ANALOG  CIRCUITS & DEVICES
	Subject Title  
:  ANALOG CIRCUITS & DEVICES
	Subject Code  
:  

	Periods / Week  
:  5
	Periods / Term
:  90

	TIME SCHEDULE

	MODULE
	TOPIC
	PERIODS

	I
	Single stage & Multi-stage Amplifiers &Feedback Amplifiers   
	22

	
	TEST - 1
	2

	II
	Tuned Voltage amplifiers & Audio power amplifiers                    
	20

	
	TEST - 2
	2

	III
	Oscillators &   Multi-vibrators                                                       
	20

	
	TEST - 3
	2

	V
	Wave shaping circuits                                                                
	20

	
	TEST - 4
	2

	TOTAL
	90


                                         OBJECTIVES 

MODULE - I
1.1. Understand the concept of a transistor amplifier
1.1.1 Study the behavior of the CE amplifier with potential divider type of biasing

1.1.2 Determine the AC /D.Cload line of CE amplifier

1.1.3 Calculate the voltage gain, current gain, power gain and I/O impedance

1.1.4 Understand the terms “ frequency response” and “bandwidth” of amplifiers

1.1.5 Understand the characteristics and applications of Emitter Follower

1.1.6 Identify the need of multistage amplifier

1.1.7 Understand the working of multistage amplifiers

1.1.8 Discuss the different methods of inter stage coupling

1.1.9 Study the working Principles and features of RC coupled, Transformer coupled
And direct coupled multistage transistor amplifier

1.1.10 Understand the frequency response and identify the band width of RC coupled,

transformer coupled and direct coupled amplifiers

1.1.11 Compare the performance of RC coupled, transformer coupled and direct
coupled

1.2. Understand the concept of feed back amplifier

1.2.1 Describe the positive and negative feed back in amplifier

1.2.2 Derive the expression for the gain of feed back amplifier

1.2.3 State the types of negative feed back in amplifiers

1.2.4 Explain the effect of negative feed back on gain stability, distortion, band width,
input and output impedance  amplifier

MODULE - II

2.1. Understand the operation of tuned voltage amplifier

2.1.1 Explain the series and parallel resonance circuit, expression for resonance
frequency

2.1.2 Recognize the relation between resonance frequency “Q” and band width

2.1.4 List the applications of tuned amplifiers

2.2.0 Understand the working of Audio power amplifiers

2.2.1 Distinguish between the voltage amplifier and power amplifier

2.2.2 Illustrate the importance of impedance matching in power amplifier

2.2.3 Classify the different types of power amplifier class A, Class B, Class AB and
class C

2.2.4 Explain the operation of a single ended power amplifier circuits

2.2.6 State the importance of heat sinks and heat dissipation in power amplifiers

2.2.7 Explain the principle of push pull amplifiers circuit

2.2.8 Explain the operation of class B push pull power amplifier using output
transformer

2.2.9 Explain the operation of complementary symmetry push pull amplifier circuit

2.2.10 List the advantages, disadvantages and applications of the push pull
amplifier circuit

MODULE - III

3.1. Understand the principle of oscillator circuits

3.1.1 State the Barkhausan criterion for oscillation

3.1.2 Describe the working of RC oscillators – RC phase shift oscillator and Wein
bridge oscillator

3.1.3 List the applications of RC oscillators

3.1.4 Explain the basic principle of LC oscillators

3.1.5 Explain the working of Hartley and colpitt’s oscillators

3.1.6 List the applications of LC oscillators

3.1.7 Explain the operation of crystal oscillator

3.1.8 List the advantages and applications of crystal oscillator

3.2.0 Understand the operation of Multivibrators

3.2.1 Name the types of multivibrators

3.2.2 Describe the operation of Bistable multivibrator using transistors

3.2.4 Explain the operation of monostable multivibrator using transistors

3.2.5 Study the expression for pulse width, factors affecting pulse width

3.2.6 Explain triggering methods of monostable multivibrators

3.2.7 Explain the operations of astable multivibrators using transistors

3.2..8 Derive the expression for the frequency of oscillation

3.2.9 List the applications of multivibrators

MODULE  IV
4.1.Understand the operation of Schmitt trigger

4.1.1 Explain the operation of Schmitt trigger circuit

4.1.2 Explain UTP and LTP

4.1.3 List the applications of Schmitt trigger

4.2.Understand the linear wave shaping circuits

4.2.1Identify the different wave shapes

4.2.2 Define the characteristics of pulse wave form - rise time, fall times and tilt

4.2.3 Study RC differentiating and Integrating circuits.

4.2.4 State the conditions for proper integration and differentiation

4.2.5List the applications of integrator and differentiator circuits

4.3.Understand the non-linear wave shaping circuits

4.3.1 Classify the diode clipping circuits

4.3.2 Explain the operation of series shunt and biased type clipping circuits with
wave forms

4.3.3 Explain the operation of Zener diode clipper circuits

4.3.4 Define the term clamping

4.3.5 Explain the operation of various types of diode clamping circuits

4.3.6 List the applications of clamping circuits

CONTENT DETAILS 

MODULE – I
Single stage transistor amplifier and multistage transistor amplifiers 

