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P23VLD 1 01 ADVANCED DIGITAL SYSTEM DESIGN
IJ ’1- P J C

43 1 0 0

Course Outcomes

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

c01: i Design and analyze the synchronous sequential circuits.

cc)2 : 1 /\; iI);e ;};ici;lii+;iMhm;-MMM:
ci)3 : }- ii89i£n hiLl;iI;e- iBlmiiIamltial circuit£:

it)4: { Design synchronous sequential circuit using programmable devices.

Synthesize digital circuit using Verilog HDL.COS:

Pre- requisite:

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

Program Outcomes (POs)
P03

COs
PO 1 P02 P04 P05

CO 1
( '(..)2

C03
C04

C05

3 3

3 39

3 329

3 322

3 322

Course Assessment methods

Direct

Assignment / Problem-solving / Seminar ( 1 0)
Total CIE: 40 marks
Semester End Examination: 60 marks

Indirect

CIE test 1 (10)
CIR test 11 (10)
CIE test III (10)

Course end survey

bnit Ol: SYNdlli{6&6iJ{{EMi[{i.–diaESIGN 12 IIours

Structure and Operation of Clocked Synchronous Sequential Networks – Analysis of Clocked Synchronous Sequential

Circuits Modeling of Clocked Synchronous Sequential Network Behavior – Serial Binary Adder Using Mcaly and

Moore Networks – Sequence Recognizer – State Table Reduction – State Assignment -– Design of Clocked

Synchronous Sequential Circuits.
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nit 02 SYNCIIRONOVS'{S_EQUEN’rIAI. CIRCUIT DESIGN V§I_NG ASM
12 IIours

Algorithmic State Machine – ASM (-'hans – ASM Blocks – Sequence Recognition Using ASM Charts State

Assignments ASM Transition Tables – ASM Excitation Tables – ASM Realization Using Discrete Gates

Multiplcxcrs – Design of Iterative Circuits.

nit 03: ASYNCHRONOUS SEQUENTIAI. CIRCUIT DESIGN 1 12 IIours

Structure and Operation of Asynchronous Sequential Networks –- Analysis of Asynchronous Sequential Circuit

Races and llazards in Asynchronous Sequential Networks – Primitive Flow Table -- Reduction of Input Restricted

1;1ow -I-abIes - Flow Table Reduction – State Assignment Problem and the Transition -Fable - Design ol

Asynchronous Sequential Circuits.

init 04: SYNC11RONOUS DESIGN USING PROGRAMMABLE DEVICES 12 Ilours

Programming logic device families PLAs – - PROMs - - Designing a synchronous sequential circuit using Pt ' A/PAI

Realization of finite state machine using PLD – CPLD - FPGA –- Xilinx FPGA - Xilinx 4000 Altcra MAX 5000 and

7000 Altera MAX 9000.

init 05: SYSTEM DESIGN USING VERILOG 1 12 IIours

llardware Modelling with Verilog HDL – Logic System, Data Types and Operators For Modelling in Verilog l'IDI. -

Behavioural Descriptions in Verilog HDL – HDL Based Synthesis -- Synthesis of Finite State Machines Structural

modeling Compilation and Simulation of Verilog code ---Test bench - Realization of combinational and sequential

circuits using Verilog - Registers -– counters – Sequential machine – Serial adder Multiplier- Divider Design ol

simple microprocessor.

t t et
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ProFessor an'd Head of Department
Electronics and 9ommunication Enginee®g
SONA COLLg'GE OF TECHN6LO,@
-SalemJ 6_36 C05._Tamilnadu, Inc$a

PG Regulations- 2023
F + a B

.Pl?}gfihuhe: M.E (VP)4.8.2023 yersIbn 1 .0

; _ .’:. / i#

(

If I



P23VI.D 102 CMOS DIGITAL VLSI DESIGN
IJ ’1- P J C

3 0 0 0 3

Course Outcomes

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

Illustrate the VLSI design and fabrication processes of MOSFETs.COI :

C02 :

C03 :

C04:

Describe and evaluate the MOSFE'I' operations and modeling of MOSFE’I-S.

Analyze and evaluate the static and switching characteristics of CMOS inverters.

Design colnbinational and sequential logic circuits using CMOS principles

C05: Analyze tradcoffs of the vario„s circuit choices for each of the buildi„g block.

