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AKSHAYA INSTITUTE OF TECHNOLOGY

Lingapura, Obalapura Post, Koratagere Road, Tumakuru - 572106
DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

() VISION

To produce competent engineering professionals
in the field of Electronics and Communication
Engineering by imparting value based quality
technical education to meet the societal needs and

todevelop socially responsible citizens.

Program Specific Outcomes (PS0s)

After Successful Completion of Electronics an

Communication Engineering Program

Students will be able to

1. Apply fundamental knowledge of core.
Electronics and Communication Engineering
in the analysis, design and development of
Electronics Systems as well as to interpret and
synthesize experimental data leading to valid
conclusions.

. Exhibit the skills gathered to analyze, design,
develop software applications and hardware
products in the field of embedded systems and
allied areas.

) MISSION

M1: To provide strong fundamentals and
technical skills in the field of Electronics and
Communication Engineering through effective
teaching learning process.

M2: Enhancing employability of the students
by providing skills in the fields of VLSI,
Embedded systems, Signal processing, etc.,
through Centre of Excellence.

Ma3: Encourage the students to participate in co-
curricular and extra-curricular activities that
creates a spirit of social responsibility and

. leadership qualities.

Program Educational Objectives (PEOSs)

PEO1: Graduates exhibit their innovative ideas
and management skills to meet the day to day
technical challenges.

PEO2: Graduates utilize their knowledge and
skills for the development of optimal solutions to
the problems in the field of Electronics and

Communication Engineering..

PEO3: Graduates exhibit good interpersonal
skills, leadership qualities and adapt themselves
for life-long Learning
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VLSI Design and Testing Semester 6
Course Code BEC602 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 4:0:0:0 SEE Marks 50
Total Hours of Pedagogy 50 Hours Total Marks 100
Credits 04 Exam Hours 3 Hours
Examination nature (SEE) Theory
Course objectives:

1. This course deals with analysis and design of digital CMOS integrated circuits.

2. The course emphasizes on basic theory of digital circuits, design principles and techniques for digital
design blocks implemented in CMOS technology.

3. This course will also cover switching characteristics of digital circuits along with delay and power
estimation.

4. Understanding the CMOS sequential circuits and memory design concepts.

5. Explore the knowledge of VLSI Design flow and Testing.

Teaching-Learning Process (General Instructions)

These are sample Strategies; that teachers can use to accelerate the attainment of the various course

outcomes.

1. Lecture method (L) does not mean only traditional lecture method, but different type of teaching

methods may be adopted to develop the outcomes.

2. Show Video/animation films to explain the different concepts of Digital Signal Processing

3. Encourage collaborative (Group) Learning in the class

4. Ask at least three HOTS (Higher order Thinking) questions in the class, which promotes critical
thinking

5. Adopt Problem Based Learning (PBL), which fosters students” Analytical skills, develop thinking

skills such as the ability to evaluate, generalize, and analyse information rather than simply recall it.

6. Topics will be introduced in a multiple representation.

7.Show the different ways to solve the same problem and encourage the students to come up with

their own creative ways to solve them.

8. Discuss how every concept can be applied to the real world - and when that's possible, it helps

improve the students' understanding.

9. Adopt Flipped class technique by sharing the materials / Sample Videos prior to the class and have

discussions on the that topic in the succeeding classes.

MODULE-1

Introduction to CMOS Circuits: Introduction, MOS Transistors, MOS Transistor switches, CMOS

Logic, Alternate Circuit representation, CMOS-nMOS comparison.
[Text1: 1.1,1.2,1.3,1.4,1.5.1.6]

Teaching-Learning Process: Chalk and talk method, YouTube videos, Power point
presentation RBT Level: L1, L2

MODULE-2




MOS Transistor Theory: n-MOS enhancement transistor, p-MQOS transistor, Threshold Voltage,
Threshold voltage adjustment, Body effect, MOS device design equations, V-I characteristics, CMOS
inverter DC characteristics, Influence of pn / Bp ratio on transfer characteristics, Noise margin,
Alternate  CMOS inverters. Transmission gate DC characteristics. Latch-up in CMOS.
[Text1: 2.1,2.2,2.3,2.4,2.5.2.6.]

