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VISION

TO EVOLVE INTO A PREMIER TECHNOLOGICAL AND RESEARCH INSTITUTION,
MOULDING EMINENT PROFESSIONALS WITH CREATIVE MINDS, INNOVATIVE
IDEAS AND SOUND PRACTICAL SKILL, AND TO SHAPE A FUTURE WHERE
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TO IMPART STATEOFRTHE-ART KNOWLEDGE TO INDIVIDUALS IN VARIOUS
TECHNOLOGICAL DISCIR.INES AND TO INCULCATE IN THEM A HIGH DEGREE
OF SOCIAL CONSCIOUSNESS AND HUMAN VALUES, THEREBY ENABLING
THEM TO FACE THE CHALLENGES OF LIFE WITH COURAGE AND CONVICTION
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DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING
(EC), RSET

VISION

TO EVOLVE INTO A CENTRE OF EXCELLENCE IN ELECTRONICS AND
COMMUNICATION ENGINEERING, MOULDING PROFESSIONALS HAVING
INQUISITIVE, INNOVATIVE AND CREATIVE MINDS WITH SOUND PRACTICAL
SKILLS WHO CAN STRIVE FOR THE BETTERMENT OF MANKIND

MISSION

TO IMPART STATEORTHE-ART KNOWLEDGE TO STUDENTS IN ELECTRONICS
AND COMMUNICATION ENGINEERING AND TO INCULCATE IN THEM A HIGH
DEGREE OF SOCIAL CONSCIOUSNESS AND A SENSE OF HUMAN VALUES,
THEREBY ENABLING THEM TO FACE CHALLENGES WITH COURAGE AND
CONVICTION
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B.TECH PROGRAMME

PROGRAMME EDUCATIONAL OBJECTIVES (PEOs)

1.

Graduates shall have sound knowledge of the fundamental and advanced concepts of
electronics and communication engineering to analyze, design, develop and

implement electronic systems or equipment.

Graduatesshall apply their knowledge and skills in industrial, academic or research
career with creativity, commitment and social consciousness.

Graduates shall work in a team as a member or leader and adapt to the changes taking

place in their field through sustesd learning.

PROGRAMME OUTCOMES (POs)

Graduates will be able to

1.

Engineering knowledge:Apply the knowledge of mathematics, science, Engineering
fundamentals, and Electronics and Communication Engineering to the solution of
complex Engineering problems.

Problem analysis: Identify, formulate, review research literature, and analyze
complex Engineering problems reaching substantiated conclusions using first
principles of mathematics, natural sciences, and Engineering sciences.
Design/development of solutions Design solutions for complex Engineering
problems and design system components or processes that meet the specified needs
with appropriate consideration for the public health and safety, and the cultural,
societal, and environmental considerations.

Conduct investigations of complex problemsUse research based knowledge and
research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.

Modern tool usage:Create, selecand apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex
Engineering activities with an understanding of the limitations.

The Engineer and societyApply reasoning informed by the contaal knowledge

to assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional Engineering practice.

. Environment and sustainability: Understand the impact of the professional

Engineering solutins in societal and environmental contexts, and demonstrate the
knowledge of, and the need for sustainable developments.

Ethics: Apply ethical principles and commit to professional ethics and responsibilities
and norms of the Engineering practice.
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9. Individu al and team work: Function effectively as an individual,and as a member or
leader in diverse teams, and in multidisciplinary settings.

10. Communication: Communicate effectively on complex Engineering activities with
the Engineering Community and with sociedy large, such as, being able to
comprehend and write effective reports and design documentation, make effective
presentations, and give and receive clear instructions.

11. Project management and financeDemonstrate knowledge and understanding of the
Engineer ng and management principles and ap
member and leader in a team, to manage projects and in multi disciplinary
environments.

12. Life -long learning: Recognize the need for, and have the preparation and ability to
engage in indpendent and lifdong learning in the broadest context of technological
change.

Programme-Specific Outcomes (PSOs)
Engineering graduates will be able to:

1. demonstrate their skills in designing, implementing and testing analogue and digital
electronic ciraits, including microprocessor systems, for signal processing,
communication, networking, VLS| and embedded systems applications;

2. apply their knowledge and skills to conduct experiments and develop applications
using electronic design automation (EDA)tol

3. demonstrate a sense of professional ethics, recognize the importance of continued
learning, and be able to carry out their professional and entrepreneurial
responsibilities in electronics engineering field giving due consideration to
environment protdmn and sustainability.
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RAJAGIRI SCHOOL OF ENGINEERING & TECHNOLOGY
SEMESTER PLAN KTU ( 83, S5, 87)

JULY 2018 - NOVEMEBER 2018

July August September October November
16 27 28 a1 |1 16 2122 31 |1 10 15 19 59 2 27 23
S— C [a——
Modulel Module 2 Module[3 Module 4 Modulq 5 Module 6
(11 days) (10days) (10dayy {10 days) (11 dayg) (13 days)
- - e
+—
(Onam
liday:
v v ptiduys o v v
v v " v \
Y
" Deeksh: (;r "nlkge Test 1 Sports T,‘.z‘ Semester Ends
SemesterBegins Bharatham [ oo mam Reopens  10,12,14 (S1, 83) Day 22,24,26(S5, S7)
Rambham celebration 11,13,15(S5, 87) 23.25.27(51.83)

Total no of working days: 82
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3.SCHEME: B.TECH 3 R°P SEMESTER
(Electronics & Communication Emgeering)

Course | Course Name L-T-P | Credits Exam
Code Slot
MA201 | Linear Algebra & Complex Analysi{ 3-1-0 4 A
EC201 | Network Theory 3-1-0 4 B
EC203 | Solid State Devices 3-1-0 4 C
EC205 | Electronic Circuits 3-1-0 4 D
EC207 | Logic Circuit Design 3-0-0 3 E
HS200/ | Business Economics/Life Skills 3-0-0/ 3 F
HS210 2-0-2
EC231 | Electronic Devices & Circuits Lab | 0-0-3 1 S
EC223 | Electronic Design Automation Lab| 0-0-3 1 T

Total Credits = 24 Hours: 28/29
Cumulative Credits= 71
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MA 201

LINEAR ALGEBRA & COMPLEX ANALYSIS
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4.1 COURSE INFORMATION SHEET -LINEAR ALGEBRA&COMPLEX ANALYSIS

PROGRAMME: ENGINEERING DEGREE: BTECH

COURSE: LINEAR SEMESTER: 3 CREDITS: 4

ALGEBRA&COMPLEX

ANALYSIS

COURSE CODE: MA201 COURSE TYPE: CORE /ELECTIVE /

REGULAT ION: BREADTH/ S&H

COURSE AREA/DOMAIN: CONTACT HOURS: 3+1 (Tutorial)
hours/Week.

CORRESPONDING LAB COURSE CODE | LAB COURSE NAME:

SYLLABUS:

UNIT

DETAILS

HOURS

Complex Differentiation
Limit, continuity and derivative atomplex functions

Analytic functions,CauchyRiemann
equation,Laplacesequation,Harmonic functions
Harmonic conjugate

Conformal Mapping

Geometry of Analytic functions,conformalmapping,Mapping
w=z"2,conformality of w=e”"z

The mapping w=z+% Properties of w=1/z

Circles and straight lines,extended complex plane,fixed points

Special linear fractional transformation,cross ratio, cross ratio prepeyping
of disks and half planes

Conformal mapping by w=sinz,w=cosz

10

Complex Integration
Definition of Complex Line integrals,first evaluation method,secor

evaluation method ,cauchys integral theorem,Independencce of
cauchys integral theorem for multy connected domains, cauchys
integral formulaDerivatives of analytic finctions,applitan of
Derivatives of analytic finctions,Taylor and Maclaurin series
Power series as Taylor series,laurents series

10

Residue theorem
Singlarities,Zeros,Poles,Essent
singularity,Zeros of an analytic
functions,Residue integration
methodformulas,several

Department of EC, RSET
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singularities inside the contour
residue theorem,Evalution of
real integral

Linear system of equations 9

Linear system of equations,Coefficientmatrix,Augmentedmatrix,Gau:
Elimination and back substitution,Elementary row opensti@ow
equivalent systems,Gauss eliminatighree possible cases,Row echelt
form and information from it,Linear independericank of a
matrix,vectorSpaceDimensidrasis,Vector space R"3,Solution of linet
systems,Fundamental theorem of non homogenewe systems,
homogeneous linear systems

Vi

Matrix Eigen value Problem 9

Determination of Eigen values and Eigen vectors,Eigenspace,Symir
,skewsymmetric and Orthogonal matric@isnple properties,Basis of
Eigen vectors, Similar matrices,Diagoisation of a matrix,Principal axi
theorem Quadratic forms

TOTAL HOURS | 52

TEXT/REFERENCE BOOKS:

T/R | BOOK TITLE/AUTHORS/PUBLICATION

T Erin Kreyszig:Advanced Engineering Mathematics,18edition.wiley

R Dennis g Zill&Patric D ShanahanArét course in complex analysis with applications
Jones &Bartlet publishers

R B.S GrewalHigher Engineering mathematics,Khannapublishers,New Delhi

R Lipschutz,Linear Algebra,3e(Schaums Series)McGraww Hill Education India2005

R Complex variables introdtion and applicationsecond editiofMark.J.Owitz

Cambridge publication

COURSE PREREQUISITES:

C.CODE | COURSE NAME DESCRIPTION SEM
Higher secondary levg To develop basic ideas on matrix
mathematics operations, calculus, complex

numbersetc

COURSE OBIJECTIVES:

1 To equip the students with methods of solving a general system of linear equations
2 To familarize them with the concept of Eigen value and Diagonalisation of a matrix which hav
3 To understand the basic tmgof functionsof a complex variable and conformal transformations

Department of EC, RSET 11
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po1| PO2 | PO3 P4O PO5 | PO6| PO7 | PO8| PO9 | PO10 F;(f PO12
co1l 3
co2 3
co3 3 | 1 | 3
Co4 3 3
cOo5 3 | 3
COo6 3 | 1 | 3
1.66 #D 1oy | #D1 | s
ECo10804102 | 3 | 190 3 %/'/ A el

Justification for tle correlation level assigned in each cell of the t:

Mapping to be done based on extent of@ation between specific CO and PO. Refer SAR For

* Average of the correlation values of each CO mapped to the particular PO/PSO, corrected

above.
PO1 PO2 | PO3| PO4 PO5 | PO6 P7O PO8 | PO9| PO10 P?l PO12
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com
plex
engi
neeri
ng
prob
lems
will
Matrix able to
theory will | analyse
give a various
CO5 thorough | method
knowledge | s of
in the solution
application| s of
problems | equatio
ns
The
solut
ions
Eigen for
value, vari
Eigen ous
vectors and engi
related neeri
CO6 | theories will ng
help to prob
design lems
several requ
engineering ires
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COURSE OUTCOMES:

