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COURSE PLAN
	Name of the Faculty
	

	Designation/Department
	ASSISTANT PROFESSOR / ECE

	Course Code/Name
	U23ECT32 / ELECTRONIC CIRCUITS

	Year/Section/Department
	II / A / ECE

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

	Total Contact Hours Required
	45


Syllabus:
	UNIT I/ TRANSISTORS AND COMPENSATION TECHNIQUE
	09

	h-parameter model, Mid-band Analysis of a BJT, single stage amplifiers, Analysis using Simplified Hybrid Model. - Bias Compensation, Diode compensation - Thermistor & Sensistor compensation.

	UNIT II/ SMALL SIGNAL ANALYSIS OF FET
	09

	Small signal model of FET - High input resistance Transistor Circuits - Bootstrapping circuit - Darlington Circuit - Step response of Multistage amplifiers - Emitter coupled differential amplifier circuit - Comparison of BJT and FET model.

	UNIT III/ OSCILLATORS
	09

	Classification of Oscillator, Condition for Oscillation- General form of LC Oscillator circuit- Analysis of LC oscillators: Hartley, Colpitts and Clapp oscillators- RC oscillators: Phase shift oscillator, Wein bridge oscillator- Crystals Oscillator.

	UNIT IV/ FEEDBACK AND TUNED AMPLIFIERS
	09

	Classification of basic amplifiers- General Characteristics of Negative feedback amplifier-Effects of negative feedback.  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
	09

	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.
· To design and analyze Oscillator circuits.
· To understand the concept of feedback amplifiers and study about the tuned amplifier circuits.
· To understand the analysis of multi vibrator circuits and concepts of blocking Oscillators and time base circuits.


Text Book: 
	T1: Millman J and Halkias.C, “Integrated Electronics”, TMH, 2007.


Reference Book: 

	R2: S. Salivahanan, N. Suresh Kumar and A. Vallavaraj, “Electronic Devices and Circuits”, 3rd Edition, Tata McGraw-Hill Education Pvt. Ltd, 2012.


Website:

	W1: https://youtu.be/Gcbpa5thpkU?si=AaYHgxQT6bi7HOEf (topic 13)
W2:https://www.thetalearningpoint.com/2023/06/difference-between-bjt-and-fet. (topic 14)
W3: https://youtu.be/J8h8FGUGhlU?si=CiNmEIDsdCm0XQN9 (topic 18)

W4: https://youtu.be/sSWgTKqLyxU?si=ot_NKbbNXk30wcva (topic 19)

W5: https://youtu.be/FqOElBmCjPA?si=MXmkVacnc0FkuTPj (topic 21)


Online Mode of Study:
	NPTEL:
· https://onlinecourses.nptel.ac.in/noc24_ee81/preview


Course Plan:

	Topic No.
	Topic
	Reference Detail
	Page Number
	Mode of teaching
	Number of Periods Required
	Cumulative Period

	UNIT I - TRANSISTORS AND COMPENSATION TECHNIQUE (9)

	1
	Introduction, h-parameter model
	R2
	277-284
	BB
	1
	1

	2
	Mid-band Analysis of a BJT
	R2
	288-295
	BB
	1
	2

	3
	Single stage amplifiers
	R2
	303-310
	BB
	1
	3

	4
	Analysis using Simplified Hybrid Model
	R2
	311-325
	BB
	2
	5

	5
	Bias Compensation
	T1
	299
	BB
	1
	6

	6
	Diode compensation
	T1
	300-302
	BB
	1
	7

	7
	Thermistor and Sensistor compensation
	T1
	302-306
	BB
	2
	9

	Outcome of Unit I:

CO1: Analyze the design principles, compensation techniques, and apply them in practical electronic circuits effectively.

	UNIT II - SMALL SIGNAL ANALYSIS OF FET (9)

	8
	Small signal model of FET
	R2
	453
	BB
	1
	10

	9
	High input resistance Transistor Circuits
	R2
	453-457
	BB
	2
	12

	10
	Bootstrapping circuit
	R2
	411
	BB
	1
	13

	11
	Darlington Circuit
	R2
	412-413
	BB
	1
	14

	12
	Step response of Multistage amplifiers
	R2
	413-415
	BB
	1
	15

	13
	Emitter coupled differential amplifier circuit
	R2, W1
	351-359
	BB
	2
	17

	14
	Comparison of BJT and FET model
	W2
	-
	BB
	1
	18

	Outcome  of Unit II:

CO2: Analyze small signals in FETs, understand amplifier configurations, and apply theoretical concepts

	UNIT III - OSCILLATORS (9)

	15
	Classification of Oscillator
	R2
	578-579
	BB
	1
	19

	16
	Condition for Oscillation
	R2
	579-580
	BB
	1
	20

	17
	General form of LC Oscillator circuit
	R2
	580-582
	BB
	1
	21

	18
	Analysis of LC oscillators: Hartley
	R2, W3
	582-584
	BB
	1
	22

	19
	Colpitts oscillator
	R2, W4
	585-587
	BB
	1
	23

	20
	Clapp oscillator
	R2
	590
	BB
	1
	24

	21
	RC oscillators: Phase shift oscillator
	R2, W5
	593-595
	BB
	1
	25

	22
	Wein bridge oscillator
	R2
	605-607
	BB
	1
	26

	23
	Crystals Oscillator
	R2
	609-611
	BB
	1
	27

	Outcome  of Unit III:

CO3: Comprehend oscillator theory using BJTs, design stable circuits and analyze frequency stability effectively.

