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Faculty Name 
Designation 
Department 
Batch 
Academic Year 
Year & Semester 

Section 

Course title 

Course code 

Regulation 
Course Duration 

Course structure 

Main Coordinator 

Team ofinctructors 

S.No 

1 

2 

3 

4 

5 

1. Basic electronics 
Prerequisites 

Evaluation Scheme: 

Component 
1- mid exam 

I- Assignment 
II- Mid exam 

II - Assignment 
External exam 

Lectures 

Attainment Target for the 
academic semester: 

4 

CO1-T 

Mrs. M PAVANI 

1 

3 

Assistant Professor 

Tutorials 

ECE 

ELECTRONIC DEVICES AND CIRCUITS 

2020-24 

2021-22 

II-I 

A&B 

3 

EC301 PC 
R18 

CO2-T 

16 weeks 

COURSE DESCRIPTION 

Graduation Level 
UG 

Mrs. M. Pawani 

Descriptive - answer any 2 of 4 - (10) 
Objective -answer all 20 Questions- (10) 

Descriptive - answer any 2 of 4 - (10) 
Objective -answer all - (10) 

Practical 

3 

Credits 

4 

ELECTRONIC DEVICES AND CIRCUITS II YEAR I SEM ECE 
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Credits 

4 -
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80 Min 

80 Min 

3 Hours 

3 
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Marks 

20 

CO3-T CO4-T CO5-T CO6-T 

05 

20 

75 
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Institute Vision: 

To be a centre of excellence in technical education to empower the 
young talent through quality education and innovative engineering 
for well being of the society. 

Institute Mission: 

1. Provide quality education with innovative methodology and 
Intellectual human capital. 

VISION-MISSION - PEOS 

2. Provide conducive environment for research and developmental 
activities. 

3. Inculcate holistic approach towards nature, society and human 
ethics with lifelong learning attitude. 

Department Vision : 

To excel in Electronics & Communcation Engineering education with 
the knowledge of innovation, research and ethics. 

Department Mission: 

1. To provide academic environment that promotes student centric 
learning through quality education and state of the art 
infrastructure. 

2. To make the students aspire towards innovation and research to 
meet the technological needs of society. 

3. To engage the students in activities which inculcate professional 
practices with social concern. 

Programme Educational Objectives : 

1. Graduate will be empowered with strong fundamental concepts, 
analytical capability, programming and problem solving skills. 

2. Graduates will be employed, may pursue higher education or 
undertake research. 

3. Graduates will embrace Professional Career Growth with Values 
& Ethics and urge for lifelong learning. 
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ACADEMIC CALENDAR 2021-22 
B. TECHJB.PHARM. II YEAR I & II SEMESTERS 

Deseription 
Dussehra Recess 
Commencement of I Semester classwork 
1 Spell of Instructions 
First Mid Term Examinations 
Submission of First Mid Term Exam Marks 
to the University on or before 
2nd Spell of Instructions 
Second Mid Term Examinations 
Preparation Holidays and Practical 
Examinations 
Submission of Second Mid Term Exam 
Marks to the University on or before 
End Semester Examinations 

Deseription 
Commencement of I Semester classwork 
1* Spell of Instructions (including Summer 
Vacation) 
Summer Vacation 
First Mid Term Examinations 
Submission of First Mid Term Exam Marks 
to the University on or before 
2nd Spell of Instructions 
Second Mid Term Examinations 
Preparation Holidays and Practical 
Examinations 
Submission of Second Mid Term Exam 
Marks to the University on or before 
End Semester Examinations 

From 
11.10.2021I 

18.10.2021 
13.12.2021 

20.12.2021 
14.02.2022 

21.02.2022 

28.02.2022 

From 

14.03.2022 

09.05.2022 
30.05.2022 

06.06.2022 
01.08.2022 

ACADEMIC- CALENDER 

09.08.2022 

17.08.2022 

Duration 

16.10.2021 (1 Weck) 
18.10.2021 

To 

11.12.2021 (8 Wecks) 
18.12.2021(1 Week) 

24.12.2021 

12.02.2022 (8 Weeks) 
19.02.2022 (1 Week) 

26.02.2022 (1 Week) 

26.02.2022 

12.03.2022 (2 Weeks) 

Duration 

14.03.2022 
To 

28.05.2022 (11 Weeks) 
21.05.2022 (2 Weeks) 
04.06.2022 (1 Week) 

11.06.2022 

30.07.2022 (8 Weeks) 
06.08.2022 (1 Week) 

16.08.2022 (1 Week) 

16.08.2022 

30.08.2022 (2 Weeks) 

REAI^YN 



UNIT1 

UNIT-2 

UNIT-3 

UNIT.4 

UNIT-5 

EC301PC: ELECTRONIC DEVICES AND CIRCUITS 
B.Tech. II Year I Sem. 

SYLLABUS 

LTPC 

3 10 4 

Diode and Applications: Diode - Static and Dynamic resistances, Equivalent circuit, Load line 
analysis, Ditusion and Transition Capacitances, Diode Applications: Switch-Switching times, 
Retilier - Half Wave Rectifier, Full Wave Reifier, Bridge Rectifier, Rectifiers with Capacitive 
andlnuctive Filters, Clippers-Clipping at two independent levels, Clamper-Clamping Circuit 
Thevrem, Clamping Operation, Types of Clampers 

Bipolar Junction Transistor (BIT): Principle of Operation, Common Emitter, Common Base 
andCommon Collector Configurations, Transistor as a switch. switching times, Transistor Biasing 
andStabilization -Operating point, DC & AC load lines, Biasing -Fixed Bias, Self Bias, Bias 
Stability. BiasCompensation using Diodes. 

Junction Field Effect Transistor (FET): Construction, Principle of Operation, Pinch-0ff 
Voltage. Volt-Ampere Characteristic, Coryoson of BJT and FET, Biasing of FET, FET as 

Voltage Variable Resistor. 
Special Purpose Devices: Zener Diode - Characteristics, Voltage Regulator. Principle of 
Operation -SCR, Tunnel diode, UIT, Varactor Diode. 

Amalysis and Design of Small Signal Low Frequency BJT Amplifiers: Transistor Hybrid 
model. Determination of h-parameters from transistor characteristies, Typical values of h 

purameters in CE, CB and CC configurations, Transistor amplifying action, Analysis of CE, CC, 
CB Amplifiers and CE Amplifier with emitter resistance, low frequency response of BJT 

Amplifiers, effect of coupling and bypass capacitors on CE Amplifier. 

FET Amplifiers: Small Signal Model, Analysis of JFET Amplifiers, Analysis of CS, CD, CG 
JFETAmplifiers. MOSFET Characteristics in Enhancement and Depletion mode, Basie Concepts of MOSAmplifiers. 



S.No. 
1 

2 

S.No. 

2 

3 

S.No. 

1 

S.No. 

S.No. 

1 

2 

3 

S.No. 

2 

3 

Text Books 

Electronic Devices and Circuits Jacob Millman. 

Nashelsky 
Electronic Devices and Circuits theory- Robert L. Boylestead, Louis 

Ref Books 

The Art of Electronics- Horowitz 

TEXT/REF/MWEB/JOURNALS/BEYDND 

Electronic Devices and Circuits, David A. Bell 

Introduction to PN Junction 

Pulse, Digital and Switching Waveforms -J. Millman, H. Taub 

and Mothiki S. Prakash Rao 

https://nptel.ac.in/courses/117/103/117103063/ 

Working of PN Junction diode 
Fundamentals of semiconductors 

Web Link 

Journal 

Gaps in Curriculum 

Topics Beyond Syllabus 
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Publication 

TMH, 4th 
Edition, 2001. 

Pearson, 1" Edition, 2009 

Publication 

Cambridge 
universitypress,3" Edition 
Oxford, 5l Edition, 
Anuradha Agencies, 
2nd Edition, 2008 



PO 1 

PO 2 

PO 3 

PO 4 

PO5 

PO 7 

PO 8 

PO 9 

PO 10 

PO 11 

The engineer and society: Apply reasoning informed by the contextual 
PO 6 knowledge to assess socie health, safety, legal and cultural issues and t 

consequent responsibilities relevant to the professional engineering practice. 
Environment and sustainability: Understand the impact of the professional 
engineering solutions in societal and environmental contexts, and demonstrate 
the knowledge of, and need for sustainable development. 

PO 12 

PSO1 

Program Outcomes 

PSO2 

Engineering Knowledge: Apply the knowledge of mathematics, science, 
engineering fundamentals, and an engineering specialization to the solution of 
complex engineering problems. 

POs & PSOs 

Problemn 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 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. 

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. 

Ethics: Apply ethical principles and commit to professional ethics and 
responsibilities and norms of the engineering practice. 
Individual and team work: Function effectively as an individual, and as a 
member or leader in diverse teams, and in multidisciplinary settings. 
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 
Project management and finance: Demonstrate knowledge and understanding 
of the engineering 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. 
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. 

Programn specific outcomes 
Design, analyze and develop modules and systems for applications in advanced 
electronics and communication systems. 
Utilize modern tools for modeling and computational techniques in IC fabrication 
and RF technologies. 
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A 

3 

EC301PC 

A 

B 

EC301PC 

B 

3 

D 

1 

2 

3 

4 

5 

6 

C 

3 

To Gain the basic knowledge of basic electronic circuits by familiarizing students with 

basic principle operation of PN Junction Diode and its applications 

To understand the principle of operation of Bipolar Junction Transistor and analyzing 

BJT under different modes of operation. 

Understanding the principle of operation of Field Effect Transistor and its applications. 

Introducing students to special purpose diodes such as Zener Diodes, Tunnel Diodes, 

UJT, SCR and Varactor diode, its characteristics and applications 

Analyzing different models ofBJT under small signal AC analysis as well understanding 

Transistor amplifying action 
Analyzing small signal model of FET under different configuration and introduction of 

MOSFET characteristics and types along with a brief introduction to MOS Capacitor 

COURSE OBJECTIVES 

Able to understand the fundamentals of electronic circuits such as diodes and its 

applications 

Able to understand BJT and also the applications of BJT 

curve 

Able to understand types of FET as well as principle of operations along with its 

characteristics curve 

Able to understand applications of special purpose diodes along with its characteristics 

Able to analyze BJT under different modes such as CB,CE and CC configurations and 

derive its parameters. 

D 

Able to analyze FET under different modes such as CS,CD,CG configurations and 

understand types ofMOSFET's as well as MOS Capacitor. 

3 

E 

3 

F 

3 

COs 

COURSE OBIECTIVES/COURSE OUTCOMES 

CO1 

CO2 

CO3 

CO4 

COS 

CO6 

1 

2 

2 

Course Objectives 

2 

2 

Course Outcomes 

2 3 
1 

1 

3 

2 3 

1 

2 

2 

PROGRAM OUTCOMES (POs) 

4 

1 

1 

1 

2 

1 

1 

1 

5 678 

0 

0 

0 

0 

0 

0 

1 

1 
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PSOs 

I 
1 
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SEC-A 
MON 

TUE 

WED 

THU 

FRI 

SAT 

SEC-B 

MON 

TUE 

WED 

THU 

FRI 

SAT 

EDC 

1 

EDC 

EDC 

2 

EDC 

EDC 

2 

3 

EDC 

3 

EDC 

4 

EDC 

EDC(T) 

4 

EDC 

EDC(T) 
EDC 

Break 

Break 
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TIME TABLE 
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S.No 

1 

2 

3 

4 

Unit 

No 

IV 

COURSE SCHEDULE 

Description 

Diodes and its Applications 

Bipolar Junction Transistor (BJT) 

Junction Field Effect Transistor(FET) 

FET Amplifiers 

Analysis and Design of Small Signal Low 
Frequency BJT Amplifiers 

From 

COURSE SCHEDULE 

ELECTRONIC DEVICES AND CIRCUITS II YEARISEM ECE 

To 

20|1o|21 24ull21 

Total 

No. 

Periods 

2% 

10 



Unit 

UNIT 
1: 

DIODE 

AND 
ITS 

APPLICATIONS 

Introduction to the subject 

Qualitative Theory of P-N Junction 

P-N Junction as a Diode 

Diode Equation 

Volt- Ampere Characteristics 

Topic(s) to be covered 

Ideal versus Practical - Resistance levels 

(Static and Dynamic) 
Transition and Diffusion Capacitances 

Diode Equivalent Circuits 

Load Line Analysis 

Diode switching times 

The P-N junction as a Rectifier, Half wave Rectifier 

Full wave Rectneg 

Bridge Rectifier, 

Harmonic components in a Rectifier Circuit 

Inductor Filters 

Capacitor Filters 

Introduction to clippers 

Clipping at two independent levels 

Introduction to clampers 

Clamping operation & clamping circuit theorem 

Types of clampers 

Problems 

Problems 

Text 
Book 

Reference 
Book 

JACOB MILLMAN& SALIVAHANA 

Mode of 
Teaching 

ELECTRONIC DEVICES AND CIRCUITS II YEAR I SEM ECE 

OFFLINE 

Planned 
Date 

COURSE PLAN 

21-10-21 

20-10-21 2o fio2 

22-10-21 

23-10-21 

26-10-21 

27-10-21 

28-10-2 1 

29-10-21 

30-10-21 

02-11-2I 

03-11-21 

0 

06-11-21 

09-11-2I 

10-11-21 

11-11-21 

12-11-21 

13-11-21 

16-11-21 

17-11-21 

18-11-21 

19-11-21 

Actual Date of 

20-11-21 

completion 

211o]21 
22|1o/21 

2c|iol21 
221o|21 

2 



UNIT 
2 : 

BIPOLAR 

UNIT 
3 : 

JUNCTION 

FIELD 

EFFECT 

TRANSISTOR(FET) 

Principle of operation 

Transistor Current Components 

Transistor as an Amplifier 

Transistor Construction 

BJT Operation, BJT Symbol 

Common Base Contiguration 

Common Emitter and Common Collector 
Configurations 
Transistor as switch 

Transistor biasing and stabilization 

Comparison of CB, CE, and CC Amplifier 
Configurations 
Need for Biasing, Fixed Bias 

Self bias 

Bias Stability, Stabilization Factors 

Thermal Runaway, Thermal Stability 

Problems 

The Junction Field Effect Transistor: Construction 

The Junction Field Effect Transistor: Principle of 

operation, symbol 
Pinch-off Voltage - Volt-Ampere characteristics 

Comparison of BJT and FET 

FET as voltage variable resistor 

Special purpose diodes: Zener diode and characteristics 

Zener diode as voltage regulator 

SCR 

Tunnel diode 

UJT 

Varactor diode 

Problems 

JACOB MILLMAN& SALIVAHANA 

JACOB 

MILLMAN 
& 

SALIVAHANA 

ELECTRONIC DEVICES AND CIRCUITS II YEARI SEM ECE 

OFFLINE 

OFFLINE 

COURSE PLAN 
23-11-21 

24-1|-21 

25-11-21 

26-11-21 

27-11-21 

30-11-21 

01-12-21 

02-12-21 

03-12-2 1 

04-12-21 

07-12-21 

08-12-2 I 

09-12-21 

10-12-2 1 

11-12-21 

21-12-21 

22-12-21 

23-12-2 I 

24-12-21 

28-12-2 1I 

29-12-21 

30-12-21 

31-12-21 

04-01-22 

05-01-22 

06-01-22 

07-01-22 

26|nl21 

2124 

24|el2r 

JUNCTION TRANSISTOR(BJT) 



UNIT 
4: 

ANALYSIS & 

DESIGN 
OF 

SMALL 

SIGNAL 

LOW 

FREQUENCY 
BIT 

AMPLIFIERS 

UNIT 
5: 

FET 

AMPLIFIERS 

REVISION 

Transistor hybrid model 

Determination ofh-parameters from transistor 
characteristics 

Typical values of h- parameters in CE,CB and CC 
configurations 
Transistor amplifying action 

Analysis of CE,CC and CB amplifiers and CE amplifier 
with emitter resistance 

Low frequency of BJT amplifiers 

Effect of coupling and bypass capacitors on CE amplifiers 

Problems 

The JFET Small Signal Model 

FET Amplifiers: FET Common Source Amplifier 

Common Drain Amplifier 

Common Gate Amplifier 

JFET Amplifiers 

MOSFET-- Construction 

MOSFET- principle of operation, symbol 

Characteristics in Depletion mode 

Problems 

UNIT I 

UNIT 2 

UNIT 3 

UNIT 4 

UNIT 5 

JACOB MILLMAN &SALIVAHANA 

JACOB 

MILLMAN 
& 

SALIVAHANA 

OFFLINE 
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oFLINE 

COURSE PLAN 
08-01-22 

||-01-22 

12-01-22 

I8-01-22 

19-01-22 

20-01-22 

21-01-22 

22-01-22 

25-01-22 

27-01-22 

28-01-22 3'22 

29-01-22 

01-02-22 

02-02-22 

03-02-22 

04-02-22 

05-02-22 

08-02-22 

09-02-22 

10-02-22 

I1-02-22 

2121 

12-02-22 

22 

Head of the Depattment 
Electronics & Communication Engineering 

Sreyas Institute of Engineering and Technology 

Beside indu Aranya, Nagole, Hyderabad-500068. 
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Date 

Resource person 
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Date Organization / field 

GUEST LECTURES/SEMINAR/FIELD VISITS 

Guest Lectures 

Organization 

Seminars 
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Topic 
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Topic 

Industry /Field Visits 

No. of Students Attended 
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Coordinator No. of Students Attended 
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UNIT-1: 

Short answers: 

1. What is PN Junction? 

2. Define Static and Dynamic Resistance 
3. Define Transition and diffusion capacitances 

4. What is doping. 

5. Differentiate the types of semiconductors. 

Long Answers: 

QUESTION BANK (DESCRIPTIVE AND OBJECTIVE) 

1. Explain the switching times of diode. 
2. Explain the forward biasing of a PN junction diode 

-l6 

3. Draw and explain the V-I characteristics of a PN junction diode. 

4. State the diode current equation and explain the meaning of each term in it. 

5.With a neat circuit diagram explain the working of full wave rectifier. 