CO1 | Students will understand about complex numbers and functions

CO2 | Students will get an idea of Conformal mapping

CO3 | Students will understand the integration of complex functions

CO4 | Students will gain knowledge of various singularitésl series expansions

CO5

Students will be able to find the rank of a matrix and solution of equations usir|
matrix theory

CO6 | Students will understand the matrix Eigen value problems

PO MAPPING

Department of EC, RSET
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GAPS IN THE SYLLABUS - TO MEET INDUSTRY/PROFESSION REQUIREMENTS:

SLNO

DESCRIPTION

PROPOSED
ACTIONS

1 Basic concepts on complexalysis

Reading,
Assignments

2 Application of complex analysis in solving various Engineering

problems

Reading

3 Importance of matrix application in different fields of oucisty

Reading

TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN

Application of analytic functions in Engineering

Application of Complex integration in Engineering
Advanced matrix operations
Some applications of eigen values

WEB SOURCE REFERENCES:

1 http://www.math.com/

https://www

http://www.

http

gl bl WN

http:

DELIVERY/INSTRUCTIONAL METHODOLOGIES:

N CHALK &
TALK

N STUD.
ASSIGNMENT

N WEB
RESOURCES

i LCD/SMART
BOARDS

N STUD.
SEMINARS

i ADD-ON
COURSES

ASSESSMENT METHODOLOGIES-DIRECT

4

N ASSIGNMENTS

N STUD.
SEMINARS

i TESTS/MODEL
EXAMS

i UNIV.
EXAMINATION

N STUD. LAB
PRACTICES

5

i STUD. VIVA

N MINI/MA JOR
PROJECTS

5

N
CERTIFICATIONS

i ADD-ON
COURSES

i OTHERS

ASSESSMENT METHODOLOGIES-INDIRECT

Department of EC, RSET
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i ASSESSMENT OF COURSE OUTCOMES| j STUDENT FEEDBACK ON
(BY FEEDBACK, ONCE) FACULTY (TWICE)

N ASSESSMENT OF MINI/MAJOR 1 OTHERS

PROJECTS BY EXT. EXPERTS

Prepared by Approved by
Dr.Jobin K Antony
Fr. Ajeesh Puthussery& Maria Paulose (HOD)
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4.2 COURSE PLAN

SL NO | MODULE TOPICS
1 1| INTRODUCTION
2 1| INFINITE SERIES
3 1 | GEOMETRIC SERIES
4 1 | CONVERGENCE TESTS
5 1| ABSOLUTE CONVERGENCE
6 1| TAYLOR AND MACLAURIN SERIES
7 1| POWER SERIES
8 2 | PARTIAL DERIVATIV ES
9 2 | LOCAL LINEARITY
10 2 | DIFFERENTIABILITY
11 2 | CHAIN RULE
12 2 | MAXIMA MINIMA
13 2 | RELATIVE EXTREMA
14 2 | VECTOR VALUED FUNCTIONS
15 2 | LIMITS CONTINUITY
16 3 | TANGENT LINES
17 3 | DIRECTIONAL DERIVATIVES
18 3 | GRADIENTS
19 4 | DOUBLE INTEGRALS
20 4 | ORDER OF INTEGRATION
21 4 | FINDING AREAS
22 4| TRIPLE INTEGRALS
23 4 | FINDING VOLUMES
24 5| VECTOR AND SCALAR FIELDS
25 5 | GRADIENT FIELDS
26 5 | DIVERGENCE AND CURL
27 5| LINE INTEGRALS
28 5| WORK AS LINE INTEGRAL
29 6 | GREENS THEOREM
30 6 | SURFACE INTEGRALS
31 6 | DIVERGENCE THEOREM

Department of EC, RSET
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4.3 SAMPLE QUESTIONS
Module 1

ASSIGNMENT QUESTIONS

State True or False and Justify ( Q.1 a)1r))

a) . If f(2) is analytic, therf'(z) exists.

b) . Functionf(z) may be differentible atz = 7, but not analytic near = z.
c) . Functionv(x, y) =-3xy? + x* is an harmonic function.

d) . The harmonic conjugate afx, y) =-2xy is

e) If f(zo) exists, then functiohmust be continuous at= z,.

f) Iflim ;—=,f(2) exists, then functiohmust be continuous at= zj.
g) . The functionf(z) = sinf/,) is continuous everywhere.

h). The functionf(z) = cosg®) is continuous everywhere.

i). If functionf is continuous at = z, thenf must be differentiable there.
i) If f(2) = |z, then for d z,f'(2) = 2z

K).If f(2) = (iz + 2Y, thenf'(z) = 4i - 2z.

). If f(z) = cosE®), thenf () =- sin@Z).

m). If f(z) =u + ivand the CauchRiemann equations hold farv, thenf '(z) must exist.
n). Forf=u + iv,the CauchyRiemann equatiorareu, = vy andvy = Uy.

0).If f(z) = (x* - y?+ 2) + dAxy = u + iv, then the CauchRiemann equations hold.
p). If f(z) is differentiable, thef'(z) = vy - i uy.
g) A smooth continuous arc is a contour.

r) If Cis a contour, then C must be a smomthtinuous arc.

2. Define harmonic function. Verify that = % is a harmonic. Also find the conjugate

x> +y

harmonic function of u.
3. a) Show that ¥ = ¥) = 3x*¥-¥ s a harmonic conjugate o™ (% ¥) = ¥’ - 3x ¥’

b) Show that u ,¥) = x¥" -x'¥ is a harmonic function and finthe harmonic
conjugate ¥ (%, ¥l

c) Determine where the following functions are harmonic.

Department of EC, RSET 18
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WK, 7) = B'C03Y gng VX, ¥) = E'3iny
d)Find the value of a if u(x, y) = & y*+ xy is harmonic.

e) Leta,b andc be real constantdDetermine a relation amortige coefficients that will
guarantee that the functiow (x. ¥ = ax’+bxy +c¥' js harmonic.

v (¥, ¥ = arn:tan[z] . . .
4. Let x! for *#0,  Compute the partial derivatives o¥ (- ¥) and
verify that ¥ (. ¥} satisfies Laplace's equation.

5. Find an analytic functionfEE]”EH!Y]*NEH#Y] for the following expressions.
; i
a) Wi, ¥ =¥ -30Y

. b)u(:-:;y] = giny simhx

c) vix,¥) = e¥ sinx

d) VX, ¥l = 3inx coshy

e) i, y) = x' - 2Zxy - Ixy

fy vie, 10 = x¥ - ¥y
6. Show that w(, ¥ amdw x,¥) are harmonic functions but that their
product (%, ¥) 3 (%, ¥) is not a harmonic function.
7. Let ¥, ¥) be a harmonic conjugate ¢ (%, ¥1 . Show that - =, ¥ s the harmonic

conjugate of ¥ (. ¥

8. Let v (X, ¥) be a harmoic conjugate of ux ¥ | Show
that b (4, ¥ = u(x, ¥1)° - v (¢, )7 s a harmonic function.

9. Suppose that¥ x. ¥} js a harmonic conjugate o% - ¥l and that » (*. ¥} js the
harmonic conjugate o¥ . ¥

10. Consider the functiom(x, y) = €* sin(y). Is it harmonic ? If so, find its harmonic conjugate.
Do the same for (ali(x, y) = x> - 2xy+ xy® (b)u(x, y) =€’ cos)

TUTORIAL QUESTIONS

11. Prove thatu=2x- x*+3xy® is harmonic and find its harmonic conjugate. Also find the
corresponding analytic function.

Department of EC, RSET 19
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12. (i) Show that & x cos yi y sin y) isharmonic function. Find the analytic function f(z)
for which € (x cos yi y sin y) is the imaginary part.
(i) Find f(z) whose imaginary part is v 2 y? + 2xyi 3x-2y

13. (i) Ifu+v=(xiy) (P+4xy +y) and f(z) = u + iv find f(z) in terms df

(i) Ifui v= A(cosyi siny) find f(z)interms of z

14. Show that the function defined by
(?ji _ :-cj—g :-c1_,ri + 3 1_,r2—3 :-ciyr
£z - { - il 1 o when =z £ 0, and
0 when = £0.

is notdifferentiable at the pointz: =9 even though the CauciBiemann equation$-
16) are satisfied at the poir (8. 0

fz) =7

15. Show thathe function is nowheredifferentiable.

16. Prove that the function

f(z)=$x2y5(x+iy).if z,0
i0 if z=0

satisfies CR equations ak=0 , but it is not analytic ag=0.

17.1f f(z) is analytic and uniformly bounded in every damthen
(@)f(2) is zero b) f(2) is constant

(c)f(z) is discontinuous d) None of these

b). If u=x37 3xy% show that there exists a function v(x,y) such that w = u + iv is analytic
finite region.

Sy,

c). Showthatf (Z) =] X2 T y2 is not differentiable at z = 0.

to if z=0

18.a) Does an analytic functiof (z) =u (x, ¥1 +1¥ (%, 7] exist for
which ¥ @, ¥ = x*+¥° 2 Why or why not?

b)let 6 ¢ftdo @ @ ando afw & ocw . Find derivative of

f(2) =Z’by using the definition.

Department of EC, RSET 20
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18. Show that the functio TEEGCEIIEIASis differentiable.

20. If f(2) 9z show that f(@is differentiable only at z = 0.

Module 2
ASSIGNMENT QUESTIONS

1. Show that the transformation=z? transforms the families of lineg=h and y=k into

confocal parabolas, having=0 as the common focus.

2. Find the bilinear transformation which maps0,1 of the zplane anto-1,-i,1 of the w
plane. Show that under this transformation the upper half of 4{flan2 maps anto the
interior of the urticircle jw|=1.

3. Show that by means of the inversiwrx% the circle given byz- 3|=5 is mapped into the

circle ’w+i‘=i.
16| 16
4)  Show that the transformatiom=z"? maps the pper half of the inside of the

parabolay2:4c2(c2+x) into the infinite strip bounded b@¢u<sa, 0¢vec where

W=u-+iv .

2

5)Find the image of the hyperbol&ixy?= 10 under the transformation w Z z
6z- 9

6).Find the fixed poits of the transformatiom = .
1
Z- 2i

8)Find the bilinear transformation that maps z = (11),into w=(2, i,i 2).

7)Find the invariant point of the transformatity =

9)Find the image of the circle |z| = 2 by the transfoionav = z + 3 +2i
TUTORIAL QUESTIONS

10)Find the image of the circle ]2 = 1 in the complex plane under the mapping

wW=-

Department of EC, RSET 21
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11)Find the bilinear transformation which maps the points-2 z = 0 z = 1 into the points

w;=0 w, =1 wsz= 3iresgctively

12)Determine the bilinear transformation whichmaps @ z2=1 z= D =M WoE- W

1 ws =-i respectively
13)Find the bilinear transformation which transforms-(G,1) into the points (i, 1, 0)

14) Find the bilinear transforrian which maps the pointg z 2, z2=iand z=-2ontow =1,
w, =1iand w =- 1 respectively.