	UNIT IV – FEEDBACK AND TUNED AMPLIFIERS (9)

	24
	Classification of basic amplifiers
	R2
	530
	BB
	1
	28

	25
	General Characteristics of Negative feedback amplifier
	R2
	536
	BB
	1
	29

	26
	Effects of negative feedback
	R2
	545
	BB
	1
	30

	27
	Single tuned amplifier
	R2
	497-503
	BB
	1
	31

	28
	Double tuned amplifier
	R2
	503-512
	BB
	2
	33

	29
	Effect of cascading single tuned and double tuned amplifiers on bandwidth
	R2
	512-514
	BB
	1
	34

	30
	Stagger tuned amplifiers
	R2
	514-515
	BB
	1
	35

	31
	Class C tuned amplifier
	R2
	516-519
	BB
	1
	36

	Outcome  of Unit IV:

CO4: Understand feedback theory in tuned amplifiers, design stable circuits and analyze frequency response.

	UNIT V – MULTIVIBRATOR CIRCUITS AND TIMEBASE GENERATORS (9)

	32
	Collector coupled Astable multivibrator
	R2
	663-666
	BB
	2
	38

	33
	Emitter coupled Astable multivibrator
	R2
	670
	BB
	1
	39

	34
	Monostable multivibrator
	R2
	670-673
	BB
	1
	40

	35
	Bistable multivibrator
	R2
	677-679
	BB
	1
	41

	36
	Triggering methods for Bistable multivibrator
	R2
	681-682
	BB
	1
	42

	37
	Schmitt trigger circuit
	R2
	682-685
	BB
	2
	44

	38
	UJT Sawtooth waveform generator
	R2
	690-693
	BB
	1
	45

	Outcome  of Unit V:

CO5: Develop and grasp the theory of multivibrator circuits.
CO6: Understand time-base generator theory and design accurate timing circuits.


Course Outcome:

	At the end of course: Students should be able to do:
CO1: Analyze the design principles, compensation techniques, and apply them in practical   electronic circuits effectively.
CO2: Analyze small signals in FETs, understand amplifier configurations, and apply theoretical concepts
CO3: Comprehend oscillator theory using BJTs, design stable circuits and analyze frequency stability effectively.
CO4: Understand feedback theory in tuned amplifiers, design stable circuits and analyze frequency response.
CO5: Develop and grasp the theory of multivibrator circuits.
CO6: Understand time-base generator theory and design accurate timing circuits.


Course Outcome Vs Program Outcome Mapping:
	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2

	CO1
	3
	2
	3
	2
	1
	1
	-
	1
	-
	2
	1
	2
	3
	2

	CO2
	3
	3
	3
	3
	1
	1
	-
	1
	-
	3
	1
	3
	3
	2

	CO3
	3
	2
	3
	2
	1
	2
	-
	2
	-
	3
	2
	3
	3
	2

	CO4
	3
	3
	3
	2
	1
	2
	-
	2
	-
	3
	2
	3
	3
	2

	CO5
	3
	2
	3
	2
	1
	1
	-
	1
	-
	2
	1
	2
	3
	2

	CO6
	3
	2
	3
	3
	1
	2
	-
	2
	-
	3
	2
	3
	3
	2

	AVG
	3
	2.33
	3
	2.33
	1
	1.5
	-
	1.5
	-
	2.67
	1.5
	2.67
	3
	2


Content beyond Syllabus:

	· Twin T Oscillator
· Tuned Collector Oscillator


Internal Evaluation Components:

	Webportal
	Assignment
	Components
	Topic Number with Topic / 
Unit Details
	Relevance to CO

	Webportal 1
	--
	Assessment – I (60)
	Unit I and II
	CO 1 & CO2

	
	1
	Assignment – Handwritten (20)
	4: Analysis using Simplified Hybrid Model
7: Thermistor and Sensistor compensation
9: High input resistance Transistor Circuits
13: Emitter coupled differential amplifier circuit
	CO1 & CO2

	
	2
	Assignment – Poster Presentation /  PPT (20)
	5: Bias Compensation
14: Comparison of BJT and FET model
	CO1 & CO2

	Webportal 2
	--
	Assessment – II (60)
	Unit III and IV
	CO3 & CO4

	
	3
	Seminar (20)
	19: Colpitts Oscillator
18: RC Phase shift oscillator
27: Single tuned amplifier
28: Double tuned amplifier
	CO3 & CO4

	
	4
	Case Study Report (20)
	20: Clapp oscillator
22: Wein bridge oscillator
31: Class C tuned amplifier
	CO3 & CO4

	Webportal 3
	--
	Model Exam (75)
	Unit I to V
	CO1 to CO6

	
	5
	MCQ (15)
	Unit I to V
	CO1 to CO6

	
	-
	Course Attendance (10)
	--
	--


* Note:

· Seminar contents should be of minimum 8 pages.

· PPT contents should be of minimum 24 slides.

· Each students Seminar and PPT should not be in Common.

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

	Assignment 1
	Assignment 2
	Assignment 3
	Assignment 4
	Assignment 5

	
	
	
	
	


Google Class Code Details:
Class Name: 
PLAN OF ASSESSMENT TEST –DISTRIBUTION OF MARKS:

	TEST
	CO- MARK WISE  DISTRIBUTION
	BLOOM’S LEVEL MARK WISE DISTRIBUTION

	AT-1
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	37
	23
	-
	-
	-
	-
	
	
	
	-
	-
	-

	AT-2
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	-
	-
	37
	23
	-
	-
	
	
	
	-
	-
	-

	MODEL
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	20
	20
	20
	20
	10
	10
	30
	50
	20
	-
	-
	-
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