Multiple Choice Questions: 

1. If the positive terminal of the battery is connected to the anode of the diode, then it is known as: 

a.Forward biased b. Reverse biased c. Equilibrium 

2.What is the SI unit of conductivity? 

a. 

a. (2m)-1 

3. The cut-in voltage for silicon diode is approximately 

0.2 V 

a. 16 V 

b. 0.7 V 

b. 2m c. 2 

c.1.1V 

b.0V 

d.1.4V 

4. For the given input waveform to the given circuit, what is the peak value of the output waveform? 

d. Unbiased 

c.12V 

d. m 

5. Which of the following is not a necessary component in a clamper circuit? 

a. Diodeb. Capacitorc. Resistord. Independent DC Supply 

ELECTRONIC DEVICES AND CIRCUITS II YEARISEM ECE 
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6.The change in collector emitter voltage from 6V to 9V causes increase in collector current from 

6 mA to 6.3 MA. Determine the dynamic output resistance. 

a. 10kQ 

Fill in the Blanks: 

QUESTION BANK (DESCRIPTIVE AND OBJECTIVE) 

1.For a germanium diode the cut-in voltage is ....... 

2. The output of a half wave or full wave rectifier is 

b.20k0 

3. The maximum efficiency of full wave rectification is 

4. The basic purpose of filter is to. 

UNIT-2: 

5. A clamping circuit is also called as a 

Short answers: 

c.50kQ 

1. What is a transistor. Classify its types. 

Long Answers: 

2. Why BJT is called as a bipolar junction transistor. 

3. Why BJT is called as a current controlled device. 

4. Sketch the symbols of NPN and PNP transistor. 

5. State the operating regions of BJT. 

1. Explain the working principle of a NPN transistor 

2. Explain the current components of a BJT. 

d.6 OkM 

3. Draw and explain the input and the output characteristics of a CB configuration. 

a. Base 

4. Draw and explain the input and the output characteristics of a CE configuration. 

5. Compare CB, CE, CC Configuration. 

Multiple Choice Questions: 

1.Which of the following is not a part of a BJT? 

b. Collector c. Emitter d.None of the mentioned 

ELECTRONIC DEVICES AND CIRCUITS II YEARISEM ECE 



2.The number of PN junctions in a BJT is/are: 

a. 1 

a. Active 

a. Active 

3. In which of the following modes can a BJT be used as an amplifier? 

Fill in the Blanks: 

QUESTION BANK (DESCRIPTIVE AND OBJECTIVE) 

4.If a BJT is to be used as a switch, it must operate in: 

b. 2 

4. In BJT 

b. Cut-off 

2. Zener breakdown can occur in 

UNIT-3: 

b. Cut-off 

Short answers: 

3. In breakdown region Zener diode behaves as a 

1. In Zener diode, the Zener breakdown takes place when the reverse breakdown voltage (Vz) is ..... 

c. 3 

5. For a transistor to function as an amplifier the EB junction is 

1.What is FET. Classify its types. 

2. List the important features of a FET. 

Long Answers: 

c. Saturation 

region is lightly doped and ... region is heavily doped. 

c. Saturation 

5. Draw the symbol ofN-Channel FET. 

3. Why BJT is called as a voltage-controlled device. 

4. Why the input impedance of FET is higher than BJT. 

4. Compare BJT and FET. 

d. 4 

2. Explain the drain characteristics of a FET. 

5. List the applications of FET. 

3. Explain the transfer characteristics of a P-Channel FET. 

d. All of the mentioned 

d. Both b and c. 

1. Explain with neat sketch the construction and working of a N-Channel FET. 

and CB junction is 

ELECTRONIC DEVICES AND CIRCUITS II YEARISEM ECE 



Multiple Choice Questions: 

1.A FET 

a. Is a voltage controlled device 

b. Is a current controlled device 

c. Has a low input resistance 
d. Has a very large voltage gain 

2 The gate controls 

a. The width of the channel 

b. The drain currents 

c. The proportional pinch off voltage 
d. All the above 

3. The pinch off voltage has the same magnitude as the 

a. Gate voltage 
b. Drain-source voltage 

c. Gate-source voltage 
d. Gate-source cutoff voltage 

4. Transconductance is measured in 

QUESTION BANK (DESCRIPTIVE AND OBJECTIVEJ 

a. AV 

b. A 

C. Ohms 
d. watts 

5. Which internally connected region is heavily doped with an impurity by forming double PN junctions 

in JFET. 

a. Source 

b. Drain 

C. 

7. In 

Gate 

d. Channel 

6.In a degenerate semiconductor, the majority carriers are controlled by 

a.Femi-Dirac statistics 

b.Maxwell-Boltzmann statistics 

c.Bose-Einstein statistics 

d.Pauli's exclusion principle 

a. CE 

b. CB 

configurations there is phase shift of 0 degree between input and output. 
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C. CC 

d. CB or CC 
8. In 

a. CE 
b. CB 

C. 
d. CB or CC 

9. The 

a. CB 
b. CE 

CC 

c. CC 

d. 

a. 0 

CB or CE 

b. 1 

10. A emitter follower has a voltage gain of 

C. 0.5 

d. 0.75 

1. 

Fill in the Blanks: 

2. 
3. 

QUESTION BANK (DESCRIPTIVE AND OBJECTIVE) 

configurations there is phase shift of 1 80 degree between input and output. 

amplifier can be used as voltage buffer. 

For a JET, the value of Vds at which Id becomes essentially constant is the 

The value of Vgs that makes Id approximately zero is the 
Transconductance is measured in 

UNIT-4: 

4. Determine the value of transconductance for n-channel JFET with Idss = 9 mA, Vp= -2V, 

Vgs= -1V 

Short answers: 

5 JFET biasing at DC Level can be undertaken by 

1. Define hybrid parameters. 

2. List the h-parameters of a CB, CC, CE configuration. 
3. Write a short note on the mid-band gain of the amplifier. 

4. Explain the use of coupling capacitors in a CE amplifier. 
5. State the benefits of h-parameters. 
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Long Answers: 

1. Explain the use of bypass capacitors in detail. 
2. Explain the need of Ci, C2 and CE in detail. 
3. Draw and explain the operation of a CE transistor circuit in detail. 

4. Draw the h-parameter equivalent circuit of a CB, CC and CE transistor. 

5. Give the typical values of h-parameters for CB, CC and CE configurations. Also give 
conversion formula between them. 

Multiple Choice Questions: 

1. The ideal voltage amplifier must have 

a. Low 

b. High 
c. Infinite 

d. zero 

2. The ideal value of Ro is 

a. Zero 

QUESTION BANK (DESCRIPTIVE AND OBJECTIVE) 

b. Infinity 
C. Very low 
d. High 

3. Ideally the bandwidth of an amplifier should be 

a. Infinity 
b. Low 

C. As high as possible 
d. Zero 

4. The frequency of Vo of an amplifier is 

a. Less than that of Vin 

b. Same as that of Vin 

c. Greater than that of Vin 

d. Twice that of Vin 

5.ldeally voltage gain of an amplifier should be 

a. Zero 

b. High 
c. Infinity 
d. Low 

input resistance. 
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6.The 

a. CB 

b. CE 
c. 

d. CB or CE 

7. In 

a. 

CC 

b. CB 

CE 

c. CC 
d. CB or CC 

a. 90 

b. 180 

d. 

8. The phase difference between the input and output voltage in a common base arrangement is 

C. 0 

2. In 

amplifier can be used as buffer. 

Fill in the Blanks: 

configurations there is phase shift of 1 80 degree between input and output. 

None of the above 

QUESTION BANK (DESCRIPTIVE AND OBJECTIVE) 

1. The transistor acts as an amplifier in the 

4. The current gain of 

3. The output voltage of an amplifier is 5 V when an input voltage is 50 mV.Its voltage gain is 

5. The voltage gain of 

UNIT-5: 

configuration there is phase shift of 180 between input and output. 

Short answers: 

amplifier is always less than unity. 

6. A common emitter transistor amplifier has a current gain of 50.If the load resistance is 4 k ohms and 
input resistance is 500 ohms, the voltage gain in amplifier is 

amplifier is always less than unity. 

7. A common emitter amplifier is designed with npn transistor with a= 0.99. the input impedance is 1 
kilo ohms and load is 10 kilo ohms.The voltage gain will be 

region. 

1. List the important parameters of a JFET. 
2. What is the input resistance of a JFET. 
3. What is DC drain resistance. 

4. What is AC /dynamic resistance. 
5. What is JFET forward transconductance. 
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Long Answers: 

1. 
2. Draw and explain the CS amplifier circuit and derive the expressions for Zi, Zo and Av. 

Draw and explain the JFET low frequency ac equivalent circuit. 

3. Draw and explain the common source amplifier circuit with self-bias (un-bypassed Rs) 
and derive the expressions for Zi, Zo and Av. 

a. 

4. Draw and explain the common drain amplifier circuit and derive the expressions for Zi, 
Zo and Av. 

5. Draw and explain the common gate amplifier circuit and derive the expressions for Zi, 
Zo and Av. 

Multiple Choice Questions: 

1.The approximate AC equivalent circuit of a JFET contains 

QUESTION BANK (DESCRIPTIVE AND OBJECTIVE) 

a. A curent source in series with a resistance 
b. A curent source between drain and source terminals 
c. A current source between gate and source terminals 
d. A resistance between drain and source teminals 

2. Which kind of small signal SFET parameter is also a well-known form of dynamic drain resstance' 
across the drain and source terminals especially when the operation of JFET is in pinch off region. 

a. AC drain resistance 

c. Ohmic resistance 

b. DC drain resistance 

d. Transconductance 

3. Determine the value of transconductance for N-channel JFET with Ipss =9mA, V, = -2V,V,= -1V. 
7.5 mS 

b. 6.5 mS 
c. 4.5 mS 

d. 5.5 mS 

. The value of current source in AC equivalent circuit dependent on the 

a. Transconductance and gate-to-source voltage 
b. DC supply voltage 
C. External drain resistance 

d. Answers (b) and (c) 

If the source bypass capacitor is removed in the CS amplifier, 

a. The voltage gain will increase 
b. The transconductance will increase 
C. The voltage gain will decrease 



6. If the external load resistance in CS amplifier is removed, the output voltage will 
a. Remains constant 

b. Decrease 

C. Increase 
d. Be zero 

7. The voltage gain of CD JFET amplifier is always 
a. Equal to 1 
b. Less than 1 
C. Greater than 1 

d. Not equal to 1 

QUESTION BANK (DESCRIPTIVE AND OBJECTIVE) 

8. Choose the correct statement. 
a. MOSFET is an uncontrolled device 
b. MOSFET is a voltage-controlled device 
c. MOSFET is a current controlled device 
d. MOSFET is a temperature-controlled device 

9. In MOSFET devices the N-channel type is better the P-channel type in the following respects 
a. It has better noise immunity 
b. It is faster 

C. It is TTL compatible 
d. It has better drive capability 

Fill in the Blanks: 

1. In a common source amplifier, Va= 4.2 Vms and Vgs- 140mv rms. The voltage gain is 

2. In a CS amplifier, Rp= 2.2 K, Rs =330 ohms, Va = 10 V, and gm = 4500 micro second. If the source resistor is completely bypassed, the voltage gain is 
3. A CD amplifier with Rs = 1.2 K ohms has a gm of 6000 micro seconds. The voltage gain is 

4. A CS amplifier has a voltage gain of 

5. A source follower has a voltage gain of 

6.Which is the most significant current generating parameter in common drain JFET amplifier 
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6. If the external load resistance in CS amplifier is removed, the output voltage will 
a. Remains constant 

b. Decrease 

C. Increase 
d. Be zero 

7. The voltage gain of CD JFET amplifier is always 

a. Equal to 1 
b. Less than 1 

c. Greater than 1 

d. Not equal to 1 

QUESTION BANK (DESCRIPTIVE AND OBJECTIVE) 

8. Choose the correct statement. 

a. MOSFET is an uncontrolled device 

b. MOSFET is a voltage-controlled device 
C. MOSFET is a current controlled device 

d. MOSFET is a temperature-controlled device 

9. In MOSFET devices the N-channel type is better the P-channel type in the following respects 

a. 
b. It is faster 

c. 

It has better noise immunity 

It is TTL compatible 
d. It has better drive capability 

Fill in the Blanks: 

1. In a common source amplifier, Va= 4.2 V ms and Vgs- 140mv rms. The voltage gain is 

2. In a CS amplifier, Rp= 2.2 K, Rs = 330 ohms, Vaa = 10 V, and gm = 4500 micro second. If the 
source resistor is completely bypassed, the voltage gain is 

3. A CD amplifier with Rs = 1.2 K ohms has a gm of 6000 micro seconds. The voltage gain is 

4. A CS amplifier has a voltage gain of 

5. A source follower has a voltage gain of 

6.Which is the most significant current generating parameter in common drain JFET amplifier 
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Code No: 153AT 

Time: 2 hours 

b) 
La)Explan the operation of Full Wave Rectifier with necessary graphs. 

Derive the expression for transition capacitance ofa diode. 

2.a) 
b) 

3.a) 
b) 

4.a) 
b) 

5.a) 
b) 

6.a) 
b) 

7.a) 

b) 

8.a) 

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD 
B.Tech | Year I Semester Examinations, October - 2020 

ELECTRONIC DEVICES AND CIRCUITS 
(Common to ECE, EIE, MCT) 

b) 

Answer any five questions 
All questions carry equal marks 

Derive the operating point using AC and DC load lines. 
Explain about Pungh through and Base width modulation. 

Draw and explain the CÉ eharacteristics of a transistor. 

R18 

Derive the expressjon for Ripple factor for Full Wave Rectifier with L-section filter. 
Explain the working of p-n diode in forward and reverse bias conditions. 

Max. Marks: 75 

Why we call FET as a Voltage Controlled Device 

With the help of neat diagram explain the voltage divider biasing method for FET. 
Explain the construction and emitter charaeteristies of UJT. 

[8+7] 

The reverse leakage current of the ransistor when in CB configuration is 0.3uA while it 
is 16uA when the same transistor is connected in CE configuration. Determine a, B and y. 

[8+7] 

[8+7] 

-000o0--

[9+6] 

[8+7] 

Draw the circuit diagram of SCR and explain its operation along with its characteristics. 
[7+8] 

Draw and Explain BJT small signal model, compare the performance of CE, CB, CC 
amplifier. 
Given I;= 2. 5mA, hre= 140, hÍe= 20us and hob= 0.5us. Determine the common-emitter 
hybrid equivalent circuit. [8+7] 

Explain the working of MOSFET amplifier and discuss the gain and freqeency response 
characteristics? 
An n-channel JFET has Ipss =10mA and Vp = -2V. Determine the drain souroe resistance 
Tá, for (i) VGs =0V. (i) Vas =- 0.5V. 
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4a) Draw and explain the CE characteristics of a transistor. 
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46) The reverse leakage current of the transistor when in CB 
configuration is 0.3~tA while it is l6µA when the same transistor is 
connected in CE configuration. Detennine a, p and -.1..Y :..· ----------. 

• • 

-
f-



6b) Dra,v the circuit diagram of SCR and explain its operation along 
,vith its characteristics 
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7a) Dra\v and Explain BJT small signal model, compare the performance 
of CE, CB, CC amplifier 
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Biau stabtlzaion 
The bi atirq cicut herule be olesgrnd to he Q- ppint, 

bct rly ing ot -he -Poirt i net Aucient. 

hen olosigning -the biasing chcuit, carne should be taken o 

hak he B-pint w net AhHt inlo 
undesialle megion. 

Cun 

o iportant daclons ae sto Consielkrad ohle desigrüng 

biasing cicat which asa asponsiLle tor ahihAng tha Q.potnt. 

lempexatou, iy ]pansiske Cuwount goin B, y VEE 

Thesumal Runauia-(Lco) 

Minordl Caoouiess ate Terperatoe dependent. te, Hhey mcuase 

w e perafume 

he fncaease tn he mtnoity Casoieu ncoeoss he Jookoge 

cuwent Tco 

spectfcally, Teo doubks o eresu 1o'c súse ie lemperatee 

tohich leads to 

lermperatee 

d 
incseoses 

Inotease iu 
inluon 

incseeoses e tohich leads to 

Th pRoces uiU secome Cumulalive leading to asennal 

9wnaoau 

Due o his, Hhe Dearings ef -e vansiatel ase exceoceo 

destseahe Iocansicto aliel 

Vobuahon VecVee allo empekatwe dependunt. T Tinp induales 
MaM 

Vatuatom i 

hen Vee deceales by 2.5my. Thi odepunoeney VBe en emp auls 

a hange t Je hane aluo aluo changes. 



* Cuovent goun pB 

There oe chang4s fu he bransito poramelss amemg dut 

unilundlk o ame Jupe e, 2 anstatoA Undi e Aame Jype Re, 

(Same number, Conttbuckien, Patameess ApecAed el) aa ulad 

in he cxcuit, Haerve wil be a change ia Valus CL 

actual pote. 

The p value may chauge com wto unt, hs al Jng 

Hepoint. 
rem al erplanalon te 9taquivemet ol ha biasig 

Cicuit Co be AummasiLad asolloss 

Reauirements ea biasfug circuik 

)The emiter funclen mut be derusagd based and qhe Colleche 

unctien mut be 9rOe biaded, ie He Iransfstt Ahould e 

epexatnd he micdle e ace egion o 8-poiu 

Ahould be ed at he Covdar active ackie egien. 

