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Sona Callege of Technology, Salem
(An Autonomous Institution)
Courses of Study for MLEM.Tech. Semester Il under Regulations 2023 (CBCS)

Branch: VLSI Design

ik Total | Course
S.No Code Course Title L|T|P|J|C |Category | Contact | Type*
Hours
Theory courses
1. | P23VLD201 | Low Power VLSI Design 210|012 3 PC 6l TP
2, | P23VLD202 | Embedded C++ 3|00 ]|D]|3 PC 45 T
3. | P23VLD203 | Design for Testability 210106122 PC ) ™
4. | P2AVLD504 | Elective: CAD of VLSI 45 T
Cirouits 31010 0|:3 PC
5. | P23VLD505 | Elective: Computer 45 T
Architecture and Paralle] 3|00 |03 PC
processing
6. | P2AVLD506 | Elective: Image Analysis 45 T
and Computer Vision cal Mo Bl PG
A Audit Course — English T
P23IGET01 for B h Paper Writing 210100 D AC 30
Practical courses
8. | P23VLD204 | VLSI Design and Testing olol2lol e 10 L
Laboratory
9. | P23VLD205 | Mini Project ojojo 2|1 PC 30 p
Total Credits | 20

*T- Theory, TT- Theory with Tutorial, TL- Theory with Laboratory, TP -Theory with
Project, TLP- Theory with Laboratory and Project, L-Laboratory, LT- Laboratory with
Theory, LP- Labaratory with Project,P-Project
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Sona College of Technology, Salem
{An Autonomous Institution)
Courses of Study for M.E/M.Tech. Semester 111 under Regulations 2023 (CBCS)
Branch: VLSI Design

Total | Course
S5.No | Course Code Course Title L|T|P|J|C | Category | Contact | Type*

Hours

Theory courses
L. | P23VLDS03 | Elective: ASIC Design 3 o 3 PE 45
2. | PZAVLD50T | Elective: Nano Electronics 1/0(0|0) 3 PE 45 T
* | pasvipsie m‘;ﬁmﬁw slojojofs]| T 45 T
Circuits
4. | P23VLD301 | Project Work.] uiu Dl16] 8 PC 240 P
Total Credits | 17

“T- Theory, TT- Theory with Tworial, TL- Theory with Laboratory, TP- Theory with Praject, TLP- Theory with
Laboratory and Project, L-Laboratory, LT- Laboratory with Theory, LP- Laboratory with Project P-Project
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Sona College of Technology, Salem
{An Antonomons Institution)

Courses of Study for MLE/M. Tech. Semester IV under Regulations 2023 (CBCS)

Branch: VLSI Design
Baiiess Total Course
S.No ods Course Title L{T|F|J| C | Category | Contact | Tyvpe*
Huotirs
Practical courses
1. | PZIVLDH0I | Project Work-11 0o |0 28] 14 PC az0 P
Total Credits | 14

*T- Theory, TT- Theory with Tutorial, TL- Theory with Labomtory, TP- Theory with Project, TLP- Theory with
Laboratory and Project, L-Laboratory, LT- Laboratory with Theory, LP- Laboratory with Project
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Sona College of Technology Depariment of Mathematics

ELECTRONICS AND COMMUNICATION ENGINEERING

M. E./ VLSI DESIGN

SEMESTER -1 L |T|F|:3 L
GRAPH THEDRY AND COMBINATORICS

PIAMATIDE A |&|D]| D 3

Course Ouloomes

At the end af the course, the siundent will be able 1o

apply the counting principles to the real world problems.

solve the homogeneous and nonhomogenedous recurrence relations by the method of substitution and
generating functions.

find the shoricst path and minimal spanning tree of 3 weighted graph through algorithms.

find the matching and connectivity of a graph.

2128| 82

apply the concepis of planarity and coloring of 2 graph in a network problem.

Pre-requisites:

» Basics of elementary algebra = Basics of geometry
&  Basics of caloulus *  Basics of discrete mathematics

COMPO, PSO Mapping
(321 indicates the strength of correlation) 3-Swrong, 2-Medium, 1-Weak

O Progsinog alcomts (ROshund Prapumine Speefie Oulsaties (130
P01 E] PO4 POS
col 3 ; 2 2 2
€02 3 3 2 3 3
Co3 3 3 2 3 3
Co4 3 1 2 3 3
COs 3 3 2 3 X
Course sssessment methods [Theory]
irect Indirect

[ CIE est 1 (10) {Theory)

CIE test 11 (10) (Theary) Total CIE: 40 marks Courss end survey
CIE rest 111 (10) (Theory) Semester End Fxamination: 60 w
Aszignment / Problem- solving / ks

Seminar (10)

Unit 01 | COMBINATORICS | 9MHours

Mathematical induction — basics of counting — permutations and combinations — enumeration of permutations
and combinations with constrained repetitions - enumeration of permutations and combinations without
consirained repetitions — principle of melusion and exclusion.

Wnit02 | RECURRENCE RELATIONS [ 9 tours

Generating functions of sequences = calculating coefficients of generating functions — recurrence relations —
golving recwmencs relations by substitdtion amd generating functions — msthod of charscteristic ooty -
solutions of hemogeneons and nonhomogeneous recurrence relations.

BoS Dwaie: 08, 07. 2023 M. E /M. Tech Regulaidons 2023



Sona College of Technology Department of Mathematics

Unit 13 | GRAPH THEORY | 9 Hours
Fundamental concepis of graph - paths - cycles - trails — vertex degrees and counting — trees and distance —
shortest path algorithm (Dijkstra’s & Warshall's slgerithi) — spanning trees — optimization and trees (Prim’s
& Kruskal's algonthm).

Nnit 4 [MATCHING AND CONNECTIVITY | 9 Hours
Matching and coverings — optimal assignment problem - travelling salesman problem — vertex and edge
connectivity - network flow problems.

Unit 05 |COLORING AND PLANAR GRAPHS I 9 Hours

Vertex coloring - edge coloring — chromatic polynomial — color critical graphs = planar graphs - duality -
Euler's fommla — characterization of planar Erq:h—puﬂuuufplu‘ily.

Theory: 45Hrs | Tutorial: - | Practieal: | Projeen:— | Total Hours: 45 Hrs

TEXT BOOK:

1| D. B. West, “Introduction to Graph Theory”, Pearson Publishers, 2 Edition, 2017,

REFERENCE BOOKS:

1.| M. Deo, “Graph Theory with Applications to Engineering and Computer Science”, Dover Publishers,
1" Edition, 2016.

2 l'LMuILH.ICmd:ldePBlI:n “Discrete mathematics for Computer Scientists and
Minthernatics” HndyPubllﬂlnE Edition, 1985,

3| K. ). Wilson, “Introduction to Graph Theory”, Pearson Publishers, 4™ Edition, 2009,

4| R. Balakrishnan and K. Ranganathan, “A Textbook of Graph Theory”, Springer Publishers, 2™
Edition, 2012,

5.| V. K. Balakrishnan, “Graph Theory”, Me Graw Hill Publishers, 1* Edition, 2004,

pr. 8. JA 6’3 ﬁﬁﬂﬁ.ﬂtm w(-lf\’{,f

Dr. M.RENUGA,

nemmﬁl'ﬂ mrlgmmlllﬂl"“m' - Professor & Head,
r::ﬂl-l-lﬂl ﬁ- Department of Humanities & Languan--
; 99999, Sana Collepe of Technoloqy,
Ph: 0427-40 EALEM - 836 D05
HoD 7 Mathematics BoS - Chmperson / Scicnce and Humanitics

BoS Date: 08. 07, 2023 M. E/M. Tech Regulations 2023



I. T [ J 4
P33V ADWANCED DIGITAL SYSTEM DESIGN ! s
3 1 0 i 4
Course ﬁﬂl:ﬂme: =
A the ened of the course, the student will be able o
I CO: | Design and analvze the s:-'nrhrmﬁu; mqucﬁtinlus':i_n:u'il'ﬁ. N
C02: | Analyvee synchronous sequential circuils using ASM.
c03: | Design and analvee asynchronous sequential circuits,
CO4: | Design synchronous sequential circuit using programmable devices.
COS5: | Synihesize digital elreuit us.in_g ‘u"nr-ilug I_II'JT ) - -
Pre-reg l.ie;ilt": - -
COPO Mapping
. SB21 indicascs the swrenith of corelation) J-Strong, 2-Misdiam, 1-Weak
- COs Program Outeomes {POs)
= PO PO2 PO3 PO4 POS
Col | § - f E 3} i
co2 t 1 2 3 3
Co3 2 1 2 3 3
Cod 2 ! g | 3 3
C0O5 2 _I 1 E ] 3 i
Conrse Anessmentinithady =~
Dirvet ] Tndirect B
Ol vest {10 Assignment /! Problem-solving / Seminar ( 10)
CIE test 1{10) Total CIE: 40 marks Course end survey
CIE west 111 (10) Semester End Examination: 60 marks
Unit 01: SYNCHRONOUS SEQUENTIAL CIRCUIT DESIGN ' | 12 Hewrs |

| 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 Mealy and
Moore Networks -~ Sequence Recognizer — Siamte Table Reduction - State Assignment - Design of Clocked '

| Synchronous Sequential Circuits. ,
482023 Versipn 1) 5 . Progeamee: ME (VD) PG Regulations- 2023
MBA.PH
Or.R.S. SABEENIAN.ME.,
Prafessor and Huad of '-"‘“"'E‘n':"g_

Eraptromts and it alian ’
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341 EM-BI6 005, Tamil Hadu




A IZH
Unit 02: SYNCHRONOUS SEQUENTIAL CIRCUIT DESIGN USING ASM ! o

Algorithmic State Machine — ASM Charts ~ ASM Blocks — Sequence Recognition Using ASM Chants -~ Stale
Assignments — ASM Transition Tables — ASM Excitation Tables - ASM Realization Using Discrete Gates
Multiplexers —  Design of Irerative Circuits,

Unit 03; ASYNCHRONOUS SEQUENTIAL CIRCUIT DESIGN ' 12 Hours
Swuctire and Operation of Asynchronous Sequential Networks — Analysis of Asvachronons Sequential Circuit

| Races and Haeards in Asynchronous: Sequential Metworks - Primitive Flow Table - Reduction of Input Bestricted I

Flow Tahles Flow Table Reduction State Assignment Problem and the Transition’ Tabke - Design of
l.m} nchironois Sequentinl Circuils,
Unit 4: SYNCHRONOUS I}Eélﬁh: EJEEIHI‘.: PROGRAMMARBLE DEVICES | 12 Houwrs

