ﬂmgmajﬁronessiguwﬁuD*FWLFDOZE"&S
Edition, Pearson Education, Asia 2007.

4) %D\RXPL ODJ®VEF 'HVLIQ OHWKRGRORJLHV IRU 'LJLWDOQ
BS Publications, 2012
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P19VLD106

Course Outcomes

VLSI DESIGN LABORATORY

At the end of the experiments, the students will be able to

1) Design and analysis the digital systems using Verilog HDL

2)

3) Design the MOS, CMOS Logic circuits and analyze the characteristics of the same

0021

Implement the digital system design in FPGA Board and analyze the same for perforn

CO /PO, PSO Mapping
(3/2/1 indicates strength of correlations®ong, 2Medium, *Weak

Programme Outcomes (POs) and Programme Specific Outcome (PSOs)

Cos PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | P09 | PO10 | PO11 | PO12 | PSO1| PSO2
Co1 3 3 3 3 3 3 3 2 1 1 1 3 3 3
CO2 3 2 1 3 3 1 3 2 1 1 1 3 3 3
COo3 3 <) 3 3 3 3 3 2 1 1 1 < 3 3

List of Experiments

1

2)

3)

4)

5)
6)
7
8)

9)

Design of NMOS and CMOS Inverter®C and transient characteristics and switching times

Design of CMOS logic gate circuits

i) Static Logic

if) Dynamic Logic

iif) Domino Logic

Design of combinational circuits using Verilog and implement in FPGA.

i) Multiplexer and DeMultiplexer
i) Encoder and Decoder

iii) Comparator

Design of sequerdl circuits using Verilog and implement in FPGA

i) Shift Registers
i) Counters

Design and implementation of ALU using FPGA and Verilog HDL

Design of FIR filters CORDIC using FPGA and Verilog HDL

Design and implementation of floating point itlier

Design and implementation of Stepper Motor using FPGA

Design and implementation of traffic controller using FPGA

TOTAL: 30 HOURS

16.092022
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P19GE101 RESEARCH METHODOLOGY AND IPR 2002

COURSE OUTCOMES
At the end of the course, the student will be able to

1. Review the literature of the research problem

2. Choose appropriate data collection and sampling method according to the research
problem.

3. Interpret the results of research and communicate effectively with their peers

4. Explain the Importance of intellectual property rights

5. Evaluate trade mark, develop and register patents

CO/PO, PSO Mapping
(3/2/1 indicates strength of correlation) 3-Strong, 2-Medium, 1-Weak
COs Programme Outcomes (POs) and Programme Specific Outcome (PSOs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | P09 | PO10 | POI2 | PSO1 | PSO2
Col1 3 3 3 3 2 3 3 3
CO2}L . 3 3 3 3 2 3 3 3
CO3¢ 3 3 3 3 2 3 3 3
Co4 | 3 3 3 3 2 3 3 3
coy 3 3 3 3 2 3 3 3 3
UNIT I INTRODUCTION TO RESEARCH METHODS 6

Definition and Objective of Research, Various steps in Scientific Research, Types of Research,
Criteria for Good Research, Defining Research Problem, Research Design , Case Study
Collection of Primary and Secondary Data, Collection Methods: Observation, Interview,
Questionnaires, Schedules,

UNITII SAMPLING DESIGN AND HYPOTHESIS TESTING 6

steps in Sampling Design, Types of Sample Designs, Measurements and Scaling Techniques -
Testing of hypotheses concerning means (one mean and difference betweentwo means -
one tailed and two tailed tests), concerning variance — one tailed Chi-square test.

UNIT III INTERPRETATION AND REPORT WRITING 6

Techniques of Interpretation, Precaution in Interpretation, Layout of Research Report, Types of
Reports, Oral Presentation, Mechanics of Writing Research Report

UNIT IV INTRODUCTION TO INTELLECTUAL PROPERTY 6

Introduction, types of intellectual property, international organizations, agencies and treaties,
importance of intellectual property rights, Innovations and Inventions trade related intellectual

property rights.

\/ \s‘ \\ Mf\
. J. AKILANDESWAKIi
PROFESSOR & HEAD
Department of Information Technology
SONA COLLEGE OF TECHNOLOGY
RALEM-036 008

16:09-2022 M Tech Regulations 2019

16.092022 Regulations2019



UNIT V TRADE MARKS, COPY RIGHTS AND PATENTS 6

Purpose and function of trade marks, acquisition of trade mark rights, trade mark registration
processes, trademark claims —trademark Litigations- International trademark law

Fundamental of copy right law, originality of material, rights of reproduction, rights to perform
the work publicly, copy right ownership issues, copy right registration, notice of copy right,
international copy right law.

Law of patents: Foundation of patent law, patent searching process, ownership rights and transfer
THEORY: 30 Hours TUTORIAL: - PRACTICAL: - TOTAL: 30 Hours / ]

TEXT BOOKS

1. CR. Kothari, Gaurav Garg, Research Methodology Methods and Techniques At
Edition, New Age International Publishers, 2019.

2. Deborah E. Bouchoux, “Intellectual Property: The Law of Trademarks, Copyrights,
Patents, and Trade Secrets”, Delmar Cengage Learning, Pl Edition, 2012.

3. Prabuddha Ganguli, “Intellectual Property Rights: Unleashing the Knowledge Economy”,
Tata Mc Graw Hill Education, 1* Edition, 2008.

