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Name of Institute:ITE
Name of Faculty:SHIKHA SINGH
Course code:EC0218
Course name: FUNDAMENTALS OF ELECTRONIC DEVICES
Pre-requisites:  ENGG. PHYSICS
Credit points: 4
Offered Semester: 2ND 
Course coordinator (weeks 01 - 12)
Full name: SHIKHA SINGH
Department with sitting location: ECE, 3rd Floor, Faculty Wing, Bhanwar Building, IITE - IU
Telephone:#3333

Email: shikhasingh.ec@indusuni.ac.in


Consultation times: 09.00 AM – 10.00 AM (Working Saturdays)


Course lecturer (weeks 01 - 12)
Full name: SHIKHA SINGH
Department with sitting location: ECE, 3rd Floor, Faculty Wing, Bhanwar Building, IITE - IU
Telephone: #3333


Email: shikhasingh.ec@indusuni.ac.in


Consultation times: 09.00 AM – 10.00 AM (Working Saturdays)

Students will be contacted throughout the session via mail with important information relating to this course. 
Course Objectives

By participating in and understanding all facets of this course a student will:

1)  To describe the concepts of semiconductor physics
2)  To analyze and recognize basic electronic components and devices used for different electronic functions. 
3)  To analyze the design and test basic electronic circuits using active components
4)  To describe problem solving techniques in simple electronic circuits
Course Outcomes (CO)
After successful completion of this course, students will be able to 

1. Able to recognize various electronics components and understand their applications for various applications. 

2. Able to analyze and test basic electronics circuits. 

3. Able to solve basic design problem related to basic electronic circuit.
Course Outline
Semiconductor Physics, Diode, Transistor (BJT,JFET,MOSFET),OP-Amps
 CONTENTS 
UNIT-I 
[8 hours] 
Charged Particles, Field Intensity, Potential Energy, The eV Unit of Energy, Nature of Atom, Atomic Energy Levels, Electronic Structure of the Elements, Energy distribution of electrons, Fermi-Dirac function, Energy Band Theory of Crystals, Insulators, Semiconductors and Metals Mobility and Conductivity, Electrons and Holes in an Intrinsic Semiconductor, Donor and Acceptor Impurities, Charge Densities in a Semiconductor, Electrical properties of Ge and Si, Hall Effect, Conductivity Modulation, Generation and Recombination of Charges, Diffusion, The Continuity Equation, Injected Minority–Carrier Charge, Potential variation within a Graded Semiconductor. 

UNIT-II 
[8 hours] 
Open circuit p-n Junction, p-n Junction as a Rectifier, Current Components in a p-n diode, VoltAmpere Characteristic, Temperature Dependence of the V/I Characteristic, Diode Resistance, Space Charge, Transition Capacitance, Charge-Control Description of a Diode, Diffusion Capacitance, Junction Diode Switching Times, Breakdown Diodes, Tunnel Diode, Semiconductor Photodiode, Photovoltaic Effect, Light –Emitting Diodes, Schottky diode, varactor diode, GUNN diode, SCR Diode as a Circuit Element, Load-Line Concept, Piecewise Linear Diode Model, Clipping Circuits, Clipping at Two Independent Levels, Comparators, Sampling Gate, Rectifiers, Other Full-Wave Circuits, Capacitor Filters, Additional Diode Circuits
UNIT-III 
[8 hours] 
Junction Transistor, Transistor Current Components, Transistor as an Amplifier, CB Configuration, CE Configuration, CC Configuration, Analytical Expressions for Transistor Characteristics Maximum Voltage Rating, Phototransistor, Transistor biasing.

