

DHANALAKSHMI SRINIVASAN ENGINEERING COLLEGE PERAMBALUR-621212
                                    COURSE PLAN
	Name of the Faculty
	

	Designation/Department
	Assistant Professor / ECE

	Course Code/Name
	U20EC302/ ELECTRONIC CIRCUITS

	Year/Section/Department
	II/ ECE/A

	Credits Details
	L:3
	T:0
	P:0
	C:3

	Total Contact Hours Required
	45


Syllabus:
	UNIT I/ TRANSISTORS AND BIAS STABILITY
	9

	Principle of operation of PNP and NPN transistors - Transistor configurations and their characteristics
- Principle of operation of JFET - JFET characteristics - Principle of operation of MOSFET -MOSFET characteristics - Bias stability Concepts - Fixed bias & collector to base bias of BJT -Voltage Divider bias of BJT - Source or self bias of FET amplifier - Bias Compensation, Diode compensation - Thermistor & Sensistor compensation.

	UNIT II/ SMALL SIGNAL ANALYSIS OF AMPLIFIERS
	9

	Analysis of a Transistor amplifier using h-parameter model - Comparison of Transistor Amplifier Configurations - Simplified Calculation of CE model - Simplified Calculation of CB model - Small signal model of FET Amplifier - Comparison of BJT and FET model - High input resistance Transistor Circuits - Bootstrapping circuit - Darlington Circuit - Step response of Multistage
amplifiers - Emitter coupled differential amplifier circuit - Use of constant current circuit to improve CMRR.

	UNIT III/ OSCILLATORS
	9

	Classification of Oscillator, Condition for Oscillation- General form of LC Oscillator circuit- Analysis of LC oscillators: Hartley, Colpitt’s and Clapp oscillators- RC oscillators: Phase shift oscillator, Wein bridge oscillator- Crystals Oscillator, Miller and Pierce Crystal oscillators, Frequency stability of
oscillators.

	UNIT IV/ FEEDBACK AND TUNED AMPLIFIER
	9

	Classification of basic amplifiers- Block diagram and transfer gain with and without feedback-General Characteristics of Negative feedback amplifiers-Effects of negative feedback on Input and output Resistance - Method of identifying four feedback topologies and feedback factors.Single tuned
amplifier- Double tuned amplifier- Effect of cascading single tuned and double tuned amplifiers on bandwidth - Stagger tuned amplifiers - Class C tuned amplifier.

	UNIT V/ MULTIVIBRATOR CIRCUITS AND TIMEBASE GENERATORS
	9

	Collector coupled and Emitter coupled Astable multivibrator - Monostable multivibrator - Bistable
multivibrator, Triggering methods for Bistable multivibrator -Schmitt trigger circuit.- UJT Sawtooth waveform generator


Objective:
 (
To study
 
the working
 
methods of biasing
 
in 
transistors.
To understand mid band analysis of amplifier circuits using small - signal equivalent circuit to determine gain input impedance and output impedance.
Acquire
 
knowledge
 
on
 
the
 
method
 
of
 
calculating
 
cut-off
 
frequencies
 
and
 
to
 
determine 
bandwidth.
To
 
understand
 
the
 
concept
 
of
 
feedback
 
amplifiers
 
and
 
study
 
about
 
the
 
tuned
 
amplifier
 
circuits
To
 
design
 
and
 
analyze
 
Oscillator
 
circuits.
To understand the analysis of multi vibrator circuits and concepts of blocking Oscillators and time base circuits.
)
 (
DSEC(AUTONOMOUS)/ECE/
 
U20EC302/II/III
)



Text Book:
 (
Millman
 
J
 
and
 
Halkias.C.
 
Integrated
 
Electronics,
 
TMH,
 
2007.
David
 
A.
 
Bell,
 
Electronic
 
Devices
 
&
 
Circuits,
 
4th
 
Edition,
 
PHI,
 
2007.
Albert Malvino and David Bates,Electronic Principle
s,7th edition, McGrawHill, 2015.
)

Reference Book:
 (
S.
 
Salivahanan,
 
N.
 
Suresh
 
Kumar
 
and
 
A.
 