Programming logic device families - PLAs - PROMs - Designing a symchronious sequential cmcuit using PLAPAL
Realization of finite state machine using PLIY - CPLD - FPGA - Xilinx FPGA - Xilinx 4000 - Alicra MAX 3000 and
TODD - Ahera MAX 9000,

x nit 05: SYSTE M DESIGN usun:: VERILOG ' ' I 12 Hours

Hardware Modelling with Verilog HDL - Logic System, Data Types and Operators For Modelling in Verilog HDIL -

RBehavioural Descriptions in Verilog HDL — HELL Based Synthesis — Synthesis of Finite State Machines- Structural

modeling - Compilation and Simulation of Verilog code —Test bench - Realization of combinational and scquential
| circuits using ¥erilog — Registers — counters - Sequential machine - Seral adder -~ Multiplier- Divider  Design of |

| simple microprocessor,

Theory: 45 Hrs Tuterial: 153Hrs | Practical: i) | Frnj_nﬂ: [} Total Movrs: 60 ey

(REFERENCES - |
' I. : Donald G, Givone, “Digital principles and Design ", Tata MeGraw Hill, 2017,
.F Bhasker, “A Verdlog HDL Primer”, BS Fuh!wntmw. ird -:-:Illmn 2023,

.1 William 1. Fletcher, “dn f..-r.l:ﬂr.rﬂ.‘r‘mx ,-I;-g,rm-h fo Digital ﬂ:'u'gﬂ Frenuwlllnll Imchia, 2008,
-F Charles II Rnlh J1‘ “.F' mi:mu nrﬂfs :.l.l".i'mg'.fr ﬂ'lt'ﬂlﬂ'ﬂ' Thomsan Lmrmng "Wﬁ
3. Nr||:u..mtra ’*-. Ehmng .I’_rrgr.: .I'.‘.lﬂig.hl Theory ™, Pﬂ,:nll::t: Hall -nl"!ndla "‘EII}S B p et 1;::l_..——

Dr. .5.SABEEN LFIETE
Professor and Head of Department
Electronics and Gommunication Enginzify
SONA COLLEGE OF TECHNOLC 7,
s ! — . Salem-836 005, Tamilnadu, Indizh
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P2IVLDIOZ CMOS DIGITAL VLSI DESIGN
. = - 3 o i | L
Cowrse Oulcomes
| At the end ol the coarse, the student will be able o
I COt: | Iusteate the VLS! design and fabrication processes of MOSFETs,
(i Diescribe and evaluate the Mﬁﬁﬁi::"fumdl_iéng ;hd_ml;:-_d.n:.:l.i.ng of MOSFETS.
03 Analviee and evaluate the static and switching characteristics of CMOS inverters.
O Design l:ﬂi‘l1h'lFI!ﬂ-l iongl mr&.mmm_'ll_lﬁéic Clrcuits using EME}_S pri.lmipk-:; B _
CO5: | Analyee tradeofls of the various circuit choices for cach of the butlding block.
: Frﬁ-fﬁl“iﬁ-ﬁf: - o i -
COPO Mapping
(372/] indicates the strength of cormelation) 3-Sirong, 2-Medium, 1-Weak
cos | Program Oulcomes (POs)
i s e iiZs, 03
O | 2 I 4 3
oz | 2 2 3 3
CO3 | 2 3 3 3
cod | 2 i 3 3
COs R 1 A 3
e Course Assessmeni mothods
N Direct Indirect .

A..ai.zignmmt /! Problem-solving / Semingr (10}
CIE test ({10} Total CIE: 40 marks
CIE vese I I_l]l_]l Sl.mn-a_rtfrind[xnm 'u'_l_ul:_'r_m:_ﬁ«_ﬂ marks

Unit 01: INTRODUCTION AND FABRICATION OF MOSFETS

CIE test 1 (10)
Course ond survey

O Hours

Overview of VIS1 Design Methodologies - V1LS1 Design Flow - Design Hierarchy
Modularity and Locality - VLSI Design Stvles - Design Quality — Packaging Technology — Fabrication Process Flow
Hasie Steps - The CMOS n-Well Process — Layout Deslgn Rules — Full-Custom Mask Layvout Design.

S22 R

Dr.R.S.SABEENIAN, M. MBAPh.D.FIETE,
Professor and Head of Department
Electronics and Communication
SONA COLLEGE OF TECHNOLOGY,
Salem -636 005. Tamilnadu, India, .

Concepts of Reguburity,

Version 1.0~ Programme: M.E (VD)



Unit 02; MOS TRANSISTORS AND IT°S MODELING USING SPICE | 9tours

The MOS Structure — The MOS System under External Bias - Steucture and Operation of MOS Transistor -Current-
Valtage Characteristics ~Scaling and ‘Small -Geometry Effects -Capacitances — Basic Concepls of Modeling ol MOS

I'ie LEVEL | Model Equations — The LEVEL 2 Model Equations — The LEVEL 3 Model Equations - State-of-the-
At MOSFET Models - Capacitance Models - Comparison of the SPICE MOSFET Models,

Unit 03: MOS INVERTERS AND CHARACTERISTICS 9T

Static Characteristics -of Hesistive Load Inverier — bverters with o-Tvpe. MOSFET Load - CMOS  Inverier
Introdugtion of Switching Chamcteristics — Delay Time - Determination of delay Times - Inverter Pesign with Delay
Constraints - Estimation of Imerconnect Paragitic - Calculation of Interconnect Delay - Switching power Dissipation
of CMOS inveners.

Unit t4: COMBIN A'I'Iﬂf'iﬂ[. AND EEZQLlEhTiﬁL CMOS LOGIC CIRCUITS | 9 Howrs

MOS Logic Circuits with Depletion nMOS Loads - CMOS Logic Circoits - Complex Logic Circuits Transmission
I Cinies - Behavior of Bisiable Elements — CMOS SR Lateh Cirouit - Cloeked Latch and Flip - Flop Creuits  D-Lateh
and Edge- 'nggered Flip-Flop.

Unit 85: ARITHMETIC BUILDING BLOCKS AND MEMORY ARCHITECTURES 9 Hours

| Dt path ¢ircuits; Architectures for Adders. Accumulators. Multipliers. Barrel Shilters. Specd and Aren TradeofTs,
| Memory Architectures, and Memory control circuits.

| Theory: 45 Hrs Tutorial: 0 | Practical: 0 Project: 0 Total Howrs: 45 Hrs

| REFERENCES
| || Anantha P. Chandrakasan, Borivoje Nikolic, and Jan M. Rabagy . “Digital Integrated Circumitss A Design |
Perspecine”, Pearson Education, 2003,

3| Sung-Mo Kangand Yusuf Leblebici, "CMOS Digital Integrated Circuits - Annlysis and Desian”,
| MeGiraw Hill Edugation {India) Py Lid., 3rd Edition, 2019
'3 | Mhaskar ). “A Verilog HDL Primer”, B. 5. Publications, Ind Edition. 2018,

|4, | Neil BLE. Weste and Kamran Eshraghian, “Principles of CMOS VLSI Design - A System
| Perspeciive”, Pearson Education ASEA, 2nd Edition, 2010
5. | R Jacok Baker, “CMOS circuit design, [avoot, and Simulation”, John Wiley and Sons, 2012,

W st
. 2 SAl NMEMB ME ' oris-
482023 Dr.ﬂ;& Wﬂ{; E M8 BBl inme: M. (VD) PG Regulations- 2023
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P2IVLDIO3

SOLID STATE DEVICE MODELING AND L1 T ]| F [3]C

SIMULATION 3 i il i

Course Daleomes

Ab the end of the course, the studeni will be able to

Co1: | Analyiee the concepts and procedural Now that are wsed to construct the complicated device models.
CO2: | Analyviee the design challenges involved in device models.
OO Analviee the nose modeks of MOSFET,
0 Analvee the EKV and BSIMA MOSFET models.
COS: | Anolyee the modelng of passive devices and process vanation
Pre-requisite;
COVPO Mapping
(3271 indicates the swength of corrclation) 3-Strong. 2-Medium, 1-Weak
Cis PmE'-m Dutcomes {POs)
PO PO2 PO3 PO POS
ol 2 1 2 3 3
LR 2 ¥ 2 3 3
03 2 | 2 3 1
O 2 | 2 3 3
COs 2 1 2 3 i
Course Assessmenl methods
Dvireet Indirect
CIE test Ty Assignmient | Probleme-solving / Seavnar (10
CHE vess 10109 Total CIE: 40 marks Course end survey
CTE west L1y Semester End Exomination: 60 marks
Unit 01: MOSFET DEVICE PHYSICS —[ % Hours

Introductuon o solids, Bonding forces and energy bands in solid semiconductors, MOS capacitor - Interface Charge,
hreshold volinge. MOS Capacitance, MOS Charge control moedel, MOS Operation and characieristics. MOSFE]
[abrication process,

4. 83023 Version 1.0 Programume: ME{VI) PG Regulstions- 2023




Unit 02: MOSFET MODELING ™ 9 Howrs

Basic MOSFET Modehng-Meyer model, vetocity saturation model, :npq:imnv:c rmodel, H?i_'iﬁ:. '!.nmll_.ﬁigml irodel.
Advanced MOSFET Modeling- modeling approach, High ficld effects, shon channel c'l'l'r'n;i:ﬁ. Gate feakage and
effective oxide thickness, Unified MOSFET C -V Model- Unificd Meyer C-V model, Ward -Dutton model, Non-

quasi-siatic modeling. g

Lnit 13: NOISE MODELING A I_ L8 Mours
TRl

Naise sources in MOSFET, Flicker noise modeling, Thermal noise modeling, modeling for accurte distoriion
analysis-nonlincaritics in CMOS devices and modeling, caleulation of distortian in analog CMOS lreuit.

