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Course:  Electronic Equipment & Maintenance
	Semester
	Course
	Paper


	Nomenclature of paper
	Credits

(6)
	Internal marks
	End Term Marks
	Total

	1
	CC-1
	B-EEM-N101
	Digital Electronics-I
	2
	25
	25
	50

	
	
	B-EEM-N102
	Electronic Components & Semiconductor  Devices
	2
	25
	25
	50

	
	
	B-EEM-N103
	Practical-I
	2
	25
	25
	50

	2
	CC-2
	B-EEM-N201
	Electronic Circuit & Network Analysis
	2
	25
	25
	50

	
	
	B-EEM-N202
	Transistor Applications & Power Devices
	2
	25
	25
	50

	
	
	B-EEM-N203
	Practical-II
	2
	25
	25
	50


Programme Outcomes (POs) for UG Programme 

Course: Electronic Equipment & Maintenance

	PO1
	Knowledge
	Capable of demonstrating comprehensive disciplinary knowledge gained during course of study

	PO2
	Communication
	Ability to communicate effectively on general and scientific topics with the scientific community and with society at large

	PO3
	Problem Solving
	Capability of applying knowledge to solve scientific and other problems

	PO4
	Individual and Team Work
	Capable to learn and work effectively as an individual, and as a member or leader in diverse teams, in multidisciplinary settings'

	PO5
	Investigation of Problems
	Ability of critical thinking, analytical reasoning and research based knowledge including design of experiments, analysis and interpretation of data to provide conclusions

	PO6
	Modern Tool usage
	Ability to use and learn techniques, skills and modern tools for scientific practices

	PO7
	Science and Society
	Ability to apply reasoning to assess the different issues related to society and the consequent responsibilities relevant to the professional scientific practices

	PO8
	Life-Long Learning
	Aptitude to apply knowledge and skills that are necessary for participating in learning activities throughout the life

	PO9
	Environment and Sustainability
	Ability to design and develop modern systems which are environmentally sensitive and to understand the importance of sustainable development.

	PO10
	Ethics
	Apply ethical principles and professional responsibilities in scientific practices

	PO11
	Project Management
	Ability to demonstrate knowledge and understanding of the scientific principles and apply these to manage projects


Programme Specific Outcomes (PSOs) for UG Programme 

Course: Electronic Equipment & Maintenance

	PSO1
	Students will be able to acquire the basic understanding of the electronic components, principles, working and applications of the electronic devices.

	PSO2
	Explore technical knowledge in diverse areas of Electronics and experience an environment conducive in cultivating skills for successful career, entrepreneurship and higher studies.

	PSO3
	Students will acquire experimental skills, research aptitude in the area of electronics that will make them capable of contributing to the academic as well as industrial growth of the country.


Instruction for the Examiners

1. Syllabus in each Theory Paper in each semester is divided in 4 units. 

i. A student is required to attempt 5 questions in all.
ii. Question No 1 is compulsory, consisting of short answer type questions based on all the 4 units.
iii. Two questions will be set from each unit. A student is required to attempt one question from each unit.
iv. All questions carry equal marks.

2. Use of scientific  calculator is permissible.
i. Instructions should be imparted using SI system of units. Familiarity with CGS system of units should also be ensured.
3. Distribution of Marks: 25*+25*.

Each theory question paper will be of 25 marks of 3 hours duration and 25 marks in each theory paper are to be awarded through internal assessment in each semester.
4. Work load – two hours per week per theory paper.

5. Practical classes to be conducted during odd as well as even semester.
6. The Practical examination will be held at the end of each semester in one sitting of   3 hours.

7. A candidate is required to perform minimum 6 experiments out of the list provided during course of study in each semester.
8. Distribution of Marks: 25*+25*
Each practical examination in each semester will be of 25 marks of 3 hours duration and 25 marks in each practical paper are to be awarded through internal assessment in each semester.