MODULE-3

CMOS Process Technology: Silicon Semiconductor Technology, CMOS Technologies, Layout
Design Rules. [Text 1: 3.1,3.2,3.3.]

Circuit Characterization and Performance Estimation: Introduction, Resistance Estimation,
Capacitance Estimation, Switching Characteristics, CMOS gate transistor sizing, Determination of
conductor size, Power consumption, Charge sharing, Scaling of MOS transistor sizing, Yield.
[Text1:4.1,4.2,4.3,4.4,4.5.4.6.4.7,4.8,4.9,4.10]

Teaching-Learning Process:
Chalk and talk method/Power point presentation, YouTube Videos RBT Level: L1, L2, L3.

MODULE-4

CMOS Circuit and Logic Design: Introduction, CMOS Logic structures, CMOS Complementary
logic, Pseudo n-MOS logic, Dynamic CMOS logic, Clocked CMOS Logic, Cascade Voltage Switch
logic, Pass transistor Logic, Electrical and Physical design of Logic gates, The inverter, NAND and
NOR ogates, Body effect, Physical Layout of Logic gates, Input output Pads.
[Text1:5.1,5.25.2.1,,5.2.2,5.2.3,5.2.4,5.2.6,5.2.8,5.3,5.3.1,5.3.2, 5.3.4 ,5.3.8,5.5]

Teaching-Learning Process:
Chalk and talk method, YouTube videos, Power point presentation RBT Level: L1, L2, L3.

MODULE-5

Sequential MOS Logic Circuits: Introduction, Behaviour of Bistable Elements (Excluding
Mathematical analysis) SR Latch Circuit, Clocked Latch and Flip-Flop Circuits, Clocked SR Latch,
Clocked JK Latch.[Text2: 8.1, 8.2, 8.3, 8.4]

Structured Design and Testing: Introduction, Design Styles, Testing[Textl1: 6.1, 6.2. 6.5]

Teaching-Learning Process:
Chalk and talk method/Power point presentation RBT Level: L1, L2, L3

Text Books:
1. Principals of CMOS VLSI Design A System approach Neil H E Weste and Kamran
Eshraghain . Addition Wisley Publishing company.
2. “CMOS Digital Integrated Circuits: Analysis and Design”, Sung Mo Kang & Yosuf
Leblebici, Third Edition, Tata McGraw-Hill.
Reference Books:
1. “CMOS VLSI Design- A Circuits and Systems Perspective”, Neil H E Weste, and David
Money Harris 4th Edition, Pearson Education.

2. “Basic VLSI Design”, Douglas A Pucknell, Kamran Eshraghian, 3rd Edition, Prentice Hall of
India publication, 2005




Course Outcomes: After completing the course, the students will be able to

CO1

Apply the fundamentals of semiconductor physics in MOS transistors and analyze the
geometrical effects of MOS transistors

CO2

Design and realize combinational, sequential digital circuits and memory cells in CMOS
logic.

CO3

Analyze the synchronous timing metrics for sequential designs and structured design basics.

CO4

Understand designing digital blocks with design constraints such as propagation delay
and dynamic power dissipation.

C05

Understand the concepts of Sequential circuits design and VVLSI testing




T R R R R T s e s e e
Mo du ['{ = | @

Iw{wo c&up')-{oor) i_g 'Ei\/_u_Jl cuvay Jr%

.Mﬂ7[1000 o. oé 'Hawfslor& W
e §ST Lo ~ (00 Lo?ec ?a’feﬁ
196 ¢ MS T [0~ (000 Ndelees, MUX, COUUCQEVS
(A7) LsT L0060 ~ (0000 g bit ps pam, Ron
g0 VLST 10000 - | adllliop 6 & 32 b7E Mprs DRA
990 ULST [ - 10 millon DSDs . @MOY}L censors
«J0 00 as 1 10 o | Asics |, soc

Moove'y low . . (607(/00/3 MooYe (%5)

—

et m D(.UMBCW Oé ’{‘de-LSF&‘iOff ?LCQ?(]YO:[CCP oun J C

AEWJD[M cﬁcn/ &/017 [ &= /Lio»r/[(cf’
fﬁuﬁ? e 14705 ,30% .9 &¢ maej fpe Yei},ayoﬂwy QA