Linit 04: BSINA MOSFET MODELING ,I Wi : o 9 Hours

Giate diclectric model, Enhanced model for effective DC and AC channe] 1qng1.h'nn;i width, Threshald violiage model.
Channel charge model, Mobility model, Source/drain resistance medel. 1<V model, gate mnncling current model.
subsirate current models. Capacitance models, High speed model. RF model, Noise model, Junction diode models |
Lnyuul-dnp:ndml pamsitics model The EKY miodel, :

Unit 05: MODELING OF PASSIVE DEVICES AND PROCESS VARIATION @ Hours

i B ||1:._"‘F|.:_'r
Inroduction - Resstors - Well Resistor - Metal Resistor — Diffussd Resstor - Paly Resistor - Capacitors - Polyv-Poly

Capacitors — Metal-Insulanar-Metal Capacuors — MOSFET Capacitors - Junction Capacitors - Induciors - The
Influence of Process Vanaton and Device Mismaitch,

Theory: 45Hrs | Tutorial: 0 | Practical: 0 |  Project:© | Total Hours: 45 Hrs

REFERENCES el

I TrondYuerdal, Yuhua Cheng and Tor A. Fieldly, ™ Device Modeling fur ..-!mr.rr.ji.: and RF {":‘ri{?.!! Circuir
Design ", John Wilev &1 edition, 2005,

Grasser, 1., “Advanced Device Modeling and Simulation ", World Scientific Publishing ::Jm_nlriv 2015,
Ben G Srecoman, “Solid Smte Devices™, Prennce Hall, 2015, : #

[ e |

- I""!!“"'

Carlos Galup-Montoro, Marco Cherem Schneider, “MOSFET Modelmng for Circun Analysis and Design”,
World Scienufic Publishing Co. Pre. Lid., 2007, iy

5 Rudan, Massima, “Physics of Semiconductor Devices™, Springer Imemational Publishing. 2017,

Hk ot Engg
(3 WH 1
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AALEM.ATE pi0s, Termil Madu trdi

4. 82023 Verson L& Programme MLV PG Regubirons- 2023



-

1.
VLI
‘ e o VISI SIGNAL PROCESSING

Couwrse Outlecomes

| At the end of the course. the student will be able 1o

€02
(A

0l Discuss about the introduction of DSP Syslems, piiniinihg, and ﬁqia'llzl'ﬁl;;&;iﬁg.
‘ ‘: Analyze the different techniques of retiming, folding and unfolding

| Explain the different algorithms used for fast convolution, pipelining. paraliel and processing of IR fillers
CO4: | Design the different types of multipliers and CSD Representation of VLS! systems.

05 - Discuss about the synchronous and asynchronous pipelinimg and need for low power VESI

| l'rl:-rcqu.i:itl:

‘ COPO Mapping
. (3211 indicates the strength of correlation) 3-Swong, 2-Mediom, 1-Wesk
C cos Progranme Cutcomes (POS)
| | e | ez | pO3 POM POSS
L col 3 I | 3 . 3
| coz g = | i 3 3 3
| oo v | ' 3 g 3
cor | 3 [+ |  a 3 3

cos | | 3 s | 3

I = Enn; M-!nl mﬂhn;lis -
B Direct Indirect

| CilEws (o) | Assignment / Problem-solving / Sominar(10)
| EJ1II::1|.-=1 RE | Total I:fl.l-:::-ll:lI n:url-ult . Course énd survey
[ ETE test MDY i Semester End Examination: 60 marks
:mn 01: INTRODUCTION TO DSP SYSTEMS . 9Hours

Inbroduction o ISP Syvstens - Tyvpical DSP Algorithms - leration Bound — Data Flow Graph Represenistions - Loop

| Bound and leration Bound - Algorithms for Computing Heration Bound — Pipelining and Parallel Processing

| Pipelining of FIR Digital Filiers - Parallel Processing — Pipelining and Parallel Processing for Low Power

4.8.2023 Version 1.0 ME (VD) PG Regulstions- 2023
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Unit 02: RETIMING., FOLDING AND UNFOLDING ' L 9 Hours

Retiming - Definitions and Properties — Retiming Techniques - Unfolding --Propenies of Linfolding - Applications
| sampling Period Reduction — Pamllel Processing Folding  Folding Transformation - Register Minimizing
Technigques - Registor Minimiation in Folded Archileciures,

|
Unit 03: FAST CONVOLUTION C OMows

Fast Comvolution - Cook-Toom Algorithm - lierated Convolution — Cyelic Convolution — Pipelined and Parallel
Recursive and Adaptive Filtess — Pipeline Interleaving in Digital Fileers. - Pipelining in First  Order IR Filters
Parallel Processing for 1R Filters - Combined Pipelining and Parallel Processing for IR Fillers  Pipelined Adaptive
Digital Filiers - Relaxed Look-Ahead - Pipelined LMS Adaptive Fiher.

__.L'nii 04: BIT-LEVEL ARITHM E]'lf .IRCII!'I_'I'.CI_'UI-?.!:'L_S 5 9 Hours

Bit-Level Arithmetic Architectures — Parallel Multipliers - Baugh-Wooley Mubtiphiers — Interleaved Floor - Plan and .
Bit-Plane — Based Digital Filters - Design of Lyon's Bit-Serial Multipliers using Homer's Rule - Bit Serial FIR Filter
| CSIY Representaiion - CS1 Multiplication using Horner's Rule for Precision Inprovement — Distributed Arithmetic

| ¥ : e St f
It.inil 05 SYNCHRONOUS, WAVE AND ASYNCHRONOUS PIPFLINING | 9 [inwrs

Synchronous - Wave and Asynchronous Pipelining - Synchronous Fipelining and Clocking Stvles - Clock Skew and
Clock Distribution in Bit-Level Pipelined VLSI Designs - Wave Pipelining - Asvncheonous Pipelining - Programming
| Dagital Signal Processors - General Architecture with Important Features.

Theory: 45 Hrs Tutorial: Practical: 0 | Project:0 | Total Hours: 45 Hrs
| REFERENCES s B
I Keshab K. Parhi, “VI.S] Digital Signal Processing systems, Design and implementation™, Wiley, Inter Scicnee,
1999

Mohammed Isamail and Terri Fiez, ":"'l.nﬂ.h:l[.'. VLSI VL5 Signal and Information F'mcmmg M Ciran-Hill, 1994,

"
LB S.Y Kung, H White house, T Kailath,” VLSI and Modemn 'ilp.nnl Processing”, Prentice hall, ;
i . R.G. Lyons, L‘ndr:rsl_a.ndmg lhgmll Bignal Processing, Pearson Education, 2004

0.5 SHBEENA

professor and Head Departmmt
Electronics and Communication Engineering
$0OMNA COLLEGE OF TECHNOLOGY,
ealem -536 005, Tamilnaduy, India.
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HMEEE AL
P2IVLDIOS VLSI DESIGN LABORATORY — et
E

Course (hutcomes

At the el of the course, the student will be able o
COl1: | Design and anafysis of the digital systems using Verilog HDL
CoO2: Implement the digital svstem design in the ¥ PGA Board and ln;i-j*;t-"l'hu same for performance

CO3: | Design the NMOS, and CMOS Logic circuits and analyse the characteristics of the same

Presrequisile:
COMPO Mapping
(3/271 indicates the strength nfinrrq]_nliul_:!! 3-Strong, E-Mium. 1-Weak
s Program Oulcames (POs)
PO oz | ez | pod P03
O 2 3
o 2 3 3
Co3 ¥ | 3 . 3
B Course Assessment methods
Di;t- o - Tdrreet
CHE test | 1209 RTPS (10)
i ol C1E: arks i
:i.:lll-iatnllﬂ 1 :;Eu ;:::m:: Eﬂ oo s Sampseicng SUieY
Quiz 2 (5

List of Experiments .
I Design of NMOS and CMOS Inventers - DC and tmnsient charcteristics and switching times

Il

Dresign of CMOS logic gate circuits
i) Statie Logie
i) Dynamic Logic
i) Domine Logic

tedl

Design of combinational cireuits using Verilog and implement in FPGA.
i) Multiplexer and De-Multiplexer
i) Encoder and Decoder
i) Compamator

4, Design of sequential circoits using Venlog and implement in FPGA
i) Shift Registers
1} Counters

i

Design and implementation of ALU osing FPGA and Verilog HDL.

— — e T P —
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Design of FIR fillers CORDIC using FPGA and Verilog HDL

Design and implementation of Moating-point multiplier

Design and implementation of Stepper Motor using FPGA

Diesign and implememation of traffic controllér using FPGA

Theory: 0 | ‘Tutorial:0

482023 [y ——r

Fr.n:lir:ll_: o H'I?. i

Project: 0 Total Hours: 30 Hrs

SABEENAN e e
E&E’I'BSHM and Head of Department
Elecironics and Communication Engineering
SONA COLLEGE OF TECHNOLOGY,
salem -636 005. Tamilnadu, India
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P23GELDL

RESEARCH METHODOLOGY AND IPR
(Common to all M.E /M.Tech Programmes)

COURSE OUTCOMES:

Al the end of the course, the student will be able to
1. Review the literature of the research problem

o003

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. Ewvaluate trade mark, develop and register patents.
COPO, PSO Mappeng
(372/1 indicates the strength of corretation} 3-Strong, 2-Medium, 1-Weak
COs _ Programme Quicomes (PO5) and Programme Specific Outcomes (PS0s)
COs POl PO2 PO3 PO4 POS
col 2 3 3 3 3
Coz 3 3 3 3
Co3 2 3 3 3 3
cos 2 3 3 E 3
COo5 3 3 3 3 3
Course Assessment methods
Direct Indirect
CIE test 1 {10} (Theary) Astipnment | Problem -Solving Semdnar
CIE test H (10 {Theory) (1o o
CTE test I {10 (Theorv) Total CIE: 40 Marks Course end survey
Semester End Examination : &0 Marks
UNIT 1 INTRODUCTION TO RESEARCH METHODS 9

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

UNIT 11 SAMPLING DESIGN AND HYPOTHESIS TESTING 9
steps in Sampling Design, Types of Sample Designs, Measurements and Scaling Techniques -Testing
of hypotheses conceming means (one mean and difference between two means -one tailed and two
tailed tests), concerning variance — one tailed Chi-square test.

UNIT I INTERPRETATION AND REPORT WRITING 9
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 9
Introduction, types of intellectual property. international organizations, agencies and treaties,
importance of intellectual property rights, Innovations and Inventions trade related intellectual
property nghts.

ol

e &‘im S.PADMA, ME.PhD.. P A Ak

r
Professor and Head,
m artment of EEE.
Eﬂ‘]]'!.t [+ ] [ T[ch nﬂ-lﬂﬂf

Salem-636 005 Tamil Wagltl.