UNIT-IV 
[8 hours] 
Junction field effect transistor, drain curves, transcoductance curves, biasing in ohmic and active region, JFET amplifiers, JFET as a switch, The Depletion-Mode MOSFET, D-MOSFET Curves, Depletion-Mode MOSFET Amplifiers, The Enhancement-Mode MOSFET, The Ohmic Region, Digital Switching, CMOS, CMOS based logic gates design and truth tables. Introduction to Op Amps, 741 Op Amp, The Inverting Amplifier, The Noninverting Amplifier, Summing Amplifier, Voltage follower using Opamp
Method of delivery
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Blooms Taxonomyand Knowledge retention(For reference)
(Blooms taxonomy has been given for reference) 
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Figure 1: Blooms Taxonomy
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Figure 2: Knowledge retention
Graduate Qualities and Capabilities covered 
(Qualities graduates harness crediting this Course)
	General Graduate Qualities
	Specific Department of ______Graduate Capabilities

	Informed

Have a sound knowledge of an area of study or profession and understand its current issues, locally and internationally. Know how to apply this knowledge. Understand how an area of study has developed and how it relates to other areas.
	1 Professional knowledge, grounding & awareness

	Independent learners

Engage with new ideas and ways of thinking and critically analyze issues. Seek to extend knowledge through ongoing research, enquiry and reflection. Find and evaluate information, using a variety of sources and technologies. Acknowledge the work and ideas of others.
	2 Information literacy, gathering & processing



	Problem solvers

Take on challenges and opportunities. Apply creative, logical and critical thinking skills to respond effectively. Make and implement decisions. Be flexible, thorough, innovative and aim for high standards.
	4 Problem solving skills

	Effective communicators

Articulate ideas and convey them effectively using a range of media. Work collaboratively and engage with people in different settings. Recognize how culture can shape communication.
	5 Written communication

	
	6 Oral communication

	
	7 Teamwork

	Responsible

Understand how decisions can affect others and make ethically informed choices. Appreciate and respect diversity. Act with integrity as part of local, national, global and professional communities. 
	10 Sustainability, societal & environmental impact


Practical work:

1.To study V-I characteristics of p-n junction diode.

2. To study V-I characteristics of zener diode

3. To study half wave rectifier

4.To study full wave rectifier

5.To study full wave bridge rectifier

6.To study clipping and clamping circuits

7.To study characteristics of CE amplifier using BJT

8.To study input characteristic of CC amplifier using BJT.

9. To study input characteristic of CB amplifier using BJT.

10.To study FET characteristics.

Lecture/tutorial times

(Give lecture times in the format below)
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Attendance Requirements

The University norms states that it is the responsibility of students to attend all lectures, tutorials, seminars and practical work as stipulated in the course outline. Minimum attendance requirement as per university norms is compulsory for being eligible for semester examinations.
Details of referencing system to be used in written work

Text books

1. Integrated Electronics’ By J. Millman and C. C. Halkias, Chetan Parikh, 2nd Ed., Tata McGraw Hill Publication. 

2. Electronic Principles’ by Albert Malvino and David Bates, 7th Ed., Tata McGraw Hill Publication
Reference Books: 
‘Electronic Devices and Circuit Theory’ by Robert Boylestad and Louis Nashelsky, 9th Ed., Prentice Hall India
Additional Materials

Web Resources 
1. NPTEL MOOC course on the Basic Electronics (https://onlinecourses.nptel.ac.in/noc17_ee02/preview) 

2. NPTEL MOOC course on the Solid State Physics (https://onlinecourses.nptel.ac.in/noc17_ph08/preview)
ASSESSMENT GUIDELINES

Your final course mark will be calculated from the following:

[image: image4]
SUPPLEMENTARY ASSESSMENT
Students who receive an overall mark less than 40% in internalcomponent or less than 40% in the end semester will be considered for supplementary assessment in the respective components (i.e internal component or end semester) of semester concerned. Students must make themselves available during the supplementary examination period to take up the respective components (internal component or end semester) and need to obtain the required minimum 40% marks to clear the concerned components.
Practical Work Report/Laboratory Report:

A report on the practical work is due the subsequent week after completion of the class by each group.

Late Work
Late assignments will not be accepted without supporting documentation.  Late submission of the reports will result in a deduction of -% of the maximum mark per calendar day
Format

All assignments must be presented in a neat, legible format with all information sources correctly referenced.  Assignment material handed in throughout the session that is not neat and legible will not be marked and will be returned to the student.
Retention of Written Work

Written assessment work will be retained by the Course coordinator/lecturer for two weeks after marking to be collected by the students. 
University and Faculty Policies

Students should make themselves aware of the University and/or Faculty Policies regarding plagiarism, special consideration, supplementary examinations and other educational issues and student matters. 
Plagiarism - Plagiarism is not acceptable and may result in the imposition of severe penalties.   Plagiarism is the use of another person’s work, or idea, as if it is his or her own - if you have any doubts at all on what constitutes plagiarism, please consult your Course coordinator or lecturer. Plagiarism will be penalized severely. 
Do not copy the work of other students. 

