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DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING
Vision

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

develop socially responsible citizens

Mission

M1: To provide strong fundamentals and technical skills in the field of Electronics and

communication Engineering through effective teaching learning process.

M2: Enhancing employ ability of the students by providing skills in the fields of VLSI, Embedded
systems
M3: Encourage the students to participate in co curricular and extra curricular activities that creates a

spirit of social responsibility and leadership qualities.

AIT, Tumakuru.



Program Qutcomes

SI. No.

Description

POs

Engineering knowledge: Apply the knowledge of mathematics, science,
engineering fundamentals, and computer science and business systems to the
solution of complex engineering and societal problems.

POl

Problem analysis: Identify, formulate, review research literature, and analyze
complex engineering and business problems reaching substantiated conclusions
using first principles of mathematics, natural sciences, and engineering sciences.

PO2

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.

PO3

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

PO4

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

PO5

The engineer and society: Apply reasoning informed by the contextual knowledge
to assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering and business practices.

PO6

Environment and sustainability: Understand the impact of the professional
engineering solutions in business societal and environmental contexts, and
demonstrate the knowledge of, and need for sustainable development.

PO7

Ethics: Apply ethical principles and commit to professional ethics and
responsibilities and norms of the engineering and business practices.

PO8

Individual and team work: Function effectively as an individual, and as a member
or leader in diverse teams, and in multidisciplinary settings.

PO9

10

Communication: Communicate effectively on complex engineering activities with
the engineering community and with society at large, such as, being able to
comprehend and write effective reports and design documentation, make effective
presentations, and give and receive clear instructions.

PO10

11

Project management and finance: Demonstrate knowledge and understanding of
the engineering, business and management principles and apply these to one’s own
work, as a member and leader in a team, to manage projects and in multidisciplinary
environments.

POI11

12

Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of

technological change.

PO12

AIT, Tumakuru.
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Electronic Principles and Circuits Semester 3
Course Code BEC303 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:2 SEE Marks 50
Total Hours of Pedagogy 40 hours Theory + 8-10 Lab slots | Total Marks 100
Credits 04 Exam Hours 3
Examination nature (SEE) Theory/Practical

Course objectives:
This course will enable students to

e Design and analyse the BJT circuits as an amplifier and voltage regulation.

e Design of MOSFET Amplifiers and analyse the basic amplifier configurations using small
signal equivalent circuit models

e Design of operational amplifiers circuits as Comparators, DAC and filters.

e Understand the concept of positive and negative feedback.

e Analyze Power amplifier circuits in different modes of operation.

e Construct Feedback and Oscillator circuits using FET.

e Understand the thyristor operation and the different types of thyristors.

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teacher can use to accelerate the attainment of the various course

outcomes.

1. Lecture method (L) does not mean only traditional lecture method, but different type of teaching
methods may be adopted to develop the outcomes.

2. Show Video/animation films to explain evolution of communication technologies.

3. Encourage collaborative (Group) Learning in the class

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

5. Adopt Problem Based Learning (PBL), which fosters students’ Analytical skills, develop thinking
skills such as the ability to evaluate, generalize, and analyze information rather than simply recall it.
6. Show the different ways to solve the same problem and encourage the students to come up with
their own creative ways to solve them.

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

MODULE-1

BJT AC models: Base Biased Amplifier, Emitter Biased Amplifier, Small Signal Operation, AC
Beta, AC Resistance of the emitter diode, Two transistor models, Analyzing an amplifier.

Voltage Amplifiers: Voltage gain, Multistage Amplifiers.

CC and CB Amplifiers: CC Amplifier, Output Impedance, Cascading CE and CC, Darlington
Connections, Voltage regulation, The Common base Amplifier.

[Textl]

MODULE-2
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MOSFET

Biasing in MOS amplifier circuits: Fixing VGS, Fixing VG, Drain to Gate feedback resistor.
Small signal operation and modelling: The DC bias point, signal current in drain, voltage gain,
small signal equivalent circuit models, transconductance, The T equivalent circuit model.
MOSFET Amplifier configuration: Basic configurations, characterizing amplifiers, CS amplifier
with and without source resistance, The Common Gate Amplifier, Source follower.

MODULE-3

Linear Opamp Circuits: Summing Amplifier and D/A Converter, Nonlinear Op-amp Circuits:
Comparator with zero reference, Comparator with non-zero references. Comparator with Hysteresis.
Oscillator: Theory of Sinusoidal Oscillation, The Wein-Bridge Oscillator, RC Phase Shift
Oscillator, The Colpitts Oscillator, Hartley Oscillator, Crystal Oscillator.

The 555 timer: Monostable Operation, Astable Operation.

[Textl]

MODULE-4

Negative Feedback: Four Types of Negative Feedback, VCVS Voltage gain, Other VCVS
Equations, ICVS Amplifier, VCIS Amplifier, ICIS Amplifier (No Mathematical Derivation).
Active Filters: Ideal Responses, First Order Stages, VCVS Unity Gain Second Order Low pass
Filters, VCVS Equal Component Low Pass Filters, VCVS High Pass Filters, MFB Bandpass
Filters, Bandstop Filters.

[Textl]

MODULE-5

Power Amplifiers: Amplifier terms, Two load lines, Class A Operation, Class B operation, Class
B push pull emitter follower, Class C Operation.

Thyristors: The four layer Diode, SCR, SCR Phase control, Bidirectional Thyristors, IGBTs,
Other Thyristors.

[Textl]
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PRACTICAL COMPONENT OF IPCC (Experiments can be conducted either using any circuit simulation
software or discrete components)

SLLNO Experiments
1 Design and Test

)] Bridge Rectifier with Capacitor Input Filter

(i) Zener voltage regulator
2 Design and Test

Biased Clippers - a)Positive, b) Negative, c) Positive-Negative
Positive and Negative Clampers with and without Reference.

3 Plot the transfer and drain characteristics of a JFET and calculate its drain resistance, mutual conductance
and amplification factor.