UNITY TRADE MARKS, COPY RIGHTS AND PATENTS 9
Purpose and function of trade marks, acquisition of trade mark rights, trade mark registration
processes, trademark claims —trademark Litigations- Intemational trademark law Fundamental of
copy right law, originality of material, nights of reproduction, rights to perform the work publicly, copy
right ownership issues, copy nght registration, notice of copy right, intemational copy right law. Law
of patents: Foundation of patent law, patent searching process, ownership rights and transfer

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

1. CR Kothan, Gaurav Garg, Research Methodology Methods and Techniques An Edition, New
Age Interational Publishers, 2019.

2. Deborah E. Bouchoux, “Intellectual Property: The Law of Trademarks, Copyrights, Patents, and
Trade Secrets”, Delmar Cengage Learmng, 4” Edition, 2012

3. Prabuddha Ganguli, “Intellectual Property Rights: Unleashing the Knowledge Economy™, Tata
Mg 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 Comish, “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

$. 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. Iqbal Ali :"Intellectual Property Rights™ Serials Pub

RS

Dr.S.PADMA, ME., PhO.,

ofessor and Head, .4
ﬂ c ment of EEE. 9

Sona College of Technology
calem-636 005. Tamil Madu.
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PI3GETOZ Stress Management by Yoga :

Course Dulcomes

At the end of the course, the student will be able to
CO1: | Develop physical and mental health thus improving social health
C02: | Increase immunity power of the body and prevent diseases
C03: | Accelerate memory power |
CO4: | Achieve the set goal with confidence and determination I
COs: | Improve stability of mind, pleasing personality and work with awakened wisdom |

Course Assessment methods
Direct Indirect
CIE test I (30) Total CTE: 100 marks
CIE test Il (30) Semester End Examination: NIL Course end survey
CIE test I (40)
Unit 01: 6 Hours

Yoga-Introduction - Astanga Yogs- 8 parts-Yam snd Niyam ete- Do's and Don’ts in life-Benefits of Yoga and
Asana- Yoga Exercise- and benefits- Pransyam Yoga- Nadi suthi, Practice and Spinal Sclearance Practice-
Regularization of breathing techniques and its effects-Practice and kapalapathy practice. |
Unit 02: | 6 Hours
Neuromuscular breathing exercise and Practice- Magarasa Yoga, 14 ponts  Acupressure techniques and practice-
Body relexation practice and its benefits- Raja Yoga- | Agna —explanation and practice- Activalion of Piluitary- Eaja
Yoga- 2. Santhi Yoga-Practice-Balancing of physical and mental power
Unit 03: | 6Hours
Raja Yoga- 3. Sagasrathara yoga -practice- Activation of dormant brain cells-Kayakalpa-theory- Kayakalpa
W‘h’uﬁc exercise to improve physical and mental health and practice-Asanas —explanation-Practice-
Linit 04: & Hours
Sun namaskar- 12 poses-explanation and practice-Yoga —-Asana-Padmasana, vajrasana.chakrasana,
viruchasana efc-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 05 | 6 Hours |
Moralisstion of Desire & practice- Punctuality-Love-Kindness-Compassion Eradication of wormies-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, !
Theory: 30 Hrs Tutorial: ~ Practical: - Project:— Total Hours: 30 Hrs |
REFERENCES
“Yogic Asanas for Group Tanning-Part-1" Janardan Swami Yogabhyasi Mandal, Nagpur
2 | “Rajayoga or conquering the Internal Nature™ by Swami Vivekananda, AdvaitaAshrama |
(Publication Depantment), Kaolkata |
g H o

p Dr. M. RENUG&
Professor & Head,

Depariment of Humanities & Languanas,
sana College of Technotomy,
SALEM - B36 u. .
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Sona Callege of Technology, Salem
(An Autonomous Institution)

Courses of Study for MLEM.Tech. Semester Il under Regulations 2023 (CBCS)

Branch: VLSI Design

ik Total | Course
S.No Code Course Title L|T|P|J|C |Category | Contact | Type*
Hours
Theory courses
1. | P23VLD201 | Low Power VLSI Design 210|012 3 PC 6l TP
2, | P23VLD202 | Embedded C++ 3|00 ]|D]|3 PC 45 T
3. | P23VLD203 | Design for Testability 210106122 PC ) ™
4. | P2AVLD504 | Elective: CAD of VLSI 45 T
Cirouits 31010 0|:3 PC
5. | P23VLD505 | Elective: Computer 45 T
Architecture and Paralle] 3|00 |03 PC
processing
6. | P2AVLD506 | Elective: Image Analysis 45 T
and Computer Vision cal Mo Bl PG
A Audit Course — English T
P23IGET01 for B h Paper Writing 210100 D AC 30
Practical courses
8. | P23VLD204 | VLSI Design and Testing olol2lol e 10 L
Laboratory
9. | P23VLD205 | Mini Project ojojo 2|1 PC 30 p
Total Credits | 20

*T- Theory, TT- Theory with Tutorial, TL- Theory with Laboratory, TP -Theory with
Project, TLP- Theory with Laboratory and Project, L-Laboratory, LT- Laboratory with
Theory, LP- Labaratory with Project,P-Project

Approved By
£
-
=gt "l | T dllacD — .
Cifnﬁpennn,
Member Secretary/
Chairperson — BoS Achdimie Connel Dean-Academics Academic Ii;:lm:il &
Dr.R.5.85abeenian Dr.R.Shivakumar | DrJ Akilandeswari Dr.5.R.R.Senthil
Kumar

Copy to:-HOD/ ECE, Second Semester ME VLSI Students and Staff, COE

27.00.2025

Version LI'__ Semester=1

PG Regulatlons-2023




f
P23VLD201 LOW POWER VLSI DESIGN . —

mln

Course Quicomes

" At the end of the course, the student will be able o

CO1: | Evaluate about the sources of power consumption in CMOS and hierarchy of limits

CO2: | Estimate the power in CMOS at logic level and dreuit level.

C03: | Analyze the synthesks and software design for low power.

CO4%: | Analyze the SO CMOS Devices,

CO5: | Design SOI CMOS digital and analog circuits.
Pre-requisite:

CO/PO Mapping
(3/2/1 indicates the strength of correlation) 3-5trong, 2-Medium, 1-Weak

Programme Outcomes (POs)
PO2 PO3 PO
1 2

1 2
1 2
1 2 3

Course Assessment methods

Direct Indirect
CIE test 1 (10) - Theory Assignment [ Quiz/ Seminar (10)
CIE test [ (10) = Theory Total CIE: 50 marks
CIE test I11 (10) = Theory Semester End Examination: 50 marks
CIE test IV(10) - Project | [SEE- Theory (25 marks), Project (25 marks)
Unit 01: PDWEII DISSIPATION IN CMOS 6 Hours
Introduction — Sources of Power Dissipation - Designing for Low pc:—mr — Physics of Power

Dissipation in MOSFET Devices - Power Dissipation in
Fundamental-Material- Device-Circuit and System limits.

b
[
(] L3 Ly

PO5
3
3
3
3
3

Course end survey

2P LNES  Veron 1O Programme: ME/M. Tech
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Unit 02: POWER ESTIMATION
Power Estinration l..izﬂng'I Input Vector Compaction - Power Dissipation in Domino CMOS - Circuit
Reliabilit — Power Estimation at the Circuit Level - High Level Power Estimation - Information-
Theory-Based Approaches — Estimation of Maximum power.

Unit 03: SYNTHESIS AND SOFTWARE DESIGN FOR LOW POWER | 6 Hours
Behavioral Level Transforms — Logic Level Optimization for Low power — Circult Level - Sources
of Software Power Dissipation - Software Power Estimation - Software Power Optimizations -
Automated Low-Power Code Generation - Co-design for Low Power.

Unit 04: SO1 CMOS DEVICE  6Hours
Introduction - Basic SI'JTTi'chmﬂng? - Back Gate Bias Effocts ~ Short Channel Effects — Narrow
Channel Effects — Mobility - Fioating Body Effects - Subthreshold Behavior - Impact lonization -
Breakdown — Transient-Induced Leakage - Self-Heating -~ Hot Carriers - Accumulation-Mode
Devices.

Unit 05: SO1 CMOS5 DIGITAL AND ANALOG CIRCUITS 6 Hours

| Static and Dynamic Logic Circuits - DRAM - SRAM - CAM - Gate Array — CPU - Multiplier and
DSP = Frequency Divider — SO1 Op Amps — Filters - ADC and DAC - Sigma - Delta ADC - RF
Circuits Sigma — Low Noise Amplifier - Mixer - Voltage Controlled Oscillator.

Project: 30 Hours
During the project work, each student focuses on fundamental skills, laying the groundwork for
| advanced projects that integrate theoretical knowledge with practical applications in the Low
| Power V1S Design Additonally, they improve their problem-solving abilities and cultivate
teamwor « skills essential for collaborative project development. i

Thtﬂl':ﬁ 30 Hrs Tutorial: - | Practical: - Project: 30 Total Hours: 60 Hrs
Hrs

REFERENCES
1] Roy K. and Prasad 5.C. " Low Power CMOS VLSI circuit design. ™ Wiley, 2011.

2. James B. Kuo, Shin chia Lin, “Loor poltage SO CMOS VLSI Devices and Circuits ™, John Wiley
¢ and sons, inc II}DH

3. Dimit.ios 'i-u:n.uins ﬂh:mu.ln l"igm\l Costas Goutis, "Designing CMOS Circuits for Low
Par =", Kluwer, 2010,

4./ Kuo |.B and Lou |.H, “Low voltage CMQS VL5 Circuits", Wiley Zﬂ‘l'.'-"

_|
i
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' P2IVLD202 EMBEDDED Ce+ e e —
|a|o|o|o]s

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

CO1: | Explain fundamental programming concepts, including variables, conditional
F statements, and looping constructs,

" coz: Apply derived data types and various types of functions (procedures) to solve
programming problems.
CO3: | Dmnmstm;und:mndmg of how the class mechanism supports data encapsulation
!' and information hiding.
CO4: A;_-Elly operator overloading and inheritance to address real-time problems in
Programming
i I[-flre;ulnp application programs for diverse peripherals and memory devices,
| I'na requ.ulh&.
COMTO Mapping :
__1372/1 indicates the strength of correlation) 3-5trong, 2-Medium, 1-Weak -
COs Programme Outcomes (POs)
PO1 PO?2 PO3 | PO4 POS.
o 2* | 1 2 3
co2 2 1 2 2 3
. cos 2 i 2 2 TN
COd 2 1 2 3 3
o5 | 3 3 3 3 3
=N Course Assessment methods
Direct Indirect
CTE test 1{10) Assignment / Problem-solving / Seminar {w}-
CIE test 11 (10) | Total CIE: 40 marks Course end survey |
| CIE tesst L1 {10) Semester End Examination: 60 marks
thJt 01: INTRODUCTION TO OOPS AND C++ | 9Hours

Object oriented mr-.:eptq and its characteristics- Hlﬁlm'}" of G- A pph::ntmns of C++ - Structure nf |
Ce+ = Tokens — Keywords — [dentifiers - Basic data types - w d & |
| Operators and control statements, 2

272025 Vewoa L0 Propromme ME/M Tech  Semseer




Unit 02: DERIVED DATA TYPES AND FUNCTIONS 9 Hours
Arrays - Structures - Unions - Type casting - Symbolic constants - Scope resolution operator -
Functions: Function Prdtotyping - Function components - Passing parameters — Call by value -
Call by reference - Inline function - Default arguments - Overloaded function- Introduction to
friend fuiwtion.