9. Maximum 10 students in one group of practical during course of study and also in examination.

Note:    Each credit equals one hour/week for theory teaching load.
               Each credit equals two hours/week for practical teaching load.

Semester – I
CC-1
Paper: B-EEM-N101 
Digital Electronics-I 

Credits: 2
Total Marks: 50
Internal Assessment: 25
End Term Exam: 25
End term examination time: 3 h
Aims & Objectives

The aim of this course is to familiarize with fundamental concepts of digital electronics, designing of logic circuits and their applications.
Course Outcome: After the end of this paper, the students will be able
1. To understand and familiarize with the different number systems, 
2. To understand the basic concepts and laws of Boolean algebra.
3. To understand the fundamental concepts associated with logic gates, logic families and learning the abilities for reducing the Boolean expressions. 
4. To understand the concepts of combinational circuits utilized in the different digital circuits and systems.

	CO-PO Mapping Matrix for Course Code: CC-EEM -1

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11

	CO1
	3
	3
	2
	3
	3
	2
	2
	2
	2
	3
	2

	CO2
	3
	2
	3
	3
	3
	2
	2
	2
	2
	2
	2

	CO3
	3
	3
	2
	3
	3
	2
	2
	2
	2
	3
	2

	CO4
	3
	2
	3
	3
	3
	2
	2
	2
	2
	2
	2

	CO-PSO Mapping Matrix for Course Code: CC-EEM -1

	COs
	PSO1
	PSO2
	PSO3

	CO1
	3
	3
	2

	CO2
	2
	3
	3

	CO3
	3
	3
	2

	CO4
	2
	3
	3


Unit-I
Number Systems: Introduction to Decimal, Binary, Octal, Hexadecimal Number Systems and their inter-conversions; BCD codes, Excess-3 codes, Gray codes, Cyclic codes, code conversions; BCD Arithmetic, parity, binary arithmetic (addition, Subtraction, multiplication, division), 1’s and 2’s compliments and 9’s and 10’s compliments.

Unit-II
Boolean Algebra: Postulates & theorems of Boolean algebra, Duality Principal, De-Morgan’s Theorem.Logic Gates: Positive and Negative Logic, Basic Logic Gates: AND, OR, NOT (symbol, truth-table, circuit diagram, working); NAND, NOR, EX-OR, EX-NOR (symbol, truth table).

Minimization Techniques: Reduction of Boolean expressions using Boolean Identities, SOP and POS form of Boolean functions,Karnaugh Map simplifications, implementations of SOP and POS form using NAND and NOR gates.

Unit-III
Digital Logic Families: Characteristics (fan in, fan out, noise margin, propagation delay, power dissipation), Bipolar and unipolar logic families and their comparison, Characteristics of digital ICs, Resistor Transistor logic (RTL), Diode Transistor logic (DTL), High Threshold Logic (HTL), Transistor-Transistor logic (TTL), Schottky TTL, MOS & CMOS, Emitter Coupled Logic (ECL).
Unit-IV
Combinational circuits: Half adder, Full adder, Half Subtractor, Full Subtractor, 8421 adders, Parallel Binary Adder,  2’s complement Adder/Subtractor, Excess-3 adder, Digital Comparator, Multiplexer, Demultiplexer.

References:
1. Digital Electronics by R.P. Jain

2. Digital Computer Electronics by A. P. Malvino

Semester – I 

CC-1
Paper: B-EEM-N102 

Electronic Components & Semiconductor Devices
Credits: 2
Total Marks: 50
Internal Assessment: 25
End Term Exam: 25
End term examination time: 3 h

Aims & Objectives

The aim of this course is to familiarize with fundamental concepts of basic electronic devices and circuits, having following objectives: -
Course Outcome: After the end of this paper, the students will be able
1. To familiarize with fundamental concepts of various passive, active components and measuring instruments.
2. To understand the working principles of various electronics circuits like rectifiers, clippers, clampers and voltage regulator. 
3. To understand the working and construction of  BJT.
4. To understand working and construction of  FET and  MOSFET.
	CO-PO Mapping Matrix for Course Code: CC-EEM -1