Vallavaraj,
 
Electronic
 
Devices
 
and
 
Circuits,
 
3rd Edition, Tata McGraw-Hill Education Pvt. Ltd, 2015
Sedra
 
/
 
Smith,
 
“Micro
 
Electronic
 
Circuits”
 
Oxford
 
University
 
Press,
 2004.
Floyd,
 
Electronic
 
Devices,
 
10
th
 
Edition,
 
Pearson
 
Education,
 2017.
)

Website:
 (
W1
.
 
https://freevideolectures.com/Course/2312/Basic-Electronics/15#
W2. https://
www.calvin.edu/~pribeiro/courses/engr332/Handouts/Chap14.ppt
 W3. nptel.ac.in/courses/108105066/PDF/L-21(DP)(PE)%20((EE)NPTEL).pdf W4.
 
https://www.youtube.com/watch?v=1V-JRfgmhUI
 
(Single
 
tuned
 
amplifier)
W5.
 
https://www.youtube.com/watch?v=8A9CAmULrbM
 
(Double
 
tuned
 
amplifier) W6. 
https://www.youtube.com/watch?v=pushpdSG0zc
 (Stagger tuned amplifier) W7. 
https://www.youtube.com/watch?v=d7Y2i2VD-70
 (UJT Oscillator)
W8:
 
https://nptel.ac.in/courses/108102097/32
 
(Power
 
Amplifier)
)

Online Mode of Study :
 (
NPTEL/Course
 
Era/Spoken
 
Tutorial
 
details
 
can
 
be
 
listed.
https://youtu.be/d2XZDhfgJxU
https://youtu.be/ZnXau5GhgGI
https://youtu.be/Y3CBKAPBlU8
https://youtu.be/xL8hQ1pHjC0
)

Course Plan:
	Topic Number
	
Topic
	Reference Detail
	Page Number
	Mode of teaching
	Number of Periods Required
	Cumulative Period

	UNIT I - TRANSISTORS AND BIAS STABILITY

	1
	Principle of operation of PNP
and NPN transistors
	T1
	12-13
	BB
	1
	1

	2
	Transistor configurations and
their characteristics
	T1
	14-16
	BB
	1
	2

	3
	Principle of operation of JFET
	T1
	24 - 53
	BB
	1
	3

	4
	JFET characteristics
	R2
	63-77
	BB
	1
	4

	5
	Principle of operation of MOSFET and
characteristics of MOSFET
	R2
	63-77
	BB
	1
	5

	6
	Fixed bias & collector to base
bias of BJT
	R2
	63-77
	BB
	1
	6

	7
	Voltage Divider bias of BJT
	T1
	54-62
	BB
	1
	7

	8
	Source or self bias of FET
Amplifier Diode compensation
	W1, T1
	62-72
	BB
	1
	8

	9
	Thermistor &sensistor compensation.
	W1, T1
	62-72
	BB
	1
	9

	Outcome of Unit I: design various biasing circuits for all the type of transistors to keep the operating point





	Stable .

	UNIT II - SMALL SIGNAL ANALYSIS OF AMPLIFIERS

	
10
	Analysis of a Transistor
amplifier using h-parameter model
	
T1
	
184-186
	
PPT
	
1
	
10

	11
	Comparison	of	Transistor
Amplifier Configurations
	T1
	187-189
	BB
	1
	11

	12
	Simplified Calculation of CE
Model
	T1
	190-201
	BB
	1
	12

	13
	Simplified Calculation of CB
Model
	T1
	190-201
	BB
	1
	13

	14
	Small signal model of FET
Amplifier
	T1
	201-204
	BB
	1
	14

	15
	Comparison of BJT and FET
model
	R2
	190-199
	BB
	1
	15

	16
	Bootstrapping circuit , Darlington
Circuit
	R2
	190-199
	BB
	1
	16

	17
	Emitter	coupled	differential
amplifier circuit
	T1
	771-783
	BB
	1
	17

	18
	Use of constant current circuit
to improve CMRR.
	T1
	784-785
	BB
	1
	18

	Outcome of Unit II: design and analyze the small signal equivalent circuits of BJT Amplifiers

	UNIT III - OSCILLATORS

	19
	Classification and Condition of
Oscillator
	R2
	1166-
1168
	BB
	2
	20

	20
	General form of LC Oscillator
circuit
	R2
	1166-
1168
	BB
	2
	22

	21
	Hartley, Colpitt’s and Clapp
oscillators
	R2
	1179-
1182
	BB
	1
	23

	22
	RC	oscillators:	Phase	shift
oscillator
	R2
	1174-
1175
	BB
	1
	24

	23
	Wein bridge oscillator
	R2
	1171-
1174
	BB
	1
	25

	24
	Crystals Oscillator
	R2
	1182-
1185
	PPT
	1
	26

	
25
	Miller and Pierce Crystal
oscillators, Frequency stability of oscillators.
	
R2,W2
	
476-497
	
BB
	
1
	
27

	Outcome of Unit III: design and analyze the small signal equivalent circuits of oscillator