4 Plot the transfer and drain characteristics of n-channel MOSFET and calculate its parameters, namely;
drain resistance, mutual conductance and amplification factor.

5
Design and test (i) Emitter Follower, (ii) Darlington Connection
6
Design and plot the frequency response of Common Source JFET/MOSFET amplifier
7
Test the Opamp Comparator with zero and non zero reference and obtain the Hysteresis curve.
8 . e o
Design and test Full wave Controlled rectifier using RC triggering circuit.
9 Design and test Precision Half wave and full wave rectifiers using Opamp
10 Design and test RC phase shift oscillator

Course outcomes (Course Skill Set):
At the end of the course, the student will be able to:
Understand the characteristics of B]Ts and FETSs for switching and amplifier circuits.

Design and analyze amplifiers and oscillators with different circuit configurations and biasing conditions.
Understand the feedback topologies and approximations in the design of amplifiers and oscillators.
Design of circuits using linear ICs for wide range applications such as ADC, DAC, filters and timers.

. Understand the power electronic device components and its functions for basic power electronic circuits.

Ul W e

Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The

minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and for the SEE minimum
passing mark is 35% of the maximum marks (18 out of 50 marks). The student is declared as a pass in the course if
he/she secures a minimum of 40% (40 marks out of 100) in the sum total of the CIE (Continuous Internal

Evaluation) and SEE (Semester End Examination) taken together.

The IPCC means the practical portion integrated with the theory of the course. CIE marks for the theory component
are 25 marks and that for the practical component is 25 marks.

CIE for the theory component of the IPCC
e 25 marks for the theory component are split into 15 marks for two Internal Assessment Tests (Two Tests,

each of 15 Marks with 01-hour duration, are to be conducted) and 10 marks for other assessment methods
mentioned in 220B4.2. The first test at the end of 40-50% coverage of the syllabus and the second test after

covering 85-90% of the syllabus.
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e Scaled-down marks of the sum of two tests and other assessment methods will be CIE marks for the theory
component of IPCC (that is for 25 marks).

e The student has to secure 40% of 25 marks to qualify in the CIE of the theory component of IPCC.

CIE for the practical component of the IPCC

e 15 marks for the conduction of the experiment and preparation of laboratory record, and 10 marks for the
test to be conducted after the completion of all the laboratory sessions.

e On completion of every experiment/program in the laboratory, the students shall be evaluated including viva-
voce and marks shall be awarded on the same day.

e The CIE marks awarded in the case of the Practical component shall be based on the continuous evaluation of
the laboratory report. Each experiment report can be evaluated for 10 marks. Marks of all experiments’ write-
ups are added and scaled down to 15 marks.

e The laboratory test (duration 02/03 hours) after completion of all the experiments shall be conducted for 50
marks and scaled down to 10 marks.

e Scaled-down marks of write-up evaluations and tests added will be CIE marks for the laboratory component of
IPCC for 25 marks.

e The student has to secure 40% of 25 marks to qualify in the CIE of the practical component of the IPCC.

SEE for IPCC
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for the

course (duration 03 hours)

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum of 3

sub-questions), should have a mix of topics under that module.

3. The students have to answer 5 full questions, selecting one full question from each module.

4. Marks scored by the student shall be proportionally scaled down to 50 Marks
The theory portion of the IPCC shall be for both CIE and SEE, whereas the practical portion will have a CIE
component only. Questions mentioned in the SEE paper may include questions from the practical
component.

e The minimum marks to be secured in CIE to appear for SEE shall be 10 (40% of maximum marks-25) in the
theory component and 10 (40% of maximum marks -25) in the practical component. The laboratory
component of the IPCC shall be for CIE only. However, in SEE, the questions from the laboratory
component shall be included. The maximum of 04/05 sub-questions are to be set from the practical
component of IPCC, the total marks of all questions should not be more than 20 marks.

e SEE will be conducted for 100 marks and students shall secure 35% of the maximum marks to qualify for

the SEE. Marks secured will be scaled down to 50.

® The student is declared as a pass in the course if he/she secures a minimum of 40% (40 marks out of 100)
in the sum total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken

together.
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Suggested Learning Resources:
Books

1. Albert Malvino, David ] Bates, Electronic Principles, 7t Edition, Mc Graw Hill Education, 2017, ISBN:978-0-
07-063424-4.

2. Microelectronic Circuits, Theory and Applications, Adel S Sedra, Kenneth C Smith, 6thEdition, Oxford,
2015.ISBN:978-0-19-808913-1

Web links and Video Lectures (e-Resources):
1. Integrated Electronics: Analog and Digital Circuits and Systems, Jacob Millman, Christos C. Halkias,
McGraw-Hill, 2015.

2. Electronic Devices and Circuit, Boylestad & Nashelsky, Eleventh Edition, Pearson, January 2015.

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning




Elecbionic P‘rl'r)(iplﬂd ord CI'V(LHG
B TSN Agc e TR

Module - |

TYansisk B asing

—We (an opthale Nangibn in three Y?-j"c""i - Cuk-opfy YEGI™
Sakunakon hegion and Achive segion -
* Tvawsishr is operatzd in cutoffy vegion by Kecpy i
olleck Bakk

Emiltey-Bak Junchm in Reverse Biaq mode and ¢
Junchon I Revevx Biy ™MOck -

* Tvandiskh s Ofmtld ' Saturabon W:‘m-w b‘j I-(eepma the

Emifer- Bage Junthor in FAWard Biag wnod and (olleclsr Baxe

Junchw 0 phwoud Bled modk -
Achve }Qﬁ'lm Iovj ’}ch)lmj Hea
i mode and (ol Beye junthen

* Tyaw§rHr it O?E)mfzd ' L—‘mfrfv‘-,
Base 5unchon M Fowad

Wy Revevie [roy mode -

=+ In ovder o op{mlz He Noawisker 0 fRe de

havg o apply enliwmal Do vollag fo'the  fwo
of [t Newg sk -

Sived mz.jrm W
Junchond oh s

Haws isk + This 13 (alled & brajmg

¥ Wwhen W by a Rawinlka we elablth a
Vo (tegl condikons 16 e - awsishs - They londibiony oue - Known el