-ppiud 

he iacuit deigu Ahould pouavide a dagee anpeakote 

Atabity 

he- poiut ahould be macle idependlent oJle 

ansstot Poameloss (p) 



Stability acko 
In 09icler to copane he stabilty puovicded oereus 

bialing Cixcuik, one lörm aied called stabity gactot. 

inlicals +he degree otchange Re pofnt dua do 

Vasefatien f lempetaloe. 

Sfuce era axe 3 Vasiables (Teo, Vec + B) kich ae 

Lermpeate depenclant, 3 AGbilab hactoss Can be dafinsad. 

AS 

Ico BE CastantE 
S = S 

TVB6, B Covslouut 

s' AVee 
0 

co, B Constart 
|Sco, Condant 

) Op Dco, Vee Constant On S- 
Ap lSco, VBE Constant 

Noe Ddeallu Alabity dacdo ahould be eo to keap 

-pofutstable. 

i) PpracFaly Alabilty acdet aheuld ae He Value 

A Miu Mun aA Peuible. 

AT S. ATLo tS AVee t SAp 



*stabily acton'S eqjualkon:-

Fot a ce Conbqurakon, Te given a 

Le Ble t (4p)f coo 
difoankiakgHis ape t to 

I= p C14p) 0o 

Ico -) -049) 
lco 1-P 

ItP 

S 

-Poe 
FpLe e obove eapn, t i clear Hhat s Ahoulel be as Annal! 

es peible Jo haive betex herrnal Alabitty 

he pocos e makuq epeoatiug pofutE dependeut e anmperakie 

Chongps () Vasuaktons uhe oansistot Pascameloss kusron 

ossasoken 

on maitaiufng the a-peiut fudepevdeut of Jease Vasdaters 

e hollooiag echuiaues ae deol. 

i)_oate uchutguas iy Conpeusaken Jechriques 



Nolods ofbanstelon biadfing 
The etat Commonly ued mehods of Aanstton biasing are 

Sed blas Baue 9cestetot melhod 

Enfdex feaal bact bfas 

collectot rjo enitex heoolback bíos

) Vollage dider bfas et sely blas o Encltas bfas 



Pired Bias s Base bos method 

Ith Hh mehoda high eisouce Re Cennactad 
behsean

the base Onde Vee suppla 
Vcc Biasing pevtoled by Vec 

Ihe sug uised Value e bale ustunt e 

Re Con e maoe o d 

he pepeh Value Ke 

VLE TeRg VBE O Nuc 
Ve¬ 

Vcc TeRe +VBE 
Vcc VeE 

Re 

Vge OV e Gomanium o. tv de'l Slon(Lohek is vily Areal) 

Vcc 
Re 

Vec Re ove qede ille ed 

So So, he ALuit i Called fed Bias cicuit. 

n ea O B s net oppeabing Vcc,Re ae ded ha 

he biasing ppint aluo ded 

S Stabiltyace 

ay 



But fed bias mathod, p Enclependent e Pe. 

so, dlg o 

tP 
S 

1-Bxo 

S ltP 

100 S = lol ohich i vy age e, ed bis 

method has peetusurnal Atability. 

+Advanlagu 

i Tho biosing circuit ivey Aimple as enuy ene wsslane 

Re SegLised, 
he achve 

)Eosyto u opetaling Peint CLywhn 

ugien by changiughe Value oRe 

cig Ppevdles Maimum aibilty in dleigu. 

*Dsad/cunla9s 

CTh method pLevidles peet tabilzahfen. D becauue hore 
mathoel 

meOns to stop a sel tuoease t Te due to 
no 

empetoaluwe 
Vadiadiens inclividua Vafatems. 

y stobt ly acbt VeAy high . Ihaahste, hare ae Arerng 

chances hemal uunauoay.



XSel bYas 09 mitte bias 0 Vollage diviclar bias- 

sinple cocut sed o etabla 
C lable opeaking paint 

the se bas Contqurnahien. 

also Knen as Untreu al bias Atobilipaion cki. 

Vcc The name velláge oividen desired pcom 
Hhe acthat 9tesisteou R, R hem a 

R Re R 

Vcc Poania deider acou V - Vou 

Cb Le VE 
Ve 

>Velloge doep acrs R2 and Ve 

bioAeshe emite whae os Vcc Aupply R ERe 
Te Ie+1I Perense biases e Collectoa. 

Sel- biod ntuk can be wed o a Constont 

Cusoent cocuik. sely bias ncuit 

Ae Ra Do due to terperatoe, Vollage cbep 
acuasRE aes Hwre by Viq Tp So T i mainlained alnest Couilant 



Stabiltty gactet S 

By using Thsvenfnis heoum sell bias corcuk con be modod as 

R R.R Rg R.I1R, = 
R,4R R,+R UR 

Re 
w- K.V.L 

V1pRe+ VBe t e Re Re 
e 

- TgRe t Vec + (Te+ Te)Re 

1e (Rg +Re) tVee t IeRe 

V-VeE Re 
S 

Re+RE RB+Re/ 
CT, Teo 1, T. 1 

S ditescential ..to T 
IRE Tb,l 

Re tke 

-Re 

Re +Re 

It 

(Re)
PR 

Re +Re 

S 

+ Ke RE 

s-(+P)p+ere 
Ralfo oRelee Cpribs Hoe Value estabity artS 

Relke 
CHto) 

S= ce| thu 
(14B) +o 

Jo nepPLOve he Atabflty eAel bias cornuit, Re mut be choeten ethat 

RB2 Re 



-P 
Vec Re t4p) Rec 

STe 

Compensatem Jechniauus 

Copenatien Jechnigpes use amperatwre sensitive devices Aucle as 

diodes, ansislons ake. to Mainloin epeaking poink Constant 

Compensalian againut vasiaton in lco : 

Dipde cempensatien Jechniques aoe Commenly usadt stabilng 

rontislbou eVcc 

> A houn iu he cncuit aibodei kept Ce 

i 9ovesse bias 
1R ER 

wvenue bas Cendonhe CuoLent 

ng oouah diode a ny he VBE 

hatage Cuoent CI). 

bot dode4 oanttlox ae oAome upe same máleial 

T u w lerpesatue Ico alo es a ot Hhe Aame Rale. 
wtl Whe 



Vee-Vee 
T 

R 
Ig-1- 

Vee 0.2 

Vcc 

P(1-1.)+ (14) o 

e-B-P1, + Reo ( p>) 

0s cnstant, IPcemains daily 
Conlant 

* Thotmialon Compensaien : 

Thermiuton having negakire lermperaluse Coeffciant. Du cistance 

expelantially wfte fncreasfngepetauea. Vcc 

RT the homilon, we Vae in amp, RT Vs 
NRe 

Heute voll�ge dbuep aluo AsCie, bae Voltage) 

So, Vee A ohich ueducos Ip VgE 

Tk behauforn oil d do ofok -e e fn D Re 

-plet (tp)Teo 

Constant 



* Field Ebhech ran iior FET) 
The tield eheet hronsirtos albreuiaed as FET an onolkor Semi 

-conduetoY dere lee a &JT. ike BJT, FET is also a three tarmina 

devsce, hausesbr, Ie Priodle operaom oFET s Compleal dbteren 

tram ha JT, Tha thnae teyminals FET ore named os DyaioD) 
Source (S) and gaa G).out othese hree tvminall aoe ats as a Comirolin

Voltage Certrollad devtca 
Tha volfage applie bolwe@ galë ond 

Sous ceVas corsols lhe drain currenr Jp. 
Cot rol ltn 
ingu vole 

as 
1here hore, PET Ís a Voltage conhole dev fco 

I me ield ebfaek f dorived brom e 

baeh that the ousput curan los conrollecd on eletic bidd sorp n 

he dwice b on onl�o appiad volkage 
Onigolar daufee. 

FET, CuuTven s cartied bt any one yee corge gorlolei,

ed Thoy elaelrns or holas.oMee "¬T s colled Uspolor ufce. 

>Olker împortanr Fealave 

FET fs more ampor ure stalole al compase d to ike BJT. 

- fET koas vony big inpuk îmfedomt, £T: Gre groherrad iy omp tiors 

ohere ig npus Ympaclanee ft qaqui rad. 

-f£Ts seire las pace tham ha ttr 6Ts, honte Thay one refeirao n 

SnSag vata ciruits. 

The PET are aligorised as 

FET 

JFET moseT 

Qlatimose ET n-channel 
JPET 

Pchanne 
JFET 

enkanaimeumosE ET 

nChannel 
Deplelion 

moSFET 

pedhannef 
Dapleton n-channa 

Enham Gnmen 
MosF T 

P-chan nel 
Enhancnme

MOSE ET 
mosET 



*Stiacture o n-channel JFET- 

ahd a s lioo ends, tioo ohmfe con läuks aro mala uohih ara k dreán (o 

and Souree $) torntoo FET. Haawily Sopad eletndes P-ipe 

Small bar o eringie sunf conduthov mataniol, m- ye fr takor 

walertad borm p-n jundliays on eath sida t Ga bhor. The tin qin batueon 

called Ie channel, tta 3eaco this ehonnel ha n 

fe bat, e FeT fr knosy as m-choonel TEeT 
TD ohmfc 

Contatts N- 
chormel JP ET 

&. 
-chamnel 

leawe haoul tke terainal called drain. Te terminals 
taken 

ou t 
S 

thae eleeivdes a Connetd togelkor ond onyr cn 
lorminal is takenE 

Th channel 
omust a tarmfoa 

callad 
souTCa wma 

aoped 
elecoodes o-ype malorial are' callecd geles. Usua 

tolich P Called al. 

Struative c P-channel JFET 

7 Small bay o p-ype semf-con Duilo fs tkon and a Tks 

edi tuwo emic Confecfs ose 
ade 

wMch am l drcnO) 
amd Sousee 

or inl 7 JFET, Heavilr doped 
eleeodes n-tye 

maLorio borm 

M--es ft called K chomnel, Sih ce ttfr ehoonal fs lo @-yge, ts eE 

ohmic aomais 

Pn jniias on eaah sda o e bor. Its ha, egion 
belween tuo oo 

D 

TFET knosn as p-chamn e 

D 
P 

-channel channe 

JFET 
Hanokel 

F rincipla. a ooshinq *h 0-chaonel RET omd -chanmel JF E 

IsSmilar, lGa aay ebberan Ce being Ror in n-channel JFeT 1o 

esKTOnfs caTied b elecm u O n -ehonn el JFET,9+f corsa 
o hele 



CN 

Unbfased JFET 
N-thame 

Re absence. ont Pelred volkag, JFET 

ha la channel Jumaine under no bas condi hons 
NE 

The veut f a duplaRon mgion at eaeh Junci on. 
This epresents sme depluii on ragiom eha diode Depltsor 
Under mo bias ondu bions. Thorehore f nasle s 

Supgo conduetov though e sogion Ohmic 
Centacds s 

Poineipe o Operalion ot JFET 
T JFET,The p-n Jundion beteseen aalt omd 

orcOf alumyt kept îo veverse bfasect cmd?tioos 
N 

Since the Cuen în areverse biajed Pn jmcon 
exremolr Smal, Protcal 200; Io gali curen 

NOD G 
in JFET fs chten nagleclad omd asemecd t ie zen, 

Lt us consider the cirauuit ag shown în 

bgure -.The voltage Vpp s applial bekooon Broaso 

and Seusce, Geló eroinal îs kapt opom, The bar Ts 

-ype. Oue to lka Polari tfes og prCad oltage, Ike 
majarq carriers ia he elecons stort lowing hrom sourCa t la oe 

hstlas s makes ko dain Curem Tp. th majoru cofiors moe boomn 

Soure to drain through ko qpaeo batoaan R galss raqions known os channe 

iguro 

D 
D 

m 

Nps 

Nas 

S S 

Small negelive 

gals-Sous 
vo lfoge 

No bias ollage Large negali ve 

a galo 

Kgue-2 igure-3. haure-4. 



Let as vos Cmsi dor an n-channe JFET w 5, a gela direa e 
Comealed to lka Source erminal. LAhon drain voltage Vor ?s appliad, C 

drain currem To blocos h 1tu drelion og shown fo he bzwre 
Stoa 

ke n-GPe alori fs vo3fsfivo, th drai cus ron cauusal a vog 
along Ike chanoe.This voltag chop tevose biasaa o P-n Jundioo4, ond 

pod ha daplalep ngions to ponalrl fnmto lha chomnel. Since gel is kaowi 

omd ike channet fs Lrghhy doped, the cwtlls et ka deplio gin 

aint be Spoeac fn lRe chonnel. Locking a the trgwre-2 

thar deplation eqion widkh is more at he drain ide as compao 

we cor dosere 

ou 

STle baecse neo the jumdf on, vo lHtage a drain eido fs mnare 
than av 

Ta e 
ido. Tufs shoe ttie. souorte Lfas 1 nor umikrm 

Jnco, ? dradnal frnce eoses hsom sewrte to drak) 5io 

5 e exdernallr applr rauerse bial voltage to egale, "hz 
Tevorte bic 

or tus koy întrease ond henee ncrea o he qevetreton h Ita depoon 

ukich recluces ke oll e Ua channelAs widh lu channel rac 

he To o e blosing trom 6oura to droin racluLces ond honl0 ae d 

Cerenh. g we o m increosiog lke severge 
bias voltoge to ke gal 

Shouon io 'ke bigurai-3 4-4, doplelicy remons wf( Fncsaojo nave 

mora, and o stagt wil come bwhen wid t o} ka daplaon regns 

wT be equal to Go origin«l widllh o channe deav iog 2er0 wt 

bor condsuiing . TLAs wf( Pravent ony 
curremt bto hoor sourCo 

omd H wfll Cut hh e daain Curenr. The qee to sowre vota 

Podduees Cutetk fs konousn ai Cu-bb voltage d tfs danofad b as 

Lalham ke gali chog led to sour Co, Hhore Rs minimum so00rse bia 

betuween he qale od sous Ca P-nJun Cto, maleing deploliory rgon Sid 

mfoiwsy ernd conduiGng chomnel wiel h maximum, his coe MA 

-mum drain ceLi senr blouos uöhch fs lomstd Lors ond uis e a 

Tmax muy possble draun curTm m JFET, Cn above isoussson H 

cleore that e galo to sour vDltege conols ttio eremt loudin h. 
chenn el and henteifET s ako Caled VbItage conholed CaTremr g0wrd 



MI Paper: 

Drain V-I Charaderial?a kor 9-channel JEET 
Mm ww 

The circt shou»e lta erporment)sekup equisod to plot la dra?n 

charadlerictfcs 

Gs Vbs bolkeo: 
Ro Lo han VGso IR channel r enlirr open. 

F 
Bu VosO, so thene t o0 bs co bor he 

majo carrrers and heneo drain 
Nes os CLYTent does not touo. as Ts 

Ngsso, Ypto;: 
A VeS=o, în g2sponfe to a Senall applied 

Voltage Vos he n-HPe ba alts as a ngo seicondauler sesistor anc la 

E CATTen p Tn Crecuje Linearlt olt, vpc. As Nos PocreosI the voifag 

dopp aleoq iko chomne o înoeaLes. Thfs Rocrecgeg I yeverze Gias cn 

gala-ourco jundGoo ond causel la daplalon Teqiong to pevetrale in 

Ge ehann el, reduiDg chovmnel wfd 5.The ebbeet ob ecducti on fo channel 

wfdl5 poouides mpre oPfoSTon to fncracse fo drain cunrenh , , Thus ,rala 

increoje In Ip rt os In noD mduled 

AstSome Valuo q Vos, dsain curooh Io com nof be Tocseonjed husllk 

due to mludio în Chomel widly. Dp appnache& le Constant saluralon 

Value. ua olteR Vpc at ohich lka cutenk To veaches to Ps CemshOm 

cturLi on lewal e called Pinch-tb vDltoge' (seb-Pich-ojb volto 
a 

hare Nes-o) Te nch oth voltag Np s gfen b 

No N e 
-I2 

e-Dalachic comshant a chonnel maleiou S2 EF 8.849o Fm 

a-Hal luo renon n-e molaYaN 
wthout contidorin g ehannel eofala (Camduuioq poion) 

No Concenhdi a donar albms 

2-Eleeherchaqe = l-6 «oc. 



(3 Vas o ogitive bias : Saluralto Be on) (m-) 

Jhon om exlern al bicti, s1v, 
Vosoy 

s applfed betaeon aela omd sovo 
NaS 

the olo jumcions ae hws thoy oewesse 
6 

VGsoN 

biased, secluing ha obhack ue wid Ayelapcbo 
raokdown Ge ebomnel aueilable bar ua NGs-3v 

Conduef on. Beccuse s+fe ducón 
Vog (O 20 s 30 L4O aUTTOm w sddu.co onc pinch-b5 

VDHa Tt bachedat a louser droän 
cuTTenF hom ohom Vao 

olafcfor Vas=o TFET Charakteiatics 

Peyingsevesol voluas negc Votogca V bam 
CUTVe3 ase sbtei ned as showy y lka trae- It Com be sbsexeed 1e er 

more egaue Veluos Vee,Ue inch-ebh fs eoched laasesr valusoR 

Vas- ) V 
Lhera b-halh-haonel si 

Cebbive chemed 
The GT8ive b 

) Breakdocorn *ain: 
e a doserue soy ho ehorsaleRstfcs 4hat ?h use Tncseonse val 

Vos basqond ginch-abb veltage Ne , 
e drai o cuirenr 1o rmains Csnsho 

pto cor Tain Value oh Vps we bur Ihor enceedi Vos , 
Ke vo ltoge T 

seached at ohkch t aale- ehonnel guncuoo bsmaks dosn , due to 

awalanche obbaetAF hfe goint he drain emrent ncreoses venTapid 

omd to levfco mag be destrDyed. 

