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VLSI Design

Course Outcomes

Faculty Name: A. Sarath Kumar /J. Sairam A.Y:2023-24

Name of the Course: VLSI Design

Subject Code : 20EC6T03 Class: 11l Year Il SEM

CO code CO Description geoners,
Level
C322.1 | Understand various fabrication steps and electrical properties of | Understand
MOS circuits

C322.2 | Outline the Stick & Layout Diagrams for MOS circuits Understand

C3223 | Demonstrate the basic circuit concepts & Scaling models to the Apply
MOS transistors

C3224 Identify various Static and dynamic CMOS circuit designs Apply

C322.5 Tllustrate various FPGA architectures and Advanced IC’s Understand

Course Outcomes Mapping with PO’s and PSO’s

CO-PC?)I\:::: mim P02z | PO3 | PO4 | PO5 | PO6 | PO7 | POS | POY | PO10 | POII | POI2
C322.1 3 )
C322.2 3 2
C3223 3 3
C3224 3 2 E)
C322.5 3 3
Average | 3 3 3 3




CO-PSO MaPPing

IS
C322,1 —S01l_| PSO2 | 1503 | Tsod
C322) [ —T—2 3 2
C3223 : 2 2
C3224 | 2 2
[ ~322.4 3 5 >
| C3225 ) > 3
A
&& 2 2 2
CO-PO Mapping Justification
MAP CORRELATION
PING LEVELS MAPPING REASONS
C322.1-PO1 3 To understand the fabrication steps and technology basic
knowledge of Engineering is needed
C322.1-P0O3 2 The designed structures provide solutions for complex real
time problems
C322.2-PO1 3 For drawing stick diagram basic knowledge is needed
C322.2-PO2 ) Design of stick diagrams is by analyzing the complex
) problems and to provide simple representation
C322.3-PO2 3 Circuit concepts and scaling needs the concept of problems
: analysis
With the concept of scaling appropriate miniaturization can
C322.3-PO3 3 be obtained
For the static and dynamic analysis mathematical and
C322.4-PO1 3 physical insight is needed
Study of static and dynamic analysis provides solution for
C322.4-PO2 2 complex problems
C322.4-PO5 3 To makes the analysis modern tool should be utilized
To understand and design the FPGA survey on existing
C322.5-PO2 3 literature is essential to develop optimal solution. N
"C322.5-PO3 3 Design of FPGA provides the solution for existing problems




| CORRELATIo
REL
LEVELS ATION MAPPING REASONS
C322.1p50 T =
BAN 1 - ication if
.\T—-__-—-_ Fabrication rch”cs app];catIOD ;
C322.1-p 15 VLSI knowledge :
02 2 This provides solution for design
C322.1- of digital system
rogramming skills are r
C322.1-PSO4 2 $I1is will be basic requirement for
analysis of future research trends
are————— in VLSI i
C322.2-ps0] 2 For design of stick diagrams
knowledge of VLSI steps are
required i -
C322.2-PSO2 3 This is direct solution for design
of IC’s
C322.2-PSO3 2 For various convcrsions‘such as
net list programming skills are
required
C322.2-PSO4 2 }’:Vhile d‘zsigr:iing new trends are to
e considere
. 3 Scaling is possible if we possess
C322.3-PSO1 knowledge on fabrication
= 2 This is one of the much-needed
C322.3-PS02 technique for miniaturization
5 2 For validation and initial testing
C322.3-PSO3 software skills are required
2 Scaling always gives scope of
C322.3-PSO4 new trends in research and
development
3 Static and dynamic characteristics
C322.4-PSO2 are needed for providing new
solutions
2 Analysis can be performed by
C322.4-PSO3 using software tools
2 Analysis of circuits and new
C322.4-PSO4 trends is always new field of
rescarch
2 FPGA design aspects provides
C322.5-PSO2 solution for many issues
2 For design and analysis of FPGA
C322.5-PSO3 software skills are re uired
3 Design aspects of FPGA 3y sy
C322.5-PSO4 state of art research
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Name of the F. e
aculty: Dr.M.I’.Puma kishore/Mr.K.Ramakrishna

Subject: Computer Networks (2023-24 SEM 11)

Course Qutcomes .