5-4z
4z- 2

15) Show that the transformatidV = maps the unit circle |z|=1 into a circle of rad

unity and centre 1/2.

16)Answer in one otwo sentences:
a)The function f(z) = Rez is no where differentiable. Give reason.

b) The transformatioWW = Z is not a bilinear transformation. Why?

c) Prove that any bilinear transformation can be expressed as a product of transittimn,
magnification or contraction and inversion.

MODULE 5

ASSIGNMENT QUESTIONS

1. Solve the following linear system given explicitly or by its augmented matrix by
Gauss elimination method:

a) T e pp
ow Yw pT

)081 ™ T
p® TA @8t

2. Find the rank and basis for the row space and a basis for the column space.

Department of EC, RSET 22
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3. Are the following set of vectors linearly indegent:

a)o 1 mche p o x.P PP pPC GG

b)m p p,p p p, T T P

4. Is the given set of vectors a vector space? Give reason. If yes determine the dimel
and find a  basis.

a) All vectors inY witht 0 ¢0 T
b) All vectors inY withd ¢ ov  TUL

5. Find the rank of the matrix

v S p m
¢ m T p
P T pPpgq
m p ¢ ™

6. Solve the linear system by its augmented matrix
o p PP P
¢ L T U
p O O O©
T X G X

7. Is the given set of vectors a vector space give a reason. If yes determine the dim:
and find the basisi( ) 8 &lenote components)

Qocn

(@) All vectors inY suchthatd +0 =Kk
(b) All vectors in'Y suchthat & -20 +0 =0,40 +v0 =0
(c) All real numbers.
8. Solve by Gauss elimination method
2w+3x +y11z =1
Sw-2x +5y-4z =5
w i x+3y-3z =3
3w+ 4x-7y +2z =-7
9.solve the following
a) 4y+3z=8

2X-2=2

3x+2y=5
b)

Department of EC, RSET 23
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PO pPg¢Q Q
T X X O
PP PO PUX

10) Which of the following matrices have linearly dependent rows?

é'100g @123@ é'238g)
_ u _e u _ u
A_go 1 0f B=g 5 6 C_gLs 5 95
O 0 1y & 8 9y 66 9O 24

Tutorial Questions

11) Determine the rowank of
1 21

A=12 3 1
1 1 2

12) Solve the following linear system.

t+y+z+w=0,z—y+z+w=0 —z+y+3z+3w=0
and

z+2y+3z=1 z+3y+2z=1.
and

13) Find the condition oa,b,cso that the linear system

z+ 2y —3z=a,2z+6y—1lz=b z—2y+Tz=¢
is consistent.

14) Let Abe ann x nmatrix. If the systemA?x = 0 has a non trivial solution then
show that 4x = Dalso has a non trivial solution.

15) Solve the system of equations given by:

x+3y 2z *0 x+3y 2z *0
a) 2x-y 8z §& b) 2x-y 8z &
3x+2y 5z 8 3x+2y +bz €
X tX Bx ¥ x 10 3x+y -2z 6
0 X +2% %, B2 d) 2x+2y -5z 8
X3 +2X, % 6 5x+3y 2z 6
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@2 3 5 8@
16) Row reducg? 0 2 43.
gl 3 4 0y
a8 1 2g
17) What is the ranlof [A]=22 0 53?
. g 2 3y
18) Find conditions on the constaatsuch that the linear system
Xx+y 8z -3
ax+y bz 4

x+ay ¥4z =
has zero, one or infinitely many solutions

19) Classify these systems as either consistent or inconsistent. If the system is
consstent, further categorize it as underdetermined or uniquely determined. Exple
why the system fits into that category. Also, explain what this means graphically f
each system.

1
1.2 +3=9and & +42x, =13
2. +d=7and Q + 12, =21
3. 2¢¢+3x=8and & +4x, =11

20) For what values ofand k-the following systems have no solution, a unigue solutic
and infinite number of solutions.

z+y+z2=3, z+2y+cz=4, 2z 4+ 3y + 2cz=k.

= z+y+z=3,z4+y+2cz="7, z4+2y+3cz=k.
> z+y+2z=3, 4+ 2y+cx=05, 4+ 2y +4x=k.
- kr+y+z=1,z+ky+z=1,z+y+kz=1

: z4+dy—z=1,2z4+3y+ k=3, z+ky+3z=2,

Module 6

Assignment Problems
1. Find the eigenvalues and eigenvectors of the matrix
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e 4 29

_é 0
A= (?4 5 2(J
e 2 2y

0 1 29

_ € N
A= 22 3 Og
4 5§

2. Find the eigenvalues and the eigenvectors of A where

. 80 25
O A=E 8

50
18

i) A= -5 35
¥ -6 42

3. Find the eigenvectoisf
_e 3 - 1.5@)

- & 075 0.75]
4. Find the eigenvaluesid eigenvectorsf

el5 0 1g

_€ u
[Al=¢ 05 05 - 05]
£05 0 0y

5. What are the eigenvalues of

hY

&6 0 O 0 g
% 3 0 oV
[Al=¢€ u
€©Q 5 75 Owu
© 6 0 -724
6. Find the eigenvalues and eigenvectors for the following matrices
_<2 -3
A_gl 5
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22 1
B=¢g
€2 0
el 2 -3
_é
c=%0 2 1
§2 0 3

7. Find the eigenvalues and eigenvectors for the following matrices

e 4 - 6g
A=¢, U
e u
8. Find the eigenvalues and eigenvectors for the following matrices
2 1 0
—_ % 2 Og A— éiz B 12@
Ate o & s

0 0 2y
9. Determine whether the following vectors A" are linearly depend or

independent.
(1, 3,-1,4), (3,8;5,7), (2,9, 4, 23).
10.Which of the following matrices have linearly dependent rows?

& 0 Og &l 2 3g 82 3 8g
_é N _é N _é 0
A_go 1 0 B=g 5 6 C_gLs 5 9(J

O 0 1y & 8 9y g6 9 24

Department of EC, RSET
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5
EC 201
NETWORK THEORY

Department of EC, RSET 28



Semesterlll, Course Han®ut

5.1COURSE INFORMATION SHEET

PROGRAMME: UG PROGRAMME IN DEGREE: B. TECH.

ELECTRONICS & COMMUNICATION

ENGINEERING

COURSE: NETWORK THEORY SEMESTER: [l
CREDITS: 4

COURSE CODE: E201 COURSE TYPE: CORE

REGULATION: 2015

COURSE AREA/DOMAIN:

hours/Week.

CONTACT HOURS: 3+1 (Tutorial)

CORRESPONDING LAB COURSE CODE | LAB COURSE NAME:

(IF ANY):

SYLLABUS:

UNIT

DETAILS

HOURS

Introduction to circuit variableas nd ci rcuit el ement
Laws, Independent and dependent Sources, Source transformations. N
topology, Network graphs, Trees, Incidence matrix;SBEematrix and Cut
set matrix. Solution methods applied to dc and phasor cirddgsh and
node analysis of network containing independent and dependent sourc

Net work theorems applied to dc
Nortonds theorem, Superposition
theorem, Maximum power trafer theorem. Laplace Transforms an
inverse Laplace transform of common functions, Important theorems:
shifting theorem, Frequency shifting theorem, Time differentiation theg
Time integration theorem, s domain differentiation theorem, s do
integration theorem, Initial value theorem, Final value theorem

10

Partial Fraction expansions for inverse Laplace transforms, Solutig
differential equations using Laplace transforms

Transformation of basic signals and circuits intalosnain. Trasient
analysis of RL, RC, and RLC networks with impulse, step, p
exponential and sinusoidal inputs .

Analysis of networks with transformed impedance and dependent sour

11

Network functions for the single port and two ports, properties oingri
point and transfer functions, Poles and Zeros of functions, Significan
Poles and Zeros. Time domain response from pole zero plot, Im
Response. Network functions in the sinusoidal steady state, Magnituc
Phase response

Parameters ofwo port network: impedance, admittance, transmission
hybrid parameters, Interrelationship among parameter sets. Serie
parallel connections of two port networks .Reciprocal and Symmetrica
port network .

Characteristic impedance, Image imaede and propagation const:

11

Department of EC, RSET
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(derivation not required)

Vi

Coupled circuits: single tuned and double tuned circuits, dot convel
coefficient of coupling, Analysis of coupled circuits. Resonance: Si | 7
resonance, bandwidth, Q factor and Selectj\wigrallel resonance.

TOTAL HOURS 54

TEXT/REFERENCE BOOKS:

T/R BOOK TITLE/AUTHORS/PUBLICATION
1 Ravish R., Network Analysis and Synthesis, 2/e, McGirally 2015.
2 Valkenburg V., Network Analysis, 3/e, PHI, 2011.
3 Sudhakar A,S. P. ShyammahaCircuits and NetworksAnalysis and Synthesis, 5/e,
McGraw-Hill, 2015.
4 Choudhary R., Networks and Systems, 2/e, New Age International, 2013.
5 Franklin F. Kuo, Network Analysis and Synthesis, 2/e, Wiley India, 2012.
6 Pandey S. K., FundamentaisNetwork Analysis and Synthesis, 1/e, S. Chand, 2012
7 Edminister, Electric Circuit Sc haumdés Out | i H#,208% r i e s,
COURSE PREREQUISITES:
COURSE COURSE NAME DESCRIPTION SEM
CODE

Basic Electrical Should have knowledge of the 1&2
propertes of different circuit elements
and basic laws.

Engineering Mathematics Should have knowledge of 1&2
mathematics (complex algebra,
differential calculus and integral
calculus).

Basic Physics Should have knowledge of basic 1&2
physics (electromagnetig

COURSE OBJECTIVES:

Sl. DESCRIPTION

No.
1 | To make the students capable of analyzing any linear time invariant electrical netw
2 | To study time domain, phasor and Laplace transform methods of linear circuit analy
3 | To study the transiemésponse of networks subject to test signals.

4 | To develop understanding of the concept of resonance, coupled circuits and two pg

networks.

COURSE OUTCOMES:

Sl. DESCRIPTION
No.
1 Graduates will be able to understand the basic circuit elementst eadables and

Kirchoff laws.
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Graduates will be able to solve problems using mesh and node analysis.

Graduates will be able to analyse circuits in the phasor form.

Graduates will be able to analyse circuits in Laplace domain.

Graduates wilbe able to understand the concept of two port networks

OO WD

Graduates can understand tuned circuits & resonance.