Pre- requisite :

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

Program Outcomes (POs)
P03

COs
PO 1 P02 P04 PC)5

CO 1

C02
C03
C04
C05

2 3 3

2 2 3 3

2 3 3 3

9 3 3 3

3 32

Course Assessment methods

Direct

CIE test 1 (10) 1 Assignment / Problem-solving / Seminar ( 1 0)
CIE test I1 (10) 1 Total CIE: 40 marks
CII': test 111 ( 10) F Semester End Examination: 60 marks

Unit 01 : IN'FRODUC’I-ION AND FABRICATION OF MOSFE'l-S

Indirect

Course end survey

9 IIours

Overview .of VI.Sl Design Methodologies – VI.SI Design Flow – Design l-lierarchy -– Concepts of Regularity,

Modularity and I.ocality - VLSI Design Styles – Design Quality – Packaging Technology – Fabrication Process I;low

Basic Steps -– The CMOS n-Well Process – Layout Design Rules – Full-Custom Mask Layout Design.

p<ayN/M
Dr.R.S.SABEENIAN, M.E.,MBA.,Ph.D.,FIETE,

Professor and Head of Department
Electronics and Communication Engineefinq
SONA COLLEGE OF TECHNOLOGYI
Salem .636 005. Tamilnadul India,.
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Jnit 02: MOS ’l-RANSIS'FORS AND IT’S MODELING USING SPICE 1 9 llours

I-he MOS .Structure – The MOS System under External Bias –- Structure and Operation of MOS Transistor --Current-

Voltage Characteristics –Scaling and Small -Geometry Effects Capacitances – Basic Concepts of Modeling of MOS

I-he I.liVl-:1. 1 Model Equations The LEVEI. 2 Model Equations - The I.EVEL 3 Model liquations State-of-the-

Art MOSl;E-r Models – Capacitance Models – Comparison of the SPICE MOSFE'F Models.

nit 03: IVIOS INVER'l'ERS AND CIIARAC'FERIS’FICS I
9 Ilours

Static Characteristics of Resistive Load Inverter – Inverters with n-Type MIOSI'-ET Load – CMOS Invertel

Introduction of Switching Characteristics -– Delay Time – Determination of delay Times - Inverter Design with Delay

Constraints llstimation of Interconnect Parasitic – Calculation of Interconnect Delay – Switching power Dissipation

of CMOS invcrters

Jnit 04: COMBINATIONAI. AND SEQUENTIAL CMOS LOGIC CIRCUITS 9 Ilours

MOS I.ogic Circuits with Depletion nVIOS Loads – CMOS Logic Circuits – Complex Logic Circuits 'Fl-ansnlission

Gates - Behavior ofBistable Elements – CMOS SR Latch Circuit –-- Clocked Latch and Flip I:lop Circuits D-l'atclr

and Edge-Triggered Flip-Flop.

init 05: ARITIIME’FIC BUll,DING BLOCKS AND MEMORY ARCIIITECTURES 9 IIours

Data path circuits, Architectures for Adders, Accumulators, Multipliers. Barrel ShiRcrs. Speed and Area ’l-l'adeo£'fs.

Memory Architectures, and Memory control circuits.

Fheory: 45 Ilrs I Tutorial: 0 1 Practical: 0 Project: 0 Total II ours: 45 ll rs

EFERENCES

Anantha P. Chandrakasan, Borivoje Nikolic, and Jan M. Rabaey . "Digital Integrated Circuits: A Design

Perspective-, Pearson Education, 2003.

Sung-Mo Kang and YusuF l'eblcbici, "CIVIOS Digital Integrated Circuits - Analysis and Design-.

McGraw Hill Education (India) Pvt. Ltd.. 3rd Edition. 2019

13haskar J., -A Verilog l-IDL Primer”, B. S. Publications, 2nd Edition, 2018.

Neil II.E. Weste and Kamran Eshraghian, 'Principles of CMOS VLSI Design - A System

Perspective’', Pearson Education ASIA, 2nd Edition, 2010

R. Jacob Baker, ''CMOS circuit design, I.ayout, and Silnulation". John Wiley and Sons. 2012

4.8.2023 LM.e.,Dr.R.S. SAB ba
and Head of Depanmon1Profo$sOr
and Communicdtion EnggElectronIcs

TECHNOLOG"’SON A COLLEGE OF
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P23VIiD 104 VLSI SIGNAL PROCESSING
C

3

Course Outcomes

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

Tnil=;68ut the introduction of DSP systems, pipelining and parallel processin£=

KhaT;a L ding and unfolding

Explain the different algorithms used for fast convolution, pipelining, parallel and processing oflIR filters

COI:

CC)2:

C03 :

C04 : Design the different types ofmultipliers and CSD Representation ofVLSI systems.