 feed back in amplifiersAction of transistor as an amplifier – single stage C.E amplifier circuit with voltage divider biasing - graphical analysis of the small signal CE amplifier – AC&D C load line – Gain, frequency response and bandwidth of BJT amplifier - calculation of voltage gain, input impedance, and output impedence 
Multistage Amplifiers -Need for multistage amplifier– inter-stage coupling methods- classification of multistage amplifiers – two stage RC coupled amplifier using BJT – frequency response - band width - advantages and disadvantages - applications – calculation of voltage gain, input impedance, and output impedance - Two stage transformer coupled and direct coupled 

multistage amplifier –frequency response – advantages and disadvantages – applications 
F eed Back Amplifier 

Types of feed back – derivation for the expression of gain of a feed back amplifier – types of negative feed back amplifiers – explanation with block diagram – typical circuit diagrams of voltage shunt & current series negative feed back amplifier – effect of negative feed back on voltage gain, stability, distortion, bandwidth and input & output impedance

MODULE II

Tuned Voltage Amplifiers and Power Amplifiers 

Series and parallel resonant circuits, expression for resonant frequency – relation between resonant frequency, Q factor and bandwidth – single tuned, double tuned, and stagger tuned voltage amplifiers - working principles - frequency responses - applications–

Need for power amplifier – difference between voltage and power amplifiers – importance of impedance matching in power amplifiers, transformer impedance matching - classification of power -amplifiers – Class A, Class B, Class AB and Class C – expression for efficiency of class B push pull -power amplifier – push pull power amplifier with output transformer – complementary symmetry -push pull power amplifier – advantages and disadvantages - cross over distortion in Class B power amplifier – importance of heat sinks and heat dissipation curves in power amplifiers 

MODULE III

Oscillators 

Classification– Barkhausan criteria–RC Oscillators: RC phase shift oscillator, Wein bridge oscillator -expression for frequency of oscillation (no derivation) – LC oscillators. Hartley oscillator, Colpitts oscillator, applications of RC and LC oscillators – crystal oscillator - applications Multivibrators Types of multivibrators – Bistable Multivibrator using transistor- triggering methods- monostable multivibrator using transistor - working and wave form – expression for pulse width (no derivations), factors affecting pulse width - triggering methods - astable multivibrator using transistor - working and wave form – expression for frequency – Schmitt trigger circuit using transistor- explanation with waveform – U.T.P, L.T.P, and hystersis – applications of multivibrators and Schmitt trigger 

MODULE - IV

Wave Shaping circuits 

Types of wave forms – ideal pulse wave form – rise time, fall time, and tilt - linear and non linear wave shaping circuits- transient phenomena in RC and RL circuits – RC differentiating and integrating circuits 

Clipping circuits – diode clippers – series, shunt, biased and combinational clipper circuits - Zener  diode clipper circuits – clamping circuits - diode clampers – positive, negative, and biased type – explain with sine and square wave input 

TEXT BOOKS 

         1. Basic Electronics and Linear circuits          - Kulshreshtha, D.C. Bhargava, 

                                                             


S.C . Guptha 

         2. Electronics devices and circuit theory         
- Floyd 






REFERENCE BOOK

         1. Electronics devices and circuit theory    
 - Robert Boyelsted, Louis Nashelsky 

         2. Electronics Devices and Circuits              
 - Bogart 

         3. Introduction to Electronic Circuit Design
- Spencer and Ghausi 

         4. Electronics and circuits                       

- David A Bell 

         5. Solid state pulse circuits                     

- David A Bell 

         6. Amplifiers with discrete components    
        - R.S Moni. 

         7. Electronic Principles                          

- Malvino. 