REFERENCE BOOKS

1. Panneerselvam, R., Research Methodology, Second Edition, Prentice-Hall of India, New
Delhi, 2013.

2. Ranjith Kumar, Research Methodology — A step by step Guide for Begineers, 4™ edition,
Sage publisher, 2014.

3. D Llewelyn & T Aplin W Cornish, “Intellectual Property: Patents, Copyright, Trade
Marks and Allied Rights”, Sweet and Maxwell, 1% Edition, 2016.

4. Ananth Padmanabhan, “Intellectual Property Rights-Infringement and Remedies”, Lexis
Nexis, 1% Edition, 2012.

5. Ramakrishna B and Anil Kumar H.S, “Fundamentals of Intellectual Property Rights: For
Students, Industrialist and Patent Lawyers”, Notion Press, 1% Edition, 2017.

6. M.Ashok Kumar and Mohd.Igbal Ali :”Intellectual Property Rights” Serials Pub
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P19GE702 Stress Management by Yoga
2000
Course Qutcomes:

At the end of completion of this course, students will be able to

1. Develop physical and mental health thus improving social health

2. Increase immunity power of the body and prevent diseases

3. Accelerate memory power

4. Achieve the set goal with confidence and determination

5. Improve stability of mind, pleasing personality and work with awakened wisdom
UNIT-1 6
Yoga-Introduction - Astanga Yoga- 8 parts-Yam and Niyam etc.- Do's and Don’ts in life-
Benefits of Yoga and Asana- Yoga Exercise- and benefits- Pranayam Yoga- Nadi suthi,
Practice and Spinal Sclearance Practice- Regularization of breathing techniques and its
effects-Practice and kapalapathy practice.

UNIT-1I 6
Neuromuscular breathing exercise and Practice- Magarasa Yoga, 14 points Acupressure
techniques and practice- Body relaxation practice and its benefits- Raja Yoga- 1.Agna —
explanation and practice- Activation of Pituitary- Raja Yoga- 2. Santhi Yoga-Practice-
Balancing of physical and mental power.

UNIT - Il 6
Raja Yoga- 3. Sagasrathara yoga —practice- Activation of dormant brain cells-Kayakalpa-
theory- Kayakalpa —practice-Yogic exercise to improve physical and mental health and
practice-Asanas —explanation-Practice-benefits

UNIT -1V 6
Sun namaskar- 12 poses-explanation and practice-Yoga —Asana-Padmasana,
vajrasana,chakrasana, viruchasana etc-Stress management with Yoga-Role of women and

Yoga

Equality, nonviolence, Humanity, Self- control- Food and yoga Aware of self-destructive
habits

Avoid fault thinking (thought analysis-Practice)-Yoga Free from ANGER (Neutralization of
anger)& practice

UNIT-V 6

Moralisation of Desire & practice- Punctuality-Love-Kindness-Compassion Eradication of
worries-Practice -Personality development, positive thinking-Good characters to lead a moral
life

How to clear the polluted mind- Benefits of blessing- Five- fold culture —explanation- Karma
Yoga Practice In Geetha- Sense of duty-Devotion, self- reliance, confidence, concentration,
truthfulness, cleanliness.

Reference Books
1. “Yogic Asanas for Group Tarining-Part-I” Janardan Swami Yogabhyasi Mandal, Nagpur
2. “Rajayoga or conquering the Internal Nature” by Swami Vivekananda, AdvaitaAshrama
(Pu?lica jon Department), Kolkata
',,/j Total: 30 hours

Dr. }Renuga

BoS — Chairperson,
Science & Humanities
HOD / H&L
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Sona Cdlege of Technology, Salem
(An Autonomous Institution)
Courses of Study forME Il Semester undeiRegulations 2019

Electronics and Communication Engineering
Branch: M.E. VLSI Design

S. No | Course Code Course Title Lecture | Tutorial Practical | Credit Total
Contact Hours

Theory

1 P19VLD201 | Low Power VLSI Design 3 0 0 3 45

2 P19VLD202 | VLSI for Signal Processing 3 0 0 3 45

3 P19VLD203 | Design for Testability 3 0 0 3 45

4 P19VLD504 | Professional Elective tComputer Aided Design of VLSI Circuitg 3 0 0 3 45

5 P19VLD505 Professi_onal Elective tComputer Architecture and Parallel 3 0 0 3 45

Processing

6 P19VLD507 | Professional Elective timage Analysis and Computer Vision 3 0 0 3 45

7 P19GE701 | Audit Course *English for Research Paper Writing 2 0 0 0 30
Practical

8 | P19VLD204 | VLSI Design and Testing Laboratory 0 0 2 |1 30

Total Credits | 19

Approved by

Chairperson, Electronics and Communication Engineering BOS
Dr.R.S.Sabeenian

Copy to:
HOD/ECE, SecondSemester MB/LSI Students and Staff, COE

Member Secretary, Academic Council

Dr.R.Shivakumar

Chairperson, Academic Council & Principal
Dr.S.R.R.Senthil Kumar

22.02.2023
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P19VLD201 LOW POWER VLSI DESIGN 3 00 3

Course Outcomes

At the end of each unit, the studemtill be able to

1)
2)
3)
4)

5)

Evaluate about the sources of power consumption in CMOS and hierarchy of limits
Calculate the power estimation in CMOS at logic level and circuit.level

Analyze the synthesis and software design for low power

Analyze theSOI CMOS Devices

Design SOI CMOS digital and analog circuits

CO /PO, PSO Mapping
(3/2/1 indicates strength of correlation5&ong, 2Medium, FWeak

COs

Programme Outcomes (POs) and Programme Specific Outcome (PSOSs)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | P09 | PO10 | PO11 | PO12