CO-PO-PSO MAPPING:

Programme
co Programme Outcomes (POs) specific
NG Outcomes (PSOs

"| PO| PO|PO| PO|PO|PO|PO|PO|PO| PO1| PO1| PO1| PS|PSO| PS
112131456 7|8]29 0 1 2 01 2 03
Clo 31211 3 2 1
CZO 21111 3 1 2
CO
3 21 2| 2 1
CO
4 21 2| 2 1
CO
5 21111 1
CO
6 211 1
JUSTIFICATION FOR CO -PO MAPPING
MAPPING LEVEL JUSTIFICATION
CO1-PO1 3 Analyse various cirdts using laws
CO1-PO2 2 Solve problems using using different theorems
CO1-PO3 1 To provide solutions for electrical circuits
CO1-PO12 3 With the basic laws and theorems, analysis of various types
electrical circuits is possible
CO2PO1 2 Analyse eletrical circuits
CO2-PO2 1 Solve problems by different methods
CO2PO3 1 To provide solutions for electrical circuits
CO3PO1 2 Analyse time domain and S domain circuits
CO3P0O2 2 Analyse single and 2 port networks
CO3PO3 2 Different parameters of 2opt networks
CO4PO1 2 Analyse s domain circuits
CO4PO2 2 Theorems in Laplace transform
CO4PO3 2 Inverse Laplace Transform for solving circuits
CO5PO1 2 Anlyse 2 port networks
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CO5P0O2 1 Anlyse 2 port networks

CO5PO3 1 Find solutions of 2 port n@brks

CO6PO1 2 Analyse resonance circuits

CO6-PO2 1 Analysis of coupled circuits

JUSTIFICATION FOR CO -PSO MAPPING

MAPPING LEVEL | JUSTIFICATION

CO1-PSO1 2 Understand the basics of circuits

CO1-PSO2 1 Useful in developing instrument systems

CO2PSO1 1 Understand the basics of circuits

CO2PS0O2 2 Useful in developing instrument systems

CO3PSO1 1 Understands the concepts of resonance

CO4PSO1 1 Understand the basics of circuits

CO5PSO1 1 Understand the basics of 2 port networks

CO6PS0O1 1 Understad the concepts of resonance

GAPS IN THE SYLLABUS - TO MEET INDUSTRY/PROFESSION REQUIREMENTS:

Sl DESCRIPTION PROPOSED ACTIONS | PO MAPPING
No.
1 | System modeling and analysis Assignments on Laplace |1,2,3,4
checking stability and energy Transform, Zransform etc
conservation.

2 | Solving first order linear homogeneol Assignment (Mathematics) | 1,2,3,4

and non homogeneous equations

3 | Filter Design

NPTEL course 1,2,3,4,5,6,12

PROPOSED ACTIONS: TOPICS BEYOND SYLLABUS/ASSIGNMENT/INDUSTRY
VISIT/GUEST LECTURER/NPTEL ETC

TOPICS BEYOND SYLLABUS/ADVANCED TOPICS:

Sl. DESCRIPTION PO MAPPING
No.
1 Introduction to PSpice 1,2,3,4,5
2 MATLAB examples 1,2,3,4,5

DESIGN AND ANALYSIS TOPICS:

Sl DESCRIPTION PO MAPPING
No.
1 | Analyze ideal opamp based circuits using matrk theorems. 1,2,3,4
2 | Steady state and transient analysis of ac circuits 1,2,3,4
3 | Analysis of transistor and transformer circuits using two [ 1,2,3,4
parameters
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WEB SOURCE REFERENCES:

Sl DESCRIPTION
No.
1 http://ocw.mit.edu/courses/electrieahgineeringandcomputerscience/6002-circuits
and-electronicsspring2007/
2 http://en.wikibooks.org/wiki/Circuit_Theory
3 http://nptel.iitm.ac.in/video.php?subjectld=108102042
4 http://opencourses.emu.edu.tr/course/view.php?id=3
5 http://nptel.iitmac.in/video.php?subjectld=108102042

DELIVERY/INSTRUCTIONAL METHODOLOGIES:

V CHALK & TALK V STUD. n WEB
ASSIGNMENT RESOURCES
N LCD/SMART N STUD. SEMINARS n ADD-ON
BOARDS COURSES

ASSESSMENT METHODOLOGIES-DIRECT [Append details of assessment

methodologies @ually employed (including design and analysis assessment) in spreadsheet

format after the completion of each semester]

V ASSIGNMENTS |7 STUD. V TESTS/MODEL V UNIV.
SEMINAR EXAMS EXAMINAT
S ION
N STUD. LAB n STUD. | MINI/MAJOR N
PRACTICES VIVA PROJECTS CERTIFICATIONS
A ADD-ON COURSES |f
OTHERS

ASSESSMENT METHODOLOGIES-INDIRECT

V ASSESSMENT OF
OUTCOMES (BY F

COURSE
EEDBACK, ONCE)

V STUDENT

FEEDBACK
FACULTY (TWICE)

ON

A ASSESSMENT OF MINI/MAJOR
PROJECTS BY EXT. EXPERTS

A OTHERS

Prepared by
Dr. Jobin K Antony

Dr. Rithu James

Ms. Neethu Radha Gopan

(Course Incharge)

Approved by
HOD-ECE

Department of EC, RSET
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5.2COURSE PLAN

SL | MODUL TOPICS
NO E
1 1 Introduction to circuit variableand circuit elements
2 1 Kirchhoffds Laws
3 1 Independent and dependent Sources
4 1 Source transformations
5 1 Mesh analysis applied to dc circuits
6 1 Mesh analysis applied to ac circuits
7 1 Mesh analysis applied to dc and ac circuits witheshelent sources
8 1 Nodal analysis applied to dc circuits
9 1 Nodal analysis applied to ac circuits
10 1 Nodal analysis applied to dc and ac circuits with dependent sources
11 1 Network topology-Network graphs
12 1 Trees- Incidence matrix
13 1 Tie-set matrix
14 1 Cutset matrix
15 1 Tutorial
16 2 Superposition theorem
17 2 Superposition theorem
18 2 Reciprocity theorem
19 2 Mi |l Il mands theorem
20 2 Theveninds theorem
21 2 Theveninds theorem
22 2 Nortonds theorem
23 2 Nortons heorem
24 2 Maximum power transfer theorem
25 2 Laplace transform and inverse Laplace transform of common functions
26 2 Time shifting theorem & Frequency shifting theorem
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26 2 Time shifting theorem & Frequency shifting theorem

27 2 Time differeniation theorem & Time integration theorem

28 2 S domain differentiation theorem & S domain integration theorem

29 2 Initial value theorem & Final value theorem

30 3 Partial Fraction expansions for inverse Laplace transforms

31 3 Solution of diffeential equations using Laplace transforms

32 3 Solution of differential equations using Laplace transforms

33 3 Transformation of basic signals and circuits intbosnain

34 3 Transient analysis of RL, RC, and RLC networks with impulse and stej
jnd

35 3 Transient analysis of RL, RC, and RLC networks with impulse and stej
jnal

36 3 Transient analysis of RL, RC, and RLC networks with pulse, exponent
d sinusoidal inputs

37 3 Analysis of networks with transformed impedance and dependereso

38 3 Analysis of networks with transformed impedance and dependent sour

39 4 Network functions for the single port and two ports

40 4 properties of driving point and transfer functions

41 4 Poles and Zeros of network functions

42 4 Significance of Poles and Zeros

43 4 Time domain response from pole zero plot & Impulse Response

44 4 Network functions in the sinusoidal steady state

45 4 Magnitude and Phase response

46 4 Magnitude and Phase response

a7 5 Parameters of two port netwk: impedance, admittance, transmission an
brid parameters

48 5 Parameters of two port network: impedance, admittance, transmission
brid parameters

49 5 Parameters of two port network: impedance, admittance, transmission
brid parameters

50 5 Interrelationship among parameter sets

51 5 Interrelationship among parameter sets

52 5 Series and parallel connections of two port networks

53 5 Series and parallel connections of two port networks
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53 5 Series and parallel connectionswbtport networks

54 5 Reciprocal and Symmetrical two port network

54 5 Reciprocal and Symmetrical two port network

55 5 Characteristic impedance, Image impedance and propagation constan
56 5 Characteristic impedance, Image impedance and propagatnstant
57 6 Resonance: Series resonance & bandwidth

58 6 Q factor and Selectivity

59 6 Parallel resonance

60 6 Coupled circuits: single tuned and double tuned circuits

61 6 Coupled circuits: single tuned and double tuned circuits

62 6 dot convention & coefficient of coupling

63 6 Analysis of coupled circuits

63 6 Analysis of coupled circuits

64 6 Tutorial

65 6 Tutorial
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abrwnpeE

o

5.3SAMPLE QUESTIONS
MODULE |

Explain the basic circuit variables and elements in an electrical circuit.

Sta e Kirchoffdés Laws.

Explain the classification of energy sources.

State and explain the significance of source transformation theorem.

Explain the following terms: (a) network graph (b) tree (c) link (d) branch (e) chord (f)
co-tree

Draw a circuit with hree nodes. Draw its directed graph. Write its incidence matrix and
reduced incidence matrix. Draw a tree of the graph. Write #setienatrix and ceset
matrix.

Write the stegby-step procedure to solve a circuit, if voltage and current sources are
present in the circuit using (a) mesh analysis (b) nodal analysis.

Find viandyin the circuit

Iy
o100
-'-.-'*'e"v'*'.
[ .
3a(® 7 zse
s0v () L
%220 4i,

Find the currents through and the voltage in the circuit
!I

lfj lfz lf; lf_-

sa(d) was wez 3003 20a(}) ooz

L
10.Find Vo and the power dissipated in all the resistors in the circuit
12Q Vv 6 Q2
i Y :_: I/'_"'\_ .
60V (X) 120 (5) 24V

11.Find the voltage gain O?IE circuit shown below.
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2k02 200 8
AN AN
-- + < L +
-, . s
5 () v Z 500 Q 60y 4000 Z

12.Find current o in the circuit shown
I,  s00 100

APty ‘ ﬂ""ﬂ-f‘l
= j80 Q T —j40 Q

13.1f the voltage across the resistor in the circuit is 10 ¢t&4 Bbtainis.(use phasor
analysis)

ov ()
60,0°V (1)

0.1F 05H
|| R,
il ﬁ J
L +1
) - =
;H: s 10 Iu_i% 20
14.Find io(t) using nodal analysis
025F 2ZH
I I
Il o
20 1H
1-"".-"'\-"'-\."" (‘::‘Ii‘ﬁ
¢ iy
8 sin (214309 V (1) == 05F  (})cos2a
15.Find i(t)
! 2082
Ay
16 cos(10r +30°) V () (D)6sinarv
11N
300 mH
16. Determine yin the circuit using source tnaformation.(4.31)
30 60
Ay AN
+ r, —
Ml = -
12v (&) S 8Q <_ 2u,
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MODULE I

1. State the following theorems and expl ai n:
Superposition theorem, Reciprocity theor e
transfer theorem, Maximum average power transfer theorem.

2. Derive te Laplace transform of the given functions: (a) step function (b) ramp function.

3. Give the properties of unit impulse function and provide its Laplace transform.

4. State and prove the following Time shifting theorem, Frequency shifting theorem, Time
differertiation theorem, Time integration theorem, s domain differentiation theorem, s
domain integration theorem, Initial value theorem, Final value theorem.