COS : Discuss about the synchronous and asynchronous pipelining and need for low power VLSI

Pre-requisite:

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

Programme Outcomes (POs)

P03

j

Course Assessment methods

3

3

3

'qI

3

1 -Weak

COs

POI

3

1

1

3

I

P02 P04

3

3

3

3

aJ

POS

3

aJ

3

3

aJ

CO 1

C02

C03

C04

C05

Direct

Assignment / Problem-solving / Seminar ( 10)
Total CIE: 40 marks
Semester End Examination: 60 marks

Indirect

CIE test 1 (1 0)
CIE test 11 (10)
CIlt test 111 (10)

Course end survey

bnit 01: INTRODUCTION TO DSP SYSTEMS 9 llours

Introduction to DSP Systems - Typical DSP Algorithms – Iteration Bound – Data Flow Graph Representations – Loop

Bound and Iteration Bound – Algorithms for Computing Iteration BQund – Pipelining and Parallel Processing

Pipelining of FIR Digital Filters – Parallel Processing – Pipelining and Parallel Processing for Low Power

4.8.2023 Version 1.0 PrWne: M.E (VD)
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Jnit 02: RETIMING, FOLDING AND UNFOLDING 9 Hours

Retilning – Definitions and Properties – Retiming Techniques – Unfolding –Propenies of Unfolding -–Applications

Sanrpling Period Reduction – Parallel Processing '–-Folding - Folding Transformation Register Minimizing

l-cchniques – Register Minimization in Folded Architectures.

Jnit Q3: FAST CONVOI.UTION 9 Ilours

l"ast Convolution ’ Cook-Toom Algorithm – Iterated Convolution – Cyclic Convolution -- Pipelined and Parallel

Recursive and Adaptive Filters -– Pipeline Interleaving in Digital Filters - Pipelining in First Order IIR Filters

Parallel Processing for IIR Filters – Combined Pipelining and Parallel Processing for tIR Filters Pipelincd Adaptive

Digital Filters – Relaxed Look-Ahead - - Pipelined LMS Adaptive Filter.

nit Of:W][EVEL4l_{_ITHMETIC ARCIIITECTURES _ ______ I_ 9 Hours

13it-l'cvel Arithmetic Architectures – Parallel MuItipliers – Baugh-Wooley Multipliers – Intcrleaved Floor - Plan and

Bit-Plane – Based Digital Filters – Design of Lyon’s Bit-Serial Multipliers using l-lorner’s Rule -- Bit Serial I;IR Filter

CSD Representation –’ CSD Multiplication using Horner’s Rule for Precision Improvement - Distributed Arithmetic

Jnit OS: SYNCIIRONOUS, WAVE AND ASYNCIIRONOUS PIPEI.I RIM– ’ -- 1 9 IIours

SYnchronous -- Wave and Asynchronous Pipelining – Synchronous Pipelining and Clocking Styles – Clock Skew and

Clock Distribution in Bit-Level Pipelined VL,SI Designs –Wave Pipelining -- Asynchronous Pipelining –- Programming

Digital Signal Processors General Architecture with Impollant Features.

FheorY: 45 IIrs F Tutorial: 0 [ o ec

REFERENCES
1. 1 Keshab K. Parhi, ''VLSI Digital Signal Processing systems, Design and implementation’', Wiley. Inter Science.

1 999

Mohammed lsamail and Terri Fiez, ''Analog VLSI Signal and Information Processing-, Mc (;raw-I-liII, 1 994.