         8. Applied Electronics & Instrumentation    
 - R K Rajput
        SUBJECT TITLE                  : ANALOG CIRCUITS LAB 

         SUBJECT CODE                 : 

         PERIODS/WEEK                 : 4
         PERIODS/SEMESTER        : 72

                                       LIST OF EXPERIMENTS 
1. Design and construct 

    (i) RC differentiator circuit 

    (ii) RC integrator circuit 

    and study its pulse response 

2. Design, construct and test shunt diode clipper circuits 

   (i) Positive clipper 

   (ii) Negative clipper 

   (iii) Biased clipper 

3. Zener diode clipper circuit 

4. Design, construct and test various diode clamping circuits 

    (i) Positive clamper 

    (ii) Negative clamper 

    (iii) Biased clamper 

5. Design single stage RC coupled CE amplifier for a given gain 

    (i) Observe the phase difference between input and output wave forms 

    (ii) Measure mid band gain 

    (iii) Plot its frequency response and determine the band width 

6. Design an emitter follower circuit and measure the gain. 

7. Design a RC phase shift oscillator for a given frequency of oscillation. 

8. Design, construct and test a transistor astable multivibrator for 

    (i) a specified frequency 

    (ii) a specified duty cycle 

9. Design a simple sweep circuit and observe its output wave form for a square wave  

    input. 

10. Assemble a boot strap sweep generator circuit & plot its output wave form for square 
     Wave input. 

11. Design a BJT monostable multivibrator and plot the wave forms at base and collector  

     of the transistors. 

12. Design a Schmitt trigger circuit using BJT for specified UTP and LTP and observe the  

      output with a sine wave input. Plot its transfer characteristics. 

13.  Design a UJT relaxation oscillator for a specified frequency of oscillation.

14. Design a WEIN BRIDGE oscillator for a given frequency of oscillation. 

15. Plot the input and output characteristics for a transistor in common emitter 
      Configuration and determine current gain, input and output resistance. 

	Subject Title  
:  Digital Instrument Principles
	Subject Code  
:  

	Periods / Week  
:  4
	Periods / Term
:  72

	TIME SCHEDULE

	MODULE
	TOPIC
	PERIODS

	I
	Number system, Boolean algebra                                         
	16

	
	TEST
	2

	II
	Combinational logic circuits                        
	16

	
	TEST
	2

	III
	Sequential logic circuits                                              
	16

	
	TEST
	2

	IV
	ADC , DAC & MEMORIES
	16



	TOTAL

	72


                                        OBJECTIVES 

Module – I

1.1.Understand number systems

1.1.1Explain the conversion from decimal to binary by actual division and tabulation with

suitable example.

1.1.2 Discuss decimal and binary fractions and conversion of decimal fraction into binary

with suitable examples.

1.1.3 Give the features of octal number system with suitable examples for conversion of

decimal into octal and octal into binary.

1.1.4 Discuss octal fractions and conversion of decimal fraction into octal.

1.1.5 Give the features of Hexadecimal number system with suitable examples for

conversion of decimal into Hexadecimal and Hexadecimal into binary.

1.1.6 Discuss Hexadecimal fraction and conversion of Hexadecimal into direct binary and

back.

1.1.7 State the need for binary codes and list different types of binary codes.

1.1.8 Discuss the BCD codes, excess-3 code, Gray code and binary weighted codes with

suitable examples.

1.1.9  Discuss ASCII code

1.1.10 Give the idea of EBCDIC and error detecting and correcting codes.

1.1.11 With suitable examples give the idea of binary arithmetic such as addition,

subtraction, multiplication and division.

1.2. Understand Boolean algebra and logic simplifications

1.2.1 State the importance of logic theory and its applications.

1.2.2 Give the circuit diagram and explain the switching functions of AND, OR, XOR, and

         give their logic symbols

1.2.3 Draw symbols for NAND, NOR, NOT operation and discuss the advantages of using

         universal logic gates.

1.2.4 Know about the sum of product (SOP) expression, product of sum expression (POS.)

         minters and max terms

1.2.5 State the need for simplifying Boolean expression

1.2.6 Discuss the straight simplification with the help of logic rules and truth tables.

1.2.7Give the basic principle of Karnaugh map..

1.2.8 Discuss two variables, three variables and four variables K-maps with the help of

         suitable examples and its reductions.

1.2.10 Give an idea of Don’t care terms.

1.2.11 Discuss reduction of Boolean expressions using K-map.

1.2.12 Give the idea of simplification in both SOP and POS form with the help of example

1.2.13 List the advantages and disadvantages of Karnaugh map.

Modlule– II

2.1. Understand logic families

2.1.1 Classify digital logic gates on the basis of number of components incorporated with

          examples.

2.1.2 Give an idea of existing logic families.

2.1.3 Distinguish between positive and negative logic.

2.1.4 Describe how to represent logic gates by switches.

2.1.5 Give the detailed circuit description of transistor transfer logic and TTL inverter.

2.1.6 Identify the terms VIL, VIH, VOL, VOH, Noise margin, noise immunity propagation

         delay.