OPUUC’-HV‘-j (o\d 1 hews S euiesent (ondihd -

entean (UUNH”‘ and

The DC load line and Of’exahuﬂ Pomt

E H’i‘3 &ﬂald 8, Wk L (Msrdfwj {oren 0D Erﬂq‘[‘ﬁ:\ LUﬂb-ujLU\Q.!"'m
O[r& kawy ik -
Lek W - (endides  (promon Ernittey Amplifer e b




* The Bawgnkee 's bioved wilh --Juppfj Vol}age Ve Such Ml He
bay ety Jur\(h'm 05 6J1UUCLAA biajed and He (ollec)o Baie

unthen s AevVevie brased -

* In the ablene dy  Ac L‘?mt . e (Q,?&Cl'[’OYS ath o4 open Cireurt,
SO “\5 Gfrlllb\."alﬂﬂ"' Ct'({u["l- s 8:\4@.“ ad

Arplymg Kinchopys voltage law ko fie ollecter  Cirewt
Ve = TeRe.~Veg ~Teke=°
bub Tc ~ T¢

Yoo = Tc(RoRe) - Veg = @

Vep = Vee — .Ic(Ec-f’ze)

PIWIJ'“\? £1YChop§d Voltage law o e Boyt Greud
Vee —T8Re - Vo - Te% =
but . = (tB)Ts.
Veo ~ Ty b ~Vgp - (+£) Tpke =0

Ty [og teplee] = Ve eE
-:1-3 = Vo ~VeE
Rg + () BE

A In e owhpur vollap equabion . ui make fwo (e dihong

a) Tc=0 = Veg~ Vo. =7 X—awis PO‘ﬂf'—-A
b) VC[:- 0 = IC—.‘: Vee — \/-Q'H.r',! F;;'W}- —
ReRe
Now uut aue plotmg fhe oubpar Chaacterspu o o framgy iipg.

with Je ol Y-ans and Ve on A -anis .



IC. 4n
Yec %
Co+RE |
8t 15
ﬁ b
v
' v, CF ‘
; - g and a lne O daswon

* W oue chvcytnhng e .{JOM# A and
belween Heen - Thit 5 folled Dc load Line

* The oc’ word indilafes that an{y

inpu_[- S.-angj_rj axfumed fo bt Zero - F Ob
fomg Vel

C hapeCkenshc  Cuyve H "4

) Ly il th load lve iy (alled Opv\afwﬂj PO"“

He  nkyseChon Ofp “this (LAY :

o ) f-,
wlug | So it 1§ caled & Ay iesant por‘w
 Thi PDI-{H' 5 a be" , . g
obt) and The [

s nomed & Ve Cub

‘rhe Pol‘ﬂi‘ A
Bax Biagy Method Bay YediskA
ST s 0 SN, ( al e
Tived Biod - Hew we hawe oMy
This is also (alled a8 F¥€ s Cocurt

yz A . The
lonrected  behoeen Supply and Bagx Bmwval o (rong

S 3wfn o - _—

colleds 1 outpuf [(Bxrm e

A Hue Bax i the input el ord

Ey (ondidefuvg the Bog Cotud
Vee

App[ymg hf(hbe-(j \IOhlﬂ(?p lawo 10 the oboW C,i\f(u.i'(

Vee =Lz 8 —VBE0O"



To ° Vee -VBE
Re

*  The Supply Vol '“3 T 6lwl walwe | Rg '8 @ 6-‘)({'& val ue

Vg 5 also pired Valug - So Tg 'S hixed value . Hewle i
Covtwih 8 Called v [3"“—(‘ bas Covcwt
% By (ondidenwg the (olech cwveeni | -
Prpplyiny Kncchopps voltage lwo b He H Re
(el (rewt we get +J;E

Vee =Te Re ~Vee =0

F"cr‘ = Vg ~Teke |

‘Tc: P I

Colleks kb Bax Biay ™Mehhod

he (ollecks and

veen

* Hoe the biadinyg Aeyirhr it (ennechd e b

fhe bax of te Gangikh ~So Tg flows through Rg and Jete
flows H:wujlw Rc - Ve
5 olte coled o4 collecht -peedbacc Biny -
*  ppplyng KVE b the bay Cocodt- i
R £TcJ¢
VCc"@c*IB) Re —IgRg — Vpg = 0 Ip &
i
:[C: @‘)IB - +
Vool
Vee-Vge = (B1)Reg + TgRe EL)_

IB E‘EE "!'[B‘H)E(] = ‘VCC_VFE

= Nee-Ver
Ty MeVer

:rc-'-‘ BI@.



* Applgmg KVL b colleckt Crvcunf Vee

Nee = @e+T5 )8 Veg 70 (T Re
_ cAt 4
VCE % \"(r = QIC ¥ ‘I_C] Re. Vee

—

B
\“cc = Vew = (L)‘;' e ??‘ =

Emilter Bl  tMethod
Ziter Biad  Method

* An emitey venlh i added fo the emittn fammad oy e b"“e‘*
bres Cvewit

\ide
* Applyng kVL b0 Bage Cwcwit, we get v c
8
Vee - TgRg ~Vgg ~ Te e =0 % :
e g
_TE = @—rﬂ Te Re
VeeVee = Tebp *@*') Tp-2
IG ~ Vee-Vae
Tac BE
P\B—f- @-H) Ry 2 le ﬁ B
* Applyvg kL b (olleckh Gveud, we qer vee
%
Ve = Tcfe “Veg ~Te be=? a‘;
Vee
\J(-F e Vct— IQQ( _IE Qt— IE.L
T, & Yo Re




(ollectoy and Emider Feedbock Bias
MMW-—M—J—-—‘W

This Civcwit Conkins  Yeyiskh aF Cach Ferminal and e Civcuil s
9 iven by

Nce
R¢
Ra
c
8
e JE
Re

. By GlPFib'mtj KVL b Bawe Giveuit .W&‘jf’i'