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11

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

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

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

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


	CO-PSO Mapping Matrix for Course Code: CC-EEM -1

	COs
	PSO1
	PSO2
	PSO3

	CO1
	3
	3
	2

	CO2
	2
	3
	3

	CO3
	3
	3
	3

	CO4
	2
	2
	2


Unit-I
Passive Components: Resistors, Capacitors, Inductors, Transformers, Relays, Fuses (their types & applications). 
Measuring Instruments: Regulated power supply, Analogue Multimeter, Digital Multimeter, Cathode Ray Oscilloscope, Function Generator (functional block diagram, basic working principle, measuring quantities).
Introduction to Semiconductors: Energy Band Diagram, Conductors, Semiconductors, Insulators, Intrinsic and Extrinsic Semiconductors (P&N), currents in semiconductors, Diffusion Junction, Depletion Layer, Barrier Potential.
Unit-II
Junction Diodes: Rectifying diode, Forward and reverse bias characteristics, Zener Diodes, Light Emitting diode (qualitative only).
Rectifiers: Half wave, Full wave, Bridge (calculation of ripple factor and rectification efficiency), Clipping and Clamping circuits.

Zener diode regulator: circuit diagram and explanation for load and line regulation, disadvantages of Zener diode regulator.

Unit-III
Bipolar Junction Transistor: Basic working principle, Input and Output Characteristics of CB & CE configurations, Biasing, Operating point, Load line, thermal runaway, stability and stability factor, Stabilization of Operating Point, Collector to Base bias, Voltage Divider bias and Emitter bias (+VCC &–VEE bias), circuit diagrams and their working.

Unit-IV
Field Effect Transistors: JFET (n-channel and p-channel), basic working principle, I/O Characteristics, pinch off Voltage, parameters, MOSFET (depletion and enhancement type), basic working principle, Characteristics.

References:
1. Basic Electronics and Linear Circuits by Bhargava & Kulshreshtha (TTTI)

2. Integrated Electronics by Millman and Halkias
Semester – I 

CC-1
Paper: B-EEM- N103 

Practical - I
                                                                          Credits: 2

Max. Marks: 50 
Internal Assessment: 25
End Term Exam: 25
End term examination time: 3 h (one session) 

Course Objectives

The objective of teaching this practical paper is 

1. To learn the use of various electronic equipment used for analysis of basic analog circuits.
2. To learn the operation of  multimetre, CRO and function generator.

3. To design various circuits on bread board using desecrate components.
4. To learn the functioning of wave shaping circuits.
5. To analyze and interpret experimental data.
Course Outcome

After the end of this paper, the students will be able
1. To operate various equipment used in the design and analysis of basic electronic circuits.
2. To design electronics circuits based on semiconductor devices and passive components.
3. To design combinational circuits using IC.
4. To present the experimental results and conclusions in the form of written report in clear and concise manner.
Mapping of Course Outcomes to Program Outcomes:
	CO’s
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PSO1
	PSO2
	PSO3

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

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

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

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


Note: A candidate is required to perform minimum 6 experiments out of the list provided during course of study in this semester.
List of Experiments: 
1. 
Practical use of:
(a) Multimeter (measurement of voltage, current, resistance).

(b) Oscilloscope (voltage and frequency measurement).

2. 
Study of Electronic Components:
(a) Resistor (study the types, colour coding, potential divider arrangement).

(b) Capacitors (study the types).

3. Study of V-I characteristics of P-N Junction Diode.
4. Design of clipping circuit-using Diode.
5. Design of clamping circuit-using Diode.
6. Design of a voltage regulator using Zener Diode.
7. Study of Transistors (manual study, CB/CE/CC Characteristics, parameters).