PSO1

PSO2

Co1

3 1

3

CO2

1 2

COo3

CO4

CO5

w| W W w w
w| W w| w w
N W N
N W W NN

N

[

N

=

W W W w

Unit I POWER DISSIPATION IN CMOS

Introduction + Sources of Power Dissipatiost Designing for Low power+ Physics of
Power Dissipation in MOSFET Devices Power Dissipation in CMOSt Hierarchy of
Limits of Power tFundamentaMaterial Device-Circuit and System limits

Unit I POWER ESTIMATION

Modeling of SignalstSignal Pobability Calculationt+Probabilistic Techniques for Sign:
Activity Estimation xStatistical TechniquesEstimation of Glitching PowetSensitivity
Analysis + Power Estimation Using Input Vector CompactianPower Dissipation ir
Domino CMOS +Circuit Rdiability +Power Estimation at the Circuit LevedHigh Level
Power Estimation  InformationTheoryBased Approachest Estimation of Maximum
power.

Unit Il SYNTHESIS AND SOFTWARE DESIGN FOR LOW POWER

Behavioral Level Transform&Logic Level Optmization for Low power+Circuit Level
+Sources of Software Power DissipatiaSoftware Power EstimatioaSoftware Powet
Optimizations tAutomated LowPower Code GenerationCo-design for Low Power

22.02.2023

Requlations-2019




Unit IV SOI CMOS DEVICE 9

Introduction xBasicSOI Technology+Back Gate Bias EffectaShort Channel Effects
Narrow Channel EffectstMobility +Floating Body Effects+Subthreshold Behaviott
Impact lonization = Breakdown + Transientinduced Leakagezx SelfHeating + Hot
Carriers tAccumulationMode Devices.

Unit V SOI CMOS DIGITAL AND ANALOG CIRCUITS 9

Static and Dynamic Logic Circuits DRAM +SRAM *CAM zGate Array =+ CPU =%
Multiplier and DSP =Frequency Divider+SOIl Op Amps tFilters +ADC and DAC *
Sigma xDelta ADC =RF Circuits Signa + Low Noise Amplifier xMixer +Voltage
Controlled Oscillator.

TOTAL : 45 HOURS

References

1) 5R\ . DQG 3UDAMNIXG3IRAZHU 026 9/6, FLWIiEX20MM. GHVLJQ ~

2) James B. Kuo, ShinchiaLit/RZ YROWDJH 62, &026 9&4,U'HXYhN M/ilkeyCaqul
sons, inc 2008.

3) 'LPLWULRV6RXGULY &KLUVWHNQ3IQILQHW 0&K &KW DN X1RAKWV )
Kluwer,2010.

4) . XR - % DQG /RX YROWDJH &026 9Wiey QUUFXLWV~

5) 5R\ . DQG 3UDYWWBRZHKU &026 9/6, FLUWMKYLIWIGHVLIQ

22.02.2023 Requlations-2019



P19VLD202 VLSI FOR SIGNAL PROCESSING 3 00 3

Course Outcomes

At the end of each unit, the students will be able to

1) Develop different algorithm for DSP systems and discuss about thenpipedind parallel
processing
2) Analyze the different techniques of retiming, folding and unfolding.
3) Design IIR filters for fast convolution, pipelining and parallel processing
4) Design the different types of multipliers and CSD Representation.8f $ystems
5) Apply synchronous and asynchronous pipelining in DSP Processors
CO /PO, PSO Mapping
(3/2/1 indicates strength of correlations®ong, 2Medium, XWeak
co Programme Outcomes (POs) and Programme Specific Outcome (PSOs)
S
POl1 | PO2 | PO3 | P4 | PO5 | PO6 | PO7 | PO8 | P09 | PO10 | PO11 | PO12 | PSO1| PSO2
Co1 3 3 3 3 3 3 3 3
CO2 3 3 3 3 3 3 3 3
Cco3 3 3 3 3 3 3 3 3
CO4 3 3 3 3 3 3 3 3
CO5 3 3 3 3 3 3 3 3
Unit I INTRODUCTION TO DSP SYSTEMS 9
Introduction to DSP Systemdypical DSP Algorithms xIteration Bound +Data Flow
Graph RepresentationgLoop Bound and lIteration Bound Algorithms for Computing
Iteration Bound +Pipelining and Parallel Processingipelining of FIR Digital Filters+
Parallel ProcessingPipelining and Parallel Processing for Low Power.
Unit I RETIMING, FOLDING AND UNFOLDING 9
Retiming +Definitions and PropertiexRetiming TechniquestUnfolding +an Algorithm
for Unfolding +Properties of Unfolding#Applications + Sampling Period Redtion *
Parallel ProcessingFolding £Folding TransformationtRegister Minimizing Techniques
Register Minimization in Folded Architectures
Unit I FAST CONVOLUTION 9

Fast ConvolutionCookToom Algorithm #modified CookToom algorithmtPipelinel
and parallel recursive filteraLook-Ahead pipelining in firsbrder IIR filters, Look
Ahead pipelining with powere?2 decomposition, Clustered lo@kead pipelining,
Parallel processing of IIR filters, combined pipelining and parallel processing of IR
filters.

22.02.2023 Requlations-2019




Unit IV BIT-LEVEL ARITHMETIC ARCHITECTURES 9

Bit-Level Arithmetic Architecturest Parallel Multipliers tBaughWooley Multipliers £
Interleaved FloortPlan and BiPlane +Based Digital Filterst ' HVLJQ Rl /\RQT
Serial MultipiHUV XV LQJ + R4BiQ$etib] MRIHIE L SD Representatios

&6' OXOWLSOLFDWLRQ XVLQJ +RUQHU HDI&NOOed | R U
Arithmetic

Unit V PROGRAMMING DIGITAL SIGNAL PROCESSORS 9
Synchronous + Wave and Asynchronous Pipehg =+ Synchronous Pipelining an
Clocking Styles + Clock Skew and Clock Distribution in Bitevel Pipelined VLSI

Designs #Vave Pipelining £ Asynchronous Pipeliningt Programming Digital Sigha
ProcessorstGeneral Architecture with Important Features.