5. For the circuit below, use superposition to compute the cuxent

A

150

)

2A CD 50 § () asv

(1

6. For the circuit below, use supesition to obtain the voltage across each current source.
L 134K
—AA—

10 |

NORSSEEE-TR 02

7. Using repeated source transformations, determine the Norton equivalent of the
highlighted network in the circuit

8 Use Th®venindés theorem to find the curren:

reciprocity theorem for the circuit given.
40 50

MAN—— W l‘lﬁ"

v (%) 40 20

601

AN—

9. Determine the Th®venin and Norton equival
theorem, find the Thevenin equivalent of teuit again.
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2k} | k€2

_L * O
10.Find the Thévenin equivalent for the network below:
100 V

0.01V 20 k0

O

11.Find the Norton equivalent for the network below:
1002 50

20i,

= 0
12.1f superposition is used on the circuit below, fiitl with (@) only the 200UmA source
operating; ) only the 5@ 90UmA souce operating.
50 /-90° mA
®

V, —j25 mS
A11h \{!

20/0° mA <$.> Tjﬁ(] mS § 40mS
L

13.For the circuit below find thea] opencircuit voltageVab; (b) downward current in a

short circuit betweern andb; (c) Thévenin equivalent impedanZabin parallel with
the current source.

oda

1002

~—j5 1}

il

@

50

- ob

14.Determine the curremt hr ough trhe 4qresi sto
N——y— T
3H IH

3cos 2V Ct) 1S40 (:) 4cos StV
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15.Find the Laplace Transforms of the given periodic functions:

F 3
hit) o)

4_’3 f(6)
L INNNNREEEE
o 2 4 a6t 0 2 &

0 27 47 67 8w : 4 6 I}
(b) (c)
16.Find the Laplace Transforms of the given functions:
17.8e™'cosht u(t - 2) (b)) tta®n b (c) f’cos (2t + 30) u(t)
(d) 5 u(t/2) (e)— (f) 5 00s(2 - 1) u(t)

18.Find the Laplace Transforms of the given functions:

N0 ki)
10 2
| | |
0 2 4 6 o1 2 3 4

(b)

il

S5 + 1)
Fis) =
19.1f s+ s+3), find f(0) and f(B) using init
theorem respectively. Verify the result by finding f(t), using partial fractions.
20. Determine the initial ad final values of f(t), if they exist:

55+ 3
(@) F(s) = 5————
5+ 45+ 6
=25 + 1
(b) F(s) = d #

Hs — D+ 25+ 4
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MODULE i

1. Explain the significance of Laplace transform in network analysis.

2. Explain the transformation of basic circuit elements into tdermsain, considering nen
zero initial conditions.

3. Perform the transi analysis of a series RLC circuit to impulse, step, pulse, exponential
and sinusoidal inputs.

4. Perform the transient analysis of a parallel RLC circuit to impulse, step, pulse,
exponential and sinusoidal inputs.

5. Find the inverse Laplace transform of tbowing functions:

His) = 4 Vis) = 125 20 - 3+ : .
a. ' (s + s + 3) b. s(s° + 45 + 13) c 5+ 25+ 25+ 5)
8 6(s — 1) 105
g S6 1 .. I ¢ D(s) = @+ D6+ 4)
Fis) — 25 + 457 + 1 sy — so

(57 + 25 + 17) (s> + 45 + 20) (s + 3~ + 4)

: i h.
6. Solve fory(t) in the following differential equation if the initial conditions are zero:
d>y dy dy

] LA

- j — =¢ "cos 2t
dt dt~ di

ﬂrT I s,
T—41+3 vdi = 6e ~, vi0) = —1
7. Solve the integrodifferential equatio d ‘0

d*v dv

8. Given v(0) = 2 and dv(0)/dt = 4, soh d~ !
9. Solve the following diférential equations subject to the specified initial conditions.

(a) d™v/df® + 4v = 12, w(0) = 0, dv(0)/dt = 2

(b) dildt* + 5dildt + 4i = 8, i(0) = —1, di(0)/dt = 0

(c) dvidf® + 2dvidt +v = 3,v(0) = 5, dv(0)/dt = 1
10. (d) ditde® + 2dildt + 5i =10, i(0) = 4, di(0)/dt = —2
11.The switch moves from position A to position B at t=0. F\'!(t@i fort >0.

= 10e " "u(r)

t=0
00 4 =0 S r’ }":5 H
- 5 l’/- +
o {f;l ‘_ s p oG 15A 'x_ [{} 0 0.04F == o)

(11a) (11b)
12.Find i(t); t>0

=
Las |
M
P
fas
.hp
o

20u-nV (=

(12a) (12b)
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13. Find v(t); t>0

' =0y IR

100 g ‘ ! l l
——AAA—— +

=0 PR
5 sa(h) waz 4F 502
9v (E) Z4H @ ‘ _ T ‘

(13a) (13b)
14.The gep response of a parallel RLC circuit is:

(V) auw A

=/

t=0
6Q IH
ANAA— T
+
o

FT_

ol —

(13c)

— — 300 . _ = - . . .
v =10 + 20" ""(cos 400r — 2sin4000V. 1 =0 \yhen the inductor is 50 mH. FirRl

andC.

15.The step responses of a seRe<C circuit are given below. Find R, L, C.

v(f) = [30 — 10e "™ + 30e~ “}’]nuj‘v’

ir(H = [40e ™™ — 60e ™ ""u(nHmA
16. Find the voltage across the capacitor for t>0.

.
. 20 4 A
A R T ;
+ -
o~ < — L3 4
s v (%) v 1F 210 01F==v 3 T 0°F

(6a)w(0) =0V
=2A

(6b) v(0) =4V, i(0)

17.1n the circuit below, the switch has been in position 1 for a long time but moved to

position 2 at t = 0. Find (@) v(0+)
| 84

:D-«.f

:; 0.25H Dm HT
18.Find ix(t); t>0

[

_.I |+\ Ju(-nv
-

e
IF 4V =/

5€-f\-|

(b) dv(0+)/dt (c) v(t); t>0
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MODULE IV

What is a port? Differentiate between singlat and tweport networks.

Explain the different types of network functions with suitable examples.

What are poles and zeros of a network function. lllustrate using an example. Why are

poles and zeros considered to be significant?

4. How is the impulse response of a netwrlated to its transfer function? Show the
relationship between them.

5. How can the tima&lomain behaviour of a circuit be determined from its {zele plot?
Explain.

6. How can the sinusoidal steadiate response of a network be obtained from its network

function? Explain.

List the properties of a driving point function.

List the properties of a transfer function.

W

o~

MODULE V

Provide the relation between the parameters characterizing the following parameter sets:
impedance, admittance, transmission and hybnidrpaters
Derive the relation between the parameter sets of two networks connected in (a) series
(b) parallel.
4. Define the following (a) reciprocal network (b) symmetrical network.
5. Explain the significance of image parameters of apad network. Definehte

following: (a) Characteristic impedance (b) Image impedances (c) Propagation constant.
6. Obtain the gparameters for the given circuit

W e

40
—jl 8 Fam 50
o Il 1 A
If ¥
4 ; .
i = [
L'r"\'f'r.'l\\ "v’.'-r:v%'- 1 JhH L ﬁ. :'E_‘ JB L
b '
So2n O, ==10mF |
i Zwo
X N 1
(@) ° : (b)

7. For the tweport circuit: (a) Find Zfor maximum power transfer to the load.
(b) Calculate the maximum powerlidered to the load.
100

T“\""!.-.r

120V rms ':f:. [=] Z .
T 40 60
I— . [z] = . 0
Given 0120
8. Determine the andy parameters for the circuit.
20
( H\“‘\.,_.m Wy ?
10 y
16 02 ,3/
f,_/r-d

. Wiy
1262

9. (a) Find they parameters of the twport network. (b) Determing2(s) for vs= 2u(t) V.
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______________________

LA

10. Find the voltage gain, current gain, input impedance and output impedance oftfte ci
below. Given = 1 467925 x hd, hy; = 50 and b, = 20 pS. Also find the output
voltage, \b.

c] 3 le f/ﬂ

‘k\\ .
I 2 LE.! 4_ I|~'.'_l

32/0° mV U

11. Determine the {parameters for the network.

[ 40
o—H, -".-‘-r"u—‘ 1:2 r'u‘-;‘\-'"f—ﬁ
12.Find the transmission parameters for the circuit
64
Wiy _,l] Q
1o ia e ¢y e
c VW Wy ) AN o
+ L] : ) L]
v, ?51;; 5 5y, 203 Ejlo
C s} o [ i
(a) (b)
13.Given the transmission parameteaistain the other five twgport parameters.
3 20]
[T] = [l -
¢ B
14.What is they parameter representation of the circuit?
L _ Ejl .,
= fl T~
i % ¥
v o, H v
- 102 -
M - J ik e

15. Obtain the yparameters as functions of S
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WD
[ y

16.0btaintheppar amet er s of the network at ¥ = 1 r

[s
* IF; “, 162

N\

-
=
[
[

i
:"hnl:1

10 2 JUH
17.Design a symmetrical-Type attenuator with characistic impedance Ro and
attenuation N.
MODULE VI_

Define resonance.
Derive the expressions for resonant frequencyptiurequencies, bandwidth, Q factor
of a series resonant circuit.
3. Derive the expressions for resonant frequencyptfurequencies, bamwddth, Q factor
of a
4. parallel resonant circuit.
5. Show that in a series RLC circuit, resonant frequency is the geometric mean of half
power frequencies Also, prove that the-offtfrequ e nci es are YoNB/ 2( ap
Q circuits, where Yo is the resonant freq

N =

6. Analyse a singlktuned circuit and find the maximum output voltage possible for a given
input. Also determine the critical valuérmutual inductance. Repeat the same for a
doubletuned circuit.
Briefly explain the dot convention used in the analysis of coupled circuits.
What is coefficient of coupling? How can it be determined given the self and mutual
inductances of a coupled csit?
9. The physical construction of three pairs of coupled coils is shown. Show the two

different possible locations for the two dots on each pair of coils.

2 I

© ~N

JIL =T
Banrmie

'|'|'I'I
Lt

L

10. For the three coupled coils, calculate the total inductance.
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AH

TR
(oY)

[+, ST Lk sl LR

L#]

12H 16 H 20H
11.For the circuit, findvo.
jla |
10 — l  —gkal

AR (B A |
| .l .
240V () 0= Ej40 oz Vv,

[ ]

| [ ] -

12.Two coils are mutually coupled, with L1 = 50 mH, L2 = 120 mH and k = 0.5. Calculate
the maximum possible equivalent inductance if:
a. The two coils are connected in series
b. The coils are connected in parallel

13.Find the Norton equivalent for the circuit at terminals.
200 J20 i
A E11E o oa

100,/30° V f’:_:j 100 3=

-

o b

14. For the circuit find Zpand .
wm— a:n 5

o, 40 g 12 'Hl

AMAA—E )]_— i
05F
< =-i

12 sin 2t V I'r"' J|.|

-\\.
b
=3
=

.‘_il =L

—u_!_o

r

&k
15.Find currents4, |, and k in the circuit.