T cem be exved Hhar ta values V os bor boeakdossy ard 

radused as J&e magaue gal Dltoge Tncreosed.TLes Ps beause le 

tata oavOrze breokdoun vo lthage Fe lo acddto q Ma evesse volteSE 

ue t sellginch abb and tho ealevnal aPelied v» ltage Vas 

(s)ohmic md Saturaffon rejons. at s sear t drein charodlo. 

In Ke ohmic rezien, a drain Cuv ent 2o vontes ut5 Vos and (Ga 3FET i 

said to bebawe a voltage vorfialle reisfonce. y Ga Stireon raion, 

tia rcan carron Ty remeins hai, L costomt ond ees nat Nont VoS. 

Saleratag ina fET ahoss to a no ok cassiert tkat can be traospoded 

hrough tte chamel per cuit time is aiad or caliefed nd To Temoin 



Gat-obh: For an m-chonsel JFET tomoro negalfso Nas Coies 

dooin cor ront t reduta omd glnch h valrage t raaeh at a louer dran 

CLUNYemt whe Ve mado subhiiontr oeglne, 1o S raduced to O, 

"4s T caued bt Ke widanîng Ka eplfon sagion to a poînk u hore 

T Comglsler elos2s a chanmnel . The Value a Na ke cut -ot5 TsAT" 

-aked a Vas 
N6TE: Do not Coha-se cet-ak Wi Pinch-o5bU 

valuo 

ho Poch-ok voltage V lk vltago Vps at ohich tre rain curen 

Teacho a constant value hos a aiuen value as 

fs Lo is O arl when man de Va fs equal To ar qrenlar the e la as6xt) is Re Value Ves ak adnich o drain CeTren 

wagri idle oVp. p is ze0 oem VasF-Vp 

RANSFER CHARACTERISics foR N-CHANN EL JAET 

The CuT ves sopre somks TadSon slio baluweon o droßn cur1om Tp omd 

Je-to- Surce vdltage VGs re krrowy a hrom sher characlki ska JE 

lhe igue shous he trosferehoroadoistPes qn-channel TFET. 

For Rs charator?stfcs use doserte Tpss 

bolloasiog- oints: 
DTe salAionsii botaoetn e drcin CLuYTet apD 

md zal�-SoCrce Vltage Neg is mon oR. 

Thfs is desined br ehockley's equoli t 

TpToss- 

co so oia Vas =Ve (1-V Loss 

(&A poioh A at e boftom emdd ok e cuTve n Vas axis T2pro3os Naca 

omd poiot S a ke top end e er ve m pos aprasemb Ipss hg 

tR eve shows e qporang Jimäts oaJFET. Thase are 

cohen Nas- Vaseb6? 

NesO 



JFET JFET Paramelors 

Te fmpov n paromeloxs oh JFET oro a bollouor 

OTromscamduechomcaJo) Input reristenea (i) 

9Dycxioto. soarce restance (ca ) Ampefcfo haekor() 

O lrans Conductanco ) Iko chorge o ke roto Cren bor 

gTven change f gela-socusca vottage usi HLo cdroin- Sourco vdltogo 

comstomF. + i Nso callad ag muua condue ton 

AVes Ivos- Cons 

fom e hamsfer charadeiswes, we con saur thor T e to sopo 

Tha hassfer ehoraaoisteu. Stnce tho slapa Yortia3, Gm alko varies 

hos a resor value reor a-top lka Cwrve thon doaa neor the bot 
Tpss 

TepradEed uiF hor n s milt sfem en (mS) or ntlv. 

we kmos har 

DibhososPing Hfs e .Ves g, sse) 

AV6s 
Nas 

whove mo 8Toss 
Ve 

6 uboT above e) use Com Calcalt om appsdzivm-le value b uh 
a om poior on he tromser chara Tloia tr Curve 

Tnput res?storce JFET poralas s is sla-sotvscojuncien sevoase-b 

Thanahore the Toput rosisfonee at k gola fs vo ngh, The input Tasistoae 
Coay ba Akornined uhg tolas3iq , whore vart? Ca nes 
Todicalas em absduke valuo 

assRaverse zala cwrrom VG-Gte t sous ce volFoge 



3 Drain to sour ceresTstamce a):- from he crain choraderisl ies 
Drain egis Fomee Com be Clcalal�.d. Tho ohoin ro5sherneo is Lt a-c 

resfsfamce betereen drain ond ourcotominels okox The Te CT îs cpora 

n IRe Ssaturaeors agiom. s to 

-atterttfe Pn Ie satura on agion 
poc 7s slopo ke doadn-elor 

ANps 
ATp Ias-ConStomt. 

drain 
Armp?}f cala bretoru): ar is depioed ao the ra betuees) derain 

socTce voltage t e g«- saurco vd

Armplitico tfaelov J = 

ANGsb- Cons

= Yor 

Nes AVas 



CDmrARISON OF TRANSISTORS 

Comparism o 8JT ond P£T. 

SND arometer 8TT JFeT 
Device jre B?pota Uuapolor 

voltege corl 
dasice 

Cooio elomemt CUTTOm Conholec 
duice 

m-chonn el g 
P-chame. 

3 Tyres m-P-n & P-n-?. 

CB, CE, Cc CR, Ca CD 
Conbgurona 

fogut refstonce ss Componed t 

JFET 
gh cbmpared 

t BJT 

eigger tkon JfGT Smaller n 
6 Si2e 

Censtsutioy. 

Higber sensiiua g 

tchonges o Ike 
glied Srals 

Sensii, Lass SenstRat 
1 

agpied ottege. 

Coas notoxsk 
Therma Tuna0a 

esks Pn CTT

m aes Gain trloy 

High Lod Gain bondsotl, 
Pv rel 



) Fixcd bi 
Ipss 

Vpp 

VpD 
O 

-Vos VpD IoRo 

Vps Vop 

Vps e) - V,s 

Vop 
Vas 

Vps 
Soupece sely sias 

V ToRs 

Vas-Vg- V 

-DpPs 

VoP 
Vos IoRs 

Ro 

Vollage divile bios 

R Phovids biokig 

Vp N R+R 

p Rs 
VsV - Vs 

DoKs Vas+Vs V 



ZENER DIODE:- Tha 2er dio Ic is a gltcon P-n undban diede 

eapepra t is mperr dapad to bawe a verq shorp ond anort 

vert brrokdosn. Thay ar ecclusivny operalad undar nuarse iated 

conditi ons amd daszped to oporma în brenkdsun regon. 

Zurer diode fs o henty dopad 1-n junalian diale 

beaiy dopd diodea, he dageti as rgien fs veer 

narnuo. whan ha reorse bias awro he dioda is Tnoreased,

brcing g covalenk bords takes place bs tk întanse dlezhke fld I8'v/) 

e up aco he daglsien lapr, I pnduees a lomge mo E-hala geirs 
T3uding To a shorp încrease in vaver se CaATranr, 

Ape cali ons etj 2oner di ode:- 
OAs avo t oge veguling alen fo olksge qulalers 
used in orious ptadic cireuits 



Charadteviatics q 2evor dioda 
The hooard biaueel conidicvy, tho normal pn io de. cnd. Ika 

zener diodo permala Yo simi lr haakien 
d e everse biasecl Cornd:tien the pamaw diola cties uorsO 

salurai oo curran tl he reverse voHaao 
applied fs leas han the evarre breakdown 

volkage, Whon Ra vavase vblteae eæceges 

brkdoon voltuge ,the cLrTem throug 
Zme changes drosttcally but e valaga atmH 

bruk 
doun 7 TUmains Jmost consör, Such a brak- 

do-a ion s a norm orerang as 

in tr a 2ener diode. 

ohaay ha revarrse votage toa 2ener diode is înereased, initial 

The euTTemt through Is vorr small, ths erdar fes AA.This is Ie 

Twere leakage ceT rent Cevorse salurion cuTrenh). Ata certon vwerse 

olfege cuTrentHhrough ener diode fncreaujoa rapiell. Tha ehongo trom 

a los elus to lora valu qcaren Tt vorq shorp°omd well JsRod 

s Hae îs colled zenar brekdon oltage (20ner vmla )z. 

NOTE 
2ensr di dirair Dtnamic renlonee 

spe 

BREAK DoLoN MECAAN sms 

O Avalondhe Braakdouwn:- Tha ppied reverse biau caue a smal yvere 

curronk To tos Tn ka diode Ttis is deue to rovomonk ninorlg chome 

porle lar. Tha polai reverse bias voHage fs suehtHaonby ka minori 
Corrfors am asla s eror ka junelio), As lke ppliad rewerse bias vo lHage 
leeeomes loqer he minori comiers inocraasingly accelerat. 



there are colisiens btean lhose carrirs omd s irolvad fn ie Cevnent 

ecnds d ke Cnyst sdrculure. 

T IRa epelied voltaga s sech thor ka tawelinq es do not haue Lig 

valoct tthovy ha cellisiens tke some energt ausag hrem tkan, alt ertny 
Thar veloiy. g ta qeid »tge s Increaied, he raloiG and hemte 

the kindc enrgy E=jmv) o tncreoa9. T suuh ana data 
d 

An m aînvolve Tn Covalant- oond han ta colli tson qivo bod 

MDugh energy to anable ?H t break ?ts covalenr bond. Th 
Oe a Cel eollision, crealo, an a-hole pair, hase secendon rekex 

R ol&o acelarated and gartiipate n coltions ts zamreg ma 

eafrs. This phausmemen s kneusn ou caier- mlig 

volamela-muligleilan er s sstaioed mutiicil. A+ his 

stage juniies is said to be fn breakdown and curen stas 

Tnereaingr gid 
oios:-aIRa iodes hasing- rowarge breakdoun » Hago qrealar hon 

6vshoo ho awalanche breakdou) meekane gm , He avalanche break- 

-dour accurs tor ighs dopad dieoles. 

> Tha braakdD ay voltage fnoraoJa as ta tanp fnoreqseA tor avalancha 

brakdouy. CAvalomeha, brenkdoun Lu poiitive emp eadbhicient) 
TK encestivly ig lp Jaskoys 1a JumiXon pon morent ligl 

moverse vo Hega. 

0 2evar bruvdoun:-Wkay a -n Jwia ? heavily dogad a deplatian 
aghon Ts vo norod. So under soverne Gas condiGon, IK elaikic tsoll 

acros daplitton lanpr is vony tolEn e, I ordar o ta v|m or tÑv 

damse tidd ombgh t pull ta as out valenea boeds 
ka st-lde tomi, So tis f rar dua to a collistan carrer S 

olms. Sasha Oresies Carriers ?s called aener tt uidht 
dbsarenkon e owalomeho ebfecr.thak miuorG cariers CanstLa 
verr logR cur ren amd meahoi avn Rs colled 2ner oruak doun 

Me poinS:O The diedas having eNeSR breakdoum Vokaee as Vos SV &hpus 
ener brankdoum maahowis).s oceurs rheawily depac diode Tha breakdom volkege decree-es as tka lp tncrase br 2enur bresk doon. 



Subject ED 
ape 

VARACTOR DIOpE -Ahe "ransilon capaai lance Varies uik Ceoplied 

Voltage, ? can be used as O vollag vauriabla copa tonta tn many appicalens, 

tvemss t'a capaei anee piopor ymore pvodominarty af compot 
To k nomal n Praalice , Speaiol ipe diodos cre monuhautured wlicd shoioe lka 

arecd to the normal 

diodes, ED Sath di odai are called varactor diodea, vadi car, vo 

VorTable capac mea (vvc) diolas or wing duola. 

Sqmbol 
Equdvalm irci 

LS 
wLWW - 

RS 
42) Slma) (1-5 mu) 

abo tjun shos tha symbol ernd i4s aquàv-lant cirai n l 

Tuerse biaszo Comdiias. 

Ra is lka vevore 
ransance widh fs ver torge sca R ir la 

aome 
risame diode oudh îs vonr smalI, The serres fnduulance Lc 

Endicali ttar there a ligl, prquenur imit associalzd wik la use o 

Voraoy dioda, 
k 

Eprayticn hor opac lomea 
V+Va) 

Ohine k -Constam dapends on 
semiconduuay maton and 

Contrudi e ehwisue Cmot botamann's cemstant ) 

Vs - jndion polasti Cbaier oot-) 

VR-mtnetade vaverge apEa vo 

-or alloy jmdUen 

-for semi Cendu 
jmilion (dibtused unlons ) 

pgicaiens 
-he varioul appications o 

Narolor 
dalai ose, tn 

o Twned irits (as eleiriaLaner) 

utomatic frequener cornla devicas 

Adjustable bomdgaus bilkecs 

Tele siay, Radio regaAVOrS, 

Fm modulalors, tarametrie ampfeas et. 



TUNNEL DIODE-The unnal diode wa tjrsk tonduced r 
leo Esakt to 958, Ts ebaradoiattcs ara dkeon trom ony d3dla, , 
has neglve reñstonce vegion. T,-Hhis vnion, an 1ncrao-e Tn mípad 

Voltage eslts Tn a vedudion In the diode curren 
The bunnel diode i fabiontad byt dopioq lka umf cardusloY 

milesas ha will borm the -n Jundien ot a level ona hundrd t 

eta Tkeusand imeah ordinan semi carduutloy dioda, For nor 

ode Tmpuvily amconraion Ts 1uton To 1, whle tn the aonel doda 

impurity Conceshioan f 1 ato fo l,Tfs ulll vesult n a qrT 

veaduced doletico mgian .g, iki order iem, or tpieal akout to 

Tdshis gion þora mowmal diola, Th is h-Hin degloli oo rgion 
ha mang caiors an tunnel thrpus, rtherthon attemph surmoun 

a los borusard bias pateake 

LWe knoi hat, à particle' must hane an enert at leas equel 

igk a potenltal anerg bargfor, 1} f to move buom cne side 

*bartfer to stkor, 4ousever, fer borriers as thin oi hose in diodlar 

mduted bEsaki, the sedmdieger wawe quon thdicatas tathre fz 

Lnge pmbabitk ha an T CHere e hal onegg les then la borierhaig 
t71 prebiala tough ki borfer, This Quontum-Mechauiea behaviour fs 

Trd a nelg, and hente thase Ligu tnpurdawi, Pnjun 

devices are called unnel diodes 

Smbot2 eguavelont crcus 

w 
52.n) (-4 

R ngaliia vesistana 
-Tke sañl raisloma dug to Dhwic onlatis. 
Ls K soris Tnducante it dapomds on Ri laast lavg5 ond ke geomeknr - 

-4 ke dioda paukae. 
7Acwonhoges nel dioda:- 

O Low coat, 

Lous moise, 
Lo po Loor Consumiion, G 4igh speed 

ha y disadwomaop is dioda is 
, being kipo or mine Javi ce , thoreîr no fsedaba 

belusean toguk omd du pu 

Enwiron menia fmmumie raals peinr fa not aunp -v a similina tyunli ay 



ENERGY BAND STRUCTORE oP TUNNEL DIODE '- Sp auclorg 

kle haua seen ta lo tha eergx ban P-sid n-ide 

Sucure hor ka Lghy dapad dioda, k 

evmlwel E Les inside tha torbiddlen 
c-8i C8 

a know tha 

E-TlaD)For n-yge Emey stales r a Ugty de pecd sumicanduelbv 
NoRN So Iki log larm fs a ositive, 

hente fp Ee, and termt lawel tia 

insde Kaþor biddon band. ar. higly dagod 
omf comuelors Np>Ne omd leg am is 

lad 
sala 

Figure 1 

E4 EkT loae No)J> =F+kTa.p 
*e Esard ha harm? level s our sda e horblddan bond he 

..., inlhe canduian bond er Ki simi lor reason, tor heiiy dopad 'e 

Tagio N�Ny, dod ha ferni- lwel ias în a valenee bond 

5tGmd põtauatal bonier merzy E lgeA 

kay we compoe h abao wo asy ta haaw Ly dagad -n diode 

2 sthuuare tpr haaily daqed P-n jumG (Tunnel) Jiade s 
owe ind thaE>Eg. Honta, at open e Cr cul condit on the band 

shoun Tn asvai gune , 
Hera \k barmi-lee i ke p-$%de îs ab a Some 

ntrg as IK fermi. lovel in Tke n- side Hena, at oponi circbik, there ean be no 

Glons 'dkorqeto el kor dirii an asro s the jundion, arid the Cumremt Rs zero 

Wlen rwerse biae'is applied , the höght d ka borrfer is tncreoicd 

aloove ka opon PeAF valut Eo . tHence the n- side lwelo mut Ci:e e. ) 

s dosn wards wflh raspoa to lka P-Sde lavga Ci-e eom P-de) 

Noo 'wo com nolCee thar-hare ona So me oneY Stal2a CPottion îo crossed 
. 

nes on ?-ida) 1s the valenta kond lhe P-Sdo ushidh lieat the same lavel 

as allo wedl awpa slo io ko conduuicn band ka n-si da, 4onee 1hase as 
usfl tunnel from p- side CerOS%ed poru 0o) to the, m-S da, qiveng se to a 



Tevurse cuTTint,As, ka muworse 

bfas încreases, tha erosedl po7ion 

tncrease, causing te revare curnp 

"to fncreose 

when lorudsrd lbias is oppiest 

ke barrier heiykr 
duroies.Yante 

n-sde levals mush sitt up 
uoasel 

trper t hose on ke p-Ssde. 

This fs ?Uustratad tn ke baTe 3. 

. cY Non,tkare ore 
oeupiea stles în 

ta conduelay band of ke n-5ide 

CCrosed orea) wkich are ak K 

Same enera ai alloiweo empg etale 

Tn Re valLene bondt Ka psde. 