Ye
; JC+IB
\ee - T +T8) Re —TgRg ~Vgg - T¢ R =0 . e
B
C
Ic: BIB - Rg
To= Bt) T z
: Vee— ¥ Te
Vee-Vge = (§Tp +75) RetIgRgt (BH1)Eg R e Re
= PR Ig+RTg+ () Re Tp+Fele
= T, | rgtB+0Rc +BH) &
= IB [RB +@+l)(PC+EE)]
Te= PIg
Vil VC.(‘
APPlying KvL to Collector Civenit, ux q¢f - el
c
Voo = (Te4Ig) R -V, ~TgBg =0 < 4
ce (C B) € Veg € B Shi
J.-Blp _E :
T
5 AN I
Y Re

TEQIC

= = X -0




\lol}mlt Divide Bias

AN

It 15 alio (alled ad Selly Bias
Vee

. |
~os theovem ab the Ba feamine

We ore applying Theve
e 0 Ve
\Lo= Vg, = Vee' B
a 8 Q|+RL, R ;
. = R
g:p-ﬁnlz,gn?_ 2
R o R Ry *
So we (on hedvaw e Civcuit ag:
Ne e
R¢
8 ¢
oW,
\JT Rr Vep —» &
Re
* pAoolying KVLfo the Bax fermimal | we get
Applyryg 9 o
- VrH"RVL:"'_
N, =Ty Ry ~Vgp ~TeRe = © i L
o~ Te Ry "VeE : A
IE: @f]‘) B EE
\p-vge = TpRy +(pt 1) Lp Re =0
= I [QT+QS’+J)RJ
o Np=N
Te™ T 6F e B
3
Re+ (Bt1)Re
v
* Qpp\\jmj evl ho the  Glledtn lepminal ,we 9ef cQ
R¢
V- TeRe ~Vee~ Tglg =9 +
\:te‘
\}CE = VCC,-ICRC IE Rl‘.-' Te
VCE: \’CC_ I(ﬂt ‘:I-(. nf—
VCE: Vcc-"Ic ch_‘Rt)



i o B

—r Pene P Nangiths hoy two powey Supplid -+ The mj"“"‘ﬂ Supply

l)n‘wwo.ad biais the emitky diode - The PO“H“‘Q Supply Y

W Celleckn diod »
—+ Sing we axg Gonneckng Mﬂah'm Supply to opni er fevminal,

iS colled &4 "TWO SuPPItj Emi‘.tﬂ Bral .

every birasy

™ Agelymg KVL o the bak civewit
~TgRg- Vg~ TePe *VEE =T

—'Vst-_‘f\fet- = IBEG +@+1]IGQE

= Ty {25-—{ F*'.}RE‘I

The abloluly Value s SNIn bo Vgp , NOF ke hawe any (o0 (yasion
Yeﬁﬂhdwg the Stﬁn and a\uuayj W2 (onSiden ma?hi'rude-
e A—pp\:jmj Kvl fo Be (Oleckof OYCwit:
Vee = TeRe - Veg ~Tele — Vee) =0
Vep = Vee Ve < TeRg- Te e
Neg= Ve +Veel™ Tc (Re+ )

— DC lood line

X7
0 9k Ver(Cub-aw) ,the T value mulk b zeto | S0 by Subshifubng
N Neg ch\.lﬂ.h'm-

Vce(gur-aak) = Ve tVee)



* T0 3&[’ IC@M‘) , Be Ve Volwe yawl- ke zeno
\"CE < ch + lvge‘ "ICQ?(? QE')
0= 'VCC +NEE\ ”Ir@g@cf QE)

I by VCC+ \\"t:E]
c@”. RetRg

Bate Biased P:mp\.‘[r‘u

impdtant
\AJ\'\{r] W ang d&a‘d'lﬁ-ﬁ \.U”-"n amPhb{t"‘rS, CQPQC!]‘UY& Pl.a-d an | P

Yoo (d Ac Signals -
—® We call the (apatdors o4 Coupl‘ng Capaliovs  belawte fhe (onnec

the Ac Sﬁm| o He Yantisth - They ?n\‘j allowy Ac 5:‘7(\@{ inky
The QmP\.hse\* without disturbing &-pom‘r

—* To wak properly  He veactene ofy te Gpacitor i much lower -
Ban We velitane ab He lower [feguanty o) the QC Sounte -

| Xe < 61 R]

—r W ax u-g\‘ng two appvorsmaboe jor the (apacta -

a) Fdu -DC anoiadjis 3 Capac:}-d\ ajf; ay open (‘,wfc.u‘E
B Fo AC analyds Capatien oy ar Shovt Greuit

— The far Blawkd %Pllh{f Coeuwt s t.:.]Nana_d,

CJ\‘Cc_

e

gc Ce
c -__-___l UO
Cg
|
8
E L
N

* Tov o Baw Biawd €iveuilb W& ax Ccnf\E_CHma Ac input ‘SIj'ﬂa.-{
with Bax toupling (apacid and koad Yeliftene oith collachi
CDLLPLM? (qpa(t;&‘

: : i Conteu
* We o a[:fy.na AC nput Slamﬁ ko the bate which (ontaung

AC ard DC -Co‘mpor\antl Cg MowW alows only AC Component‘ and
bloCks o€ Cmponmi;‘

#* 5 anly  AC \foti-ﬂaz appeayt belween Baft and ?’Yound . This
Ac vouﬁge. Pmduc.a an AC Base Cuviert Which is added to

De Bax cuwrent -



X The folal bay Cuvrent will haw a 0C fmm[pmnf and AC &nnpynmf
The below taue fom Showd that an A lmponent s fuPC}LimPOKcJ-

t
on e D (omponen -

_»Te@0)
- -~ Tggo)

| >t
0
in (olleckeA
* The AC bape Curvenk Pwdu&:d an amplfd valug - in (0

W 3 (uvvewk hy &
(urvent belaus ob (ryent jmn The (olleck

Compovest of Jcge)©

e

Tcac)

-~ Tc@e)

—*k

ows ﬁwOUﬁh o (ollecfor pegriber, oF
ollectn yesuhh -when Has voltag
oblaned -

* One He (olleckds (wrvenk (J[

Podute) o \NBAMG me-&}( atety  The
N Subatked (oM Supply Vw!-age . (olleckh Voltape

VC‘ Nee (ﬁc)

*

* The Colleche Vc?l}-ag. 1S Swmng §inuoidally abowe and
nC lewel ch@c) “The Ac collecfd wtfa(?z s inveated with Ilp

::S'YlGLt'

be low The
Vat{aje

* The (ollechf (apattor PO CK T Vee(pg) 1N the Oubpub AC §
ard o puve e uaue AC Snjml s develoed alrevs load Yy sk .