20 J12Q
10£2 ' KITEY] T 511
ﬂv-'\-*ﬂ F ' AAAA { \i‘ "v"vﬂ;-'.-
N < o
' P .
|.f./:;]r“...:; | I:H;z i E;_.lf}ill L | j200 3 :éjj[}.;gl I:\' == —j4 12
[T [ ]

16.In the circuit, find the value of the coupling coefficient that will make the resistor
dissipate 320 W. For this value koffind the energy stored in the coupled coils=l.5

S.
k
i
D s £ L
165 cos 10% V (2) 30mH S £ somH Sna

17.Find current,
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f
40 2
- "rﬁlﬁ‘

'

Il —
1
j200

jsoa,

!

_ ooar
50,40 ¥ (Z)

. | 7
jeas L A3
FROQ 5: :

IR
1

W

AN

18. Obtain the Thevenin equivalent circuit for the circuit at termindds a

100 22

o
N -
50 ' y oo-n
AT T H
j6n | jsa
(8
1 Lol
50,490° V :T:) . 0=
, :

R ™
() 20/0° 4
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19.Let vs(t) = 20 cos(at) V in the circuit. FinD, Q, andB, as seen by the capacitor.

12 ko2
Wiy I
5, {:E 45 k0 :;f =1 pF ? 60 mH
20For the Atanko c¢
5
= 40 mH
I, cos wt {}-JI [ = | uF
f:' 500
]
21.For thecircuit shown, findB,
30 k2
Vlf\"'-'
V, :} 50 pF == 10mH = %i{l )
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EC 203
SOLID STATE DEVICES
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6.1 COURSE INFORMATION SHEET

PROGRAMME: ELECTROICS AND DEGREE: B.TECH

COMMUNICATION

COURSE: SOLID STATE DEVICES SEMESTER: 3 CREDITS: 4

COURSE CODE: EC 203
REGULATION: 2016

COURSE TYPE: CORE

COURSE AREA/DOMAIN:

ELECTRONICS

Hours/Week.

CONTACT HOURS: 3+1 (Tutorial)

CORRESPONDING LAB COURSE CODE |LAB COURSE NAME: NA

(IF ANY): NIL
SYLLABUS:
m.
Ho | =°
UNIT DETAILS Exam
URS
Marks
Elemental and compound semiconductors, F&mac distribution,
Equilibrium and steady state conditions, Equilibrium concentrati¢ 4
electrons and holes, Temperature dependence arcemncentration
15
Carrier transport in semiconductors, drift, conductivity and mob
variation of mobility with temperature and doping, High Field Effg 5
Hall effect
Excess carriers in semiconductors: Generation and recombi
I mechaisms of excess carriers, quasi Fermi levels, diffusion, Ein g 15
relations, Continuity equations, Diffusion length, Gradient of q
Fermi level
FIRST INTERNAL EXAM
Department of EC, RSET 50
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PN junctions : Contact potential, Electrical Field, Potential and C¥
dersity at the junction, Energy band diagram, Minority car
distribution, Ideal diode equation, Electron and hole compone
current in forward biased-p junction, piecewise linear model of
diode effect of temperature on\tharacteristics

15

Diode capacitances, switching transients, Electrical Breakdown i
junctions, Zener and avalanche break down (abrupt PN jung
only), Tunnel Diode basics only, Metal Semiconductor cont
Ohmic and Rectifying Contacts, current voltage characteristics

15

SECOND INTERNAL EXAM

Bipolar junction transistor , current components, Minority ca
distributions, basic parameters, Evaluation of terminal currents (
on physical dimensions), Transistor action, Base width modulation

20

Vi

Metal Insuldor semiconductor devices: The ideal MOS capad
band diagrams at equilibrium, accumulation, depletion and inve
surface potential, CV characteristics, effects of real surfaces,
function difference, interface charge, threshold voltage MOS
Output characteristics, transfer characteristics, sub thre
characteristics, MOSFET scaling (basic concepts)

FinFET-structure and operation

20

END SEMESTER EXAM

TEXT/REFERENCE BOOKS:

T/R |BOOK TITLE/AUTHORS/PUBLICATION
T Ben G. Streetman drSanjay Kumar Banerjee, Solid State Electronic Devices, Pears
6/e, 2010
T2 | Achuthan, K N Bhat, Fundamentals of Semiconductor Devices, 1e, McGraw Hill,20
R1 Tyagi M.S., Introduction to Semiconductor Materials and Devices, Wiley India, 5/e, !

Department of EC, RSET
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R2

Sze S.M., Physics of Semiconductor Devices, John Wiley, 3/e, 2005

R3

Neamen, Semiconductor Physics and Devices, McGraw Hill, 4/e, 2012

R4

Pierret, Semiconductor Devices Fundamentals, Pearson, 2006

R5

Rita John, Solid State Devices, McGréiil, 2014

R6

Bhattacharya .Sharma, Solid State Electronic Devices, Oxford University Press, 201

R7

Dasgupta and Dasgupta , Semiconductor Devices : Modelling and Technology (PHI

COURSE PREREQUISITES:

diodes etc.

C.CODE COURSE NAME DESCRIPTION SEM
ENGINEERING To develop basic idea about calculus 1
MATHEMATICS | differential equations.
ENGINEERING | 0 20 o mechanics LEDs, 14 1
PHYSICS ’ ! P

COURSE OBJECTIVES:

To provide an insight into the basic semiconductarcepts.

To provide a sound understanding of current semiconductor devices and technc

appreciate its applications to electronics circuits and system

COURSE OUTCOMES:

Sl. Bl ooms o T
DESCRIPTION
No. Level
Department of EC, RSET 52
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. , : Knowledge &
Graduates will be able tdefine and understand the concepts i Y
1 . . Understand (leve
semiconductor physics.
1,2)
2 Graduates will be able talescribe and apply the generation an Understand & Apply
recombination processes in semiconductors. (level 2,3)
3 Graduates wilbe able taexplain the structure, creation of electric fig Understand (level 2)
and working of PN junction semiconductor diodes.
4 Graduates will be able tdlustrate the minority carrier distributio Apply (level 3)
across PN junction semiconductor diodes.
5 Graduates wildevelopskills and can do research in new concepts Create (level 6)
devices.
Graduates carsummarize concepts that studied relating differ¢ Evaluate & Analyze
5 modes of operation and the various current components in BJT (level 5,4)
analyze energy band diagram of PN junction diodes, BJTs, m
semiconductor junctions and MOS capacitors.
CO-PO AND CO-PSO MAPPING
PO| PO|PO|PO|PO|PO|PO|PO|PO|PO1|PO1 POL1|PSO|PSO| PSO
1,2 |3,4|5|6|7|8|]9]|0 1 2 1 2 3
COl 3 2 - - - - - - - - - 3 2 3 =
CO2 | 2| 2 | _ | 1| - - -l -
CO3 | o | 2 | - | 1| - - -l - - -1 - -
CO4 | o | o | vl =~ - -l - -0 -1 =1 -1 -
COS | o | 2 | _ |3 | | - | - |- - - -2 _-70-7]-
CO6 | o | o | - | L | | oo o oo
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EC
203

2.1
67

2.5
1.4 2 3 )

JUSTIFATIONS FOR CO-PO-PSO MAPPING

MAPPING | LOW/ JUSTIFICATION

MEDIU

M/HIG

H
POX:CO.1 3 Application of fundamental knowledge in semiconductor physics
PO 2 Application of basic knowledge to complex engineering problems
C0.2,3,4,5,
6
PO2 2 Identification and analysisf complex engineering problems
C0.1,2,3,4,
5,6
PO4 1 Analysis and produce valid conclusions
C0.2,3,4,6
PO4CO.5 3 develop new skills and to produce valid conclusions
PO12CO1 3 understanding of semiconductor physics will help them in life long
learning

PO12C0O5 2 Resarch in new concepts helps them in independent learning
PSO1CO.1 2 Knowledge in semiconductor physics will help them in VLSI syste
PS02CO0.1 3 Knowledge in semiconductor physics will help them in developing

applications using EDA tools

GAPS IN THE SYLLABUS - TO MEET INDUSTRY/PROFESSION REQUIREMENTS:

Department of EC, RSET
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Proposed
SNO Description
Actions

1 Fabrication of PN Junctions, FETs et{ NPTEL + Reading Assignmen|

2 Physics of HEMT devices NPTEL

PROPOSED ACTIONS: TOPICS BEYOND SYLLABUS/ASSIGNMENT/INDUSTRY
VISIT/GUEST LECTURER/NPTEL ETC

TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN:

Proposed
SNO Description

Actions
1 Recent Developments Web reference [10,9]
2 Heterojunction FET Web reference [1,8]
3 Hetrojunction bipolar transistor Web reference [6,7]
4 Device Fabrication Web reference [2,3]
5 SPICE models Web reference [5,3]

WEB SOURCE REFERENCES:

1 | https://engineering.purdue.edu/~ee606/downloads/mad@8FET-sci-am.pdf

2 | http://nptel.iitm.ac.in/video.php?subjectld=117106091

http://nptel.iitm.ac.in/courses/Webcouwsentents/lIIFDelhi/Semiconductor%20
Devices/index.htm

4 | http://nptel.iitm.ac.in/courses/Webcouwsentents/lIIF%20Guwahati/ic_tech/ index.html
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http://nptel.iitm.ac.in/courses/Webcourse-contents/IIT-Delhi/Semiconductor%25252520%252520Devices/index.htm
http://nptel.iitm.ac.in/courses/Webcourse-contents/IIT-Delhi/Semiconductor%25252520%252520Devices/index.htm
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5 | http://education.jlab.org/itselemental/ele014.html

5 http://www.cdeep.iitb.ac.in/nptel/Core%20Sciencegiaeering%20Physics%202/Cours
homeLec-30.htm

7 http://www.cdeep.iitb.ac.in/nptel/Core%20Science/Engineering%20PP§23%/Course _
homelLec-32.htm

8 http://www.cdeep.iitb.ac.in/nptel/Core%20Science/Engineering%20Physics%202/C
homelLec-33.htm

9 http://www.cdeep.iitb.ac.in/nptel/Core%20Science/Engineering%20Physics%202/C
homelLec-34.htm

10 http://www.cdeep.iitb.ac.in/nptel/Core%20Science/Engineering%20Physics%202/C
homeLec-35.htm

DELIVERY/INSTRUCTIONAL METHO DOLOGIES:

I "HWEB
] RESOURCES

A LCD/SMART A STUD. n ADD-ON

BOARDS SEMINARS COURSES

ASSESSMENT METHODOLOGIES-DIRECT

‘HAssiGNMENTs | IR B | Ny
I I EXAMINATION

A STUD. LAB A STUD.VIVA |f MINI/MAJOR A

PRACTICES PROJECTS CERTIFICATIONS

i ADD-ON COURSES# OTHERS

ASSESSMENT METHODOLOGIES-INDIRECT

Department of EC, RSET 56


http://education.jlab.org/itselemental/ele014.html
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http://www.cdeep.iitb.ac.in/nptel/Core%25252520Science/Engineering%25252520Physics%252525202/Course_home-Lec-30.htm
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http://www.cdeep.iitb.ac.in/nptel/Core%25252520Science/Engineering%25252520Physics%252525202/Course_home-Lec-35.htm
http://www.cdeep.iitb.ac.in/nptel/Core%25252520Science/Engineering%25252520Physics%252525202/Course_home-Lec-35.htm
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"H ASSESSMENT OF COURSE OUTCOMES | "HSTUDENT FEEDBACK ON FACULTY
(BY FEEDBACK, ONCE) (TWICE)

N ASSESSMENT OF MINI/MAJOR PROJECT|i OTHERS
BY EXT. EXPERTS

Prepared by Approved by
Mr. Sreekumar G, Mr. Ajai V Babu& Mr. Bonifus P L Dr. Jobin K
Antony

(Faculty) (HOD)
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6.2COURSE PLAN

SL NO | MODULE TOPICS
1 1 | Elemental and compod semiconductors
2 1 | FermiDirac distribution
3 1 | Equilibrium and steady state conditions
4 1 | Equilibrium concentration of electrons and holes
5 1 | Temperature dependence of carrier concentration
6 1 | Carrier transport in semiconductodsift
7 1 | conductivity and mobility
8 1 | variation of mobility with temperature and doping,
9 1 | High Field Effects, Hall effect
10 1 | Tutorials
11 1 | Tutorials
12 1 | Tutorials
13 2 | Excess carriers in semiconductors
14 2 | Generatbn and recombination mechanisms of excess carriers,
15 2 | Generation and recombination mechanisms of excess carriers
16 2 | quasi Fermi levels
17 2 | diffusion
18 2 | Einstein relations
19 2 | Continuity equations
20 2 | Diffusion length
21 2 | Gradient of quasi Fermi level
22 2 | Tutorials
23 2 | Tutorials
24 2 | Tutorials
25 2 | Tutorials
26 3| PN junctions
27 3 | Contact potential
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28 3 | Electrical Field
29 3 | Potential and Charge density at the junction
30 3 | Energy fand diagram
31 3 | Minority carrier distribution
32 3 | Ideal diode equation
33 3 | Ideal diode equation
Electron and hole component of current in forward biased p
34 3 | junction
35 3 | piecewise linear model of a diode
36 3 | effect of temprature on M characteristics
37 3 | Tutorials
38 3 | Tutorials
39 4 | Diode capacitances
40 4 | switching transients
41 4 | switching transients
42 4 | Electrical Breakdown in PN junctions
43 4 | Zener and avalanche break down
44 4 | Tunrel Diode basics
45 4 | Metal Semiconductor contacts
46 4 | Ohmic and Rectifying Contacts
47 4 | Ohmic and Rectifying Contacts
48 4 | current voltage characteristics
49 4 | Tutorials
50 4 | Tutorials
51 4 | Tutorials
52 5 | Bipolar junctiontransistor
53 5 | current components
54 5 | Minority carrier distributions
55 5 | basic parameters
56 5 | Evaluation of terminal currents (based on physical dimensions)
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57 5 | Evaluation of terminal currents (based on physical dimensions)
58 5 | Transistor action

59 5 | Base width modulation

60 6 | Metal Insulator semiconductor devices

61 6 | The ideal MOS capacitor

62 6 | band diagrams at equilibrium, accumulation depletion and inver
63 6 | surface potential

64 6 | CV charactestics

65 6 | effects of real surfaces, work function difference

66 6 | interface charge

67 6 | threshold voltage

68 6 | MOSFET: Output characteristics, transfer characteristics

69 6 | sub threshold characteristics, MOSFET scaling (basic concepts
70 6 | FinFET-structure and operation
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6.3SAMPLE QUESTIONS

Assignment 1

1) Derive nypo = n? from fundamentals

2) A Silicon sample is doped with 1boron atoms/cth What is the equilibrium electron
and hole concentrations at 300K? Wheregdsetaive to E. Draw the energy band
diagram. Intrinsic carrier concentration of Silicon is 1.5 ¥ 28800K.

3) A Silicon bar of 100 cm long and 1 érross sectional area is doped with 2@senic=
atoms/cm. Calculate electron and hole concentrations at 38@#a find the conductivity
and the current with 10V applied. Electron mobility at this doping is 7GDvesec.

4) How will you determine the type of a semiconductor specimen?

Assignment 2

1) Derive the expression for minority carrier distribution and terngoalents in a transistor.

2) ASiliconnc hannel MO,S608dd/\VhsacsG,el.2x13'Flcnf, z =50
L=10 ¢ my=&.8\dFind he drain current when ix¥2V and \bs=1V ii) Vgs=3V
and \bs=5V.

3) Derive the expression for drain current of a MOSFET.

4) Draw and explain the structure of FINFET.

Module 1
1. With neat energy diagram, explain the location of Fermi level in intrinsic, n type and p
type semiconductors.
2. Explain direct and indirect band gap semiconductors with examples.
3. Draw energy band ajrams for metal, semiconductor and insulator.
4. properties of an intrinsic semiconductor.
5. Explain FermiDirac distribution function
6. What is effective mass?
7. Define and explain Mobility and conductivity. With necessary diagrams and equations,
explain the dependence of the above two in a semiconductor on temperature
8. Explain the bonding in (i) metals; (ii) semiconductors; and (iii) insulators.
9. Show that the intrinsic Fermi level lies in the middle of the band gap

10. Explain the effect of teperature and doping on the mobility and conductivity of a
semiconductor
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Module 2

1. Derive tire expression for carrier concentration in a semiconductor and explain
2. State and explain the significance of Einstein equation

3. Explain about excess carriers

4. Explaingeneration and recombination mechanism.

5. what do you mean by quasi fermi level

6. Derive continuity equation

7. Derive the equation for gradient of quasi fermi level

8. Derive the diffusion length

9. what is the importance of gradient of quasi fermi level

10. Explain reconbination in a indirect material

Module 3

1. Derive the equation for contact potential

2. draw the electric field at the junction

3. Draw the charge density at the junction

4. Derive ideal diode equation

5. Draw all components of current n a forward based diode
6. derive he equation for potential at the junction

7. what do you mean by piece wise linear model

8. effect of temperature on VI characteristics

9. Draw the energy band diagram of a diode.

10. Explain the working of PN junction

Module 4

Explain Diffusion capacitance and spaterge capacitance of a pn junction
Explain the phenomena of Zener breakdown. Describe clearly, why it is not a destructive
type.

Application of tunnel diode

Explain the constructional details and principle of tunnel diode

explain the avalanche breakdown

explain the working of Metalsemiconductor.

Explain in detail the M characteristics of Zener diode

sketch the VI characteristics (forward and reverse) of a rectifier diode.
What is ratifying contact

0 what will happen if a high switching signal is apglie

N =

"‘9.00.\‘.0’.0".#90

Module 5

Explain the working of BJT

Discuss about the current components in BJT
explain about the minority carrier distribution in BJT
what are the parameters of BJT

What is base width modulation

arwNPE
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'—‘©.°°.\‘.°’

what do you mean by early effect

Draw the input and outyt characteristics on BJT
How doping affect parameters

Draw energy band diagram of non transistor

0 Explain about transistor action

Module 6

1. Importance of Metalsemiconductor device
2. explain about ideal MOS capacitor

3. Explain about the accumulation process
4. discuss about the effects of real surface
5.
6
7
8
9.
1

What do you mean by work function

. Discuss about MOSFET output characteristics
. Explain about depletion and inversion
. Discuss about MOSFET transfer characteristics

Discuss about MOSFET Scaling

0.Discuss about Fin FET
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EC 205
ELECTRONIC CIRCUITS
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7.1COURSE INFORMATION SHEET

PROGRAMME: Electronics & DEGREE: BTECH

Communication Engg.

COURSE: Electronic Circuits SEMESTER: S3 CREDITS: 4

COURSE CODEEC205

REGULATION: 2016 BREADTH/ S&H

COURSE TYPECORE /ELECTIVE /

COURSE AREA/DOMAIN: ELECTRONICS | CONTACT HOURS: 3+1 (Tutorial)

hours/Week.

CORRESPONDING LAB COURSE CODE
(IF ANY): EC 207

LAB COURSE NAME:ElectronicCircuits Lab

SYLLABUS:

UNIT

DETAILS

HOURS

RC Circuits: Response of high pass and low pass RC circuits to sine
pulse and square wave inputs, Differentiator, Integrator BJT biasing cir
Types, Q point, Bias stability, Stability factors, RGupled amplifier ang
effect of various components, Concept of DC and AC load lines, Fixir
operating point, Classification of amplifiers.

10

Small signal analysis of CE, CB and CC configurations using small g
hybrid °~ model (gai n, i nput and
BJT amplifier circuits, Cascade amplifier

High frequency equivalent circuits of BJT, Short ciratutrent gain, cutof
frequency, Miller effect, Analysis of high frequency response of CE, CB
CC amplifiers Wide band amplifier: Broad banding techniques,
frequency and high frequency compensation, Cascode amplifier

Feedback amplifiers: Effécof positive and negative feedback on gq
frequency response and distortion, Feedback topologies and its effect o
and output impedance, Feedback amplifier circuits in each fee
topologies (no analysis required) Oscillators & Tuned Amplifi
Classification of oscillators, Barkhausen criterion, Analysis of RC phase
and Wien bridge oscillators, Working of Hartley, Colpitts and Cry
oscillators; Tuned amplifiers, synchronous and stagger tuning

Power amplifiers: Classification, Traformer coupled class A power
amplifier, push pull class B and class AB power amplifiers, efficiency ang
distortion, Transformeless class B and Class AB power amplifiers, Class
power amplifier (no analysis required) Switching Circuits: Simple sweep
circuit, Bootstrap sweep circuit, Astable, Bistable, and
Monostablemultivibrators, Schmitt Trigger

11
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Vi Transistor based voltage regulator: Design and analysis of shunt and sel
voltage regulator, load and line regulation, Short circuit protection MOSH
amplifiers: Biasing of MOSFET amplifier, DC analysis of single stage 9
MOSFET amplifier, small signal equivalent circuit. Small signal voltage a
current gain, input and output impedances of CS configuration,
MOSFETCascade amplifier

TOTAL HOURS| 54 hrs.