Subject - CO no i Level Bloom’s
- I" Coursc outcomc eVE Taxonom}'(Ncw)
ustrat .
20CS 5T0¥ 1 e ate the OSI and TCP/IP reference LL2 Comprehension
20CS5T01.2 ?e::l;:)yozlz gl\ifgs\c layer protocols and LAN LL4 Analysis
Computer 20CS5T01.3 . 0 :
Networks : Su(rjnmarlze various Routu}g zflgonthms LL2 . Comprehension
and Congestion control principles. ;
20CS5T01.4 | Describe Transport layer protocols. LL2 Comprehension
20CS5TO1.5 | Develop application layer protocols TS Applying

CO-PO Mapping & CO-PSO Mapping

po1 | po2 | o3 | pos | pos | Pos | Po7 | Pos | Po9 [ Po10 | PO11 | POI2 | PSO1 | PSO3 | PSO3
20CSSTOLL | 3 !
20css5T012 | 3 | 3 | 3 3 !
20CS5T01.3 |- HiE I _ 1 I
20CS5T01.4 B 3 3 1 1 1 1 2 2
20CSSTOLS | 3 N . , 1 1 3
3.00 | 3.00 | 2.80 3.00 [ 1.00 | 1.00 1.00 [-2.00 | 1.00 | 133 | 2.00

* 3-Strong 2-Moderate 1-Slight




/M—"RPL“%
1. CO-1 iS_com

7 ly map
s0 CO- | strong
with PQ-1.

. Ks,

Pletely relateq 10 developmen environment of ComputerNetwor

- 2.C0O-2is strongly relateq to Solve
Protocols, 5o

nd MAC layer
C0o-2 strongly maps v

' logies @
Problems by using Different LAN Technolog
ith PO-1, PO-2, PO-3 and PO-5 and

O-5
ith PO-3, P

' maps wit
yrelated to Apply Different routing Algorithms, so CO-3 strongly

and weakly maps

4.CO-4 is strongly related to Tra

-5 and
i h PO‘3’ PO
nsport Layer Protocols, so CO-4 strongly maps Wit
weakly maps to PO-6, PO-7 and

PO-11.

: 3 -5 and
. : with PO'B’ PO
5.CO-5is strongly related to Application Layer Protocols so CO-5 strongly map

weakly maps to PO-6, PO-7 and PO-11.

Similarly CO’s-PSO’s Mapping Reasons:

— 1 weakly map
1. CO-1 is completely related to developmerit environment of Computer Networks, so CO v y
- with PSO-1. s -

2.CO-2is str-ongly related to Solve problems by using Different LAN Technolo

gies and MAC layer
Protocols, so CO-2 weakly maps with PSO-1. .

3. CO-3 is strongly related to Apply Different routing Algorithms,

so CO-3 weakly maps with PSQO-1]
4. CO-4 is strongly related to ”franspon Layer Protocols, so CO-4 weak]

Y maps with PSO-1, and moderately
mapped with PSO-2 and PSO-3 - :

5. CO-5 is strongly telated to Application Layer Protocols so CO-5 weakly maps with PSQ. e
n;odcrately mapped with PSO-2 and PSO-3

-
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Name of the Faculty:
s ty: Mr.K.Ramakrishna
Course: RVSP (20ECSE04) Class: 111 B. Tech ECE(1,2&3)
AY: 2023-24 ; Semester: 1
After let: L. Course Qutcomes :
S completing this course the student will be able to: e ——————
I. No. .
o[ L0 . COURSE OUTCOME Bt
: Understand the basics of probability, events, 1&
1 C314.1 sample space and how to use them to real life Undcr§lﬂtllion
problems. Applica
___________-'—-—-
: . Analyze that jable i
2 C314.2 YZ a the.random variable is always a Analyze
. numerical quantity.
‘| Understand t i i d
; . rcIaterthzrm :e mult:;l)le trandolm val;lables an Understand &
C314.3 ough examples to real problems. Application
. Understand the concept of random processes in _
4 C314.4 both deterministic and non deterministic types, & Understand

correlation functions.