Vo

0

Al
/\ \ 43
U
X Voltage qain 7 (|- is defyned og the AC Cufpuf velteg divied

by te AC in put- voliagg..

A= VM
¥ Vin.
OLLFPUFUGU—%{ Voug = A Vi |
Tnpu vollge Vi, = Vu~
R



Emitter Biajed Amplije

Tn s amplph  emithy Yeqish s (onnead wilth oo by pais
(qplaCitr - So we hawe two ijttj oly emittey braxd Amp lfpe s
) Vog amph[nu, b) TSEB amphbcv'

VDR AmP“lp"—'f

The Civewt cl.‘qg,(am ol VDB amPhFcf i aium Q4.

A The Ac I‘nPUJ‘ S\‘ﬂml XS C(PPL‘EA to the baw Db— the gmphf-.'o,,
This  A¢ Sourle volfage T a Sinusoidl VOIM?G with an auWeiege

Value zeso il
O}C\‘ ﬂ #[.
W

* The bay VDH&?K s an Ac Vo{}aje JHP@L?MPOS&J ona DC wllap
i \ZBQ.:) anrd 1§ 3:‘\&:1%

-N
B

. A P,

ol s

X The (olleckh VOH—&&Q s an amphb&td and nveslrd A€ Vdf"ﬂ?'i
Supthimpokd on The D llecktn voltege of Veee)

v,

e

= e S VCE‘@()

+t

% Belaupe ofp P ofy (ollackd (ouplug (apatith Hhe load

vol}egg is Ge ay (ollech vot}ajg. buk- ik s pute Ae !lj'ml :
v,

0

» b

A WANA
SETEY

I\



%* The ’Voll-aj( aF e emibey s a pWé 0C Vol'fag,i’ be laug 1+ S
at AC g{ouncl F[Jf'ﬂ* Auwe o the (ovmech m of Cﬂpt‘—t(!l-o’i

TSER A—mpltf-.u.

The Civcwt da‘agmm of TsEB Araplftr s 3‘rw.n o4 -

=V‘O
Ry
AVA
1
= =Vege e emitta
. \ ( L, (a chvs CG Lo &
—* The CY(ut (onlavy two (ouptng P’-“
bjpa-h Capaa

—* Th¢ AC Sourk VOU&a( soa Imall Snudeidal vo[.tezgz Which (onlaing

only  Ac fcmpmefd; due bo the presence of Ca-

'[(\ N,
I
'dvng ena Crrat

— The  baye VO”ﬁgQ had o Svall AC (ompowenf‘ R
- DE (mpomnl— 81!".&)9&1[? ledv{d oy TWAO-

aWa
&
VAV,
—> The  fotal Collechh votﬁaf ¥ an inverlzd S woue demj o)
the D¢ (ollock vmﬁﬁi Veepe)

V'C

“FThe [xnd Vc::t#agl 8 e ampqued f.gwcv( with Zew© ﬂC(aYﬂpOV'-enf—
due P fhae proni 06- Ce

" AN

ONU =i

o



Small S nal © m

A Cnmph 'S plorfi;d belween @ (ayyen, and lela?( htr The

b:llc crm‘l'ﬁ_r d-fCCb_
Tp 4

* The  bage emithr vollage 5 an AC voleg? Gnlkred on an ¥ valege

The pc vollag on-the ek produes AC s Covvent - ThU A€
baj Cuyredt hed a b,u._?v_p.n[s farme ad AC b Voll-ﬂj( :
y Sewe (hape &4 He AC

¥ The Ac hax Cune  had QPP1M‘makf7

hayt Vo‘ika.gz-
% The AC baye (wyent 1J not @& Ptafeck ,M_Pla‘(a. q) tHe foayt \/olha?(

beCowe of te Cwivahue of i 3,&1;,}-. ;

# Sinte The 3{aph 3 Cuvwd W, | e pajakw_ C'yffa
Cuvven~ 5 ShRekchd ard Vw_th'ue hel - Cycta_ 5 lovo

Phanomenon S (alled deskifon

0& AcC bait
?}Mj!c'(_a Thl‘S

me (an Sfedule fhe disks hen -

* l[,- W KCFLF A bak VDIF&?( el
ys to be {,lﬂlﬂtﬁ.. z

Lhthe Sn‘?hﬁl i Small  He ?(aph appe

* ”7 e bax vm%ag; 15 Small Siwg Wawe e AC
B no Shetcthing & Lompren iy o Cycley -

n AC

bas (uvvent will

be a Small Sne Waue Wi

* The hkkal bait Curved (n§nty of o DC (orponint and &

(6mpevent S0 7 e Bggnt S

—

'-TB" Jolal bedc (MM# Igw—alx ‘SO.KC{.W‘\-CV\;‘

Ap -2 AC e Cuyvest:

emifer (unedt a4o

e fan wyite é-iﬁ
Te=Tee T *e
ffer curved

Har cwy yeo r&g_-v Ac emiter CUIYE -

| pe Emi
i3



%10 minimize fhe dithkery Jy muk be fmall (ompetd fo Ty, ;
The Small Signal operapen i