	UNIT IV - FEEDBACK AND TUNED AMPLIFIER 

	26
	Classification of basic
amplifiers
	R2
	792-795
	BB
	1
	28

	27
	Block  diagram  and  transfer
gain with feedback
	R2
	792-795
	BB
	1
	29

	28
	Block  diagram  and  transfer
gain without feedback
	R2
	796-799
	PPT
	1
	30

	29
	General	Characteristics	of
Negative feedback amplifiers
	R2
	798-802
	PPT
	1
	31





	
30
	Method	of		identifying	four feedback		topologies		and
feedback factors
	
R2
	
798-802
	
PPT
	
1
	
32

	31
	Single tuned amplifier
	W1
	-
	BB
	1
	33

	32
	Double tuned amplifier
	W2
	-
	BB
	2
	35

	33
	Stagger tuned amplifiers,Class
C tuned amplifier
	W3
	-
	PPT
	1
	36

	Outcome of Unit IV: design and analyze the Frequency Response of Amplifiers

	UNIT V - MULTIVIBRATOR CIRCUITS AND TIMEBASE GENERATORS

	34
	Collector coupled Astable
multivibrator
	R2
	1355-
1369
	BB
	2
	38

	35
	Emitter coupled Astable
multivibrator
	R2
	1355-
1369
	BB
	2
	40

	36
	Monostable multivibrator
	R2
	1355-
1369
	BB
	1
	41

	37
	Bistable multivibrator
	R2
	1355-
1369
	BB
	1
	42

	38
	Triggering	methods	for
Bistable multivibrator
	R2
	1355-
1369
	BB
	1
	43

	39
	Schmitt trigger circuit
	R2
	1358-
1361
	BB
	1
	44

	40
	UJT Sawtooth waveform
generator.
	R3
	457-460
	BB
	1
	45

	Outcome of Unit V: Students will be able to know about different types multivibrator circuits.


Course Outcome:
 (
At
 
the
 
end
 
of
 course:
Students
 
should
 
be
 
able
 
to
 do:
CO1:
 
Discuss
 
the
 
stability
 
factors
 
of
 
various
 
biasing
 
techniques
 
used
 
in
 
BJT
 
and
 
FET.
CO2:
 
Compute
 
the
 
hybrid
 
model
 
for
 
different
 
amplifiers.
CO3:
 
Manipulate
 
the
 
high
 
frequency
 
analysis
 
of
 
single and
 
multi-stage
 
amplifiers.
CO4:
 
Illustrate
 
the
 
concept
 
of
 
Feedback amplifiers
 
in
 
Electronic
 
Circuits.
CO5:
 
Demonstrate
 
the
 
working
 
of
 
blocking
 
oscillators
 
and
 
time
 
base
 circuits.
)

Course Outcome Vs Program Outcome Mapping:
	CO
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO 1
	  3
	2
	  3
	2
	3
	2
	-
	1
	-
	2
	-
	-

	CO 2
	3
	2
	3
	3
	2
	2
	-
	2
	-
	2
	-
	-

	CO 3
	3
	3
	3
	2
	2
	3
	-
	2
	-
	2
	-
	-

	CO 4
	3
	-
	3
	2
	2
	1
	-
	2
	-
	2
	-
	1

	CO 5
	3
	-
	3
	2
	2
	3
	-
	2
	-
	2
	-
	3



Content Beyond Syllabus:
 (
Double
 
cascode
 amplifiers
Folded
 
cascode
 
amplifie
)



Assignment:
	Assignment
	Register Number
	Total
Number
	Mode of Assignment
MCQ/Seminar/PPT
	Topics

	

         
          I
	810421106001-810421106022
	21
	
Seminar
	Darlington Amplifier and Bootstrap technique.

	
	810421106023-810421106043
	21
	PPT
	Comparison	of	various
transistor.

	
	810421106044-810421106064
	21
	Written
	Principle and operation of JFET&MOSFET.

	



         II
	810421106044-810421106064
	
21
	
Seminar
	Wein bridge oscillator, Crystals Oscillator.

	
	810421106001-810421106022
	
21
	PPT
	Comparison	of	various oscillator

	
	810421106023-810421106043
	
21
	Written
	Single tuned amplifier- Double tuned amplifier.

	



III

	810421106023-810421106043
	
21
	
 Seminar
	Astable multivibrator, monostable multivibrators.

	
	810421106044-810421106064
	         21
	PPT
	Multivibrator

	
	810421106001-810421106022
	21
	Written
	Schmitt trigger circuit,UJT Sawtoothwaveform generator.



SIM Questions:
	SIM 1
	Questions of Anna University with Year mentioned(12 Q+12 Q+ 12 Q) Annexure I, II and III attached

	SIM 2
	

	SIM 3
	



Submission Details:
	Phase 1(Before AT 1)
	Phase 2 (Before AT 2)
	Phase 3 (Before AT 3)

	Assignment 1
	SIM 1
	Assignment 2
	SIM 2
	Assignment 3
	SIM 3
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