Evaluate the Autocorrelation and its relation with
power density spectrum and its properties,

5 C314.5 | Evaluate the autocorrelation function and power

spectral density of system response. Evaluation
Mapping ofcm:rsc-outcomcs with program outcomes:
- High-3 - Medium -2 Low-1
[ PO/CO POl | PO2 | PO3 PO4 | POS | PO6 | PO7 | POS | PO9 PO10 | PO11
C314.1 2 3 = B - - - - - i i
C314.2 2 31 - - - - - - i — | -]
C314.3 2 3 - - - - - - I e e
3 S N S S Wy By et R
C314.5 2 3 - - ' N - - . _\——;ﬁ__\
| - —) 1 - | - ,
\\
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of course
0"‘400mcs With Pcrl‘nrmnncc Indicators:

\\;

NENEIENE
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C314.5 |1.11 :

PO/COTPOI THg; PoT

C314.1 [T e ———
O34 [Tl g ———
G343 [ 111 pa——

C3144 111 227 T——

PO4 POS

POG

POY |
po7 [PO8 [POY | 777 | 1 —

Co mappino with PSO

CO/PSO

PSO1

C314.1

C314.2

C314.3

C314.4

C314.5

Wlwlw|lwl|w

CO-PO/PSO mapping Justification:

" Mapped POs: PO1, PO2

POL.

complex engineering problems.

EN GMEM G KNOWLEDGE: Apply the knowledge of mathematics, science,

engineering fundamentals, and an engineering specialization to the solution of

PO2.

PROBLEM ANALYSIS: Identify, formulate, research literature, and analyze
complex engineering problems reaching substantiated conclusions using first’

principles of mathematics, natural sciences, and engineering sciences.

Able to apply concepts, design, and implement complex systems related to Analog &

PSOI1 Digital Circuits, Communications, and Sign

PSO3 [ Able to identify problems in the society and 501%

: ' : : bility, events, sample spnee
derstand the basics o'meb"‘ o SATple space
) g:z:z% p[i(r)lblems. (Understanding & Application)

al Processing.

and how tq use them tq



robabiJ; , ,
% Able to Identj a:gbf;ht concepts i Communications, and Signal Proces

sing.

nd Probability of real time events in the society
L ]

C314.2. Analyze that the rq

dom variable i always a numerical quantity. (Analyzing)
— :

| PO1 |

Justification

Students acquire knowledge of Random variable.

[ P02

> D —

" Able to e ———— - lated
PSO] Able to apply Random variable concepts, design, and nmplemgnt complex systems relate
! to Analog & Digital Circuits, Communications, and Signal Processing.

society and solve by designing projects.

| PSO 3 | Able to identify problems in the

e C314.3. uncierstand the multiple random variables and relate through examp
problems. (Understanding & Application)

les to real

Justification

PO1 | Get the knowledge of multiple random variables.

PO2 | Easily evaluate the expected values of multiple random variables and joint

maoments

Able to apply of multiple random variable conce

Processing.

pts, design, and implement complex
PSO1 |- systems related to Analog & Digital Circuits, Communications, and Signal

PSO3 | Able to identify problems in the society and solve by designing projects.

e (C314.4.Understand the concept of fandor'n processes in both deterministic
deterministic types & correlation functions. (Understanding)

: Justification
POI - | Get the knowledge of random processes and its ¢l

assification.

and non

‘ PO2 [ Evaluate the Autocorrelation & Cross correlation functions.

Able to apply random processes concepts, design, and implement egn —
PSOI to Analog & Dlgll.al Circuits, Connnunications' and Si“nalo[;,rlgie.\ Systems relateq
PSO 3 | Able to identify problems in the society and solye by designing Projects e




U

. C314.5: Evaluate the autocorrelat;
Properties. (Evalyat

ing)
' m response.
Eva]uate| find the autocorrelation function and power spectral density of syste '
(Evaluating) -

L \
POI _
PO2

- Justification - h ACF.
: : on wit
Get the knowledge of Power spectral density function and its relati

Find ACF from PSD and PSD from ACF.

. ; i implement complex systems
pso] | Able to apply Power spectral density concepts, design, an(::;:f an Signal Processing.
] related to Analog & Digital Circuits, Communications, ojects
PSO 3 | Able to identify problems in the society and solve by designing p
PO1 | Get the knowledge of LTI system and its Response.