S. Y.kung, H.J. White housEI &
R.G. I.yons, Understanding Digital Signal–Giannidi
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P23VLD IOS VIJSI DESIGN LABORATORY
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Course Outcomes

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

COI:
C02 :

C03:

Design and analysis of the digital systems using Verilog HDL

Implement the digital system design in the FPGA Board and analyse the same for performance

iii;fjll–IIi; iN@Logic circuits and analyse the characteristics of the same

Pre-requisite:
CO/PO Mapping

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

CO 1
C02
C03

Program Outcomes (POs)
P02 P 03PO 1 P04 PC)5

3

3

3

2 3 3

2

2
3

3

3

3

Course Assessment methods

Direct Indirect

C-11 i test I (20)
(5)
(20)
(5)

RTPS (1 0)
I-otal CIE: 60 marksQuiz 1

CIE test II

Quiz 2

Semester End Examination: 40 marks Course end survc)

1,ist of Experiments
1. Design of NMOS and CMOS Inverters - DC and transient characteristics and switching times

l Desjgn of C-MOS jogic gate circuits
i) Static Logic
ii) Dynamic Logic
iii) Domino Logic

Design of combinational circuits using Verilog and implement in FPGA.
i) Multiplexer and De-Multiplexel
ii) Encoder and Decodel
iii) COInparatol

t . Design of sequential circuits using Verilog and implement in PPG A
i) Shift Registers
ii) Counters

5 Design and implementation of ALU using l-'PGA and Verilog HDL

4.8.2023 yerslb/7 1 .0 Programme: M.E W) PG Regulations- 2023
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Design of FIR filters CORDIC using FPGA and Verilog HDL

7. Design and implementation of floating-point multiplier

8. Design and implementation of Stepper IVlotor using FPGA

9. Design and implementation of traffic controller using FPGA

I'heory: 0 Tutorial: 0 Practical: 30 Hrs Project: 0 lotal IIours: 30 IIrs

Vf

aP(
Dr.R.S
Professor and
Electronics and
SONA COLLEGE
Salem u 636 005.

mmuni(fation EngineeR

OF TECHNOLOGYI
amilnadu, India
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P23GEIOI RESEARCH METHODOLOGY AND mR
(Common to all M.E /M.Tech Programmes)

30003

COURSE OUTCOMES:

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

1. Review the lit mature of the research problem
2. Choose appropriate data collection and snnpling method according to the research problem.
3 . Interpret the results of res@reb and communicate e#wavely with thUr peas
4. Explain the Importance of intellectual property rights
5. Evaluate trade mark, develop and register patents.

CO/PO, PSO Mapping
(3/2/1 indicata the strength of correlation) 3-Strong, 2-Mahum, 1-Weak

Outmlmes (POs) and PiPICOs Outcomes IOs
POI P02 ToT P04

Course Assasment methods

CIE test 1 (10) (Theory)
C£E mt n (tO) (Theo,y)
CIE tat III (10) (Theory)

Assignment / Problem 4olving /Seminar
(10)
Total CIE: 40 Marks Course aId suIvey

Semester End Exarnination : ai Marks

UNIF I UVTRODUCTION TO RESEARCH METHODS 9

De8nition and Objecthe of Research, Various stws in SciaHi£c Research, Types of Research,
Cdtaia for Good Research, De£ning Research Problem, Research Design , Case Study Collection of
Primary and Secondary Data, Collection Methods: Observation, Interview, Questionnaires, Schedules,

UNrr II SAMPLUVG DESIGN AND HYPOTHESIS TESTUVG 9

steps in Sampling Design, Types of Sample Designs, Measurements and Scaling Techniques -Testing
of hypotheses concerning means (one mean and difference between two means one tailed and two

tailed tests), concuning variance – one tailed Chi.square test.

UNrr ll HVTERPRETATION AND REPORT WRITDVG 9
Techniques of Interpretation, Precaution in Interpretation, Layout of Research Report, Types of
Reports, Oral Presentation, Mechanics of Writing Research Report

UNrr IV UYrRODUCTioN TO PWELLECTUAL PROPERTY 9

Introduction, t]Tes of intellectual property, intanational organizations, agencies and treaties,
importance of intellectual property rights, Innovations and Inventions trade related intellectual
property rights.

4.82023 &q' \A B ; 8 S 4 P JIIIIIL 11C) 11V1iL JIIIIL I N!!I BEer ? he D + f

qIt :; :SS: :re : : : fF LeEa£ I I
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UNIF V TRADE MARKS, COPY RiGHrs AND PATENTS 9
Purpose and function of trade marks, acquisition of trade mark rights, trade mark regisaation
processes, trademark claims –trademark Litigations- International trademark law Fundamental of
copy right law, originality of material, rights ofrepaxiuction, rights to perform the work publicly, copy
right ownership issues, copy right registration, notice of copy right, international copy right law. Law
of patents: Fotmdation of patent law, patent searching process, ownuship rights and transfer

Lecture: 45, Tutorial: 0, Total: 45 Hours

TEXT BOOKS

1

2.