8. Familiarization with Breadboard, IC types, pin number, testing, IC Manual.

9. Verification of truth tables for two input AND, OR, NOT & NOR gates using IC.
10. Design DTL  NAND Gate using discrete components & verify its truth table.
11. Design TTL  NAND Gate using discrete components & verify its truth table.
12. Design of Half Adder using IC 7400.

13. Design of  Full Adder using two half adders using IC 7400.

14. Design of 4:1 multiplexer.
15. Verification of Demorgan’s law.
Semester – II 

CC-2
Paper: B-EEM- N201 

Electronic Circuit & Network Analysis
Credits: 2
Total Marks: 50
Internal Assessment: 25
End Term Exam: 25
End term examination time: 3 h

Aims & Objectives

The aim of this course is to familiarize with networks and their analysis, having following objectives: -
Course Outcome:  After the end of this paper, the students will be able 
1. To understand the basic concepts on RLC circuits and their steady states and transients behaviour.
2. To know the concepts of circuit analysis on the basis of KCL and KVL.
3. To circuit analysis implementing various network theorems. 
4. To understand various parameters of a two-port network and their interconversions.

	CO-PO Mapping Matrix for Course Code: CC-EEM -1

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11

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

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

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

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


	CO-PSO Mapping Matrix for Course Code: CC-EEM -1

	COs
	PSO1
	PSO2
	PSO3

	CO1
	2
	2
	2

	CO2
	2
	2
	2

	CO3
	2
	3
	3

	CO4
	2
	3
	3


Unit-I
DC Transient Analysis: RC Circuit- Charging and discharging with initial charge, RL Circuit with Initial Current, Time Constant, RL and RC Circuits with sources, DC Response of Series RLC Circuits.
Power in AC Circuits: Instantaneous Power, Average Power, Reactive Power, Power Factor.

Sinusoidal Circuit Analysis: for RL, RC and RLC Circuits, Resonance in Series and Parallel RLC Circuits, Frequency Response of Series and Parallel RLC Circuits, Quality (Q) Factor and Bandwidth.

Passive Filters: Low Pass, High Pass, Band Pass and Band Stop. 

Unit-II
Circuit Analysis: Source Transformation, Kirchhoff’s Current Law (KCL), Kirchhoff’s Voltage Law (KVL), Node Analysis, Mesh Analysis, Star-Delta Conversion.

Unit-III
Network Theorems: Principle of Duality, Superposition Theorem, Thevenin’s Theorem, Norton’s Theorem, Reciprocity Theorem, Millman’s Theorem, Maximum Power Transfer Theorem.
Unit-IV
Two Port Networks: Impedance Parameters, Admittance Parameters, HybridParameters, Inverse Hybrid Parameters, Transmission Parameters, Inverse Transmission Parameters, Transformation of parameters.
References:
1. Networks and Systems by D. Roy Choudhary

2. Network Analysis , Publication Pearson India By M.E. Van Valkenburg

3. Circuits and Networks by A. Sudhakar and Shyam Mohan

Semester – II 

CC-2
Paper: B-EEM-N202 

Transistor Applications & Power Devices
Credits: 2
Total Marks: 50
Internal Assessment: 25
End Term Exam: 25
End term examination time: 3 h
Aims & Objectives

The aim of this course is to learn the operation of power devices and linear integrated circuits and their applications, having following objectives:  
Course Outcome: After the end of this paper, the students will be able
1. To understand the classification of amplifiers and their cascading

2. To understand the feedback concept in amplifiers and their uses

3. To understand the design concepts of oscillators and multivibrators.
4. To be able to gain the knowledge on power devices and designing various applications based circuits.