; response.
PO2 | Find correlation function and power spectral density for LTI System resp

i i lex systems
Able to apply random processes concepts, desxgn, .and 1mpdlesn.1:’3nzti lc;:glze:s ;}; .
5501 related to Analog & Digital Circuits, Communications, and Signal F o g
PSO 3 | Able to identify problems in the society and solve by designing projects.
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DIGITAL SIGNAL PROCESSLN_G_

F Course Outcomcs_____________B_’—
aculty Name: Mrs.K.Sowjanya/Dr.Sarala Patchala .Y: 202

Name of the Course: Dj ital S
" Subject Code : 20EC6T§2 s Processmg Class: 111 Year Il SEM

. Taxonomy
CO code Cco Description Level
derstand
Apply the differerice equations concept in the analysis of Discrete Unde
C322.1 q P (TL2)
time systems
Understand
C322.2 Use the FFT algorithm for solving the DFT of a given signal - (TL2)
, . : . g Apply
C322.3 | Design a Digital filter (FIR&IIR) from the given specifications (TL3)
c322.4 Use the Multirate Processing concepts in various applications (eg: Apply .
’ Design of phase shifters, Interfacing of digital systems) (TL3) .
: . . Apply
C322.5 Apply the signal processing concepts on DSP Processor. . ('[E’I_I?S;

Slgn of the faculty . ; HOD
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Course Outcomes Mapping with PO’

Faculty Name:
Name of the'C

Subject Code : 20EC6T02

Mrs.K.Sp\yjal1yn/Dr.Sarala Patchala
ourse: Digital Signal Processing

s and PSO’s

U Kakinada)

ERING

UNICATION ENGINE

A.Y: 2023-24

Class: Il Year I SEM

Course Outcomes

' Taxonomy
CO code ~ CO Description Level
c322.1 Apply the difference equations concept in the analysis of Discrete Understand
time systems
C322.2 | Use the FFT algorithm for solving the DFT of a given signal Apply
€322.3 | Design a Digital filter (FIR&IIR) from the given specifications Apply
Use the Multirate Processing concepts in various applications (eg: Apol
3224 Design of phase shifters, Interfacing of digital systems) pPYY
C322.5 | Apply the signal processing concepts on DSP Processor. Apply
CO-PO Mapping
"GO code | PO1 [ POZ | PO3 | PO4 [ POS | POG | PO7 | POS | PO9 | POIO | POLL | PO12
c3221 | 3 2
€322.2 312
3223 | 1 | 3|2
c3224 3 12
2305 | 2
fons | LS
[Average | 2 28] 2
CO-PSO Mapping .
CO code | PSOI PS02 PS03 PS04
3221 3 2 :
C322.2 2 .3
c322.3 2 3 —
Cc322.4 2 3 EEEE——
C322.5 2 3
| Average 2.2 2.8
‘—J\J
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DIGITAL SIGNAL PROCESSING

Facul . Co/rorrso JUSTIFICATION
ulty Name: M:s.K.Sowj ALY: 2023-24

ame of the Coyrge: Digit

Subject Code

an}:afDr.SaraIa Patchala
al Signal Processing .

K- s

Sign of the faculty

: 20EC6T02 Class: 111 Year 1l SEM
S et :
MAPPIN CORRELAT[
_____I_I\_G__ ON LEVELS MAPPING REASONS
__gi;;.l-l’o.l 3 Classify and analyze discrete time signals.and systems
= .1-PO2 2 Find the response of system in time domain. -
22.1-PSO1 3 Apply & analyze various system Response through Z'T’a’_“fon?]'
C322.1-PS02 2 Implementation of various discrete signal generation in
- MATLAB -
C322.2-P02 3 For DFT computation, students should have the basic knowledge
‘ of solving complex numbers
C322.2-P0O3 1 Implementation of DFT& FFT Algorithms in MATLAlfS .
C323.2-PSO2 3 Discrete Fourier Transform concepts could help in identifying the
) feasibility of the system
C322.2-PSO1 2 ‘Provide an idea for design solutions “in .complex frequency
i domain
C322.3-PO2 3 Integration concepts to be used for designing filters
Recognize the applications of IIR Filter design in science and
C322.3-PO3 engineering
Identify the applications of FIR Filter design in science and
C322.3-PO1 1 engineering
C322.3-PSO2 3 Obtain appro'priate upderstanding about the stable filter design
C322.3-PSO1 2 Apply FIR F.:]ter des:gn-for processing signals using MATLARB
C322.4-PO2 3 Implementation ofMultl-Rate Slignal Processing Techniques
C322.4-PO3 2 é\nal%'ze.]:dhz;fzf:gof mlulu rate in different applications
' mploy tool to interpret basics of Multi-Rate Sj
C322.4-PS0O2 3 processing. 1ignal
. Identify various real-time applicat; : -
C322.4-PSO1 * 2 Pmcesi’mg Pplications of Multi-rate Signal
' Architecture of dsp processor and instructio Iressino |
. . n Set, <
C322.5-r02 3 modes in detail compare with microcontrollers ddressing
C322.5-PO3 © 2 lmplc.mema'tmn ofDS.P processors in real time rojects
C322.5-PSO2 3 Identify various real-time applim%m‘
Obtain appropriate understanding about (he : ~
ca2.spsol [ 2 design using MATLAB/c¢ studio processor interfacing