TEXT/REFERENCE BOOKS:

T/R | BOOK TITLE/AUTHORS/PUBLICATION

1 Sedra and Smitiicroelectronic Circuits4/e, Oxford University Press 1998.

2 B. R a@Fmndamentals of Microelectronias, Wi | ey

3 Donald A Neamen. Electronic Circuit Analysis and Dep), 3/, TMH.

4 Millman and Halkiasintegrated ElectronicsTMH, 2004.

5 Spencer &Ghausintroduction to Electronic Circuit Desigiearson Education, 2003.

6 Roger T. Howe, Charles G. SodiMicroelectronics: An Integrated ApproadRearson
Educaion, 1997.

7 R E Boylstead and L Nashelskgtectronic Devices and Circuit Theqi§/e, Pearson
Education

COURSE PREREQUISITES:

C.CODE| COURSE NAME DESCRIPTION SEM
BE101 | Basic Electronics Engineering | Students should know about basic | 15Sem
104 electronics omponents like BJT,

diode, Resistor etc&its working

COURSE OBJECTIVES:

1 | To understand concept of RC circuits

2 | To provide insight into the working , analysis and design of basic analog circuits us
BJT

3 | To understand different types of pavamplifiers, feedback amplifiers& Oscillators

I

To understand concepts of switching circuits

5 | To provide insight into the working , analysis and design of different types of voltag
regulator

6 | To provide insight into the working , analysis and desijpasic analog circuits using
MOSFET

COURSE OUTCOMES:

SNO DESCRIPTION

1 Student has knowledge about the working of RC circuits&working of amplifier
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using BJT

2 Student has knowledge about BJT with different configurations and its small s
analyss

3 Student has knowledge about BJT with high frequency analysis

4 Student has knowledge about feedback amplifiers& Oscillators

5 Student has knowledge about power amplifiers& switching circuits

6 Student has knowledge about Design & analysis ofagelregulator .

Student has knowledge about working of amplifier using MOSFET &its smalll
signal analysis

CO-PO-PSO MAPPING:

Programme
CO Programme Outcomes (POs) specific Outcomey
No. (PSOs)
1112|3456 78| 9]10]12|121 1] 2 3
1 31 3| 3]|]2]2]2 211 3] 3 1
2 313|312 2] 2 2|11 3| 3 1
3 3| 31312 2] 2 2|1 3|3 1
4 31 3| 3]|]2]2]2 211 3] 3 1
5 3133|1222 211 313 1
6 31 3|32 2] 2 2|1 3|3 1
ECO1
0 205 3133|1222 211 313 1
JUSTIFICATION FOR CO -PO-PSO CORRELATION:
Ppo1 | Po2 | Po3 | Pos4 | pos|pPos| P | PO pso1| psoz| P3O
09| 10 3
Imple | Gro
Working | Working Circu Can Imple ment | up
of RC of RC : impl P | ation | Assi
- o it ment
circuits/ | circuits/ Desian imol | €M€ | i ation & gnm
BJT BJT 9 . PL 1t Desig| ent,
S o of Design/p| emen| _. cr| se | &
C | derivatio | derivatio : circu : . |nof | Sem
. . Integrato| roblems| taion | . o | mi | Desig )
O ni ni . it for analo | inar
. . r & of RC | using . Pr | nar | n of
1| require | require , o daily | . g and
Differen | Circuit | TIN ) oje| s |analo| X.
mathem | mathem . life Circu | Stud
. . tiator ATI/ | ct g .
atical atical appli . its y of
PSPI . Circu :
backgro | backgro catio . using | syst
CE its
und und ns TIN em
ATl | upgr
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PSPI | adat
CE ion
Imple | Gro
ment | up
Analysis , Can ation | Assi
Circu | . Imple
of it impl ment & gnm
CB/CC/ | Analysis , eme . Desig| ent,
. Design /| Impl M ation
CE of Design . nt | . nof | Sem
- ~ <. | Design/p| emen| . icr | se| & .
C | config:- | CB/CC/ | of circuit : circu ) . [ analo| inar
.. roblems | taion | . o | mi | Desig
@] BJT CE | o . it for g and
. . .. | of circuit | using . Pr | nar| nof ,
2 | require | config:- | amplifie - daily | . Circu | Stud
. amplifie | TIN . oje| s | analo| ",
mathem| BJT r-bjt . life its | yof
: r-bjt | ATl | ct g :
atical appli . using | syst
PSPI . Circu
backgro CE catio it TIN | em
und ns ATI/ | upgr
PSPI | adat
CE | ion
High Imple | Gro
f ment | up
requerc . :
: Can ation | Assi
y . Circu | . Imple
. High . impl & gnm
Analysis it ment .
frequenc eme | ,,. ) Desig| ent,
of Amplifie | MP! | Ty [ M aton | " of | sem
CB/CC/ y Amplifie P emen| . cr| se| & )
C Analysis r . circu . . [ analo| inar
CE r . taion | . o | mi | Desig
© config: - of design( design/p using it for Pr | nar | nof 9 and
3 " | CB/CC/ bim daily | . Circu | Stud
BJT HF) TIN . oje| s | analo| ",

) CE (HF) life its | yof
require config: - AT appli ct 9 using | syst
mathem ' PSPI . Circu

: BJT cailo . TIN em

atical CE its

backgro ns ATI/ | upgr
und PSPI | adat
CE | ion

Gro

up

. Can Assi

Circu | . Imple
o Circuit it impl ment ghm
Feed Feed Circuit ) eme | ,,. ) ent,
: design/p| Impl Mi ation .

back back design nt using | Sem

o o roblems | emen| . cr & :

C | amplifie | amplifie Feed Feed | taion | €Y | o Se Desi TIN | inar
O | r/Oscilla | r/Oscilla| back . it for mi 9 ATl | and
: e back | using . Pr n of
4| tirs- tors- | amplifie o daily | . | nar PSPI | Stud
S L . | amplifie | TIN . oje analo
derivatio | derivatio| r/Osciila . life CE | yof
N n tors r/Osciila | A TI/ 200l ct g Svst
tors pspi| 2PP Circu Y
catio : em
CE its
ns upgr
adat
ion
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Gro
up
. Can Assi

Circu | . Imple
: impl gnm

o it ment
power o Circuit eme . ) ent,

power o Circuit . Impl Mi ation .

. | amplifie : design/p nt using | Sem
amplifie .| design emen| . cr & )
C -~ | r/Multivi roblems | . circu Se .| TIN | inar

r/Multivi power taion | . o] . | Desig
@) brators- o power : it for mi ATl | and
brators- amplifie .| using ) Pr n of
5 L - .~ | amplifie daily | _." | nar PSPI | Stud
derivatio .. | r/Multivi | TIN . oje analo
derivatio r/Multivi life CE | yof
: n brators- | ators- | A 1V | appii | © 9 syst
Pspl| DL Circu o
CE its
ns upgr
adat
ion
Gro
up
Circu Can Imple Assi
Circuit : impl P gnm
) it ment
Voltage | Voltage .. | design/p eme| ... ) ent,
Circuit Impl Mi ation .
Regulato| Regulato desian roblems emen nt or Py using | Sem
C | rs/IMOS | rs/IMOS Voltage Voltage taion circu o Se Desi TIN | inar
O| FETI FETT Re ulgto Regulato usin it for Pr mi nofg ATI/ | and
5 | derivatio | derivatio g rsIMOS g daily | . | nar PSPI | Stud
rsIMOS - TIN . oje analo
n, n, - FETI life CE | yof
Analysis | Analysis FETI amplifie ATV appli ct g syst
PSPI : Circu
r catio . em
CE its
ns upgr
adat
ion

GAPS IN THE SYLLABUS - TO MEET INDUSTRY/PROFESSION REQUIREMENTS:

SNO DESCRIPTION PROPOSED
ACTIONS
1 Introduction to MOSFET, characteristics, region | Lecture/Test

operations

PROPOSED ACTIONS: TOPICS BEYOND SYLLABUS/ASSIGNMENT/INDUSTRY

VISIT/GUESTLECTURER/NPTEL ETC

TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN:

S DESCRIPTION PO MAPPING
No:
1 To learn TINA TI software by simulating th¢ 1,2,3,4,5,6,9,10

circuits in the syllabus and this will help t
students to perform well in the lab also.
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DESIGN AND ANALYSIS TOPICS:

Sl. DESCRIPTION PO MAPPING
No.
1 | Design & analysis of RC coupled amplifier 1,2,3,4,5,6,9,1(

WEB SOURCE REFERENCES:

1 cc.ee.ntu.edu.tw/~lhlu/eecourses/Electronics1/Electronics _Ch4.pdf

2 www.techpowerup.com/articles/overcloukvoltmods/21

3 www.electronics ut or i RCINstwovks (i

I

www.pa.msu.edu/courses/2014spring/PHY252/Lab4.pd

5 www.iet.ntnu.no/courses/ttt4100/oppgl_eal.

DELIVERY/INSTRUCTIONAL ME THODOLOGIES:

N CHALK & TALK | STUD. n WEB
ASSIGNMENT RESOURCES

N LCD/SMART STUD. SEMINARS | ADD-ON

BOARDS COURSES

ASSESSMENT METHODOLOGIES-DIRECT

A ASSIGNMENTS | STUD. SEMINARS | {4 TESTS/MODEL |f UNIV.
EXAMS EXAMINATION
i STUD. LAB N STUD.VIVA A MINI/MAJOR 4
PRACTICES PROJECTS CERTIFICATIONS
i1 ADD-ON i OTHERS
COURSES

ASSESSMENT METHODOLOGIES-INDIRECT

i ASSESSMENT OF COURSE OUTCOMES

(BY FEEDBACK, ONCE)

A STUDENT FEEDBACK ON
FACULTY (TWICE)

N ASSESSMENT OF MINI/MAJOR

A OTHERS
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PROJECTS BY EXT. EXPERTS

Prepared by Approved by
Jisa David Dr. Jobin K Antony
(Faculty) (HOD)
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7.2 COURSE PLAN

SL MODUL | TOPICS

NO E

1 1 Introduction to the course

2 1 RC LPF & HPF Regonse to sinusoidal inputualitative and
Quantitative analysis

3 1 RC LPF & HPF Response to step inpuQualitative and Quantitative
analysis

4 1 RC LPF & HPF Response to sinusoidal inputQualitative and
Quantitative analysis

5 1 Tutorial - Problem Solving RC circuits

6 1 RC LPF & HPF Response to pulse inputs

7 1 RC LPF & HPF Response to pulse input

8 1 RC LPF & HPF Response to periodic pulse train

9 1 RC LPF & HPF- special cases of time constant

10 1 RC LPF & HPF- special cases of time constant

11 1 RC Integrator & Differentiator

12 1 Problem Solving RC circuits

13 1 Tutorial - RC circuits

14 1 Biasing- need, stabilization & stability factors

15 1 BJT biasing circuits Fixed and Emitter biasircuits

16 1 BJT biasing circuits Voltage divider and Collector feedback circuits

17 1 Tutorial - BJT Biasing circuits

18 1 Transistor in the active region; Fixing off§@int

19 1 RC Coupled amplifier & Concept of AC and DC loadlines

20 2 Small-signal hybrid pi model of a BJT

21 2 Small signal analysis of CE amplifier

22 2 Small signal analysis of CE amplifier

23 2 Small signal analysis of CE amplifier without emitter bypass capaci

24 2 Small signal analysis of CB amplifier

25 2 Small signal analysis of CC amplifier

26 2 Cascade Amplifier
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