\ - . T
| 4 < 01 g | !I,c z ““e‘eai

* The Ac S"j‘ml K Swall when Ae emiley (Wit (S leyg Han The
10 pevCont-cfy fhe DO emiter (uvent .
* The awmplbes ot Saksfy fhe 10 pertent sul 1§ (olled &4
Smal &5—@ @M--mm e upd é:,euuaf.ﬁj al Jeleiverd -
AC Peta
u4—Pu{- (urvewnf

& g‘wlph s plo M bedwcen The -InpubCurvenl and O
0 i .
koo ok 1t

o e

* The p( [m’rcv\i—jam Js e Aako of DC ol ch (urvent o fe

DC Boge Curvent Mprmntd &4
= e
* The AC Cwvenl 3w‘n af Twe Safo o AC (olbol (uvrenf fo e
At bode Cavrenr whiCh MPTWY&Q'& 04

o~ = L'IC
B = P o
* e A Sigal WS only a Smedl prt 4 The gloph on both {ides 6f

MR g-pomt - Graphically B s the Slope ¢ The Lurve of Gpalnr
* AU the oo paramelers ol feprogentrd  with mprw lelteys.
Te, T, and Tp ae  0C (wirenls
Ve, Ve and Vg e Do Voltagy -
* A Wy Ac poramefers axe ALpvescntrd with  Small letteys .

X hoand 4y ok AC (uvrenl
Ve, Ve and Vy 0ie AC Volfages .



Ac Reyifhante ob, Ernitter Diode
W s

L {/Oiﬁaoa,z and Cuvenf o&- emi ey diode

: (empovent
* The tolal emitar (uvvenf hota D€ Cmroor\cnf‘ ard an AC TP
T = Tea the. Ty~ P8 em

Lo = AL Cmfl&rfu\ﬂ"?"

slbgr (Lrvey

* The folal pak emilter Vom;? hay ou Dc (ompontwkand 0 ACComporen
Vigep pc Bay emilter volfagt

Ve = Voo + V
3 Bess be. N - o Bk volfese

$ The Ac emibrer veiitane ofy fhe emilter diod 3 defiwed

|V
Yé B \be
\ Ao

The prime(t) inditaked the Y¥T

tang $ inJich fhe f'YaMI'JI—a’)_,.

when the DC emitty v (uyvent

Her ~vedntené always chOuop s

X The Ac emi
ays Q. (g bent Valwd

ptuoses betawpe Vi 13 alw
X The 3ewe,uz.( bo“lmu,lrx of AC emi

Ye’ - 2¢mv
Te

Hor * yen)lane

Two Tyansisid- Modely
WM
e ramidbr N eivcay , 7E (S shown with a Civiu'f

TO -ve_pmcnlr

Clled o equivalent civtuit - Hue we haue fwo medl ofp brawisin
T- modl
% W (5 alto named 24 Ehers - Moll -moded

% The emiller divde dpa Gawiskn oty Like en AC veqiftare Yo

% The (olleckh diode alh ke a Cuyyent (oune Ae
2 Sing ik ook ltke akT'Sthe i (alled @4 T odd -
Ac

Ao
—

TV Y, .
Rﬁ% be. \s



% Wwhen an A Inpul .f.‘jm.l daivy an amph{qu_r [ty Ac bar
emiltey voltoge Vi, i3 deweloped - IF produas an @c bage (urvent Ay

» ’L}PP[H'Vﬂ Ohms law ot e emilter died W hawe .

Vb& — JIQ‘{QJ

% The Ac volleg Jowne enpenienef an -input impedan -
Zin = _V_be_ .
dits
= J-‘e 'rej
Ap

o ¥ o

do 2 ip ‘ |

Zflﬂ:’& e
)

[Zn =P |
U —Mode]
.‘m!oulavﬁ of e Frand s o f?,Ye" , The

L s YCPYL}((\{IC[ w .{nr}uf_
fou.i\fca.\{ni- eiviwit model 1y 31'\,&\0_4‘

P:mllj'l.‘nﬂ an A_mP ki [pen

To Cim\y‘te omplifers  we hawe o (altulaty Ik e ffect of D¢ fowny

and QB,{Jed- ob- At Sownly . WA hawe s f‘ylm 06 amlauu .

* In D¢ C\mijjis we Wil feltukt pe Voifuge and Cwrvent - Fon
s, e haw o Open all the (@patthes - Then Hs (reuit 15 o lled

2 pe ef]wm&nr Civtwt-
** Tn AC amlj IS, we Keep all @petthy in Shovk poithery, and

ol e De Soumly cuwe ™Made fo gtvund‘ The Newmgiske 1S Fo

be MPIMQ& by Thodkl & T modd -

* I Civeurk s OU-?R&J bj uging orbowe .!-c_(hni'?u,q i~ s Ewown ay
AC eguivalent= Civtuit- we witl laleulaty volteg: gain., Curve wh
3ain, input Impedan(a and OuFPUJ‘ fmp{alo.v\tg s



% Bax - Blakd ﬂ'mP\l;k-}_L

The 3{\w\ul ampl.b-.ul s
aNCC

(aPa[If'ﬂ‘-J

Je.hjfned bj Yemoung The y
I.a

The OC ecruwnhnf civewit 18-
plom Mhe  (ivewrt - Wiy B covet| W (an  (altulate Tg,

Vee o bﬂ‘\al'y wae will 6-0( oFua.}s'wg {D"’\t

\Udd
R
ey
tE
5 d
E

-

b3 de.s.-?ned foj Shov (lﬂmfﬂwj fhe

The AC equivalent Cocuitb ;
e CI 6 fo 9'70""“" and fgj MPIGLC[I‘L‘?

quat:hars ard mak':'nf Voll-ayx Souwn
hawgiskh Wit T and T mockl.