/’m‘
BANY

HOD
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(Approved by AICTE, Delhi, Affliated to JNTU, Kakinad®)
(AUTONOUMUS) .
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LESSON PLAN
Name: Dr.Sk.Sadulla/Dr.A.Sarath Kumar Class: 111 B. Tech IT SEM (R-20)
Subject: VLSI DESIGN Branch: ECE  A.Y:2024-25
S.No Reference
Name of the topic Method ng'::f: "

UNIT- I: INTRODUCTION AND BASIC ELECTRICAL PROPERTIES OF

MOS CIRCUITS
. Lecture-1 | Introduction to IC technology GB & CP Ti:14
Lecture-2 | Fabrication process: nMOS, pMOS and CMOS | GB & CP T1:9-20
Lecture-3 | Ids versus Vds Relationships GB & CP T1:25-28
GB & CP
s Aspects of MOS transistor Threshold Voltage T1:28
Lecture-5 | MOS transistor Transconductance GB & CP T1:31
Lecture-6 | Output Conductance and Figure of Merit GB & CP T1:31
Lecture-7 | nMOS Inverter GB & CP T1:34
L ecture-8 Pull-up to Pull-down Ratio for nMOS inverter | GB & CP
driven by another nMOS inverter T1:36
and through one or more pass transistors, GB & CP
Lecture-9 | A jternative forms of pull-up T1:37
The CMOS Inverter, Latch-up in CMOS GB & CP
Lecture-10 | . _ .
circuits T1:4345
Bi-CMOS Inverter, Comparison between GB & CP
Lecture-11 | ~\ fOS and BiCMOS technology ———

T OVERVIEW OF VLSI DESIGN METHODOLOGY and STICK D
AND LAYOUT DESIGN RULES IAGRAM

Lecture-12_| VLSI Design Flow, - : PPT Presentation Wi
Lecture-13 Architectural design, Logical design PPT Presentation W1
Lecture -14 Physical design . ' PPT Presentation o
m MOS Layers, Stick Diagrams GB &Cp i
—m Design Rules and Layout __ GB &CP Tl:GG_T)
—m Layout Diagrams for MOS circuits GB &Cp T|:65- 2
= ONIT-111: BASIC CIRCUIT CONCEPTS and SCALING OF MOS CIRCUITS -76
Sheet Resistance, Sheet Resistance concept = L IRLUITS
Lecture-18 applied to MOS transistors and Inverters GB &Cp
m Area Capacitance of Layers GBW‘J}I‘;IS_&SL
m Standard unit of capacitance GB&cp —— -89