TOTAL : 45 HOURS

References

1) .HVKDE . 3\8IIgitat Signal Processing Systems ' HVLJQ DQG LPSOHP
Interscience, 2007.

2) U. Meyer * % D H \hyitat Signal Processing with Field Programmable Gate Arrays6 S U L
Indian Reprint, 2014
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P19VLD203

Course Outcomes

At the end of each unit, the students will be able to

1)
2)
3)
4)

5)

DESIGN FOR TESTABILITY

3 00 3

Analyze the modeling of faults and types of simulation for testing circuits and systems

Design and analyze test generation of combinational circuits and testable designs

Design and analyze test generation of sequential circuits and testable designs.

Design and evaluate the test pattern generation of Built In Self Test.

Synthesize and analyze different fault diagnosis in combinational and sequential circui

CO / PO, PSO Mapping

(3/2/1 indicates strength of correlations®ong, 2Medium, XWeak

COs

Programme Outcomes (POs) and Programme Specific Outcome (PSOs)

PO1

PO2 | PO3 | PO4 | PO5 | POG6

PO7

PO8

P09

PO10

PO11

PO12
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1
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2
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3

CO2
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2

2

2

3

CO3

CO4

CO5

w| W W w w

w| W W w w

w| W W w w

w| W W w w

w| W w w
N

w| W w w

Unit |

Unit I

Introduction to Testing+Faults in Digital Circuits+Modeling of Faults+Logical Fault
Models +Fault Detection and Redundaneyault Equivalence and Fault LocatiofiFault
Dominance xLogic Simulation +Types of Simulation+Compiled Simulation +Event
Driven SimulationtDelay Models+Gate Level EvenDriven Simulation

Test Generation of Combinational Logic CircuiOne Dimensional Path Sensitizatian
Boolean Difference £ D-Algorithm + Path Oriented Decision Making: Detection of
Multiple Faults in Combinational Logic Circuita Testable Combinational Logic Circu
Design A he ReeeMuller Expansion TechniquesThree Level ORAND - OR Design+
Use of Control LogictSyndrome Testae Design.

TESTING AND FAULT MODELLING

TEST GENERATION OF COMBINATIONAL CIRCUITS

22.02.2023
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Unit Il TEST GENERATION OF SEQUENTIAL CIRCUITS 9

Test Generation of Sequential Circuits Testing of Sequential Circuits as lterati
Combinational CircuitstState Table VerificatiortRandom TestingtTransition Count
Testing + Signature Analysis = Design of Testable Sequential CircuitsScan Path
TechniquezlLevel Sensitive Scan DesigtRandom Access Scan Technique

Unit IV BUILT IN SELF *TEST 9

Introduction +Test Pattern Generation for BISHExhaustive TestingtPsaidorandom
Testing £PseudeExhaustive TestingtSpecific BIST ArchitecturestBuilt In Evaluation
and Self TesttRandom Test SocketLSSD on Chip Self Test: Self-Testing Using
MISR and Parallel SRSGConcurrent BIST ArchitectureRandom Test DataCircular
Self Test PathtBuilt In Logic Block Observation.

Unit V FAULT DIAGNOSIS 9

Logic Level DiagnosistFault Dictionary Guided Probe Testing:Diagnosis by UUT
ReductionxFault Diagnosis for Combinational Circuit€Expert Systems for Diagsis +
Effect Cause AnalysigSelf Checking DesigrtApplication of Error Detecting and Errc
Correcting CodestMultiple Bit Errors £Checking Circuits and Self CheckingSelf
Checking CheckersParity Check Functiont Totally Self Checking Checkers.

TOTAL : 45 HOURS

References

1) 3DUDJ . FaulTbdlerant and Fault Testable Hardware Design %6 3XEOLFDWLR

2) $EUDPRYLFL 0 %UHXHU 0 $ DiyiaSystémsiaBPTeQalde Desin- DL F R
Publishing House, 2004

3) BXVKQHOO 0 / DQG $E3semizID@® EfectronicTesting for Digital OHPR U\ DQ
Mixed-6LJQDO 9/6, &LUFXLW"~ .0XZDU $FDGHPLF 3XEOLVKH

4) & UR X F KD&sigin¥or Test for Digital IC's and Embedded Core Syste UHQWLFH +D
International 2002.
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P19VLD504 COMPUTER AIDED DESIGN OF VLSI CIRCUITS

Course Outcomes

At the end of the course, the student will be able to

1)
2)
3)
4)

5)

Analyze the VLSI design methodologies and algorithmic graph theory.

Analyze and illustratéayout design rules, placement and patrtitioning.
Design and analyze floor planning and routing concept.
Examine and verify the various modeling of simulation.

Analyze and illustrateynthesis and scheduling.