Hence Es wl toanmel rom ke m-Fdu 

to the -Side, ziviogrete to, k praor 

Gurren 
As I ordard biaRs Tntreaied 

urtker, n-Side shihfs harlka upeooned 

as shon in I igure p 4n this 

Sttiken ke marinum no 5s can 

leave oceupíed st�s am n- Sda, 

qiving vise to ki peak curreo Tp. 

Is mo re horada bias ft egpiad 

tta sitaaton shoun, 2n bzue s erisis 

amd umelingr cu1Temr deeresuel, 
U 

naly the tunneing currenF drops 

t 2ero 
As the tarword bias fnereoie 

ur kev, barrter heizhr decreosa2 

to 2e ad, Nod majori coriers 

anar tots tke pickora omd foraard 
Cure încrense eponeni a 

innorma P-n dio da. 



Subject: EDL. Paper: Umi 

Charocuristic eta Tunnel dode 

A 
The skrpe vI choradbictes 

Curvea tunnel diede is quilG akerorr 
yem ha ga narmal di ode 

Whan a Twerse bias vo Hagefe 

ppie to a bunoel diode, it conduth.1L G 

on actoumr o tha kaavy doping. The di oda 

Ppears to be broken doum hor anyr rewOTR VDage. 
As soon au a jormard bias f apelhed, 

The unne! diodle pasa a conilorable erUn 
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7.8 The Unijunction Transistor (U.JT): 

7.8.1 Introduction 

A Unijunction fransIstor is a three terminal semiconductor switching device. This device has only 

onc of its kind characteristic that when it is triggered. their emitter current increase re-generatively 

(becauseol negative resistance characteristic) until it is constrained by emitter power supply. The low 

price per unit, combined with its distinctive characteristic, has warranted its use in a large range ot 

applications. A few include oscillatorS, pulse generators, saw-tooth generators, triggering circuits. phase 

control, timing circuits, and voltage-or current-regulated supplies. The device is in most cases. a lou- 

power-absorbing device under typical working conditions and provides wonderful support in the 

continual effort to design fairly efficient systems. 

B2 

7.8.2 Construction of a UJTT 

The basic structure of a unijunction transistor is shown in figure 7.0 

It basically consists of a lightly-doped N-type silicon slab with a 

small piece of heavily doped P-type material alloyed to its one 

Side to produce single P-N junction. The single P-N junction 

accounts for the terminology unijunction. The silicon slab, at its 

ends, has two ohmic contacts are denoted as base-1 (B1) and 

base-2 (B,), as shown and the P-type region is termed the emitter 

(E). The emitter junction is generally situated closer to base-2 

(B2) than base-1 (B). accordingly, that the device is not 

symmetrical, because symmetrical unit does not provide optimum 
clectrical characteristics for most of the applications. 

n-bar 

igwe:70

B2 

ig uwe: 7:11 

U.JT Symbol 

The symbol for unijunction transistor is shown in figure7.1,The emiiter lead is drawn at an angle to the 

vertical line representing the N-type material slab and the arrowhead points in the direction o1 

conventional current when the device is forward-biased, active or in the conducting state. 

The following points are worth noting about UJT: 

The device has only one junction; hence it is called the unijunction device. 

The device, as a result of one P-N junction, is quite similar to a diode but it differs from 

regular diode as it has three terminals. 

The structure of a UJT is quite similar to that of an N-channel JFET. Thc key difference is that 

P-type (gate) material surrounds the N-type (channel) material in case of JFET and the gate 

surface of the JFET is much larger than emitter junction ofUJT. 

In a unijunction transistor the emitter is heavily doped while the N-region is lightly doped. s 

the resistance between the base terminals is relatively high. typically 4 to 10 KO when the 

emitter s open. 

The N-type silicon bar has a high resistance ad the resistance between emitter and hasc- I 

larger than that between emutler and base-. It is because emitter is closer to base-2 than s- 

1 
UJT 1s operated with emiler junction 

forward-biased whereas the JET is nornmally operaue 

with the gate juncu0n reverse-brased. 

Poae o9 



UJT does not have ability to amplify but it has the ability to control a large ac power wit small signal. It exhibits a negative resistance characteristic and so it can be employed as oscillator. 

7.8.3 Equivalent circuit of UJT: 
Figure, shows the equivaient circuit of a UJT. The point A denotes the point where p-n junction is 

formed. The point A is such that RA, > Rs, Where R and R, denote the resistance of the silicon bar 

between Bl and A., and beiween A and B2 respectively. 
Usually 

R=60% of Rp 82 
Where Rnn= R, + R, 

is the resistance between B2 and BI i.e. the total Ra resistance of the bar from one end to the other and is known 
as the interbase resistance and is denoted by RBB. Vee lt may be seen that emitter acts as a volkage divider 

Re tap on the fixed resistance RBB. The voltage division factor 
is called intrinsic stand-off ratio and is denoted by n. lt is 

R Rp, given by n=- 
R+R 

when I:=0. 
RpB 

The typical value range of n is from 0.5 to 0.8. 
Figure: :12 

7.8.4 Operation of U.JT 

The device has normally base B2 positive w.r.t base B1 i.e. Bl is grounded and a positive voltage 

VBB is applied at B2. If voltage VBB is applied between B2 and B1 with emitter open. Voltage gradient is 

established along the n type bar since emitter is located nearer to B2 more than half of VBB appears 

between the emitter and B1. The voltage VA between emitter and Bl establishes a reverse bias on the p-n 

junction and the emitter current is cut off. A small leakage current, flows from B2 to emitter due to 

minority carriers. Teo 
If a positive voltage is applied at the emitter the p-n 

junction will remain reverse biased so long as the input 

voltage is less than Va or Vp(= n VBB),if the input voltage 
to the emitter exceeds VA the p-n junction becomes forward 

biased. Under these conditions holes are injected from the p 

type material into the n type bar these holes are repelled by 

positive B2 terminal and they are attracted towards Bl 

terminal of the bar. This accumula�ion of holes in the 

emitter to BI region results in the derees of resistance in 

this section of the bar the internal voltage drop from emitter 

lo BI is decreased hence emitter current I: increases as 

Vee 
No bias 

more holes are injected a condition of saturation will 

eventually be reached at this point a emitter current limited 

by emitler power supply only. The device is in on state. 

If a negative pulse is applicd to the emitler. 1he p-n 

junction Is reverse biased and the cmitter current is cul olt. 

The deVICe is said to be oll state. 

igure 7 13A) 
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7.8.5 Ch:aracteristics of U.JT 
ac powe 
employe 

he curve between cmitter voltage V: and emitter current lr of a UJT at a given voltage Vs is 
1OWn ts cmitlor characteristics of UJT. Referring to figures 7.13(A) and 7.13(B) when Vmt is applied betwcen the two bases with emitter terminal open, a voltage gradient is developed along the n-type ba. 
This voltage reverse biases the p-n junction and UJT is cut off. But a small leakage current llows rom ase 32 to emitter due to minority carriers. Now let the emitter voltage Vi be slowly Increased. when Vi becomes cqual to VA= V 13, Iro will be reduced to zero. When emitter voltage is increased. the diode 

e p-nj 
the s 

hecomcs torward biased as soon as it excecds the total reverse bias voltage VRB V1. 1 his enmitlr iltge ncreases up to a certain point Vp is reached. This value of emitter voltage VEVI IS callel ihe eak poInt voltage when Vp=V: the emitter current I: (=lP) starts to flow through Ra to base cOrresponding to the peak point voltage. This is the minimum current (l:) that is required to trigger the 0J IS Called peak point current IP. The region below peak point current is known as cut off regio. 1hs is the high impedance off state. 

B 

Behind the peak point value of emitter voltage Ve an attempt to increase Vi is followed by a Sudden increase in the emitter current IE with decrease in VE Consequently the bar resistançe decreases. I his portion of the characteristic curve is known as negative resistance region. This negative portion of 
the curve lasts untill the valley point is reached with valley point voltage Vr and corresponding valley 
Current . Aiter the valley point the UJT is driven to saturation. The region between the peak point and 
the valley pont is known as negative resistance region. After the valley point. now. the device is in the
ON state. The region above the valley point is called the saturation region. This region is similar to ihat 
ol a semiconductor diode characteristic curve. Figure 7.14 shows the typical emitter characteristies of a 

UJT. 
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Rclerr 

gure .15 shows the family of typical emitter characteristic curves of a UJT for various values of Viu, be observed that the peak point voltage Vr increases steadily with in increasing Vs and so does i tc pomt voltage Vv at which the curve has its lowest value. This swilching clficicney of s th dillerence Vr-Vv and it increases with increase in Vu. 

7.8.6 Advantages of UJT 

It is a low cost device 
lt has excellent characteristics 
It is a low power absorbing device under normal operating conditions 

7.8.7 UJT as a Relaxation Oscillator. 
igure 7.16 shows the basic circuit of relaxation oscillator It consists of a UJT and biasing esistorS Rland R2 in series with bases Bl and B2 the resistance R and capacitance C of the cirCuit will 

decide Oscillating frequency of the circuit. The capacitor C is charged through R when the capacitor 
voltageVe reaches the value of VP, the UJT fires and rapidly discharges capacitor C through base 13! 
that l than cuts off and C starts to charge again. This cycle is repeated continuously generating a sev 

1ooth wave form across C 
By changing the value of capacitance C or 

resistance R we can change the frequency of the output wave 
lorm. Figure 7.17 shows typical saw tooth wave form of the 
relaxation oscillator. 

If the charging period of the capacitor is T1 and 
discharging period is 12 than the time period of the output 
wave ferm is T=Tl+T2. The value of C and R so selected 
hat the charging period is much greater than the discharging. 
herefore the time period of the output is approximately 

egual to the Ti. ie. T-TI. 

Frgure. 

T 

gure 7.17 
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~~ 7-1·½· 
7.2 Common Source FET amplifiers: FET 1·fier are very similar to tha: of 

The bas1c cirl.:'uit and characteristics of a common sourc~ a~m~~vide both voltage and current 
ihe c-0.m.mon emii~er BJT ampl ifi er. The common source amplifier c P 
gain. 

.Sin('e the input resistance looking in to the 
gate i5 extremel) 1-Jrge. the current gain available 
from the FET amr!ifier can be quite large. But the 
\Oltage gain is generall) inferior to that available 
from a BJ r. Tirus FET ampli fiers are most useful 
\\ ith hi~h outpm impedance signal sources where 
a large current gain is pri mal") requirement. 

r igure7.4 shows the common source n 
chann.el JFET amplifier. The .IFET gate voltage 
\<,is biased through the potential divider network 
setup b} resistors RI and R2 and is biased to 
aper.ate in its saturation region which is equivalent 
to the active region of the BJT. 

·1 he gate biased voltage Vr; i, given by 
R1 

I~. - I/ 
I I)/) 
(I I f< 

(Since 1·" 

Figure 7.4 

R2 
/~., o f BJ I') 

/(I I R) 

J lw input sigrwl (Vin) is ;ipplicd lx ·l wecn . ,. , , . . . 
dcvdnpt·d :wms~ rlw lo·l'I "'11,.11 11 11 .. 1.. 

thc gdtc .ind SOllrl'L' . I hl' out put \ "l)lla ec ( \ 11 u1 ·-. 
, ,., V\ ... ll: . ·. 1<. "() )'''. . . ~ 

drop acros 1~. provides lht: 11 ,... . . . ~. · ' 'l)IL,gL' drop l.tR, 1s dL'\ cl()J'IL'd aero-.;:-. R,. ·1 his \ 1>IL:_,· 
ltl!-\dl \ l l!VC l"'l" 1)1" . . . 

• ·' " ~ Ill l'()lld1t1011 :1cross til l' g :tlL' !L'~,i.,1()1. !11 c, 1"Lkr ltJ ~- ·11 



the Gate-Snun.:c 1• uncti'),1 · e '-,~ Ve,. . ' rc, crsc hit1scd , the source volt;1gc V, needs to be a highcr than the nme volt ·i,iL· 

\\'hen ,1 n cw1( ·•" · . · · . . . . . 

\ 11 1 
_i::-• l\c c-U 11lf s:~•11,il 1s appl1cd to the 111pul, the gatc bias volt~ec 1.., increased due 10 ti · 

or <H.!.C I w dc11l · t1on . , . . I - . 11s . - L 1q~H,11 :, ,m: "l l c ncd, so tlwt thL' c h;11111cl width decreased. '11ml i:, channel resi-·t·i • 
111creas1..·s lncr··1··. II I I . . .,,n•_,: 
I 

· · · c, sc 111 1c c: lilllnc n.: s1s tancc c.iuscs tllc (h.:crca~:c in the dra111 curn.:nl. l'hi s current no 
t 1ruunh thc..: r ·~· t· . R I \\ llH! • e:- :. " · IS , lllcc..: l l, 1..:nc--· voltugc drop ucrof;:, ({ 1> is clccn:~1sed. C'on,c..:<1twntl,y. ~ nos:itivc u,,in-
'11.!c-'"'' 1-,_,._.,.""' • """iluht...• <1l the nu( ('lit. u 
. Since a small \'Oltagc varirition at the gate produces a large voltage variation across lead kt> 

l.l' . an amplificat ion of :-ignal taJ...cs place. 
It is seen that the output of the comm0n-sourcc FET amplifier. like common-emitter BJI amplilin. 

1~ 180 dq,!.r1..·cs out of phase with the 111put signal. 
\\ L' can dra\\ the -:qui \ aknt circuit by Thcveni;:ing the above circuit as shown in figures 7.5(al & 

..,_S(b) . 

+Voo 

D 

i 1 
V 

f-igure: 7.5(a) Figure: 7.5(b ). 

Analys is of the common source amplifier as follov,1s: 

I. Input Impedance: From the circuitZ.,, = R,, liR,,, . in an ideal JFE7'. Re,~ is infinite (oo) b~causc: 

f<; = O. In an actual device. however, Res is not ,tctually infinite but extremely high as compared to Rli fi ~
I<,!- O. since there is some minor;ty carriers present, due to these carriers the gale current dose not zer\,]. 

' %,,. :- !?, , 

2. Output Impedance: 

J. Voltage gain: ·1 hL' output \'oltag<: 
/ , 1(1 , IIHJ)) 

.t' '" l . 
.!~. I , (,)IN .' ) 

I -

l 
1 
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.'! ,, 1:., • (1;, II N, ) ,, 
I I 

Si11 Cl' ,., • • /,',, ,', . , , g,,, N,, 

Sin, t· 1,, ,. 
l!,, , , 

\ , "" ' I h,· p,,t,•nt i,11 di\ i,kr h,a,i nr ci rl'u II in 1pwvc, thl' ,tahi lity of the c,1111111011 s«111 cc ampl i li,r 
" htn ku," !Cd Ii '' "' a , in gk I l(' ' "Pl' I) V 1111. llo th . rc,i sto, R, 1111d en pnci trn· Cs, serves. b; ,s i ca I l) t .-c ~am1.· lun .. -1,\,n ;is th,' R, und t'1 in lilt' C-F amplifier. 

7.J ,IFET Comnwn Dr;tin Amplifil'r: 

It is simil.1r to the- cnnunnn cnlleetor cnnlig11r11ion of the IJ.1 I amrlilicr, it is al so called ,,,ur :, 
1;, II,," er. \ c ,>mm,,n drain .I FE r a mpl i Ii er is shown in Ii g u re 7. 6( a). I hi, con Ii gn mt i 011 i, c h:i m,·,cr i 1<d h 8 

w,ltag,· gni 11 ,, f the less than unity and lcatures a large current gain a, a result nf haviug v,·r) large inpJt imr1.•d,:, ~c ,111d small nutput impedance. 
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1111 NMEIIT 8 E N 

SI. No Aaaipmellt • D co. 
l Explain with neat sketch the conatruc:tion and working 3 

ofFET. 

2 Explain the drain and tranafer characteriatica of N- 3 

channelJFE:r. 

3 a. Define all JFE:l' parameten. 3 

b. Explain biuing methoda of JFET. 

4 a. Explain the characteriatica of 7.ener diode. 3 
b. Explain different typea of breakdown mechaniama. 

5 With neat sketches explain the working of Tunnel 3 

diode along with ita characteriatica. 

6. Explain the construction and working principle of 3 

Silicon Controlled Rectifier (SCR). 

7 Explain how to determine h-parameten from 4 

tranaiator characteriatica (CE). 

8 a. Explain tranaiator amplifying action. 4 
b. Design CE amplifier and explain ita working. 

9 Explain small signal analysis ,,..wiator (h- 4 

parameter model). 

10 a. Give the typical values of h-parameten for CB, CC 4 
and CE configurations. Also give convenion formulae 
between them. 
b. Explain Simplified Hybrid model and derive the 
parameten for CB configuration. 
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Date Period No of students attended Theory/test 

ELECTRONIC DEVICES AND CIRCUITS II YEAR I SEM ECE 



I 

SI.No MID -I Quest ion paper BTLs cos Marks 

la With the neat sketch explain VI characteristics of pn Junction 2 1 2 

diode. 

lb With a neat sketch explain working of npn transistor 2 2 2 

le Classify FETs 
4 3 1 

2a Define clipper and describe positive clipper 2 1 2 

2b Derive the relation between a, ~ and v 2 2 2 

2c Differentiate between BJT and FET 2 3 1 

A HWR has a load of 3.SkO. If the diode resistance and secondary 2 

coil resistance together have a resistance of 8000 and the input 

voltage has a signal voltage of peak value240V. Calculate 

i. peak average and rms va lue of 

3a current 
3 

ii.~ c power output ---
iii. ac power input 

iv. efficiency of the rectifier. 