Unit 03: CLASSES AND OBJECTS | 9Hours

| Class specification - Member function definition - .ﬁ.{:::azss qualifiers - Instance creation - Static data

members and member functions - Array of objects - Objects as arguments - Returning objects —
Constructors - Parameterized Constructors - Overloaded Constructors - Constructors with default

arguments - Copy constructors — Destructors.

Unit 04: OPERATOR OVEROADLING AND INHERITANCE | 9 Hours
Operator Overloading - Operator function — Overloading unary and binary operator -
Inheritance Introduction — Types of Inheritance - Constructors in derived class - Abstract classis -
Runtime polymorphisms - ‘Array of pointers to base class - Virtual functions - Pure virtual
functions — Virtual Dea-tn.u:h::rﬁ. _
Unit 05: PROGRAMMING ON FH ERIPHERALS AND MEMORY , % Hours
O access - Indirect 1/O access - software timer — ADC -Code ROM and Data RAM - Memory
management — Composition - Case study: Development of Navigation systems - Development of
protocal converter.

Theory: 45 Hrs Tutorial: = | Practical: -- 1 Project:-- i Total Hours: 45 Hrs
REFERENCES

1. | Arkady Miasnikov, "C++ for Embedded System”, Independent Publishing. 6% Edition, 2015.

2. | lgoer Viarheichyk, "Embedded Programming with Modern C++ Cookbook: Practical recipes to help
you muild robust and sectire embedded applications o Linux”, Packt Publishing: 1st Edition,
A0,

3. | E Balaguruswamy, “Object-Orienfed Programming with C++", Tata McGraw Hill, New Delhi,

| Sixth edition 2015. |

4. | Jonathan W. Valvano ,"Embedded Systems: Real-Time !nﬁwfw:‘ng to ARM Cortex-M
Microcontrollers”, Cengage Learning, third edition, 2019 ot

T ———

5. | Andrew E:}emg and Barbara E. Moo, "Accelerated C++: Practical Programming by :

. _mpﬁl-:-__ Addison-Wesley, 2022, H

2RE2028 va.:mr.g ﬁmmmfm& mu-}?"' mwmu



F23VLD203 DESIGN FOR TESTABILITY —

Course Oulcomes

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

CO1: | Describe testing and fault modeling,
CO2: | " nalyze the test pattern generation for the combinational and sequential Circuits.

CO3: Anal}fz; the types of scan based testing. .
CO4: | Design testable digital circuits for various applications.
CO5: | Investigate self-checking circuits. |

Pre-requisite: F 1
CO/PO Mapping
3/2/1 indicates the strength of correlation) 3-Strong. 2-Medium, 1-Weak
COs Programme Outcomes (FOs)
. POl PO2 PO3 PO4 PO5
oo 2 1 2 3 3
o2 2 1 2 3 3
co3 R 1 2 3 | 3
coM 2 1 2 3 3
COs 2 1 2 3 3 :
Course Assessment methods > =
Direct Indirect J
CIE test 1 {iﬂ',l r-Thmr].- Assignment / Quiz/ Seminar (10)
| CIE test 11 (10) - Theory | Total CIE: 50 marks -
’ . 1. Course énd survey |
CIE test 111 (10) - Theory | Semester End Examination: 50 marks '
| CIE test IV(10) - Project | [SEE- Theory (25 marks), Project (25 marks)

Unit 01; BASICS OF TESTING AND FAULT MODELING 6 Hours
Introduction to Testing - Faults in digital circuits ~ Modeling of faults — Logical Fault Models - |
Fault detection — Fault location ~ Fault dominance - Logic Simulation - Types of simulation -
Delay models - Gate level Event-driven simulation, ;_}....AJ 2l 1AN,

2PEAIS  Verson Li)




Emt 02: TEST GENERATION FOR COMBINATIONAL AND SEQIJ'ENTM]_
IRCUITS

‘ Test genecation for comBinational logic circuits - Path sensitization method - Hnnl:-an Difference
method = D algorithm — PODEM - Design of Testable combinational logic circuits - Reed Mulloer
| expansion technique - Three-level OR-AND-OR Design - Test generation for sequential circuits -
i lterative models - State table verification - Testable design of sequential circuits.

Unit 03: SCAN BASED DESIGNS - 6 Hours |
Controllability — Observability - Ad-hoc design - Generic scan based design - Classical scan based |
design - Level sensitive scan design - Clocked hazard free latches - Design rules - Advantages of
LSS0 - System level DFT approaches - Partial scan - Boundary scan.

Unit 04: SELF TEST AND TEST ALGORITHMS . & Hours

 Test pattern generation for BIST - Exhaustive testing - Pesudorandom testing - Pseudo Exhaustive
pattern  generation - Circular BIST - BIST Architectures - Testable Memory Design - Test 1
Algarithms — Test generation for Embedded RAMs. '
Unit 05: FAULT DIAGNOSIS 6 Hours
Diagnosis: Logical Level Diagnosis — Fault Dictionary - Guided probe testing - Diagnosis by Unit
Uinder test reduction - Fault Diagnosis for Combinational Circuits - Svstem Level Diagnosis.

6 Hours |

Self-checking design: Basic concepts - Application of Error detecting and error correcting codes - I
Multiple Bit wrors - Checking circuits and parity check functions - Totally self-checking m/n code |

checkers - Totally self-chn.‘::iﬂng Equallt!.r checkers. ,

=m— ==

FmiEﬂ: 30 Hours
During the project work, each student focuses on fundamental skills, laving the groundwork for
advanced projects that integrate theoretical knowledge with practical applications in the Design
for Testahility domain. Additionally, they improve their problem:solving abilities and cultivate |
teamwaork skills essential for collaborative project development.

Theory: 30 Hrs ] Tutorial: = | Practical: - | Project: 30 Hrs " Total Hours: 60 Hrs

—_—— = D e =

|
|
REFERENCES |

1. A LCrouch, “Design Test for Digital IC's and Embedded Core Systems”, Prentice Hall

Int national, 2009,

2. P.K: Lala, “Digital Circuit Testing and Testability”, Academic Press, 2002

3] M. Abramovici, M.A. Bréuer and A.D, Fricdman, "Digital Systems and Testable Design”,
gk g 0 |

i Regulatrom 2023




P23VLD5M CAD OF VLSI CIRCUITS

Course Dutcomes

Al the en'' of the course, the student will be able to

COo1: | Analyize the VLSI design methodologies and algorithmic graph theory.

CO2: | Analyze and illustrate layout design rules, placement and partitioning,

C03: | Designand analyze [Imﬁa;lﬂlg and routing concept.

CO4: | Examine and verify the various modeling of simulation.

bﬂﬁ: Analyze and illustrate synthesis and scheduling.

;I'E'-I'!qlﬁiih!:
) CO/PO Mapping
(3/2/1 indicates the strength of correlation) Béﬁtrnng_:_I:MEdmm, 1-Weak
COs Programme Outcomes {POs) S L
PO PO2 PO3 POM4 | PO5 :
con 2 1 1 2 3
coz2 2 1 2 E A
cO3 2 1 2 2 3
€04 2 o 1 2 2 3
CO5 2 1 2 : 3
Course Assessment methods
Direct Indirect
CIE test | (10) Assignment / Problem-solying / Seminar (10)
CIE test 11 (10} Total CIE: 40 marks Course ¢nd survey
CIF test HI (169 Semester End Examination: 60 marks

Unit 01: VLSI DESIGN METHODOLOGIES AND ALGORITHMIC GRAPHY ‘ o
THEORY

Introduction to VLSI De-:lg;n Hethmiulngm W.EI Design Automation Tools - Mgc:nﬂu‘mc Graph




Unit 02: PLACEMENT AND PARTITIONING 9 Hours
Layout Compaction — Design Rules - Problem Formulation — Algorithms for Constraint Graph
Compaction -Placemen! And Partiioning - Circutt Representation — Wire fength Estimation.

A e

Unit 03: FLOOR PLANNING AND ROUTING | 9 Hours
Floor plannng Concepts - Shape Functions and Floor Plan Sizing — Types of Local Routing
Problems - Area Routing - Channel Routing - Global Routing - Algorithms for Global Routing.

—m =

nit 0d: SIMULATION AND VERIFICATION 9 Hours

T ———W

~ Combinational Logic Synthesis - Binary Decision Diagrams - Two Level Logic Synthesis.
Unit05:  HIGH LEVEL SYNTHESIS 9Hours
| Hardware Models for High Level Synthesis — Internal Representation of the Input Algorithm-
Allocation-Assignment and Scheduling - Scheduling Algorithm - Assignment problem - High
Level Transformations,

‘Theory: 45 Hrs Tutorial: - | Practical: - | Project:- Total Hours: 45 Hrs
' REFEREMCES
1| Sabih H. Gerez, “Algorithms for VLSI Design Automation”, Second Edition, Wiley-India, |
| 2017,

E| Naveed A. Sherwani, "Algorithms for VLSI Physical Design Automation”, 3 rd Edifion,
| Springer; 2017,
34 Drechaler, R., “E nﬂﬁﬂﬂmﬂw Algorithms for VLSI CAD", Kluwer Academic publishers, Boston,
20140,

e

4/ Hill. D, Shugard D, Fishburn J. and Keutzer K, “Algorithms and Techuiques for VLSI
| Laypout Symthesis ", Kluwer Academic Publishers, Boston, 2011.
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COMPUTER ARCHITECTURE AND L | T e
PARALLEL PROCESSING 3 |0

'l:'.‘nl.lrue Oulcomes |
Al the end cf the course, the student will be able to |

€01 | \nalyze the advanced concepts of parallel processing
CO02: | Apply the memory hierarchy for mu]lipnmu:rr system

1 CO3: Tﬂ;;t[}'m the dﬁigﬂ structures of p1p1'.=hn1.:-d and mt mulhprntﬂsnr ﬁ-}-’ﬁh‘!ﬂb = | |

CO4: | Analyze the system architecture with parallel, vector and scalable architecture for
building high-performance computers |

P23V D505

f =T L ==

CO5: | Apply the concept of parallel processing in various architecture

Pre-requisite:
CO/PO Mapping F
(3/2/1 indicates the strength of correlation) 3-Strong, 2-Medium, 1-Weak
B Programme Outcomes {(POs) . .
PO PO2 rO3 PO4 POS
(G0 1 1 2 3 3
o2 i 1 2 3 3
o3 1 1 2 3 A
Ctd 1 1 x 3 3 |
oS ] i 2 3 k|
Cnnrse Assessment methods i
Direct o Indirect
CIE test 1 (10) Assignment /- Problem-solving [ Seminar (10)
CIE test I1 (10) Total CIE: 40 marks Course end survey ,
| CIE test I Hl]} Semester End Examination: 60 marks

Unit 01; mmnmmmnnﬂs !