Do not share your work with other students (except where required for a group activity or assessment)

.

Course schedule(subject to change)
(Mention quiz, assignment submission, breaks etc as well in the table under the Teaching Learning Activity Column)
	
	Week # 
	Topic & contents 
	CO Addressed
	Teaching Learning Activity (TLA)

	
	Week 1
	 Charged Particles, Field Intensity, Potential Energy, The eV Unit of Energy, Nature of Atom, Atomic Energy Levels, Electronic Structure of the Elements, Energy distribution of electrons, Fermi-Dirac function, Energy Band Theory of Crystals, Insulators, Semiconductors and Metals 


	1
	PPT,BB

	
	Week 2
	 Mobility and Conductivity, Electrons and Holes in an Intrinsic Semiconductor, Donor and Acceptor Impurities, Charge Densities in a Semiconductor, Electrical properties of Ge and Si, Hall Effect 


	1
	PPT,BB

	
	Week 3
	 Conductivity Modulation, Generation and Recombination of Charges, Diffusion, The Continuity Equation, Injected Minority–Carrier Charge, Potential variation within a Graded Semiconductor 
 Open circuit p-n Junction, p-n Junction as a Rectifier, Current Components in a p-n diode, Volt-Ampere Characteristic, 


	1,2
	PPT,BB

	
	Week 4
	 Temperature Dependence of the V/I Characteristic, Diode Resistance, Space Charge, Transition Capacitance, Charge-Control Description of a 

iode, Diffusion Capacitance, Junction Diode Switching Times 


	2
	PPT,BB

	
	Week 5
	Breakdown Diodes, Tunnel Diode, Semiconductor Photodiode, Photovoltaic Effect, Light – Emitting Diodes, Schottky diode, varactor diode, GUNN diode, SCR 


	2
	PPT,BB

	
	

	
	Week 6
	Diode as a Circuit Element, Load-Line Concept, Piecewise Linear Diode Model, Clipping Circuits, Clipping at Two Independent Levels, Comparators 


	2
	PPT,BB

	
	Week 7
	Clampers, Sampling Gate, Rectifiers, Other Full-Wave Circuits, Capacitor Filters, 
	2, 3
	PPT,BB

	
	Week 8
	. 

Additional Diode Circuits, Junction Transistor, Transistor Current Components, Transistor as an Amplifier, 


	3
	PPT,BB

	
	Week 9
	CB Configuration ,CE Configuration, CC Configuration, Analytical Expressions for Transistor Characteristics Maximum Voltage Rating, Phototransistor, Transistor biasing
	3
	PPT,BB

	
	Week 10
	Junction FET, JFET Volt-Ampere Characteristics, MOSFET 


	3
	PPT,BB

	
	Week 11
	The Depletion-Mode MOSFET, D-MOSFET Curves, Depletion-Mode MOSFET Amplifiers, The Enhancement-Mode MOSFET, The Ohmic Region, Digital Switching, CMOS, CMOS based logic gates design and truth tables
	3
	PPT,BB

	
	Week 12
	 Operational Amplifiers: 
Introduction to Op Amps, Inverting Amplifier, Non-inverting amplifier, Op Amp applications 


	3
	PPT,BB


PROGRAM MAP FOR B.Tech. (ELECTRONICS & COMMUNICATION ENGINEERING)
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Example:


Lecture		Tuesday	8.30 – 10.30 am		Room LH 30


Lecture/Tutorial	Wednesday	8.30 – 10.30 am		Room LH 30


Practicals		Friday	





THEORY


Quiz 1 	10 marks 	


Quiz II	10 marks 	


Class Test	30 marks 


Seminar Presentation	10 marks


Final exam (closed book) 	40 marks 	
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