2 

3b Draw the common base circuit and sketch the input 2 2 

characteristics and explain about early effect 

3c Explain the meaning of field effect in FET 2 3 1 

4a Define filter. Explain FWR with capacitor filter 2 2 

4b Explain how transistor works as a switch 2 2 2 

4c Define JFET parameters 3 1 

ELECTRONIC DEVICES AND CIRCUITS II YEAR I SEM ECE 
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3c. Explain the meaning of field effect in FET 
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4a . Define filter. Explain FWR with capacitor filter. 
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4b . Explain how transistor works as a switch 
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4c. Define JFET parameters 



\ 
[ Co11ege Cod,: VE ~~~ 

BOOKLET NUMBER : 

2 2S23 

SREVAS 
INSTITUTE OF ENGINEERING AND TECHN OLOGY 

Nagole, Hyderabad - 500 0 68. 

l\1ID TERM EXAMINATION ANSWE RBOOKLET 
Course v---

: B Tech M.Tech 

i c... E Section--~-'----Branch 

Year £_ , Semester: ~ Mid Tenn Examinat 10n: 2. , Month & Year : t ;;;il ~ I 

H~ll Ticket No 
G.; : I ~ I O I ,, I ¥ I ~ I ~ I O I ~ I I ~ I 

Name of the Student 

Name of the Subject 

Date of the Exam 

MARKS A WARDED FOR QUESTIONS 
Q. No. • Marks Awarded Sub Total 

a 

I. b I 

C 

a 

i'J 2. b 

C 

. / 
a 2-

3. / b 2- 5 
/ C ( 

.,.,.,,., a 2-
4. ,,/ b 2- 5 

/ C I 
Total 10 

• Student must indicate t/ mark against the attempted question 

INSTRUCTIONS TO THE CANDIDATES : 
I. Students must be present in the examination hall 15 minutes before t 

--'-"':va Signature of the t ·r 'I:" wAe I 

' 
µ~1,_~"l-l 

Signature of the lnvigzlator with date 

Marks Maximum Awarded 

Subjective 10 \0 

Objective 10 B 

Assignment 05 5 

Total 25 2.3 

~-~ '\G.\11(,1 
Signature of the El'aluator with date 

he commencement of the examination. 
2. Wnte H.T. No. Name etc .• correct & legible and must be signed on th e main ansv,.er book and attendance !,ht:et. 
3. Student must adhere to all instructions gi, en by an lmigilator prior to. during and immediately after an examination 
4_ Students are required to ensure submission of ans'wer scripts at the end of the examination. failure to submtss1on of 

answer script would be treated as absent. 



START WRITING FROM He~~ 

ore.. 

<:ap G C !-l c:i'I') b' 

i) 1xcil/"'),tt to""> c.apClc.1'-\c,(')ce., 

;)) ();,f.f ,.,st,\lr-. Cl:lpcic i Lo0<'e. 

T'<GY"\-ti tilh"') cafac, \c.net ;, cle i iAeJ) tt s , ~ '!l"o'° of. 

C""oc--.cr, ·,.,., IN--f'l'\'.lbl.e_ icr- ~ Jr-, de / le -h.:if') n:-s,CJv':l -ro ~ 
C.ho-n. 9c. t'(', 'lrCve:< .ce. vc \k qe. 

~T dQ 
dv 

1o o/4 v-.,a~o-l~c.al P4uaho..---. ~ C..Or-.J.,'dn a 

~..\cp, 9xo..d.(J jur\C¼<"1 'i1,-..., whtcl"'- ~ V\~t<c;J-io"' o 1--
, 

ac.cep ~"i c:d·o~t anJl d00ei"( a-brr-- l oirc diUe-tr,rJ--

p 

0 () o ·~ 'I ♦ I 
~ ' •a C t 

! 

-0- .. c,- , . • 0 •• . 
0 O .J • 0 ' . I) 

- ~,). 
--== 

--
E 

/ 

2 



d Ve 

VgJ~e 
>JA4, 

d~.f ~ l,.c), -<· t-o vi 

c\w"-' ~ 0, .... ,&~f-. 
d!v ~-

d v 1'l,i 1 

/>IA..~ dw = , ;p E 

dv 'f,JA l/ 

ch.J ~ --
dv· ~_I Ii 7, l,•J 

& c=c 1'-\~ ( Vo\u'l'<'e\'it'.q_ 

&::- N.>-~WA. 

& -= t---1"''1W~ 

d,(+ w"'•-k)" 

3 

-? GJ 



t'>; f-f u-Cl~•t, 
fY'vvv-,.--.r---r-r-

----l-eiQ. 7 ./\f- L 

-sv v--1 I 

'Di Crcu ~ ~ ec ~;00 c ~ po~,~, bc1.~ Q '! 

~ c p,e ~l ~~~ ~J 2 ~ C:<· 

CC',paci-\-cr-ce '~ g+ OCC.U'lC 
~ 

~c. a h o.<')"yc- 11/') Of\'lcv0 .\- ot_ 'f\""j c..c t- IC10 ~ 11::> a~ p I,' ~J 
Vol+eq-c h ca lkJ d,'Uut..i\i_{") _ Co(-ladA--c.nt-

¾-\e. w, \I be 

4 J 



I 

1' 2_D I 

'2, ,- ! 

(!,j ✓-€ , f"'""2 ~ (). e \CO.ti A orid 2c ,. I;) K') A 

, ........ ,. v. \ tx C. I). C. ~ 4C 

~c., ~- 2-E-- - -
Q~ 9i!, ~ 2~ 

,'> )5 C: ~ .c 2$x10~// ~'.l b 
~ " I G X' 10 C'- b'O 

j'rz ~,c1a"-K s-o / ~D 

·,i) ~ C 
,-rrs r;:- i C 

,<O = ,?() c-- O ·°I~~!, - ---I<;_~ '--t ~ I 1"" dO .;;> I 
~ 

i;.) ~' j')'" 
c) ~ =' f.{d .r :;>fl[' ~ \ ~ «' ~~ 

~ 

x~ D 
'i 2~ '-' (- !:.: ) 1l I: ~ 

-=-
.7g 

2-c-.,, ~\)C \OOY\OGA 

p ~ c; Q. 00 2i;> \ A 

? (- ~ d· \ w-,A / 
iv) ../, ; \,-4",-, 1it br;;g ~ ~oo_u +~~.,(.1") A 1 

1,0 r'"j < .;. t ~ .-<) f\ -'+0 (M'L) 

l7 c. 
~ r; (;, ,a G 

.&- ~><10 
.-- L 

• 1. 
..ti 'l fl 1( \ l) 



C.) 

\ 

f £ T -
"""---
be e(h 1 <c 

e:- le c~c 

'.i:'i) 

t: 

3 
~. C. x 10 -

,~t;" 

Ft 'f ll CCI\ 1.("d '""; 1J ~.f~ci 

~""- cu--tru l C.u'<te.n\.- der~dt 

.l'~e)<ii ;r-, :'l'c•~7/ 
d <.1 te0 d I o,'l \J ~ ! . 

-\-cc;('\.c_, ,,ti)'( 

00 '1e4"€2S'Q h'I"')~ 

C0-<ve o t t>;~d e. ' c_o\lc d 1 & po;\(') l 0~ J;o~ 
C It 

'& \ ro,~ ~ \ !... - 1~ , po1.r,} cd wh,'c.h ~ lk e_ , ce.r,c.__ J 
w\'.l, r ;..,q o, c\,c d e ,s.. VY"')Q'J..,,'l"("',1.,N""') 

C<>r-- t.'dv, C. c 1 u\ ,ta \e~..\-- f);i;)~ LJfie,u', \--

lei CA.1-'{'\C.r)a 4'101rlY')' rl~mub' I,., 

d,b~ :~ :tc, 

to (l, leave Loo f> 

6 

0 f-



L 

t U, lstl.~ '('<--, a 'F. :-v---, ~ v """ o , 1.,,, ('._ '1{:_ ..\ ~ 

r'-o -K'-, c:110,'011 9 ., 0 I wa sc.,I V 

e, C te ~ 7 ~- g ~ '-le/= C) 

Po c- V..t.. IR 
-.J.p~ o , g_ (') !:" ✓ -r. I g_ 

a>' ? f.> '70 

.__;:, IZ 2{)~ ,R "-Ip 

Vi ,;, ~~--\-V() 

v7 

./',ppl0 'P-"~· L +o \oo~ 

\Jee ,=. ~ .-\'-- 9c '?c k\../g,E 

,/ ( C = g C f_) C ,f \.{ fl ('. 

7 



J,.--,'"'r -
I,.. (30\ vie~ 

--=--t1 r,(I. 

~-\ r.h't \~ \--. J <f c.<:r\0, :1 \o-<-=re · ~ ~ i.ed b,'.::; 1 1"'0-C.>~~ 

~O'<"lf'()l be- c-0-r,'>.lc::Re-r~ -fla'< ~-l--el~\;'3,Ci4-iu0 

' 

L . ~ '{'"t 
~ I ! } re I 

i--.;.. V "' I ~ 
r ' ,, 

I IV\ \tr~ 
~ 

--;----. 

.,,.., ff,1•1 ~ · v, t.. ~ \oop, 

V +tr, C ~..-\tr-, 2. (s + "(1~ + 2. ERE. 

V--1~ ~ &fAQ{s-\ '-'1'?.E -+ (22.--1 2c Ji?G 

8 



8 c z- '141.r.-,1/i'"" ~ G ~ l~) 
( f~\'vl ~r£) &➔h~~f.-) 

C. " 

1--\ ?-
Jr~ ( o - ~ C 1 / 

f<!½.ffi'& -

J -c I --t GI ( 9 .,-11-> --H'l'-) 

~~-~ 

.9.. z 

~k h; ,;~J 

"""~/fa, 
9 

I( (h 



fl. 'J T F~T 

V o1 t- C 9,-(', 

doe1 l\J ~ ex,~\--

~pe1 
v-, • C ~f)0-€1, "' d,'>c;~ 

fl) 

10 



[ College Code VE ~~ 
SREYAS 

BOOKLET NUMBER · 

INSTITUTE OF ENGINEERING ANO TECHNOLOGY 

Nagole, Hyderabad - 500 068. 

6122 

Course 

Branch 

MID TERM EXAMINATION ANSWER BOOKLET 
: B.Tech / M.Tech 

_ _,EC.=£ ___ , Section ti 

TI,, , Semester: T Mid Term Examination: -1. Month & Year: l'5\U.\i\ 
Hall Ticket No :\ 2- IO I 'J I c\ \ 1~ \o \4 I 3 \2-I 1~ \15\11-\)_\ 
Name of the Student : -..1...P-=o.::...:.\=.i..e.\ .....:.h--+O:---'N...:..\'--!)=O"'"'~=~"'-----
Name of the Subject 

Date of the Exam 

E:.\ec.}o\""i'C.. oe.'J\~ Of\~CI 'fn)C 

15 \ \2-\ '2.\ 
MARKS A WARDED FOR QUESTIONS 

Q.No. • Marks Awarded Sub Total 

a 
tO 

I 

I. b 
0 

C 

J a 

2. b 

C 

a 

3. b 

C 

a 

4. b 

C 

Total 0 
• Student must indicate ti mark against the attempted question 

INSTRUCTIONS TO THE CANDIDATES: 

Signature of the Student with date 

Marks Maximum Awarded 

Subjective 10 C) 

Objective 10 2'/i-

Assignment 05 3 

Total 25 s'(v 

" lY'Y\~\,i\2l 
Signature he Evaluator with date 

l. Students must be present in the examination hall 15 minutes before the commencement of the examination. 
2. Write HT No. Name etc .• correct & legible and must be signed on the main ans,,er book and attendance sheet. 
3 Student must adhere to all instructions given by an Im igilator prior to. during and immediately uticr an examination. . . 4 Students are required to ensure submission of answer scripts at the end of the examination. failure to submi-.sion of ans\i. er script would be treated as absent. 



START WRITING FROM HERE 

~ 

~~ fo1eo 1':l 01, {111fll wl\1c.\"\ p~'l\~:hnQ UX\1-0i 1--\uJ 1~ 

"'o ~ , \ \ k-o \.,0 p~ifl,8J- \-V'€, CQpoc\ \ob f1\ '€o 
o.~o WT\\C\r\ -\-(jJ.CQ \ \:- t\lej c:J- \le)t,\c_ SC\l t \~ 

0 (\0 ~ f,\~ii ~ 
I \~-==- \0O}J.~ 1c~lm F\ 

\ ~ o\-- the "Tto,t-6'6 'ro~ 

2 



• 

BOOKLET NUMBER 

[ Collogo Code VE 6134 

Course 

Branch 

Year 

ttall Ticket No 

SREYAS 
INSTITUTE OF ENGINEERING AND TECHNOLOGY 

Nagole, Hyderabad - 500 068. 

MID TERM EXAMINATION ANSWER BOOKLET 
✓ 

: B.Tech / M.Tech 

_......,['"""'(;;.,,._,;,,( __ , Section _13 __ 
11 i)d ~ I 

r. } 

____,L ___ , Semester: 1 , Mid Term Examination : ____ .___,, Month & Year: 1 l."' 'J-

: I i IO IV I f- 1 I IA IO I~ I+ I I I ~J 
~N~, 

Name of the Student : _&J=Da::.10:::..::1J~P::.;..A""'ll"'-'l,__"""'6,(..,._.4'""'N--"--'-'D"""l..__t-J_I __ _ 

Signature of the Student with date 

Name of the Subject E. D c 

Date of the Exam 
Signature of the Invigilator with date 

MARKS A WARDED FOR QUESTIONS 

Q. No. • Marks Awarded Sub Total Marks Maximum Awarded 

a 

I. b 

Subjective 10 9 

C Objective 10 ':tt 
a 2-

2. b 2- ~ 'I z-- Assignment 05 5 
C '/1---
a )_ 

3. b 2.... 1/v 
Total 25 2t 'L 

C 'l)-. 
a 

4. b 

C 

.> 

(9~0\12(i1 
Total 9 Signature of the Emluator with date 

• Student mu~t indicate v' mark against the attempted question 

INSTRUCTIONS TO THE CANDIDATES : 

I. Student~ mu~t be present m the exammation hall 15 mmutes before the commencement of the examini.ltton 

2. Wnte HT No. Name etc .. correct & legible and must be signed on the main ansv.er book and .1111:ndanc1.· shed. 

3. Student must adhere to all instructions given by an Im igilator prior to. dunng and immedi,ndy ,Iller un e,.1mmu1ion. 

4. Students are required to ensure submission of ansv..er scripts at the end of the e,amination, failure to ,uhnus,ion of 

anS\\er script would be treated as absent. 



START WRITING FROM HERE 

2.. o.> C f.o. m plCA.J 

( lamf)O'- a1eu1 t1 
lo ~ C) 1,pJ. 

k)e_ ~.Jt 1 -fJflb o-i 

po 57 ti Vl c lo. (Y\~ 

0 1\1 e~:§ V( c (amr?<M 
. .Jc. 

(< Vo 
L-

1/ 
kl ~A') fkt i ~J ; s a,/,lo~ r rJv -fN. G-6 eu;f 

ru &,,pael to'< cJ fu <,Jj &ti~ a,l ~ fo f Cs-w, • +¼ 

,10 i-kw~ ol &p-c--u~ I> ~ -1-o 'in~ Vo(~ 

0 T\lr fJ ✓ vJ 
~ -tV{ ?wJ,f urr)f.. -+le. cJ;o<k_ Is, in -~·fo.Ja-ld 

b~«/2 o.r1J. aJ d;ock r~ Slurif- o~-1,cJ.. 

;Jo otd-rJ- /'J Y(l.A(vd 

r-o, -vr l'\tl.{' 0-td-e. -ll..e cl,lJcie i.s •')"b-lv"CAJ< l:Jk<; 

~ ~ o..vJ .flt d,o d.e N Ope,,,,., ct~t-
·14_ CJ,vQ;n fnplA,( 1/o lhv)e wrtl be tUAN'tll 

~ t:- 'it- +-~ :: 'Q ~ -tk O cJ rJ . 
~ ~l) 

V 1" -\- Ve. -+ V(7 := 0 

V;(\ 1 v; I'\ :::: - \Jo 
2 



✓ f 

I 
I 

fo~i¥t cl.A~pe.u· 

O~ptJ 

LJ~1 po \i h .;e_ W/ C,y uf-<.., ll. c/J o d-e r j ,° "\ ~ ('I{~~ 

bi"'1 C\~ d,ud-& r\ 6Jxn e,i-c(./1.,(, .. :r 

w{~ -v z ~ (( c.,1 d( , -fi--<- d ,a de. is ; I) b{ we-.-{ J t;,: w 

41 J~o J.e -M ~i..e--if cJ-t td 

~'f I('. VL 

'1 o :. "c -+ \J,,., 
✓ o -;... \J, rt':li f"'I 

r" o -, i<;J 

3 



b) o( 
I ~I 

{ 

o(, p 

(X - 'L t! -
T~ 

rJ_ = -4 're-
A'JE: 

'1- ,--f:: -;.- .Le_ -+ 1.e, 
fl 1.k- :;. fj '1-c -I- Ll1-B 

6~ ,;;-

"' 
-t ~lB 

.61:c. 
J+~ 'fZ 

~ - r-, 

rol ~ f+rj 
d._ ✓ 

I 

d.. - Tc_ 
1-c-

,,-:- .-.-- rr 
1-t- -;-- ..Lc_+...L(!, 

~Te:- -- .L'.11c_ I L:11 g 

V 

:; 0 le ➔ 6 _'[ f> -- -..:,lt- t.1t" 

t/.._ -t j_ 
y 

J .~ 
j_.,v," ,___. 

I 

7 
p ::. Tc. 