@ce Calculations o U — T1:90

_-\-\‘




| —

Lecture- - GB & CP T1:93-94
re-22 T}Te.DeIay Unit, Inverter Delays /%B—_&—CP T1.98-104
Lecture-23 ‘li)""'"g large capacitive loads, Propagation
Lecture-24 C.IZTys - /W T1:106-110
3 Wiring Capacitances, Choice of Iayer—s'——'—“""(m T1:114
ecture-25 | SCALING OF MOS CIRCUITS: Scaling
Pe— modf:ls and scaling factors ______.—-m T1:115
re- Scaling factors for device parameters________.___-—-&tcp T1:121-126
Lecture-27 | Limitations of scaling, Limits due 10 sub | GB
threshold currents | 3
Lecture-28 “ ———GB&CP T1:128
Limits on logic levels and supply voltage due to
noise and current density /L"FDESI CN
UNIT-IV: CMOS STATIC AND DYNAMIC CIRCULT 2 ST
Lecture-29 _ GB & CP '
CMOS Static and Dynamic Circuit Design e )
Lecture-30_| Compelmentry CMOS,Rationed Logic ‘G—Bﬁ'éF T1-136
Lecture-31 | Rationed Logic, Pass-Transistor Logic GB &
Lecture-32 | Dynamic CMOSDesign 1-166
Lecture-33 | Dynamic logic basic principles GB & CP $1 : 67
Lecture-34 | Speed and Power Dissipation of Dynamic GB & CP .
Logic
T1:169
Lecture-35 | Issues in Dynamic Design . GB & CP o
Lecture-36 | Cascading Dynamic Gates, Choosing a Logic :
Style
Lecture-37 | Gate Design in the Ultra Deep-Submicron Era GB & CP
Lecture-38 | Latch Versus Register, Latch based design GB & CP T1:310
Lecture-39 | timing decimation, positive feedback GB & CP T1:172
Lecture-40 instability,Metastability GB & CP T1:172
Lecture-41 multiplexerbased latches GB & CP T1:173
Lecture-42 | Master-Slave Based Edge Triggered Register GB & CP T1:175
Lecture-43 | clock to g delay, setup time, hold time GB & CP T1:176
W reduced clock load master slave registers, GB & CP T1:177
Lecture-45 WMOSmgister. GB & CP T1:178
— 1 GB & CP T1:180
Lecture-46 | Cross coupled NAND and NOR
AT : GB & CP T1:182
Lecture-47 | gR Master Slave register
—m Storage mechanism, pipelining GB & CP 182
| Lecture="" |
ONIT-V: M&N and INTRODUCTION TO ADVANCED TECHNOLOGIES
Lecture-49 __F_E_A_Q.E.SQNZ GB & CP R3:10
Lecture-50 | FPGA design flow GB & Cp R3:12
/ . .
Lecture-51 Basic FPGA archlltecture Online lecture R3:13
Lecture-52 FPGA Technologies _ GB & CPp R3.15
~ture-53 | Introduction to FPGA Families GB & Cp R316
Le = "INTRODUCTION TO ADVANCED Online lecture R3:
Lectur TECHNOLOGIES 118




Google classroom is ysed as

TEXT BOOKS:

T1: Essentials of VLSI
And SholehEshragh
T2: Design of Analog

[ Lecturess ]
re-55 .
——————> | Gipa- . -
| Lecture-5g7[ g oo cdilemmg GB & CP R3:AD
Lecture-57 T ckmnnel effects GB & CP R3:2(l)
[ Lectumco—gh-k . R3:2
Lecture-5g Online lecture
m ;?esé'l(}ate TcChnolo GB & CP R3:2:53
Moot t—n . R3:2
LeCture-Go e Online lecture
- GB &

LMS for the entire course

Nikolic,2nd edition,2016.

REFERENCE B

OOKS:

Circuits and Systems - Kamran Eshraghian, Douglas 'and A. Pucknell
ian, Prentice-Hall of India Private Limited, 2005 Edition.

o CMOS Integrated Circuits by BehzadRazavi , McGraw ]'!l”,'2003

T3: Digital Integrated Circuits, Jan M. Rabaey, Anantha Chandrakasan and Borivoje

R1: “Introduction to VLSI Circuits and Systems”, John P. Uyemura, John Wiley & Sons,
reprint 2009. .
R2: Integrated Nanoelectronics: Nanoscale CMOS, Post-CMOS and Allied Nanotechnologies
Vinod Kumar Khanna, Springer India, 1st edition, 2016.
R3: FinFETs and other multi-gate transistors, ColingeJP, Editor New York, Springer,2008

Web REFERENCES

W1: https://www.geeksforgeeks.org/vlsi-design-cycle/

W2: http://www.mmmut.ac.in/News_content/10305tpnews_05142020.pdf
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