3 00 3

CO /PO, PSO Mapping

(3/2/1 indicags strength of correlation}Strong, 2Medium, FWeak

co Programme Outcomes (POs) and Programme Specific Outcome (PSOs)
S
POl | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | P09 | PO10| PO11 | PO12 | PSO1l| PSO2
Cco1 3 3 3 3 2 2 3 1 2 2 3 3 3
CO2 3 3 3 3 3 2 3 1 2 2 3 3 3
CO3 3 3 3 3 3 2 3 1 2 2 3 3 3
co4| 3 3 3 3 3 2 3 1 2 2 3 3 3
CO5 3 3 2 2 3 2 3 1 2 2 3 3 3
Unit I  VLSI DESIGN METHODOLOGIES AND ALGORITHMIC GRAPHY THEORY 9
Introduction to VLSI Design Methodologiest VLSI Design Automation Tools +
Algorithmic Graph Theory and Computational Complexi#yTractable and Intractabl
Problems+General Purpose Methods for Combinatorial Optimization
Unit I PLACEMENT AND PARTITIONING 9
Layout Compaction = Design Rules- Problem Formulation £ Algorithms for
Constraint Graph CompactiofPlacement And Partitioning:Circuit Representatior
Wire length EstimatiorPlacement AlgorithmstPartitioning.
22.02.2023 Requlations-2019




Unit Il FLOORPLANNING AND ROUTING 9

Floor planning Conceptst Shape Functions and Floor Plan Sigir Types of Local
Routing ProblemstArea Routing+Channel RoutingtGlobal Routing +Algorithms for
Global Routing.

Unit IV SIMULATION AND VERIFICATION 9

VLSI Simulation +GateLevel Modeling And Simulation=Switch-Level Modelng
and Simulation+Combinational Logic Synthesis Binary Decision Diagramst
Two Level Logic Synthesis.

Unit V HIGH LEVEL SYNTHESIS 9

Hardware Models for High Level Synthesisinternal Representation of the Input
Algorithm £ Allocation-Assignment and Scheduling £ Scheduling Algorithm +
Assignment problentHigh Level Transformations.

TOTAL : 45 HOURS

References

1) *HUH] 6$#OJRULWKPV IRU 9/6, 'HMnNWle$ X BORSZDOA.LRQ”

2) 6KHUZD Q LAldorthms3for VLSI Pysical Design Automation. O XZDU $FDGHPL
2013

3) '"UHFKVOKYRGXWLRQDU\ $0JRU L WUWENAchREthiOP@bliskess, Boston,
2010.

4) +LOO ' B6KXJDUG ' )LVKEXW@orithn3 @@ Tdehalgligd tbr VLSE Layc
6\ Q W K HIWiey Academic Publishers, Boston, 2011.
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P19VLDS505

Course Outcomes

COMPUTER ARCHITECTURE AND PARALLEL
PROCESSING

At the end of the course, the student will be able to

1) Analyze the advanced concepts of parallelcpssing

3 00 3

2) Apply the memory hierarchy for multiprocessor system
3) Analyze the design structures of pipelined and multiprocessor systems
4) Analyze the system architecture with parallel, vector and scalable architecture for b
high-performance emputers
5) Apply the concept in parallel processing concept in various architecture
CO /PO, PSO Mapping
(3/2/1 indicates strength of correlation5&ong, 2Medium, FWeak
co Programme Outcomes (POs) and Programme Specific Outcome (PSOs)
S
POl1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | P09 | PO10 | PO11 | PO12 | PSO1| PSO2
co1 2 3 2 3 2 2 3 2 1 2 2 3 3 3
CO2 3 2 3 1 3 3 3 2 2 2 2 3 3 3
Cco3 2 3 3 3 1 2 3 2 1 2 2 1 3 3
CO4 2 2 3 3 3 2 3 2 2 2 3 3 3 3
CO5 2 2 3 3 3 2 3 2 1 2 3 3 3 3
Unit I  PRINCIPLES OF PARALLEL PROC ESSING 6
Multiprocessors and MulticomputeesMultivector and SIMD ComputersPRAM and
VLSI Models £ Conditions of Parallelism+ Program Partitioning and Scheduling
Program Flow Mechanismst Parallel Processing Applicationst Speed Up
Performancé.aw.
Unit I PROCESSOR AND MEMORY ORGANIZATION 6
Advanced Processor Technology Superscalar and Vector Processatsviemory
Hierarchy TechnologytVirtual Memory Technology+Cache Memory Organizatiott
Shared Memory Organization.
22.02.2023 Requlations-2019




Unit Il

Unit IV

Unit V

PIPELINE AND PARALLEL ARCHITECTURE 6

Linear Pipeline ProcessorsNon Linear Pipeline Processossinstruction Pipeline
Design dfArithmetic Design = Superscalar and Super Pipeline Desigh
Multiprocessor System InterconnectMessage Passing Mechanisms

VECTOR, MULTITHREAD AND DATAFLOW ARCHITECTURE 6

Vector Processing Principle: Multi-Vector Multiprocessorsz Compound Vector
Processing Principles of MultithreadingtzFine Grain MulttComputers+Scalable
and Multithread ArchitecturesDataflow and Hybrid Architectures

SOFTWARE AND PARALLEL PROCESSING 6

Parallel Programming Modelst Parallel Languages and Compilers Parallel
Programming Environments Synchronization and Multiprocessing Matsssage
Passing ProgranDevelopment + Mapping Programs onto Multi Computers
Multiprocessor UNIX Design Goalst MACH/OS Kernel Architecture+ OSF/1
Architecture and Applications.

TOTAL : 45 HOURS

References

1) .DL +ZDAgvanéed Computer Architecture 70 + " edition.

2) DezsdSima, TerenceFountain,PeterKacsuk, "AdvancedComputerar chitecture A
designSpaceApproach ~ PeasonEducation,2003.

3) -RKQ 3 6wkt processor design. Fundamentals of super scalar procéssofD WD OF°
Hill 2013.