T (3 

~ - (J1c__ 
/ -t..1.~ 

, h, !::> 'le. 
I j .J.- _I -;;:- -(X. - p, 

y :::.- Jb-
:11> 

Y - LIT<:-- --.ATo 



): 

~ I '( 

f>: 1c 
:I-~ 

tit~ - ~ :~ 
Ll J-13 

-- r--- ..--
_L ~ -;:; J- (_ -t __LI) 

LfJc 
Ll~ 

~'It- :: .L1 Jc-l-- ~ 1~ 
y ::- f:,+/ 

Y, f o'--
,,.-;- ~ ,,.-
~t- -7 J.- (_ -r _J..~ -

'6 J-0- - <l .:r (_ -+- ~ :r ~ -
./)::re- 1rJ --t Ltft2 --- <:;...- ~ .Dk 

_b':r-c__ 
j),J-c_. 

_j_ - ( + _j_. - f3 o( 

! - 0+1 -- _,,. 

\3 oC 

_J_ 
cl -/ (!,-t I 

5 

:..;b'Ic 

B,.,J 8 



c) n ck 11nJ J r~1 

D 

6 



(~(~.1 Q c./i' 0 Je A w,111-(.tU J,y, 'Pt_v eJ.K b,aj 
~ L.J; d-f h t)t -,t.J d-ep<d,i6ri ,etrtM r~j o.J /Jo 

C.l~~ .;_., {l,,. f ~ et ~ . Jo -t~ ~ c& f ~~ 

M .A ~ 
ck <>f4 ~ w Jve1-1 vo 1hr, ~ 

.ti)_ p<ul ~&\ 

~a11.~fitm ~ 1-r.n ; J cJM r t1eu>n c-.y Depl~ 

&pctei10Y 
p 

C) 0 0 0 I • a • 

. 0 .. 0 • 

O O c), • 0 

0vvO• ' •· 

fr ::- e Na. A LJ -(!) 

f O 155-0f\J ~ o.r, 

iv - e - - ~ -Q 
chi. E. 



V 

I -:: 

SJ 
X 'l 
2 

rf_LJ ~ 
c__ dv 
,7 

(.., .. f'id-t~ i l'1 c, {'._ll_h~ 

Ca(hC.{~°' ~ ~'2.cx..4<.I 

/ 

I 
8 



~~ 
o;ff ~~(},, &f~fu~ 

tJ~VJ d:ocif J.i Con,;edcJ ,,, ~ h1C4 -4 lfe 

/~1<-i % +lQ l.erU:,~ ~8,,i ,J cl~ ~ +tow e/ ~J 
1 J ~-Y· BJ ~ q 1/ef.j Jrro..U dep fd:i~ )~~ 
~ 0-..J °" U>--fq_,C,,( ~-Oi UJ{,l(-e& C~j d; -{µ~ {Ly~ 

1 ::- ___§)_ 
'Y 

~~~1 -CD 
11ao,Jtl\.~ .\o ~ode ~ 

I ;;. J.o C evlnvr -1) 
= Jo e J/2~r - 'Io . -@ -

0~ -.~co 
.- V/,vT c-J 

~ -- __L O e / - __1 u -I 

DI 4 ~ { +o v 
~ :::.- '1 o /l,✓rr (J,_\ - D 

dV ~\f.r) 

~ --
dv rJ VT 

d(¥ ::,. T~ -c\v 7vr/ 9 

T ?> 1u 

"e9 lect 1-a 



Vr -, -tt~i rno..l Vo I '~( 

l - ) ( ¼.h\c,.J 

~ -) '1 f .ff I(,, (l,Jj -fa.dtJ{ 

I -) I, -fd--: "" ot --/ 1-... 7 
b "') I ~ - loo fa A 

1c :- l)r,A 

Ie - '1c.-t ,.JB -
j, { - 2.. )'. (()3-+ (DO i- 10 G 

:::: 2,. I 'i 10> 

1'1 ~ :::. 2· I mAJ/ 
:c (_ L->',.IO.)) 

~ ;:;. --
100 tro ~ IB 

I 11' t1:? --
~ 
so 

1 c:>('~ o er,\ 
10 / 

2..- C) 

/ 

- Q 'Cf S _, 



<j r 
/ 

c . 

IOD f- l f AA 

i 1 r ,. 

F f T 

- 2.- 6 /)'J ,4.. 

2~ 6 '1-10- J 

!2. r '/. ,o-6 

n a!.J f-.f.f-ecl T""6 o.1t,IJ s-br· 

th(_ Oldf.0 CWLN-4 iJ {o,,,.,ho{/'-.J b\/ it1 pJ 
. :,::,,,-t.c....,~ .. ~11-,,t.J.. 

Vo(~ by So F?1 known tL-1 Vti (•-/-rvj<- C:u,,J--{()//J 

de_ vice. '-

::I .( ; i ctl~ ha."'~ "4 efU, ? rr1 re-(1,(,l 
s rr"O..U u.., lM S-i JL ~ptv,-eJ. .fo (J, ] T 

11 



[ College Code : \IE ~~ 
SREVAS 

BOOKLET NUMBER : 

INSTITUTE OF ENGINEERING AND TECHNOLOGY 

Nagole, Hyderabad - 500 068. 

MID TERM EXAMINATION ANSWER BOOKLET 
/ 

4B5n1 

Course 

Branch 

Year 

: B.Tech / M.Tech 

;; t if Section 13 
.,-; l.tf J 2 l 
>-::::, Semester : ---, Mid Tem1 Examination ; _f_ ·_, Month & Year : I - ~/ 1. 

11 Ticket No : I P-11' I v I f I I I~ I ol tr I f I g I 
Name of the Student 

Name of the Subject 

Date of the Exam 

t1 . ,.:/? ./1,./7 t1 

15 -- IZ - tot( 

MARKS A WARDED FOR QUESTIONS 

Q.No. • Marks Awarded Sub Total 

a 

I. b 

C 

a 

V 2. b 

C 

a 

3. b 0 0 
C 

a 

4. b 

C 

Total 0 

• Student must indicate t/ mark agamst the attempted question 

INSTRUCTIONS TO THE CANDIDATES : 

~~ 
Signature of the Student with date 

Signature of the Invigilator with date 

Marks Maximum Awarded 

Subjective 10 0 

Objective 10 ~ r J.-

Assignment 05 0 

Total 25 4 '/ J.-

Signature of the Evaluator with date 

Studenb must be present in the examination hall 15 minutes before the commencement of the examination. 

2. Write I I.T. No. Name etc .• correct & legible and must be signed on the main answer book and attendance !>hci:t. 

3. Student must adhere to all instructions given by an Invigilator prior to, dunng and immediately after an c,aminJtion. 

4. Students are required to ensure submission of answer scripts at the end of the t>xamination. failure to submi~~•on of 

answer script "ould be treated as absent. 





® Set No. 2 
~~ 

SREYAS 
Ure\ OJl-..!'tl U.0~11 Ni 
EXAMINATION 8RANCH 

9-39. Sy No.107. Tat11annaram (V) GSI. Bandlaguda. Nagele, Hyderabad-500 068 
II B.TECH I SEMI MID TERM EXAMINATIONS - OBJECTIVE QUESTION PAPER - DECEMBER, 2021 

Subject: ELECTRONIC DEVICES AND CIRCUITS 

Duration: 20 Minutes 

Name of the Student: 

Date: 15-12-2021 (FN) 

Hall Ticket No 
Answer All Questions. All Questions Carry Equal Marks. 

I. Choose the correct alternative. 
1. The most commonly used transistor arrangement is ___ arrangement 

a. common emitter 
b. common base 
c. common collector 
d. none of the above 

2. A JFET is a ___ driven device 
a current 
b. voltage 
c. both current and voltage 
d. none of the above 

3. The collector of a transistor is ____ doped 
a. Heavily 
b. Lightly 
c. Moderately 
d. None of the above 

4. Which of the following statement is true about FET? 
a. It has high output impedance 
b. It has high input impedance 
c. It has low input impedance 
d. It does not offer any resistance 

s. The reverse current in a diode is of the order of __ _ 
a. kA 
b. mA 
c. µA 

Branch· ECE 

6. For a c~~p~r circuit if biasing value is same as input value, what happens to the output? [ 71 
a. The total signal will be clipped off 
b. The output will be same as input 
c. The desired signal is obtained 
d. All of the above 

7. If the voltage of potential barrier is Vi, a voltage Vin is applied at input, [ Ji/] 
at what moment the barrier will disappear? ~ 

a Vi <Vin 
b. Vi= Vin 
c. Vi>Vin 
d. V1 << Vin 



8. Transition capacitance and Diffusion capacitance occurs when the diode is connected in 
a. Forward bias and Reverse bias 

b. Reverse bias and Reverse bias 

c. Forward bias and Forward bias 

d. Reverse bias and Forward bias 
9. In a transistor, collector current is cont ro lled by 

a. Collector voltage 

b. Base current 

c. Collector resistance 
d. All of the above 

10. Efficiency of Half wave rectifier and Full wave rectifier 
a. 81.2% and 40.6% 
b. Both 40.6% 

c. Both 81.2% 

d. 40.6% and 81.2% 

II Fill in the blanks: 
) 

11. Reverse voltage at which the junction bre~c:fown occurs is known as 

val~. 

12 Saturation drain current loss=----+..;..:...,--______ _ 

.r,../. ,.a 13. The output frequency of Full wave rectifier is Jo~ the input frequency. 

14. The diode current 10 = __ £c,-=----'-('2_ 7t#_fv_-r
7
~"'"--•0_.__ __ _ 

7 . 
15. Transistor works as a switch in C-::Y·I-} o4f l!-Cb•·~d ~crh.,.._c ,\--i0'0 regions. 

---16. The collector junction in a transistor should be in 

17. Relation between a, ~. y = __ fl.._ c __ ~.:>"7'/ J/"-"---------
hi?£ C00&; t-1\1(") 

7 

) 

18. The value of a of transistor is ___ \_e>.._ ~_ ~l_t,.-,_.,_.--:, __ .u,..., y--

20. In ohmic region FET is used as -~'!t-1!:Slc:1:I ~1 :f;;*~ s:...... _____________ _ 





f 

8. Transition capacitance and Diffusion capacitance occurs when the diode is connected mJ ~ 1 
,,,.,a. Forward bias and Reverse bias 

b. Reverse bias and Reverse bias 

c. Forward bias and Forward bias 

d. Reverse bias and Forward bias 

9. Efficiency of Half wave rectifier and Full wave rectifier 

a. 81.2% and 40.6% 

b. Both 40.6% 

c. Both 81.2% 

/40.6% and 81.2% 

~] 

10. For a clipper circuit if biasing value is same as input value, what happens to the output?[(C.] 

a. The total signal will be clipped off V 

b. I!Je output will be same as input 

~he desired signal is obtained 

d. All of the above 

II Fill in the blanks: 

11. The function of filter is ) -----~(........---------

12. Reverse volta~hich the junction br~akdown occurs is known as 

13. The output frequency of Full wave rectifier is __ ~ ___ the input frequency. 

14. The diode current lo= D ,V..,'(.,~ 

15. The collector junction in a transistor should be in _ __,__...c..---------

16. Transistor works as a switch in -----.FL~_ and _______ regions. 
;;> 

17. Relation between a,~. y = ---------f-==3"'-/ _____ _ 

18. The value of a of transistor is __ I___._p_;-_l_c.., __ _ 

19. In ohmic region FET is used as ___ {_\_\....:\(£}1_"-----------------

20. Saturation drain current loss= --~-'--_O_f'\_5,c;_\_S--,y,___~ ____ _ 
C 
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Answer All Questions. All Questions Carry Equal Marks. 

I. Choose the correct alternative. 
1. Transition capacitance and Diffusion capacitance occurs when the 

diode is connected in 
a. Forward bias and Reverse bias 
b. Reverse bias and Reverse bias 
c. Forward bias and Forward bias 

-d . Reverse bias and Forward bias 
2. The most commonly used transistor arrangement is ___ arrangement 

a. common emitter 
b. common base 
c. common collector 
d. none of the above 

3. A JFET is a ___ driven device 
a. current 
b. voltage 
c. both current and voltage 
d. none of the above 

4. The collector of a transistor is doped 
a. Heavily 
b. Lightly 
C. Moderately 
d. None of the above 

5. In a transistor, collector current is controlled by 
a.Collector voltage 
b. Base current 
c. Collector resistance 
d. All of the above 

6. Which of the following statement is true about FET? 
a. It has high output impedance 
b. It has high input impedance 
c. It has low input impedance 
d. It does not offer any resistance 

7. The reverse current in a diode is of the order of 
a. kA 

b. mA 
C. µA 
d. A 

- - -

[ b h 
'\../' 

I ( l 
\.__.,/" 

~ 



I. for I dipper drtult If bllslni Vlhlt ls 

to the output? 

.. The tatal .... be dlppet 

b Tht output wUI be Simi IS 

c. The desired stanll ls obtllnld 
d Al of the abovt 

9. If the volt• of pottntlal bamlr Is~ 

It whit moment tht barrllr wll U1N1P111ra 

a. V1 <V111 
b. V,•Y111 
c. V1 >Vi. 
d. V1«V111 

10. EftldelKyofHalfWINNdl 
, 11.a anc1 «J.a 
b. Both 40.6'' 
c. lothlt.a 
d. .. and 11. 

D nDlat1ae_.~ 
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Set No.1 

II B.TECH I SEM I MID TERM EXAMINATIONS - OBJECTIVE QUESTION PAPER - DECEMBER, 2021 Subject: ELECTRONIC DEVICES AND CIRCUITS 
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Hall Ticket No Answer All Questions. All Questions Carry Equal Marks. 
I. Choose the correct alternative. 

1. The reverse current in a diode is of the order of ----a. kA 
b. mA 
c. µA 
d. A 

2. The most commonly used transistor arrangement is ___ arrangement a. common emitter 
b . common base 
c. common collector 
d . none of the above 

3. A JFET is a ___ driven device 
a. current 
b. voltage 
c. both current and voltage 
d . none of the above 

4 . Which of the following statement is true about FET? a. It has high output impedance 
b. It has high input impedance 
c. It has low input impedance 
d. It does not offer any resistance 
5. The collector of a transistor is ____ doped a. Heavily 

b. Lightly 
c. Moderately 
d. None of the above 

6. If the voltage of potential barrier is V1, a voltage V,n is applied at input, at what moment the barrier will disappear? a. Vt< Vin 
b. Vt= Vin 
C. Vt> V,n 
d. V1 << V,n 

7. In a transistor, collector current is controlled by a. Collector voltage 
b . Base current 
c. Collector resistance 
d. All of the above 

Branch: ECE 

Max Marks: 10 

~ J 
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8 Trans1t1on capacitance and Diffusion capacit ance occurs when the diode 1s connected in( y 
a. Forward bias and Reverse bias 
b Reverse bias and Reverse bias 
c. Forward bias and Forward bias 
d. Reverse bias and Forward bias ~ 

9. Efficiency of Half wave rect ifier and Full wave rectifier I 
a. 81.2% and 40.6% 
b. Both 40.6% 
c. Both 81.2% 
d. 40.6% and 81.2% 

10. For a clipper circuit if biasing value is same as input value, what happens to the output?[ R V 
a. The total signal will be clipped off -~ . 
b. The output will be same as input 
c. The desired signal is obtained 
d. All of the above 

n Fill in the blanks: I\_ 
11. The function of filter is ________________ _ ) 

12. Reverse voltage at which th~~tion br~akdown occurs is known as 

13. The output frequency of Full wave rectifier is ---~c....._Ji.--- the input frequency. 

14. The diode current 10 = -------------

15. The collector junction in a transistor should be in----'<-->.----------

16. Transistor works as a switch in ______ C\_.... __ and ________ regions. 

17. Relation between a, 13, y = _______ .,,,,,_ ________ _ 

18. The value of a of transistor is °'( ______ _,_ __ _ ) 

19. In ohmic region FET is used as C\ ------------------------
0( 

20. Saturation drain current loss= ---------------
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MIO-II OUESTION PAPER 1TH EY 

SI.No MID -II Question paper BTLs cos Marks 

la Analyse the transistor amplifier circuit using h-parameters 4 5 2 

lb Explain JFET parameters and small signal model of JFET 2 6 2 

le 
Explain the working of Tunnel diode with energy band 

4 4 
diagrams 

2a Explain simplified hybrid model. Analyse CE amplifier using 2 5 2 

simplified hybrid model. 

2b Explain CS FET amplifier and derive the expressions of 2 6 2 

A1, Zi, Av, Z0 

2c Explain the characteristics of UJT 2 4 1 

A CE amplifier is driven by a voltage source of internal 2 

3a 
resistance R,=800O. The load impedance is a resistance of 

3 5 
2KO. The h-parameters are h,.=1.lKO, h1.=S0, ho•=µO, 

h,.=2.S*lO~ mpute A1, Z,, Av, Zo and 20', Ap using (i) Exact 
..... 

analysis, (ii) Approximate analysis. Compute% error in A1. 

3b Compare (i)BJT, FET, {ii)JFET, MOSFET, 4 6 2 

(iii)EMOSFET, DMOSFET 

3c Explain how Zener diode works as a voltage regulator 2 4 

4a Determine CE h-parameters from transistor characteristics 4 5 2 

4b Explain CS D-MOSFET amplifier 2 6 2 

4c Explain different working modes of SCR 2 4 1 

ELECTRONIC DEVICES AND CIRCUITS II YEAR I SEM ECE 
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Answer All Questions. All Q6-e'stions Carry Equal Marks. 

I. Choose the correct alternative. 

1 An SCR turns off from conducting state to blocking state on 
a. Reducing gate current 
b. Reversing gate voltage 

/.Reducing anode current below holding current value 
d. Applying AC to the gate 

2 For FET, input current IG= 

a. High 

b. Low 

yzero 
d. Infinite 

3. Which of the following diode is used for voltage regulator? 
a. PN junction 

b. Tunnel 

c. Varactor 

~ener 
4. To produce linear amplification, FET has to be operated in 

a. Ohmic region 

Y5aturation region 

c. Cutoff region 

d. Active region 
5. CE amplifier is characterized by 

a. Low voltage gain 

b. Moderate power gain 

/signal phase reversal 
d. Very high output impedance 

6. At low frequencies, the gain of transistor 
a. Increases by 0.707 

byecreases by 0. 707 
/- increases by -3dB 

d. All of the above 

7 The h-parameter approach gives correct results for 
a. Large signals only 

ysmall signals only 

c. Both 

d. None 

C, l 

/ 

rd y 

[Cy 



A Tunnt'I diode 

a Is a reverse recovery diode 
-~as heavy doping 

c Is a power d10de 
d Has light doping 

9 A l,)n11unct1on transistor has ----
a. Anode, cathode, gate 

~wo bases, one emitter 
c. Two anodes, one gate 
d. Anode, cathode, two gates 

10 Which FIT amplifier has a phase inversion between input and output signals 
a. Common gate 
b. Common drain 

/common source 
d. All 

II Fill in the blanks: 

1. The 2 conditions assumed to draw AC equivalent circuit are JJ ~lo., U . . l,g,rla.u ca.pa Cl~hn:S Ju.~ Sc . ~ 
2. Varactor diode is used as \lruI~..R C e:n;h~U.uL C)(tCU.o±-9~ / 

l b 

/ 

[ C I 

) 

3. Working modes of SCR ·f&! wo.ul ldtx ti"4 ~~ 1'9=tllhJ...cL~·uct:h,~ rf'Od.e. 

4. E~~o~F~~~duCc~~LlCiJ~">~ / 

5. Typical value of h;e= j k,__n__ / 
6. Current gain of CE amplifier = __ fw{ _ _,__~_I___;13;;...__/ _____ ~_ 

7 7. UJT is also called as , ).,,g IO :XO tien, G..&e i. fl o,U9\. ) 

8. The condition to be satisfied to use simplified hybrid model is ,!"/1\1 C l;>U.<1 fWFJ()'Y\.C>..l 
• , ~ 'YV..q O.,"t"\"V\..Q.. HO :rL.:: 9. MOSFETs can be operated w~ ~ I, -\:i-wt, gate ~oltages. ( Positi Jl" .. egat1ve ?I 

10. Symbol of tunnel diode - ~- =p;;.-E,ffl..---- / 

-t}-
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Answer All Questions. All Questions Carry Equal Marks. 

I. Choose the correct alternative. 

1 An SCR turns off from conducting state to blocking state on I c\ 
a. Reducing gate current 
b. Reversing gate voltage 'r 
C Reducing anode current below holding current value 
d. Applying AC to the gate 

2. For FET, input current IG= [~ 
a. High 

( b. Low 

C. Zero 

d. Infinite 
3. Which of the following diode is used for voltage regulator? I q 1/ a. PN junction 

b. Tunnel 

C. Varactor 

d. Zener 

4. To produce linear amplification, FET has to be operated in Id Ir, a. Ohmic region 

b. Saturation region 

C. Cutoff region 

d. Active region 

5. CE amplifier is characterized by I c_ )/ a. Low voltage gain 

b. Moderate power gain 

C. Signal phase reversal 

d. Very high output impedance 

6. At low frequencies, the gain of transistor 61 
a. Increases by 0. 707 y 
b. Decreases by 0. 707 
C. Increases by -3dB 

d. All of the above 

7. The h-parameter approach gives correct results for I L l( a. Large signals only 

b. Small signals only 

c. Both 

d. None 

/ 



T n d1od I L 
,~ cl reverse recovery diode '/ 

b Has hedvy doping 
C lo; a PO\\N diode 
d Has hght doping 

9 A Un11unc:tton transistor has I ~ 
a Anode, cathode, gate ( 
b Two bases, one emitter 
c Two anocies, one gJte 
d. Anode, cathode, two gates 

10 Whrch FET amplifier has a phase inversion between input and ou tput signals I .6 I ( 
a. Common gate 
b. Common dram 
c. Common source 
d. All 

II Fill in the blanks: 

1. The 2 conditions assumed to draw AC equivalent ci rcuit are __ _J{Z'---'-_ · ______ ~ 
;0. 

2 Varactor diode is used as 

3. Working modes of SCR _A 
/ < 
~ trot~ ( Jl'af.(I' ~ 

4. E-MOSFET conducts when l•~[@.ed ~~ - . 'f 

5. Typical value of h;e= I·~ / , 
~ 

~ 
6. Current gain of CE amplifier= __ :::1f'ii--~---~'-------

7. UJT is also called as ~e_~of) ~d?4aA-dY 
/ ' r/ 

8. The condition to be satisfied to use simplified hybrid model is - -,a(.___..,__ _ __ _ 
ti 

9. MOSFETs can be operated with ~j'i~:€\1<2 

10. Symbol of tunnel diode ___ ,_N--,,..~---

gate volta~tfve or Negative?} 

( T' 

l 

) 

) 
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Answer All Questions. All Questions Carry Equal Marks 

I. Choose the correct alternative. 

1 An SCR turns off from conducting state to blocking state on 
a. Reducing gate current 
b. Reversing gate voltage 

y--,feducing anode current below holding current value 
d Applying AC to the gate 

2 For FET, input current IG= 
a. High 
b. Low 

/Lero 
d. Infinite 

3 Which of the following diode is used for voltage regulator? 
a. PN junction 
b. Tunnel 
c. Varactor 

~ner 
4. To produce linear amplification, FET has to be operated in 

a. Ohmic region 

~uration region 
c. Cutoff region 
d. Active region 

5. CE amplifier is characterized by 

a. Low voltage gain 
b. Moderate power gain 

~ignal phase reversal 
d. Very high output impedance 

6. At low frequencies, the gain of transistor 
a. Increases by 0.707 
b. Decreases by 0. 707 

~creases by -3d8 
d. All of the above 

7. The h-parameter approach gives correct results for 
a. Large signals only 

_.,)Y"Small signals only 

c. Both 

d. None 

,y< 
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A Tunnel diode 

a Is a reverse recovery diode 

~as heavy doping 

c. Is a power diode 

d. Has light doping 

9 A UniJunction transistor has ----
a. Anode, cathode, gate 

~o bases, one emitter 
c. Two anodes, one gate 

d. Anode, cathode, two gates 

10. Which FET amplifier has a phase inversion between input and output signals 
a. Common gate 

b. Common drain 

~mmon source 
d. All 

II Fill in the blanks: 

rb 
/ 

ry( 

) 
pi,\J~ ~l ~ ~~ 

1. The 2 conditions assumed to draw AC equivalent circuit are------------~ ct:.Qd... 

~~&..~~ 
2. Typical value of h,e= I I" ..!'2../ uJ.oi, i:t, 

3. Varactor d;ode ;, used as / ~ ~ ,;,,-.:'J,l,.R ~; ,, ,.,;caJ "' 
·:"" 

4. Working modes of SCR ~~ ~ , ~~ ~ 
~~~:l / . 