Models - Conditions of Parallelism - P‘mgrnm F'artltinnmg

| Mechanisms - Parallel Processing Applications - Speed Up Perfo
2ELAIE Veswon 1.0 Programne: MUE/M. Tech Semester [T




Unit 02;: PROCESSOR AND MEMORY ORGANIZATION 9 Hours
Advanced Processor Technology - Superscalar and Vector Processors — Memaory Hierarchy
Technology - Virtual Mémary Technology - Cache Memory Organization - Shared Memory
| Organiza“ion
Unit 03: PEPELINE AND SUPER SCALAR TECHNIQUES | 9Hours
Linear Pipeline Processors - Non Linear Pipeline Processors — Instruction Pipeline Design -
Arithmetic Design — Superscalar and Super Pipeline Design — Multiprocessor System Interconnects
- Message Passing Mechanisms.
Unit 04: VECTOR, MULTI THREAD AND DATAFLOW ARCHITECTURE 9 Hours
Vector Processing Principle - Multi-Vector Multiprocessors - Compound Vector Processing-
Principles of Multithreading - Fine Grain Multi-Computers - Scalable and Multithread
| Architectures - Dataflow and Hybrid Architectures.
Unit 05: SOFTWARE FOR PARALLEL PROCESSING | 9Hours
Parallel =~ rogramming Models - Parallel Languages n.nd Compilers - -!"*_J;rallﬁ.:l‘ ?rugraming
Environments Synchronization and Multiprocessing Modes - Message Passing Program
Development - Mapping Programs onto Multi Computers - Multiprocessor UNIX Design Goals -
MACH/OS Kernel Architecture - OSE/1 Architecture and Applications.
Theory: 45Hrs | Tutorial:-- | Practical-- | Project— | Total Hours: 45 Hrs

REFERENCES N |

1. | Kai Hwang. " Advenced Computer Architecture”, 3% edition, TMH 2017.
2. | DezsoSima, TerenceFountain, PeterKacsuk.” AdoancedComputerarchitectire —A design Space
Approach” Pearson Education,2 003,
Jok P.Shen, “Modern processor design. Fundamentals of super scalar processors”, Tata MeGraw
- Harry F. Jordan Gita Alaghband, * Fundamentals of parallel Processing”, Pearson Education
2003

5 il _.iii;hard Y.Kam, " Advanced compniter architccture -A systems ﬂﬁfﬂ’; Eﬁ"ﬂm’ T 34 2000

L

o

—T——
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? IMAGE ANALYSIS AND COMPUTER Y E: ] | €
P2IVLD506 e L
. VISION 3 | o 0 3
Course Outcomes
Al the end of the course, the student will be able to
CO1: | Implement image enhancement algorithms.
CcO2: | Apply image transforms for different image applications.
i C03: | Perform different segmentation and restoration
| CO4: | Implement different compression techniques
COs: | Develop algorithms for computer vision problems
Pre-requisite:
CO/PO Mapping
(3/2/1 indicates the strength of correlation) 3-5trong, 2-Medium, 1-Weak
COs Programme Qutcomes (POs) L
PO1 PO2 PO3 PO4 POS 2
con 2 1 1 2 3
co2 2 1 2 2 3
coa 2 1 2 | 2 3
COd 2 1 2 3 3
COS 3 3 3 | 3 3
- Course Assessment methnds_ -
! Direct Indirect
CIE test [ {101 Assignment / Problem-solving /
CIE test 11 (10) ' Seminar (10) ]
Course end survey
CIE test 111 (10 | Total CIE: 40 marks
- Semester End Examination: 60 marks :
Unit 01: IMAGE ENHANCEMENT g PEEET et

) S ' é
2 FAEY  Verwaon IO ﬁw‘ﬁi&"'ﬂ?"ﬂ MEW‘
Y



F:_ E:-igital Image fundamentals - Image sampling - Quantization - Spatial domain filtering - Image
gl't-ﬂgﬂﬁ"-’ﬂ - Contrast m'tclung. Gray level slicing - Histogram equalization - Smoothing filters,
: Sharpening fi'ters, Maximum filter, Minimum filter, Median filter.

Unit 02: IMAGE TRANSFORMS 9 Hours

D transforms - DFT - DCT - Walsh - Hadamard - Slant - Haar - KLT - SVD - Wavelet transform.

Unit 03;: IMAGE RESTORATION AND SEGMENTATION 9 Hours
Image restoration - degradation model - Unconstrained and Constrained restoration - Inverse
filtering - Wiener filtering - Image segmentation - Thresholding - Edge detection - Region based
i*ﬂrmﬂnl-&tinn.

Unit 04: IMAGE COMPRESSION 9 Hours

= S e

‘Need for data compression - Huffman - Arithmetic coding - LZW technique - Vector Quantization
-IPEG-MP3G m "
Unit 05: € "MPUTER VISION 9 Hours
Toxture dassification - Feature extension - Markov Random Field Matrix - Gray Level Co -
occurrence Matrix - Gray Level Weight Matrix , Multi Resolution Combined Statistical and Spatial
Frequency method, character recognition- zoning approaches. Medical Image Analysis - Diabetic
Retinopathy - Glaucoma.
Theory: 45Hrs | Tutorial:- | Practical: — ; Project:-- Total Hours: 45 Hrs
REFERENCES
i } Rafael C.Gonzalex, Richard E.Woods, “Digital Image Processing, Pearson Education. Inc”,
| Forth Zdition, 2018. 3 J
2.| A KJain, “Fundamentals of Digital Image Processing”, Prentice Hall of India, 2004 |
3, }' Milan Sonka, Vaclav Hlavac and Roger Bovle, “Image Procesing, Analysis and Machine ir':srur-i":—'
| 1 Brookes/Cole, Vikas I’uhlislﬂngiiuum, 2 gdlition, 1999, N
4,/ Jayaraman S Esakkirajan and Veerakumar, “Digital Image Processing”, McGraw Hill
! Education; July 2017

-3 ! Sid Ahmed, MLA., “Image Processing Theary, Algorithms and Architectures™, Me Graw Hill,

| 1995,
2 sﬁm
me
tﬂl""n:.uulllﬂ"r
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VLS1 DESIGN AND TESTING LT | F|)|C
FRBVLD204 LABORATORY a ol 2ol

Course Outcomes

R ——

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

CO1: | Design and simulate the performance analysis of source followaers, and OF- AMPs

CO2: Des:gn and simulate test and verification using system Verilog

;:03- . lmplementnhun of the real Hme nppln:.mnn using FPGA

Pre mqm.mr
CO/PO Mapping
(3/2/1 indicates the strength of correlation) 3-5trong, 2-Medium, 1-Weak
COs Program Outcomes (POs) =
PO PO2 rO3 PC4 POS

col 2 1 3 3 r E

CO2 2 1 3 3 2

Co3 2 1 3 2 2

Course Assessment methods
Direct | Indirect

CIE test I (20) RTPS (10)
otz o) o Course end survey
CIE test 11 {20) Semester End Examination: 40 marks .
Quiz2 {5) -
List of Experiments

L. Analog circuits case studies - Schematic entry to GDS 11 layout
Design and simulate frequency response and nolse analysis of any Source followers
2, Design and simulate operational amplifier performance parameters - One-stage Op Amps,

e e —

Twio-stage Op Amps

Design and implement FIR and (IR filters
Design and implement LMS adaptive filters
Verification of combinational circuits using system Verilog
Verification of sequential circuils using system Verilog
Implementation of Elevator controller using FI'GA
Implementation of Model Train controller using FPGA

e

s B

Theory: 0 | Tutoriah0 | Practical: 30Hrs = Project: 07

2702005 Verson 10 Frogramme: MEZM Tech Smﬂ' .- o




P23VLD203 MINI PROJECT

Course Qutcomes

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

COL:

Identify the thrust areas in VLSI and related domains.

Cox

Formulate the methodology in interdisciplinary mode.

CO3:

Draft the methodology and develop the product/al gorithm related to VLSI domain.

Pre-requisite:

CO/PO Mapping
(3/211 indicates the strength of correlation) 3-Strong, 2-Medium, 1-Weak

Frogram Outcomes (FPOs)

PO PO2

PO3

PO4

o1 3 3

3

coz: 3 3

3

o3 3 3

e | ko

3

Course Assessment methods

Direct

Review [ - 5 Marks
Rieview I1 -10 Marks
Review [[1-15 Marks

Final Project Report- 10 Marks

Total CIE: 40 marks

Semester End Examination: 60 marks

This mini-project course provides students with an opportunity to apply the knowledge and skills acquired
in the Master of Engineering (ME) program in VLSI Design to a practical design project. Through hands-on
experience, students will gain proficiency in various aspects of VLSI design, including design

methodologies, simulation, layout, and verification.