T - modd
BA
N R Zpe
T- modk A
c
k -
@ie
8 1. ¢ L
\Jj & Yel
€

Wing o Grewd we @an @liulbli  inpur Imptdant, owbput

Imnptdant, vefege Gen cond  (uned g

1



X VDB ﬂ-mp\n}«,a
M

The 3{Ml VDR am]oht‘u I8 gl‘\fﬂh by

Ne ¢
2
; i

i}

«%ﬂ

( ey 'S
The De equivalant Civewrtof VPB Arplper
Ne ¢
) $-
I. ) AC R
T E
T- Mo
C — VO
At
% RQ_ g RL—
Vi p-] R}' 'fe’ + =



% TREE Awmghled
The 3ewal Covewdit dma?{nm r\é TStB ﬂmpll[ht\'

Vee

Ce

Cp
1
M

‘..._._
%Qﬁ

The pc ec?u?valcnf civewd i 7.‘vcn blj

“VeE

The AC-@Tuw&lmf Circat 4¢ 3ivm by

TI- Mot

N
F mock!
[
Vo.
AC
P e Re
V-i R g rei
E

19



H- Doseane eyt

IF s alip talled as Htjb\’fd parameley .

Here UC’H‘QE& 0(]‘ fnp(,d- fChen and Cuyvent ob— ottﬁpuf dechor, 18
Crpvensed  in Hvey o Curvent o inpuls dChon and Vo ttege of

OU'"IOLU‘ fe Chen

*leb U (onlicks  The amplipen with Vi, Vo o L and T,
”LLE 'IJ: C!'f\d VO e Il’ﬁpﬂﬂden\‘ Vﬂ.}u\ﬁb‘-u
Viand I, ow Dependant Wbl

we (an wrily
’ = Vi = s“.(Ii-Vo)

1

Io = b'; C_T,:,VD)

T Mk g uahon b&m we (an wvile 24

‘;HI"""'\rLVo — O

17 A

h, T, fh;LVO' "'__-@

= Ng, "4

Vi
I,
* T mativ bchm the ctbowe &c[uah'mg (an be wyiftan @A

Vi _ 1l "\IL P L]
5 . Wy Moy Vo
% A‘V-‘»Um”g He Shotk (ot cevidehen Of the Dub

\, =0 .
%d_ 1 So Ny = h ¥l bﬁm 817@

r)t,d— kravnal jwe

hu = W&
I_& '\Jb:O
| b when Ha
hy s the Joko g InpU vortege lp the inpub Cuyrerd
OLL-\'PUJ' % Shovh C\\"[Uil'f.d : 50« IS [al(_u{ aJ _TnPu,f‘ __l,mptglc.v\é_

E\f\p‘fb“t“ N Ohms:
M 5 vepYuebd h;

A (ovamom Bty Tvav o h;g.'

lo



*  Fvem €7uahm@
VU =0

To = by I

hl—IO

Iy !VO:U

'nu is He Nk of ouu-Puf (unvent bo M input (bnwent  wien,
Outpul~ ok is Chort (veuibd - So Tt 7S (aled ay Fhwad (uwes

3&11'\- t

Ny, 15 Aeprexnted a hi-

Fh b Configuinhen k15 given as [hire

» Pfhummw\? Hae open Covewnt (ondehen o{)- Inpwbk Pekm-mlrm?’*&

T.=0
from equaten @
Vi = hl)_vo,
hwl\.i
VO lI::a’

hio i3 the Yaho d(f flg Tnput volh:?m o Ha OuJ?uf vol}-asq when

mpu-r Sechs is oen CY Cuked - So ii§ talled a4 Reverye Vﬂ"f"'af“}“"”

hy, Npenkd o) hy.

Fex cE foﬂ&%gmhm N S Cu!;reme( a4 I'f\re-ﬂ

% From equahen (3

.= 0O
Io- l‘lzv'l_
T
"\L.L: _'_O.
Voo |¥;zo

by 3 B Aapo ofp ourpul Cumenf R tho o uhpul- Vo ege - when,

inpuf ftehon 1S open Crtcwled- 3¢ 1F iS5 (alled ay ou;{ﬁ Admi Haule .
h,, is Aepreseatilad Ko

12
Fo\ CE Cmﬁ-‘?u.w.hm, i i3 ewprevied o |1noe ]

* The Htjb‘(d %uuvahr\i‘ Civiulh ‘\Jtr\-a-j

b

al



- Parametars

~

1 L)
There oue Nwmlj S v- parawels of < BIT - o« B Y. '3y
The klnkmg\,\,r Ay h-m‘mk,‘ and y’..’?b.\amckvj W va{n by

d = hbi
P hpe.
% ¢ hye
hoe
Y; = Ll'f L\}()
hoe
o Biehe
e (Hhpe )-

VD@ Anplfer

Fa Hm'ym o~ velk.tg( W\nbcﬂ uwe aw fmr'lSrcip\Mj

Ned

+d dlUlckA bj
\lo\’rczap_ ga.‘n i deb:,m:l ay Twe AC cu-Fpu.i' Vo gl

AC taput VO leg

From - moded
Rl st

The Ac bare (uvrend ‘ib bhpuls ﬂwujh e !'HPUJ' meQC"W’Q

the " ‘
% box - 50 A 5 A @.““z“ﬁ\:')
The At (ollackr Cunea ac  flowa timough He (ollecfa famod
v, = Ac(Ret) = B4, Retiny)

bEN



Ay= Yo = Blo(ecin)

Yoo A Rieu pel)

Ay B (Reliry)
)
WS‘&’}U"‘j R 4R, ol Moty high (omPM&C" ho Ye
Rl R BT, _q«:_[zvrc'

= pleeuny) e
Bre! Ye'

tmsrdej v, = Rellly

Ay= Ye_
¥

Fvom T-modd

P

The input vollege viy s qPch,kinj oot e

: V"ﬂ: ﬂ“;_ J‘e YG'
lows TWOuqu the oulput tpmal -

Cwl (an wyih &4

The A (olchA Cuwenk Ae

Vp = e @ RL) = ke
; }aﬂe = e e
V | [TLANN AU_
’ / Se Ye!
A
Acf_\Ll‘e. - V= YQ

: Loctda'vxa efhbheck o Tnpuk Tmpedan
- N e e e e

The Ac vollege Sourle oy an inlesvial Aoy istannce  of - R -
Wren the AC Signal is mob SHif . Some ofy the Ac vohiege 15 opped
Aliow 1§ iNlBna] Mt - So the Ac vc}tkegf befween Hy kak and
g&ound s ley Hhan  idead -