3.

C.R Kothari, Gaurav Garg, Research Methodology Methods and Techniques An Edition, New
Age International Publishers, 2019.

Detx)rah E. Bouchoux, “Intellectual Property: The Law of Trademarks, Copyrights, Patents, and
Trade Secrets”, Detmar Cengage Learning, 4" Edition, 2012.

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

REFERENCE BOOKS

1.

2.

3

4.

5.

6.

Pannwrselvam, R., Research Methodology, Second Edition, PrenticeHall of India, New Delhi,
2013

Ranjith Kumar, Research Methodology – A step by step Guide for Begineers, 4" edition, Sage
publisher, 2014.

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

Ananth Padmanat)han, “Intellectual Property Rights-lneingement and Remedies”, Lexis Nexis,
I“ Edition, 2012.

Ramakrishna B and And Kumar H.S, “Fundamentals oflntellectual Property Rights: For
Students, Industrialist and Patent Lawyers”, Notion Press, I“ Edition, 2017.

M. Ashok Kumar and Mohd. Iqbal Ali :”Intellectual Property Rights” Serials Pub

&. Y
Dr+S+PADM AI M.E., Ph.D..
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P23GE702 Stress Management by Yoga
P C

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

e roving social health
c t diseases
C

c liation
o m work with awakened wisdom

Course Assessment methods

Direct Indirect

CIE test 1 (30)
CIE test I1 (30)
CIE test m (40)

Total CIE: 1(X) marks
Semester End Examination: NIL Course end survey

[

nit 03:

nit 04:

hit 01: 1 6 Hours

Asana- Yoga Exucise- and benefits- Pranayam Yoga- Nadi suthi, Practice and Spinal Sclearance Practice
Regularization of breathing technjques and its effects-Practice and kaoalaDathv Dractice

n

Body relaxation practice and its benefits- Raja Yoga- I.Agna –explanation and practic& Activation of Pituitary- Raja
Yoga- 2. Santhi Yoga-Practice-Balancing of physjcal and mental Power

6 Hours

6 Hours

–practice-Yogic exercise to improve physical and mental health and practice-Asanas –explanation-Practice-
bene6ts

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 (Neutrahzation of anger)& practice
hit m 6

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, con6dence, concentration, truthfillness, cleanliness.

Theory: 30 Hn } Tutodal: - [ Pa c
REFERENCES

o ami Yogabhyasi Mandal, Nagpur

a ami Vivekananda, AdvaitaAshrama
(Publication Department), Kolkata

HOD
/ Dr. M.RENUGA,

F Professor & Head.

iona College of Technoloq',b
Department of Humanities & Langua pps.

_fI,N
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P23GE701 English for Research Paper Writing
LET
20

P

0

C

00
Course Outcomes
At the end of the course, the student will be able to
s arch articles and thesis

@ Frame suitable title and captions as sub-headings for articles and thesis
r herendy
C04: m written communication

w king error ReeC05:
Course Assessment methods

Direct Indirect

CIE test 1 (30)
CIE test I1 (30)
CIE test III (40

Total CIE: ICD marks
Semester End Examination: NIL Course end survey

hit 0L 6 Hours
Planning and preparation, word order, breaking up long saltalces, organising ideas into
paragraphs and sentences, being concise and avoiding redundancy, ambiguity and vagueness

I
Interpreting research findingb understanding md avoiding plagiarism, pnaphrasing sections of a pape

hit 03:

Key skills to frame a title, to draft an abstract, to give an introduction

6 Hours

Flat 04:

Skills required to organise review of literature, methods, results, discussion mId conclusions

6 Hours

hit 05: 1 6 Hours
r ng effective - proof-reading to ensure error-free writing

Theory: 30 Hn Tutodal: - i Practical: - Project:- Total HouIs: 30 Hrs

TEXr BOOKS
r )ers, Springer New York Dordrecht Heidelberg

London, 2011
a maacal Sciences, SIAM. Highman’s book, 1998

r Cambridge University Press, 2006.

ms, 2006. (available on Google Books)
REFERENCES

t livergty Press, Second Edition, 2006

, Dr. M.RENUGA.
Professor & Head.

DepaRment of Humanities & Languaao,,
Sena COllege of Techno Ipaq,if

SAL.EM . e'
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