Theory: 0 Tutorial: 0 Practical: 0

Project: 30 Hrs Total Hours: 30 Hrs

o s
L 27 ) 2

Dr. R.S. SABEENIAN, me.PhD,
MEBA. FIETE. FIE(L MIEEE WISTE MILPRAL,
Prokssar & Head of tha Department,

of Etectienicy ied Convmniation Enginearng,
Sona College of TechnGiody,
Salem 638 505, Tamil Nadu,

EY P N

27012025  Vemion L1
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P23GET0] English for Research Paper Writing

Course Qutcomes

At the end of the course, the student will be able to
CO1: | Demonstrate rescarch writing skills both for research articles and thesis
CO2: | Frame suitable title and captions as sub-headings for anticles and thesis |
C03: | Wnite each section in & research paper and thesis coherently |
CO4: | Use language appropriately and proficiently for effective writien communication

COs: | Exhibit professional proof-reading skills to make the writing error free

Course Assessment methods
Drirect Indirect
CIE test I (30} “'-‘Tuui-::rﬁ::mm
CIE test IT (30) Semester End Examination: NIL Course end survey
CIE test 111 {40}
nit 01: & Hours

Planning and preparation, word order, breaking up long seniences, organising wdeas into
parngruphs and sentences, being concise and avoiding redundancy, ambiguity and vagueness

Unit 02: | &Hours
Interpreting research findings. understanding and avoiding plagiansm, paraphrasing sections of a paper/ abstract

l'in.ﬁﬂ!e__ & Hours
Key skills to frame a utle, to draft an abstract, to give an introduction
Limit 04 & Hours
Skills required to orgamise review of liternture, methods, resuits, discussion and conclusions
Unit 05: 6 Hours
Usage of appropriate phrases and key terms 10 make the writing effective - proof-reading to ensure srror-free writing
Theory: 30 Hrs Tutorial: - Practical: - Project:—- Total Hours: 30 Hrs
TEXT BOOKS N
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 Scientilic Paper, Cambridge University Press, 2006,
4| Goldbort R, Writing for Science, Yale University Press, 2006. (available on Google Books)

=

1 | Martin Cutts, Oxford Guide 1o Plain English, Oxford University Press, Second Edition, 2006
Dr. M.RENUGA,

Profossor & Head,
Department of Humanities & Languan=s.
Sana College of Technoloery,
SALEM - ¢-

- Sl it

A8a2  Vemdon 5O Programme: ME /M, Tech ME /M. Toch Regubsrons 2027



Sona College of Technology, Salem
{An Autonomous Institution)
Courses of Study for M.E/M.Tech. Semester 111 under Regulations 2023 (CBCS)
Branch: VLSI Design

Total | Course
S5.No | Course Code Course Title L|T|P|J|C | Category | Contact | Type*

Hours

Theory courses
L. | P23VLDS03 | Elective: ASIC Design 3 o 3 PE 45
2. | PZAVLD50T | Elective: Nano Electronics 1/0(0|0) 3 PE 45 T
* | pasvipsie m‘;ﬁmﬁw slojojofs]| T 45 T
Circuits
4. | P23VLD301 | Project Work.] uiu Dl16] 8 PC 240 P
Total Credits | 17

“T- Theory, TT- Theory with Tworial, TL- Theory with Laboratory, TP- Theory with Praject, TLP- Theory with
Laboratory and Project, L-Laboratory, LT- Laboratory with Theory, LP- Laboratory with Project P-Project

Approved By

|
e ¥ B i AN

Chairperson - ECE BoS Member Secretary/ DA padaciios Chairperson, Academic

Academic Council Council & Principal
Dr.R.S.Sabeenian Dr.R.Shivakamar Dr.J Akilandeswari Dr.5.RR.Scathil Komar
DI%S&BEEN IAN, MEPhD.,
BEEE Tl SEoMlaEME VLSI Studenss and Stff. COE
meausarl tead of the Departmeont, -

Departmant of Elgctonics mmd Sommunicatinn
Sona Collegs of Technology,
Salem-636 005. Tamil Nady

14.6.2025 Version 1.0 Semester 3 PG Regulations-2023 (M.E/M. Tech)



P23VLD503 ASIC DESIGN

Course Outcomes

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

C01: | Apply Logical Effort Technique for predicting Delay, Delay Minimization and FPGA
Architectures,

CO2: | Analyze and design the programmable ASIC Architecture,

COa: Design Logic Cells and 1/0 Cells.

COd: | Use Algorithms for Floor Planning and Placement of Cells and to Apply Routing Algorithms for
Optimization of Length and Speed.

CO5: | Analyze High Performance Algorithms Available for ASICs.

Pre-requisite:
CO/PO Mapping
(3121 indicates lhestrmg,th of correlation) 3-Strong, 2-Medium, 1-Weak
COs Program Qutcomes (POs)
PO1 PO2 PO3 PO FO5
Co1 2 3 3 3
o2 2 3 3 3
O3 2 3 3 3
COd 2 3 3 3
COs 2 3 3 3
Course Assessment methods
Direct Indirect
CIE test 1(10) Assignment [ Problem-solving / Seminar (10)
CIE test 11 (10) Total CIE: 40 marks Course end survey
CIE test TN {10} semester End Examination: 60 marks
Unit 01: INTRODUCTION TO ASIC CMOS LOGIC AND ASIC LIBRARY DESIGN 9 Hours

Types of ASICs ~ Design Flow — CMOS Transistors CMOS Design Rules - Combinational Logic Cell -
Sequential Logic Cell - Data Path Logic Cell - Transistors As Resistors - Transistor Parasitic Capacitance-
Logical Effort ~Library Cell Design - Library Architecture b

W\ O
27 AN RE L

o 5 E;bE.E !E.E'TE" ;
1 ﬂET'E-F 'uﬂ-:.t"-'-‘" w
ot echie .
a L L
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Unit 02: PROGRAMMABLE ASIC ARCHITECTURE 9 Hours

Architecture and configuration of ARTIX - STRATIX FPGA - Zyng FPGAs — Micro-Blaze - Nios based
embedded systems — Signal probing techniques

Unit 03 : PROGRAMMABLE ASIC LOGIC CELLS AND PROGRAMMABLE ASIC 9 Hours
I/O CELLS

Anti fuse - static RAM - EPROM and EEPROM technology - Actel ACT - Xilink LCA - Altera FLEX -
Altera MAX DC and AC inputs and outputs - Clock and Power inputs - Xilinx I/O blocks

Unit 04 : LOGIC SYNTHESIS PLACEMENT AND ROUTING 9 Hours

Logic Synthesis - Floor Planning Goals and Objectives, Measurement of Delay in Floor Planning - Floor |
Planning Tools - /O and Power Planning - Clock Planning - Placement Algorithms - Routing: Global
Routing - Detailed Routing - Special Routing

LUnit 05 : HIGH PERFORMANCE ALGORITHMS FOR ASICS 50CS AND SOC 9 Hours
CASE 5TUDIES
50C Design Flow- Platform-Based and IP Based SoC Designs - Basic Concepts of Bus-Based Communication
Architectures - High performance filters using delta-sigma modulators- Case Studies: Digital camera
- SDRAM- High speed data standards
Theory: 45 Hrs Tutorial: 0OHrs | Practical: 0 Project: 0 Total Hours: 45 Hrs
REFERENCES

1.| Smith M.L.S, “Application Specific Integrated Circuits”, Addison -Wesley Longman Inc, 2011.

.| Roger Waods, John Mcallister, Dr. Ying Yi, Gaye Lightbod, “FPGA-Based Implementation of Signal
Processing Systems”, Wiley, 2008,

3.| Steve Kilts, “Advanced FPGA Design,” Wiley Inter-Science, 2006,

4.| Wayne Wolf,, "Modern VLSI Design System-On —Chip Design”, Pearson Education, 2005.
3.| Farzad Nekoogar and Faranak Nekoogar, “From ASICs to SOCs: A Practical Approach”, Prentice
Hall PTR 2003,
gy ot e ) [FFLF
Prepared Approved By
Prof | Harirajkumar Dr.E.5.Sabeenian

Dr. R.S. SABEENIAN, ME.Ph.D.,
MBA. FIETE ©i M) MIEEE, MISTE. MIUPRAL,
Profeszor & Head of the Department;
Departman ¢i Clecinurics and “umaunicabion Enginesricn
Sona College of Technology,
Salem-636 005. Tamil Nadu,

14.6.2025 Version 1.0 Semester 3 PG Regulations-2023 (M.EM.Tech)




L T P ] C
P23VLD507 NANO ELECTRONICS
3 0 0 0 3
Course Cutcomes
At the end of the course, the student will be able to
COL: | Design and illustrate circuit design using FINFET.
CO2: | Design SRAM, NREAM, MRAM and NATURE.
CO3 | Design nano-wire and NASIC circuits.
CO4: | Analyze CNT and design FPCNA.
CO5: | Design the circuit using grapheme transistor, RTD and QCA.
Pre-requisite;
CO/PO Mapping
{37211 indicates the strength of correlation) 3-Strong, 2-Medium, 1-Weak
COs Program Cutcomes (POs)
PO PO2 PO3 PO PO5
con | 1 2 3 3
co2 1 1 2 3 3
cO3 I 1 2 3 a
CO4 1 1 2 3 3
COs 1 1 2 3 3
Course Assessment methods
Direct Indirect
CIE test 1(10) Assignment / Problem-solving / Seminar (10)
CIE test 11(10) Total CIE: 40 marks Course end survey
CIE test I {10) Semester End Examinaton: 60 marks
Unit 01 | FINFET CIRCUIT DESIGN
Introduction of FinFETs — Shorted-Gate and Independent-Gate FinFETs - Logic
Design using FinFETs - Threshold Voltage Control through Multiple Supply
Voltages — The Principle of TCMS - Logic Design using TCMS - Schmitt Trigger
using FInFETs- Latch Design using FInFETs -~ Precharge - Evaluate Logic Circuits
using FinFETs — FinFET Layout - Orlented FinFETs.
Unit 02 | HYBRID NANO CMOS IN SRAM
Fundamentals Nonplanar SRAM-Modeling of FinFET Devices for SRAM
Applications— SRAM Design-Finfet Design for SRAM - NRAM - MRAM - PCM-
Temporal Logic Folding-Architecture of Nature - Power Estimation- p
Optimization Flow: it 1 e Ph.D.
: R.S. : TE. MIUPRAL:
RLmE.FkE‘ﬁ..Hit"m partmant,
14.6.2025 Version 1.0 Semester 3 PG D23 (ALES e

526 O
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Unit 03

CHARACTERIZATION TECHNIQUES, NANO WIRE ARRAYS AND
NANOSCALE ASIC

Nano wires Fabrication Technologies — Crossbar Technologies— Architecture of
Nanowire Crossbars-Testing Crossbars-NASIC Building Blocks — NASIC Circuit
Sty les - NASIC Logic Styles - NASIC Architectures — Nano sensors,

Unit 4

CARBON NANOTUBE VLSI CIRCUITS AND FPCNA

CNTFET- Mis Positioned-CNT - Immune Logic Design - Design-Metallic CNT
Immune CNFET Circuits — VLSI Compatible Metallic - CNT Removal - Design Flow
= Nano electronic Devices - FFCNA Architecture ~-Nanotube LUT Fabrication,

Unit 5

GRAPHENE TRANSISTOR, RTD AND QUANTUM CELLULAR AUTOMATE

Fabrication — Graphene Tansistors-Analog Circuits ~Digital Circuits — Resonant
Turneling Diodes Fundamentals - QCA Fundamentals — Logic Design With QCA.