,LCP ;‘LOJGU efyars evq.

e MOS TTCLMSIS‘fC’fS (AAQ{‘CLI O?LQCQ-Q gQELL!COMQDU‘—pOY/ St \COY))
(MOS" "IYGMSIS‘(O]’ ave Crea‘{cr[‘ L g(ﬂdﬂ' YLLUH7(DSH/L?
g'\“"W“/ ij ey s og Concluetinc a(,w/ (nsu a*@wu\?

o0 a'fl‘euoaﬁ& o C{Cﬂ’m a C&Mcﬁw{’g& [ ke C‘lt?unluve




CMOS '(ufll.\u[nz/i/ /“m\/}\‘l(s [wo J/)pg (xg Yyallltia1 01
‘/["f mm} P "://)(‘ IMHNS{MS . aunsis-loy
i“/“‘ﬂ I' on Ps o ba sed om (€ lechic (’ﬁ;'uf(].”g [rouce

"ﬂly Qye (‘Q”( p/ as _(ﬁ;t‘/('/ P-éﬁl’r'/ 'l\r“ ““DQ{C” .

$ra us o

udce at¢

("v(k(f .\‘c‘(') ;’("1(.‘1 (Nt(‘/‘ (J .«\l(j)vn/g f‘/{ '([,\\C (e
e Shown Qe e aud P Wy{"c\r)s

&c(lv?[:/ (%/9“.! T -!Wn ol licon
(‘{:d N ') Gm ',t‘

4 ; .
{ o J; Peatd J /4/51/:(0!)9.
1 ZIITLA f

0T f Dot
r.\m_ Li_l ‘ 0y — I j//urmq

P' -{L‘/Pt‘ lebhl{@ /I;(L/ /! { Cdé&f}a‘/e
s ﬁlf -

—C 4/%3

Podog [vauuclo;

L’)(,c?(,‘f allll a . {(/f)e [90(07

QEMT [C\Ltcpttn'f(\r G(\Oj‘accﬁ"ﬂ

Noared

\
N/
| ——

Naos  f ausisior

Ap A0S ‘rlm*%rs\fm ¢

aurP [\ag 17(’@0 i"(( ”"f//)f.
4o (]‘G'FQ (a”e(p Il Cocuyee ('turr Advaln ’['[,\17

au l? LU/ ¢’ca “L} (‘qu'é"\m /m(’ Q u(j\ ?L--\‘fi"rf&» Cfuﬁ o é[ e .

Tl [Joc!.t/ (s /7/’ rca H’“/ 7 70(“*(46(17 )



AL S /{—\ausfg_[oy (au !’)aﬂ 700(_‘}’ Us wey Y;ODY g
O

A Pawos v awcr Hor < JU&{' O/Q(/“O“O*{e,

Courtt aucf lyaln Vf’(?r"on woitb

coufacen ¢ P JU‘J’G
f\—l CJ"PE bo CL\-/

[':Ov MNODOS Qa “h(}leS{Dr co lhen -?:o P_r)
#um’hoom Of) +0u Q)UYCC Clb‘4 'Ca'(af/) +o é)od]7

avy« yenverSe éfCLSfEC/ auq %YQMSL&JFOT ¢ OF [,

wlen 9 = *f'I’CLbL&FJ"*'OF te ON ([o??c [l@}[vl @a

Foy ,D(LLUS —ﬁausfﬂor _C,UL\QU C/ =45 ‘;L“YCU/LSFS‘ILO’}/
wbew  g=l s frawsdor T oF

[e]

P on o)
] e &L"j& /Dovludlf’o} J¢ y€/>7€§€01'1f€5? as Vop or
[ogic | (5v) aue (o }@Dﬂ_mﬁmj as AMD oy
Ves a (0(7&@[011) Tt cwtdds anodoef g5
Mown  below .

D

D | G- C}
nanol &4 oF = \,@L:l
——\/ & "]f 6 Al
L .

o p
6{30 1\‘ eL:l
Puo ¢ 4 ” 4



-

-&fid (hacfure _qé' Mo hawsisdors. @

NVULLION T CMOS CRCOITS

FIGURE 1.1

- MOS transistor physleal structures
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FIGURE 1.2. MOS transistors viewed 23 switches
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