4) HarryF.JoGDQ *LWD $GrDnilKraeDtgl<®of parallel Processing 3SHDUVRQ (G XF

5) 5LFKDUG <Advanhced cémputer architectued systems Design Approach 3 +,

6) 4 XLQQ Designing efficient Algorithms for parallel computer 0 F * U Dildnternational,

1994.

7) :LOOLDP 6\Wwanp@d Qrgahizdtion and Architectire OFOLOODQ 3XEOLVKL

2013.
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P19VLDS507

Course Outcomes

At the end of each unit, thestudents will be able to+

IMAGE ANALYSIS AND COMPUTER VISION

3 00 3

1) Implement image enhancement algorithms.
2) Apply image transforms for different image applications
3) Perform different segmentation and restoration
4) Implement different compression techniques
5) Develop algorithms focomputer vision problems
CO /PO, PSO Mapping
(3/2/1 indicates strength of correlations®ong, 2Medium, XWeak
co Programme Outcomes (POs) and Programme Specific Outcome (PSOs)
S
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | P09 | PO10 | PO11 | PO12 | PSO1| PSO2
Cco1 3 3 2 3 3 1 1 1 2 1 3 3
CcO2 3 3 2 3 3 1 1 1 2 1 3 3
CO3 3 3 2 3 3 1 1 1 2 1 3 3
Cco4 3 3 2 3 3 1 1 1 2 1 3 3
CO5 3 3 2 3 3 1 1 1 2 1 3 3
Unit I IMAGE ENHANCEMENT 9
Digital Image fundamentalsimage sampling Quantization Spatialdomain filtering
- Image negative Contrast stretching, Gray level slicingHistogram equalization
Smoothing filters, Sharpening filters, Maximum filter, Minimum filter, Median filter.
Unit I IMAGE TRANSFORMS 9
2D transforms- DFT - DCT - Walsh - Hadamard- Slant- Haar- KLT - SVD -
Wavelet transform.
Unit Il IMAGE RESTORATION AND SEGMENTATION 9
Image restorationdegradation modelUnconstrained and Constrained restoration
Inverse filtering- Wiener filtering- Image segmentain - Thresholding Edge detection
- Region based segmentation.
22.02.2023 Requlations-2019




Unit IV IMAGE COMPRESSION

Need for data compressietduffman- Arithmetic coding- LZW technique- Vector
Quantization JPEG tMPEG

Unit V COMPUTER VISION

Texture clasi§ication - Feature extension Markov Random Field MatrixxGray Level
Co doccurrence Matrix = Gray Level Weight Matrix , Multi Resolution Combine
Statistical and Spatial Frequency method, character recognitimmng approaches
Medical Image Analys *Diabetic RetinopathytGlaucoma.

12

TOTAL : 45 HOURS

References

1

5DIDHO & *RQ]JDOH[ S5LEKDWOBQ ;RRGVI3IBEBRFHVVLQJ ..Fdrihl
Edition, 2018

2) $QLO . Ffbrid@mebtals of Digital Image Processing 3nitlidé Hall of India, 2004

3) OLODQ 6RQND 9DFODY +O D¥dy€PB@SNd Rnhlydis &hdMachineVision
Brookes/Cole, Vikas Publishing Housé&! adition, 1999

4) -D\DUDPDQ 6 (VDNNLUDMDQ DQG 9HHUDN XP D Hill Bducation; D C
July 2017

5) 6LG $KPHG Inag8 Protessing Theory, Algorithms and Architectre® F *UD .
Hill, 1995

6) S5LFKDUG 6egaimputds Mision3Algorithms and Applications 6SULQJHU 9HUODJ
Limited, 2011

7) 6DEHHQL D@itél IMmagelProcessing 6RQDYHUVLW\ SXEOLFDWLRQ

8) $QQDGXUDL 6 5 6K DbWeaxhémasbMNDigiaPlmage Processing 3aHDUVRQ
Education India, 2007

9) 6ULGKDigitablmége Processing 2[IRUG 8QLYHUVLMWON,2HVYV )LUV\

10) .HQQHWK 5 &DiyitslVien&pe Prqcessing 3HDUVRQ
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P19VLD204 VLS| DESIGN AND TESTING LABORATORY 0O 021

Course Outcomes

At the end of the course, the student will be able to

1) Design andisnulate the performance analysis of source followers, andXDPs, different
types ofcurrent mirrors.

2) Design and simulate test and verification using system Verilog

3) Implementation of the real time application using Embedded Microcontroller

CO/ PO, PSO Mapping
(3/2/1 indicates strength of correlation5&ong, 2Medium, FWeak

Programme Outcomes (POs) and Programme Specific Outcome (PSOs)
Ccos POl1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12 | PSO1| PSO2
co1 2 2 2 3 3 2 2 3 1 1 2 3 2 3
co2 2 2 2 3 3 2 2 3 1 1 2 3 2 3
CcO3 2 2 2 3 3 2 2 3 1 1 2 3 2 3

List of Experiments

1) Design and simulate frequency response and noise analysis of any Source followers

2) Design and simulate operational amplifier performance paramedigrsstage Op Arps, Twestage Op
Amps

3) Design and simulate cascode current mirrors and active current mirrors
4) Design and implementation of BFISLICE using FPGA

5) Design and Simulation of Gatevel modeling

6) Design and Simulation of Switdievel modeling

7) Verification of combinational circuits using system Verilog

8) Verification of sequential circuits using system Verilog

9) Implementation of Elevator controller using Embedded Microcontroller

10) Implementation of model train controller using Embedicrocontroller

TOTAL: 30 HOURS
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AUDIT COURSE

P19GE701 English for Research Paper Writing
2000
Course Outcomes:

At the end of the course, the students will be able to
* Demonstrate research writing skills both for research articles and thesis
e Frame suitable title and captions as sub-headings for articles and thesis

e Write each section in a research paper and thesis coherently
* Use language appropriately and proficiently for effective written communication
* Exhibit professional proof-reading skills to make the writing error free

e l:lznning and preparation, word order, breaking up long sentences, organising ideas ‘i;nto
paragraphs and sentences, being concise and avoiding redundancy, ambiguity and vagueness
Unit — IT 6
Interpreting research findings, understanding and avoiding plagiarism, paraphrasing sections
of a paper/ abstract.