5. MOSFETs can be operated wit ...., ~ +ve. f<. --;\J.-Q. gate voltages. (Positive or Negative?) 
7 

6. E-MOSFET conducts when __ ✓_Cl\_s_>_0 __ -____ _ 

7. Current ga;n of CE a mphfier = * 
8. UJTisalsocalledas ~~dl'..fAe 

✓ 

'h~e_ I I+ ~oe__ P-.L, 
/ 

~ k'do.~ ~~ !i,N, 

9. The condition to be satisfied to use simplified hybrid model is \-,oe_~Of I ~ 

10. Symbol of tunnel diode ¾ ~ 
./ 

) 
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8 A Uni1unct1on transistor has ___ _ 
a Anode, cathode, gate 
b. Two bases, one emitter 
c. Two anodes, one gate 
d. Anode, cathode, two gates 

9 Which FET amplifier has a phase inversion between input and output signals 
a. Common gate 
b. Common drain 
c. Common source 
d. All 

10 For FET, input current IG= 
a. High 
b. Low 
c. Zero 
d. Infinite 

II Fill in the blanks: 
1. UJT is also called as UC'\\ 1u c. t.: 10 b 

I 2 Varactor diode is used as s~!: 11ra~ 1C>r1· c-na di I l 0, \:<:P. Cl".. 

3. Working modes of SCR £0,H> te ci · (p ,,e d:o, 

Pee iv:e( · 
~ ' ~.~ 

4. E-MOSFET conducts when 1np,,l Sea c. e '1s 

5. Symbol of tunnel diode ~~ oL-
6. Typical value of hie= t , [ k Jt / 

Io... I/ 
P\. 

7 The 2 conditions assumed to draw AC equivalent circuit a~ 
Acd tOC">d S.H'>ulci b" pva~l\t · '" 

\ 

input 0'.\,c.l be Ac•, 

8. Current gain of CE amplifier= mput SMH:e 
I 

o pevoJ, on ·Cl\ 
9. The condition to be satisfied to use simplified hybrid model is ---+P"..:>.<.;=l=A.....,;rr-'-'-~=--l::=-f:r/.....::...~ : 

10. MOSFETs can be operated with posit~ v (. · gate voltages. (Positive or Negative?) 

cl'-

) 

) 



I 

'J □ r.l 

.J 

H 

' • 10 

' II 



l ._ I t I 

__ , 
ADOo1'4l ~ l:UMA_"' 0' I ..----

I 
I I ll • II ' ' n .. ' 1' 

l {IMKH _..,._, 
,'.MIUD(t"'M 

II I I ! 41 ; I• ilMta l I " ' • " ' 10 -~ u..u,uuy.,_.,,~ 

' II ll 
~ I 

' '"' ' u 
• ~ ... ta .. -- oUllUT U4tf'MA."d • 

J 
J 

I I I J I I " ' 16 
I ... ,a .. -- .......... ..,_ 

J II I 0 I OS I n u ' u 
• Mtt..1 1 -- A "AILA KU.AVI ·- -J I ' 0 11 OJ I 1 I u I 1' ' IMKI I --, i.lamt&....U Y\NUJ IUCM 

I l ' I u 
I .. , ,a-1 -·- u""'"'"""" -

IJ J 0 I ll I • ' I 1, 
• Mra.a -- Mlll•4CMAU..-. J\JlilA• 

u u 
J I I • SI ' 1' " ~IC! I ID'illi0l11 IODOU,A.1.l'l !IIII.Ull,0{M 

I I J 
1\ 

-- 0\ I l • • I I u 
u 'a.ua 1 -UNn DlllO,..""U.IO'f'~.b»cA'tYll»,V 

,_ 
u IHKI I l0w1.1MIU --- I u -, IS 15 • II 
u ... l:Q. M'ltMllt DlYVl»A.U.t hl:Ar,- .. I 01 I I I • • I 17 I I 
.. a-ua .. llM.-n DPIOUMANIIUIISM"'IAGOUD ·--- - I-

,u a-llCI I ICJVILIN'l• U-1\iiONAM VlUAIAIU -~:--~ o I I 0 
I 21 IS ' II ' 

.. a..11(01 ,...,._n G,ArTU ~M-('U 11:U)OT I u ' I I u I ' " • 11 
n .. ua, -UN11 ~ 

+ -(i.lTAJrill lATift'ttLA vtM,An .. I u 
' 01 u I l 1 I I 17 

.. ... ta, .... ..... ,. ....,.._ 
u I 

l l IS .. ' 15 
1' IMIQ .. -- JULAllilAVllfrli 0.1 0' 1.1 

2.S ' ' u 
JO IMICl-1 -.-, •l(.U~TIY,...._.l:ID!t..._ 
ll a.1tc1:1 ............ IOU.AMUJISH OS I.I ·-- u 

0' u , I 10 
n D,.lfCll JOVt,._., llOTUATIMnt'f'AYAAA ,Md.AD 0 0 0 . 0 0 I J I --n II-Itel-I -- \D..,..IMJUH I I I ... 0 I 

" I .. I I 15 
.. .,,Kl I -- MJA'-A.lllrlliiA 

I I 

' u I '5 JI ' 15 
n 9-lta-l -- ~DOI ,uvAUU 

LS I 
I I I " I I 1' 

,. M-tKl-1 .... ,_, N,\Jr110WA W HAISHrT"N u u u I •.s • I u n •1tu I -.- M,uw,rw ,.mu~ .. 5 
-

JI .. ,w, -- Jilll"ur.u ,.t.vAN GOUD 
I I u I ... .. I 14 

.. D-ltal -- ,V.OIMGIIIII Ahll lUMAA 
u u I ' ' ' u JO ••KIi --· ~ a-.uou, lltlOD'f' u ' I 

" u I 61 • 5 li -J1 11,&fQ-I --· •u.aoNDI A!A'f IIVMAII. MOO'f' I I I I u 
" .. 5 15 ll l~Ua I .......... , Nl/T~,AV.,_ 

I JI a.1K11 ,...._,. 
''IIIANAJ'+I 

._ 
' I I ' I . , .. ,...,,.. ' 11 +-.. 11-1(01 -- HHEN'AlA MAHAHTH I 

-+ u 
B ll s u " •IKl·I .... ,_, PONUGOTI SWATMANTM MD I I u I u 
' • ' 14 ,;-t-"7 --

... .,,,a1 ,,.,.,_ UMISITTI ki,.rm I I II .. ... SI s 17 IAHCl~[lHtYASASW1"'4SAntf.t, -I-' --lJ )I.I lCl-1 -- u 1 u u I " 11 I lS 
, .. f'-IKl•I ,.,.._.. UIIOl _..'-GAY Ill.DOY .. •• -

I J J 7 
- - __ ,___ " a1Ktl ............ , IULAM IUH!l 

u 01 ' 6 • a.1K11 IIMUN'-1 l'MIJl:Jrr&ASHINUSMJN 0' ... I , 5 I ·-" .. ua., -- INAM,,,,_lllrrii011UMII I I I o, " " I u - - - --
., ~IICI I -- IIJ«il.OD'f' CMAlrd>AA Sff[IIWI . ' 01 l LS ' ' 

~ 

----
., -.11« I ""''- w..r,AUYAomt " I ., u I ,., 

' ' 17 
~ .... ·-~ .. -.ua, IOVl.-M TAOIN.M;l.u.ir;vASRt I I l ' OS .. • s " 

- - -.. ••Kl I lW'I.IAO&A1 1l40MUlt\J IOH'ff'tUVA I I LS l , .s ,1 ' II 
·~ -.. 0.1101 -- VAUAUnMfrli'DtJ O.I I " I u u • •• > 16 ·-" J.llCl I ,.., ....... ".,,.,.~u_oo, I u I o, I ' I • ' 14 -.. -.,,a• ,...,_ YIGMHAlA YI.NICATA DHIUTI I ' u I 61 41 ' " .. nua • XNllAO&ll VISUVATM MAOtfNOUI •• 0' I LS 01 _J_ • • > IJ ---IO .. 1,u • 1CMIM'll 'l'fDYUI.A~fTHA 

' ' 01 l I IS ; u I lO ~ " II lfCl I --· ,UA11.ANAAASIMHA I 01 .. I • -, • • u ll P.lfCl I ..... ,_.. I lllSMO._ CIW'tD 01 o, o, I 
H • I u II .. ,w .. --1 CHAMA YMll!SHIDNM. UDD'f ... .. U UCI I ,..,,_.. !a.~ICAYAJ. 

0 0 0\ 0 I " P.lllll llYIIANII 1MiAN1 UWK Ai r""1 U)kA ' ., •• - ... o, I ' • ' If .. U llCl I UVISM40I O~Mlmvu,.MTASAa 0. l- I u 01 
II ' s 15 11 tt1Kll llVlM04J0 U'l\t.&U.WltJA I " I ' l 
1\ • , 1' .. ,.IKfl JIYlY04U GuGVlO'nW ~,..TM ti I I 01 I I ·~ • 19 "IKI I UVISAMU )1~Mi.,t,k.AITH!• I I J I 1 , 1, ' I~ 

.. 
-+-a.uu • UVUAOitU IAAfAMSAl"-Hkl~ II 15 Cl ' ' o, • I ' 16 

• .. 11, !let I HVHN).tl• V((MIOMMA P111.UA"11TK I l I LI u I • " ' It 
" ••l<I I Uvtu.o41'1 ~ MA.GNU lOHITN o, 

0 I 2.S 0 I COi COi COJ COi COi COi COi COi COi COi COi COi fota1 Mar\1 .. ,. ,,. ilO ''°" u• II II lf\ I ,. JU ... IIH UI Ill lfl\ No of11Mci9"U AAtwtH11 IO n I I 101 II ., l1 11 1' II u .. UI UI Ul Ill No of Stw4irnts acortn1 ► lhrnhohl u 11 I> u II JI II II .. .. .. .. J1 • 119 &5 ,. Qt dUllflltl KOflnl > t11et'IMli. 160 '" ... ll l ... ,., 111 '" '" ,., .. , ... SI I .. , .. , .. , 





COURSE ii~lf • 

S.No Date of Review Remarks Signature 

- -

ELECTRONIC DEVICES AND CIRCUITS II YEAR I SEM ECE 



COURSE COMPLETION CERTIFICATE 

I M.Parnni faculty in the Dept of ECE has completed entire (5 Units) s~ llabus and the course 

\\Ork for the subject ELECTRONIC DEVICES AND ClRCUll S of !!__year !_Semester. for the 

academic~ ei:1r 2021-2022. 

q,p 
Signature of the faculty 

T~ s to certif-,· that Mr/Mrs M. PAVAN! had completed~ syllabus and course work for the 

allocated subject ELECTRONIC DEVICES AND CIRCUITS of !! year ! semester for the 

academic year 2021-2022. 

Remarks if any: 

~l\,L 

ELECTRONIC DEVICES AND CIRCUITS II YEAR I SEM ECE 