	CO-PO Mapping Matrix for Course Code: CC-EEM -1

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11

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

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

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

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


	CO-PSO Mapping Matrix for Course Code: CC-EEM -1

	COs
	PSO1
	PSO2
	PSO3

	CO1
	3
	3
	2

	CO2
	2
	3
	3

	CO3
	3
	3
	3

	CO4
	2
	2
	2


Unit-I
Amplifiers: Classification of amplifiers, Class-A, B, AB and C Amplifiers, Cascading of Amplifiers, RC Coupled amplifiers. Properties of amplifiers (distortion, noise, thermal noise, shot noise, noise figure), Transistor as a switch (circuit and working), Darlington pair and its applications.

Unit-II
 Feedback in Amplifiers: Feedback concept, calculation of transfer gain in degenerative and regenerative feedbacks, Feedback topologies, Effect of negative feedback on gain, Non-linear distortion, Frequency response, Effect of negative voltage shunt feedback on input and output resistance,  Effect of negative voltage series feedback on input and output resistance, Effect of negative current shunt feedback on input and output resistance, Effect of negative current series feedback on input and output resistance. 
Unit-III
Oscillators: Positive Feedback, Barkhausen criteria, Phase-Shift Oscillators, WeinBridge Oscillators, Hartley’s and Colpitt’s Oscillators, Crystal Oscillators. 

Timer IC 555: Block diagram and operation, applications as Monostable & Astable Multivibrators.
Unit-IV
Power Control Devices: Four Layer Diode (PNPN), Silicon Controlled Rectifier (SCR), Triac, Diac (Principle, Characteristics and Applications).

Unijunction Transistor: Basic Working Principle, Characteristics, intrinsic standoff ratio, Applications as as witch and as time base generator.

References:
1. Integrated Electronics by Millman and Halkias

2. Basic Electronics by B. L. Thareja

3. Basic Electronics and Linear Circuits by Bhargava & Kulshreshtha (TTTI)
4. Power Electronics by R Gopal

5. Power Electronics Lab manual by KR Varmah, Ginnes K John, Chikku Abraham
Semester – II 

CC-2
Paper: B-EEM-N203 

Practical - II

                                                                          Credits: 2
Max. Marks: 50 
Internal Assessment: 25
End Term Exam: 25
End term examination time:  3 h (one session) 
Course Objectives

The objective of teaching this practical paper is 

1. To learn the use of various RC filter circuits used in electronics. 
2. To design various oscillator circuits on bread board using discrete components.
3. To learn the functioning of oscillators and multivibrators.
4. To Analyze and interpret experimental data.
Course Outcome

After the end of this paper, the students will be able
1. To design various RC filter circuits and verification of various theorems. 
2. To design various low frequency and high frequency oscillator circuits.
3. To implement application oriented circuits using timer IC 555.
4. To present the experimental results and conclusions in the form of written report in clear and concise manner.
Mapping of Course Outcomes to Program Outcomes:




	CO’s
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PSO1
	PSO2
	PSO3

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

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

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

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


Note: A candidate is required to perform minimum 6 experiments out of the list provided during course of study in this semester.

List of Experiments: 
1. To design RC low  pass filter and measurement of cut-off frequency from graph.
2. To design RC high pass filter and measurement of cut-off frequency from graph.
3. Design of  RC  integrating and differentiating circuits.
4. Study of Superposition Theorem (Verification and Application).
5. Study of Maximum Power Transfer Theorem for DC network (Verification).
6. Design of band pass filter using high pass and low pass RC filter.
7. Design of band reject filter using high pass and low pass RC filter.
8. Design power controller using SCR/Diac/Triac. 
9. Design UJT as relaxation Oscillator and calculate its frequency of oscillation.
10. Design  of high frequency oscillators :  (a) Hartley’s   (b) Colpitts
11. Design  of audio frequency oscillators : (a) RC-phase shift   (b) Wein Bridge
12. Design of Monostable  multivibrator using IC 555.
13. Design of Astable  multivibrator using IC 555.
14. Study of  Astable multivibrator oscillator using transistors.
15