Unit- III 6
Key skills to frame a title, to draft an abstract, to give an introduction

Unit— IV 6
Skills required to organise review of literature, methods, results, discussion and conclusions
Unit—V 6

Usage of appropriate phrases and key terms to make the writing effective - proof-reading to ensure
error-free writing.

Text Books:

1. Adrian Wallwork , English for Writing Research Papers, Springer New York Dordrecht
Heidelberg London, 2011

2. Highman N, Handbook of Writing for the Mathematical Sciences, SIAM. Highman’s
book, 1998.

3. Day R, How to Write and Publish a Scientific Paper, Cambridge University Press, 2006.

4. Goldbort R, Writing for Science, Yale University Press, 2006. (available on Google
Books)

REFERENCES
Martin Cutts, Oxford Guide to Plain English, Oxford University Press, Second Edition, 2006

(/1 Total: 30 hours
rﬁ.t ol
Dr. enuga

BoS — Chairperson,
Science & Humanities
HOD / H&L
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Sona College of Technology, Salem
(An Autonomous Institution)
Courses of Study for ME III Semester under Regulations 2019
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Branch: MLE. VLSI Design

DN g
2z

Course Title |

S:No | Course Code Lecture | Tutorial | Practical Credit Total
Hours
Theory
1 P19VLD506,7| Professional Elective- Embedded Systems - 3 0 0 3 45
Professional Elective- Analysis and Design of Digital
2 | PI9VLD511/ R 3 0 0 3 45
Integrated Circuits
3 P19MIT601 | Open Elective | Python Programming 3 0 0 3 45
“Practical
4 P19VLD301/ Project Phase - 1 | 0 0 16 8 240
| T Total Credits| 17 | 375

Approved by

i el
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Copy to:-

HOD/ECE, Third Semester ME VLSI Students and Staff, COE

Dr. R.Shwaknmar

Dr.S.R.R.Senthil Kumar

05.07.2023

Regulations-2019

Chairperson, Academic Council & Principal




P19VLDS06 EMBEDDED SYSTEMS - 3003

Course Outcomes
At the end of the course, the students will be able to,

1) [llustrate the basic architecture of embedded system

2) Analyze the ARM and SHARC processors

3) Analyze and describe about the different networks in the embedded system
4) Compute the real time characteristics of embedded system

5) Design the techniques used to describe the embedded system design

 CO/PO, PSO Mapping

(3/2/1 indicates strength of correlation) 3-Strong, 2-Medium, 1-Weak

e Programme Outcomes (POs) and Programme Specific Outcome (PSOs)
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Unit I  EMBEDDED ARCHITECTURE 09
Embedded Computers — Characteristics of Embedded Computing Applications — Challenges
in Embedded System Design — Embedded System Design Process — Requirements —
Specification and Architectural Design — Designing Hardware and Software Components —
System Integration.
Unit I EMBEDDED PROCESSOR AND COMPUTING PLATFORM 09

ARM Processor — Processor and Memory Organization — Data Operations — Flow of
Control — SHARC Processor Memory Organization — Data Operations — Flow of Control —
Parallelism with instructions — CPU Bus Configuration — ARM Bus — SHARC Bus -
Memory Devices — Input / Output Devices — Design Example: Alarm Clock..
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Unit III  NETWORKS 09

Distributed Embedded Architecture — Hardware and Software Architectures — Networks
for Embedded Systems — Multitasking and multi threading - Specifications and data
format of I’C, CAN Bus — SHARC link ports — Ethernet — Myrinet —Design Example:
Elevator Controller.

Unit IV REAL-TIME CHARACTERISTICS 09

Clock Driven Approach — Weighted Round Robin Approach — Priority Driven Approach
— Dynamic versus Static Systems — Effective Release Times and Deadlines — Optimality
of the Earliest Deadline First (EDF) Algorithm — Off-line Versus On-Line Scheduling

Unit V SYSTEM DESIGN TECHNIQUES 09

Design Methodologies — Requirement Analysis — Specification — System Analysis and
Architecture Design — Quality Assurance — Design Example: Telephone PBX-Ink Jet
Printer — Personal Digital Assistants — Set-Top Boxes.

/" TOTAL : 45 HOURS
/'.

References

1)  Wayne Wolf, “Computers as Components: Principles of Embedded Computing System Design’,
Morgan Kaufman Publishers, 2009

2) Jane. W.S. Liu, “Real-Time systems”, Pearson Education India, 2006
Frank Vahid and Tony Givargis, “Embedded System Design: A Unified Hardware/Sofiware
Introduction”, John Wiley & Sons, 2006.

4)  Krishna C. M. and Shin K. G., “Real-Time Systems™, McGraw-Hill Education, 2017.

)/. /r/ P ——p—
Dr.R.S. SABEENIAN,M.E.MB.A..Ph

Professor and Head of Department,
Electronics and Communication Engg.

SONA COLLEGE OF TECHNOLOGY
SALEM-638 Q05. Tamil Madu [nd!