Theory: 45 Hrs | Tutorial: 0 Hrs | Practical: 0 Project: 0 Total Hours: 45 Hrs

REFERENCES

1.| Deming Chen and Niraj K. Jha., “Nanoelectronic Circuit Design”, Springer, 2014.

2| Nladimir V. Mitin, Viatcheslav A, Kochelap& Michael A. Stroscio., “Introdiction to MNanoelectronics
Science, Nanotechnology, Engineering and Applications”, Cambridge University Press, 2012.

3.| Peter |.F. Harris, “Carbon Nanotube Science Syntiesis,
University Press, 2011,

Properties and Applications”, Cambridge

4.| Hanson, Fundamentals of Nanoelectronics, Pearson education, 2009,

3. Goser K., Glosekotter P. Dienstuhl |, “Namoelectronics and Nanosystems from Transistors fo moleeular
and quantum Devices™, Springer, 2008,

W
b W SR T

Approved B
Dr K.R Kavitha Dr.R.5Sabeenian

Dr. R.S. SABEENIAN, ME.PhD,
MBA. FIETE FIEEM. MIEEE, NETE MLUPRAL,
Professor & Hepd of the Dap o Y end,
Depastment of Bacirimes and Commumizzie, = © < <p
Sona College of Techno i _;
Salem-636 005, Tamil Nadu.
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P23VLD516

ANALYSIS AND DESIGN OF DIGITAL L L F

INTEGRATED CIRCUITS 3 0 0 0

Course Outcomes

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

CO1: | Explain the digital integrated circuits design and its fabrication simulation.
CO2 | Analyze the MOS inverter circuits and static MOS gate circuits.
CO3: | Analyze the high speed CMOS logic design, transfer gate and dynamic logic design.
CO4: | Discuss about the semiconductor memaory design.
CO5 | Examine the interconnect, power grid and clock design,
Pre-requisite:
CO/PO Mapping
(3271 indicates the strength of correlation) 3-Strong, 2-Medium, 1-Weak
COs Program Outcomes (POs)
PN FO2 PO3 PO4 PO5
co 2 i 2 3 3
co2 2 1 2 3 3
CO3 2 1 2 3 3
04 2 1 . 3 3
COs5 2 1 2 3 3
Course Assessment methods
Direct Indirect
CIE test I (10) Assignment / Problem-solving / Seminar (10)
CIE test 1T (10) Total CIE: 40 marks Course end survey
CIE test [T (10) Semester End Examination: 60 marks
Unitl | DEEP SUBMICRON DIGITAL IC DESIGN AND MOS TRANSISTORS

Review of Digital Logic Gate Design - Digital IC design - Computer aided design of
Digital circuits,

The MOS transistor - Structure and operation of MOS transistor. Bipolar Transistor
and Circuit -IC fabrication technology - Layout basics - Modeling the MOS transistor

for circuit simulation — SPICE MOS level-1 d:a-.gg ; el =501
i e ENAINIAN ne v,

MBA. FIETE. ./ EH). AIEEE. MISTEMIUPRAL,

14.6.2025 Version 1.0 Semester 3 wm ;

Sona Coltege of Technology,
Salem-636 005. Tamil Nadu.



Unit2 | MOS INVERTER CIRCUITS AND STATIC MOS GATE CIRC
Voltage transfer characteristics — Noise margin definitions -Resistive load inverters —
WNMOS transistor as load devices = Complementary MOS inverters — Pseudo NMOS
inverters - Sizing inverters - Tristate inverters. CMOS gate circuits.

Unit3 | HIGH SPEED CMOS5 LOGIC DESIGN, TRANSFER GATE AND DYNAMIC
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-Dominoe Logic-Voltage Bootstrapping.

Unitd | SEMICONDUCTOR MEMORY DESIGN
Intreduction - MOS decoders - Static RAM cell design - SRAM column /O circuitry -
Memwory architecture.
Content addressable memories - FPGA - Dynamic read — write memories — Read only
memories - EPROMs and EEPROMs - Flash memory - FRAMs

Unit5 | INTERCONNECT, POWER GRID AND CLOCK DESI
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 lnops.

Theory: 45 Hrs Tutorial: 0Hrs | Practical: 0 Project: 0 Total Hours: 45 Hrs
REFERENCES

1.| David A Hodges, Horace G Jackson, Resve A Saleh, “Analysis And Design Of Digital Integrated
circuits — in derp submicron technology”, Tata McGraw Hill, Third Edition 2003.

2.| Sung-Mo Kang, Yusuf Leblebici, “CMOS Digital Integrated circuits Analysis and Design, Tata
McGraw Hill, Third Edition 2002,

WX

45 % CRLIEE .
Prepared By Approved By
Dr P.Vivek karthik Dr.R.S.Sabeenian
Dr. .S, SABEENIAN, HE.PhO,
14.6.2025 Versian 1.0 Semester 3 FIT FENLEMTech)
Dapartment of Elecimaics and Commatication Eagineer

Sona Cotlege of Technology,
Balars  E28 008 Tamil Madti.




P2IVLD301

PROJECT WORK-I

Course Outcomes

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

COL: | Identify the thrust areas in VLSI and related domains.

CO2: | Formulate the methodology in interdisciplinary mode.

CO3: | Draft the methodology and develop the product/algorithm related to VI.SI domain,

Pre-requisite:
CO/PO Mapping
(3271 indicates the strength of correlation) 3-Strong, 2-Medium, 1-Weak
COs Program Outcomes (POs)
PO PO2 PO3 POy PO5
CO1 3 3 3 3 3
co2 3 3 3 3 3
C03 3 3 3 3 3
CO4 3 3 3 3 3
COs5 3 3 3 3 3
Course Assessment methods
Direct Indirect
Review] - 5 Marks Total CIE: 40 marks
Review I1- 10 Marks Semester End Examination : 60 Marks e i
Review [11- 15 Marks ¥
Final Project Report- 10 Marks

¥ Every project may hold one faculty member appointed by the HOD as a supervisor who is expert in
the domain chosen by the team.

% The project problem formulated should be innovative and unique in ECE domain.

= Final solution identified by the student may be converted in to prototy pe.

@ The hours allotted for this course shall be utilized by the students to receive directions fram the
supervisor to refer the existing literatures and perform the experiments in the lab Io come up with
the low cost solutions,

% Periodic reviews shall be held by the expert committee identified by the Head of the Department
and assessment may be done.

© Final report and relevant documents to be submitted and final assessment will be done by the
internal and external examiners appointed by the COE.

Theory: 0 ! . Tutorial; 0 Fractical:0 | Project: 240 Hrs |  Total Hours: 240 Hire
M—- e =0 Te I:-";:_'
Prepared By Approved By
Dr T.Shanthi Dr.R.5.Sabeenian
14.6.2025 Version 1.0
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Sona College of Technology, Salem
(An Autonomous Institution)
Courses of Study for MLE/M. Tech, Semester TV under Regulations 2023 (CBCS)
Branch: VLSI Design

o Total Course |
S.No Sk Course Title LI|T|P|Jd| C | Category | Contact | Type*
Huours
Practical courses
i. PRIVLID401 | Project Work-1 Glo | 0|28 14 PC 420 P
Total Credits | 14

*T- Theory, TT- Theory with Tuterial, TL- Theory with Labomtory, TP- Theory with Project, TLP: Theory with
Laboratory and Project. L-Laboratory, LT- Laboratory with Theary, LP- Laboratory with Project

Approved By

sz, W o Qilog7| 8or0 7

Chairperson, Electronics and Member Secretary, O T 'fl:hnlrprrm Academic
Communication I.‘.ﬂﬁh'urdng BaS Academic Couneil Council & Principal
Dr. RS Sabeenian Dr.R.Shivakumar Dr. L Akilandeswari Dr.S.R.R.Senthil Kumar

1AN, ME.PhD.
D e iceE sTE MUPRA
%ur & Head of the Department,

I Eectrdicsnnd Qion bgiRETGn Engineering. Fourth Semester M.E VLSI Students and Staff, COE
Sona College of Technology,
Salem-625 005, Tamil Madu.
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FZIVLD401 PROJECT WORK-11

Et:;lne (lofeomes

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

identify problems, formulate literature sursey, and analyse problems related to VLS Design in
miltidisciplinary areas. .

€Ol

| C02: | Design and conduct experiments to Interpret data pertaining to VL5I Domain.

| €03; | Prepare documentation and presentation.

| Pre-requisite:

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

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

Cs

"

POI

PO2

PO3

P4
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3

3

-
1
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3

3

3

3
3
3

SREETE LW 3

3

3

Co3 3 3 i

Course Assessmeni methnds

S T T

Direct

Indirect

Review | - 5 Marks
| Review IF-10 Marks

Total CIE: 40 marks '

Semester End Examination: (60} | Course end survey

Review 111-15 Marks |

Final Prod

L Report- 10 Marks

i Project work instructions:

-

o>
-
"

Every project may hold one faculty member appointed by the HOD as a supervisor who is cxpen w
the domain chosen by the team.

The project problem formulated should be innovative and unique in VLSI domain.

Final selution identified by the student may be converted in to prototype.

The hours allotted for this course shall be utilized by the students to receive directions from the
supervisor to refer the existing literatures and perform the experiments in the lab to come up with the
low cust solutions.

Perioc.c reviews shall be held by the expert committee identified by the Head of the Department and
use wment may be done.

Meonitoring commitiee may be appointed to regularly monitor the progress work of the student team.
Final report and relevant documents to be submitted and final assessment will be done by the internal
and external examiners appointed by the COE.

Friject:420Hs | Total Hnun:-i!ﬂ'_l-lr:-

Tutorial: - |L

Theory: -
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