The At c?zm,aam hoy Ho daive the ynput impedovie ofy The Stacge -

Zmé fage) ”



. m&hf] =~ I o
SH bbb T

e, 1l e

Zfr(s*uau :
Ri T

Zinboge) N
il

= == « ot
Lol $
hen e ghtcka)-v\. N veor SHpf , the AC a'npuf vol}aﬁe e '

thar V- = ‘ZmLHagc) A

n:
Rq + me}a’[)

The generakh i shlf When Ry s legs Ihan O-G'Z.mragz)'

o 3 .A—mplf[p‘c,h.
L W
(emmon colleck  Amplifper s clso ¢elled ag  Emilley Followet .

The input &9ral 5 epplied to the baw and oubpuf Signal o faken

(o ke emilter.

The Cocurt 8 <C ampl:bu b 3;‘vm a4

Ce
Cg v
0
v} l %n
- &

* Hew fhe olleckr s at ac ?Loun:bThC nput Volkage 19
applied fo the bast - U Producs an ac emilter luvvend and
produtey- an  ac Vollap  Alwws the emittey vejiik -

* This Ac veltage 15 applied h thy load Yedishn -

% The fnput vw#aag s qpphu be ttueen bade and ?Acund “This
Vollage hey & pe (omponet and an A (ompovent * This Volfeg
Yidey on the GueSent beax vml-agg Vi

Uy



—

il <
Her Yedvllo ard O N enlzved
This Wauléo‘\rr\ s 3%»4 o4

* A volluge % developed atien em
on o quiestent emithr VOltage Vg,

Ne

d

: (1{1\_.6 ’
* The Ac emitfor vc*lh:-.j,a b[ows through {Oup[""j (ap lé‘ d
s an
S0 the outpul wltege b [ood Yeui ik 8 pure AC Sigra

H s inphagt Witk fﬂF‘-d' Sigral -
No
'3, SR
l v/ U
1S bo[[awmj ﬁi.e

o

npub Voltege | This
* Cine the Oubpubvolkege P P

civewl s Called ad Ermitter )

. ¥ Tre Ac Emithr vesillami S 9iven [om htxe

QL[ULU&‘\ .

Cw{u;f‘ o4

The T-rod! of e CC Ampbier 5 o

B B
2
A
Vi l
e, __.T
Ye e
= = E —‘l
N )
Vi = Jollete )
AV‘ = Vﬂ = Ye
Vin Y, 1—\"
\ e t

£



The T- model of e CC Amplipele 3
5

RN, B (e ﬂfe})

= - —

The ihpuk tw ptdemle of The Bar. 1§ '3fum a4
Z‘\“@QK) — FFQ‘{'YCI)

The input Tmpedance o The cmplipe

Ry, i fp fre e’ )-

s 3ivm ad

Zinstege)
Owpuwt impednce LR loer 31““04
The AC e«zumtm— eareuat 0{;’ an. B iy {JO
Ry
Utn QL
Apply g Thevenind thesem at ou’q?u)rPO'M A -
A
Zonch 1
Vi R 19
= R,n 'Y‘Q' -+ anh 21”2;_)
€ ot Mot
Zour o A
Re, 1R ILR,

The 1‘mF(;chnLL 0[)—% baje Cvewt IS .
The (uvvent Cqu‘n 0| te Temgistal 9ived o fmpcdanCe Y

b B
2:}1 the |'mp{e]awrp_ Nalue 1S Mdu&d‘
WAL OMUR QelLLFmg the load ved Fs and ©

()c\q S;H‘bﬁ- VOH@«%L Sowse 20(1.’- 224 Ry,
; . oo
The Emils o llowed lan lver- Mawimum POWH oo o

imPedaJL voalwg -

Her yedifh [0 Hhadt -

26



tmﬁﬂﬂﬁf A‘mp l j—ﬁuj

————

* A mulliﬂay 2mp "'H'{U s ck,g.‘jned By (adfad.vg fwo & o
Qmpl pef $+ajv} - The output of ke b:v;}— S}—ag[ s Mg inpufof
te Setovd Sfage -

* 10 8@!’ oy e VOt’raga gain wme o d""“j”"ﬂ muth‘skﬁx amp[rbtri.

* The +wo Slage ampbief s given by

“F The amplped and Inveyid ‘S'ﬁm“ of 6;15} Sfagg ’s (oupled
bo bay of ke 4etend Shage

—* The Ctmphl-u and foverkd oufpu#og- 9¢(end s}ag,a_ s Ben.
(oupkd 1o the lpad Yesrskh -

—» The Sl‘jna.l aluon lpad SeAsfe 15 10 phase with input- ﬁjmin

* The Ac er?mvabn‘r circwt s 31‘\!61'1 bj_

e f e
Vi Zinflag) e Re Znfige) Jde R TPL
?L' = —J: = = = =

“Tht 2y, of T Selond Shage -is In pralll b 2 of st Shag -

The Ac colleckt veaitane 0 s Hog,z i

f | . e Ay, T r%_-“ZnQ}eq-{)
—>The Vol 30{:006— 57{1#5 g 15 Ay, =
— The At (lolleckd Ye&d e ol #lond Sl-aga it
= Reur,
= The VOlfﬂgx_ 900',-\ gk JHiond S*“g& NS A"L: Rell 21
Yo !

T Jely allagh qewy 03 ghen SR A (05, 0y )

T



	JNANA SANGAMA, BELGAVI -590 014
	SEMESTER – III

	    Department Of Information Science and Engineer
	(Recognized by AICTE, New Delhi and Affiliated to 
	Akshaya Institute of Technology lingapura, Obalapu


	DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINE
	(Choice Based Credit System)