05.07.2023 Regulations- 2019




P19VLD

511 ANALYSIS AND DESIGN OF DIGITAL INTEGRATED 3003
CIRCUITS

Course Outcomes

At the end of each unit, the students will be able to
1) Explain the digital integrated circuits, devices-bipolar and MOS
2) Analyze the fabrication, layout and simulation and MOS inverter circuits
3) Analyze of the high speed CMOS logic design and dynamic logic design.
4) Discuss about the semiconductor memory design
5) Examine the interconnect design and power grids
W e R W CO/PO, PSO Mapping 3
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i Al MProgramme Outcomes (POs) and Programme Specific Outcome (PSOs) g
COs 2
PO1 [ PO2 [ PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | P09 | POI10 | POIll | POI2 | PSOl | PSO2
col | 3 | 3 RS 1 2 [ 1 1 B -, 2
CO2 3 3 3 3 3 3 I 2 1 1 1 2 2
cos | 3 | 3.1 3% 2] 24 3 [ 2 1 [ [ T O
CO4 3 3 < 2 2 3 | 2 1 | 1 2 2
cos |3 3 3 3 3113 [ 2 [ [ [ 2 z
Unit I  DEEP SUBMICRON DIGITAL IC DESIGN, TRANSISTORS AND DEVICES MOS 09
AND BIPOLAR
Review of Digital Logic Gate Design-Digital IC Design — Computer Aided Design of
Digital Circuits — The MOS Transistor — Bipolar Transistor And Circuits — 1C Fabrication
Technology — Layout Basics — Modeling The MOS Transistor for Circuit Simulation
SPICE MOS Levell Device Model — BSIM3 Model-Additional Effects in MOS Transistors
SOI Technology.
Unit I FABRICATION, LAYOUT AND SIMULATION, MOS INVERTER CIRCUITS 09
Voltage Transfer Characteristics — Noise Margin Definitions — Resistive Load Inverter
Design — NMOS Transistors as Load Dewces — CMOS Inverter-Pseudo — NMOS Inverters
Sizing Inverters — Tnstate lnvertcrs
_ E.MBA.PhD
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Unit I HIGH SPEED CMOS LOGIC DESIGN, TRANSFER GATE AND DYNAMIC 09
LOGIC DESIGN

Switching Time Analysis — Detailed Load Capacitance Calculation — Improving Delay
Calculation With Input Slope - Gate Sizing For Optimal Path Delay — Optimizing Path
With Logical Effort — Basic Concepts of Transfer Gate - CMOS Transmission Gate Logic
~ Dynamic D Latches And D Flip-Flops — Domino Logic — Voltage Bootstrapping..

Unit IV SEMICONDUCTOR MEMORY DESIGN, ADDITIONAL TOPICS IN MEMORY 09
DESIGN

Introduction MOS Decoders — Static RAM Cell Design — SRAM Column 1/O Circuitry
Memory Architecture — Content Addressable Memories — FPGA — Dynamic Read — Write
Memories — Read Only Memories — EPROMs And EEPROMs — Flash Memory
FRAMs.

Unit V INTERCONNECT AND POWER GRID AND CLOCK DESIGN 09

Interconnect RC Delays — Buffer Insertion for Very Long Wires — Interconnect Coupling
Capacitance — Interconnect Inductance — Antenna Effects — Power Distribution Design
Clocking and Timing Issues — Phase- Locked Loops — Delay-Locked L.oops

%()TAL : 45 HOURS

References

1) David A Hodges, Horace G Jackson, Resve A Saleh, “Analysis and design of Digital Integrated
Circuits — in deep submicron technology”, Tata McGraw Hill, Edition 2005.

2) Sung-Mo Kang, Yusuf Leblebici, “CMOS Digital Integrated Circuits-analysis and design”. Tala
McGraw Hill, Third edition, 2003.
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P19MIT601 PYTHON PROGRAMMING 3003
PREAMBLE

Python is an easy to learn, powerful programming language. It has efficient high-level
data structures. It is a simple but effective approach to object-oriented programming. Python’s
clegant syntax and dynamic typing, together with its interpreted nature, make it an ideal language
for scripting and rapid application development in many areas on most platforms. This
programming language has become a preferred development technology in IT industries.

Python can be integrated with many other technologies also. It is rapidly becoming a de-
facto language for data analytics and / or machine learning as many packages are added to
perform more complex tasks. This course aims to teach everyone the basics of programming
using Python.

COURSE OUTCOMES
At the end of the course, the student will be able to

1. Write simple applications

2. Develop programs using loops

3. Create applications using functions

4. Develop application using files

5. Create application using Python and MySQL

CO /PO, PSO Mapping
(3/2/1 indicates strength of correlation) 3-Strong, 2-Medium, 1-Weak
COs Programme Outcomes (POs) and Programme Specific Outcome (PSOs)
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UNIT I INTRODUCTION 9

The way of programming-What is programming- debugging — formal and natural languages -
Python: Features - Installing - Running — The Basics-variables-Operators and Expressions

UNIT 11 CONTROL FLOW 9
Control Flow: introduction- if — else — while statement — do while — for loop —break — continue
UNIT I PYTHON FUNCTIONS 9

Sequences: String - List — Tuple — ‘Dictionary - Functions — Function Parameters, Local and
Global Variables, Default Arguments, Keyword Arguments, Return Statements.

UNIT IV PYTHON MODULES, PACKAGES AND FILES 9

Introduction — Byte files — from import — making own modules — Files and Input/Output: File
Objects and Built in functions — Command line Arguments — Packages.
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