2.1.7 Identify the term current sourcing and current sinking, fan-in, fan-out, power

dissipation, speed power product.

2.2.Understand combinational logic circuits

2.2.1 Give the idea of combinational logic circuits.

2.2.2 Design half adder, full adder, half subtractor, and full subtractor.

2.2.3 Design BCD adders.

2.2.4 Study the importance of Look-ahead carry adder with examples.

2.2.5 Give the basic idea of a multiplexer.

2.2..6 Discuss the operation of Multiplexers and demultiplexers.

2.2..7 List and explain the various applications of multiplexers and demultiplexers.

2.2..8 Understand operation of encoders and decoders.

2.2..9 Explain various decoders such as BCD to decimal, binary to excess 3 code, binary to

         gray code and BCD to 7 segment with suitable examples.

2.2..10  Give an idea of digital comparators.

Module – III

3.1. Understand sequential logic circuits
3.1.1 Give the idea of sequential logic circuits

3.1.2 Distinguish between synchronous and asynchronous sequential logic circuits

3.1.3 Construct SR flip flop using NAND gates

3.1.4 Explain JK flip flop with the help of truth table and timing diagram.

3.1.5 Study the need for preset and clear inputs

3.1.6 Analyze the race around condition

3.1.7 Give the idea with diagram and truth table of master slave JK flip flop

3.1.8 Explain D flip flop, T flip flop with the help of diagram and truth table

3.1.9 Discuss the working of shift registers serial in serial out parallel in parallel out

         parallel in serial out and serial in parallel out

3.1.10 Differentiate between right shift and left shift registers

3.1.11 Give the application of shift registers

3.1.12 Give the working of ring counter and its applications

3.1.13 Explain Johnson counter and its applications

3.1.14 Give an introduction to Binary counters

3.1.15 Differentiate between synchronous and asynchronous counters

3.1.16 Give the idea of asynchronous ripple counter with the help of flip flop states of the

          outputs and wave forms

3.1.17 Design and implement modulo- N asynchronous counter

3.1.18 Study the design procedure of modulo N synchronous counter and its realization.

Module – IV

4.1. Understand different types memories
4.1.1 Explain semi conductor memory

4.1.2 List various types of memory

4.1.3 Distinguish between ROM and RAM

4.1.4 Explain basic principle of working of ROM

4.1.5 State different types of ROM

4.1.6 List different ROM and RAM ICs

4.1.7 Explain the working of dynamic memory

4.1.8 Compare Static RAM, Dynamic RAM

4.1.9 State the difference between Flash ROM and NVRAM

4 .2. Understand D to A and A to D converters and more logic circuits

4..2.1 Define accuracy

4..2.2 Define resolution

4..2.3 Calculate accuracy and resolution for DAC

4.2.4 Draw the block diagram of simple binary weighted DAC

4.2.5 Explain simple binary weighted DAC

4.2.6 Explain briefly R- 2R ladder type network for DAC

4.2.7Define ADC

4.2.8 Define & calculate resolution for ADC

4.2.9 Theory and block diagram of counter-ramp type ADC

4.2.10 List the advantages and disadvantage of counter ramp type ADC

4.2..11 Draw the block diagram of successive approximation ADC

4.2.12 Explain briefly successive approximation ADC

4.2..13 List the advantages and disadvantages of SA- ADC

CONTENT DETAILS

Module – I

Number System and Boolean algebra

Number systems - decimal, binary, octal, Hex number system – conversion from one system to

another system – Fractions in all the number systems and its conversions - use of binary codes,

different types of binary codes, binary coded decimal, self complementing codes, ASCII Code,

EBCDIC error detecting and correcting codes, binary addition, subtraction, multiplication and

division. 1’st complement and 2’s complement method of subtraction

Introduction to logic theory, switching functions AND, OR, NOT, NOR, NAND, EX-OR operations.

The sum of products (SOP) expression, product of sum (POS) expression, switching circuits, truth

tables, Boolean theorems and postulates - simplifications of Boolean expressions - simplifications

using postulates and Karnaugh map.

Module – II

Logic families

SSI, MSI, LSI, VLSI and ULSI, existing logic families, positive and negative logic - Transistor

Transistor Logic- standard TTL and Schottky TTL, TTL inverter, , noise margin, noise immunity,

propagation delay, current sourcing and current sinking, fan in, fan out, power dissipation, speed

power product, Comparison of advantages and disadvantages of various logic families

Combinational Logic Circuit

Introduction – Design half adder, full adder, half subtractor, full subtractor, BCD adder-

Look ahead Carry adder, multiplexer/data selector - basic 2 to 1MUX, 4 to 1 MUX, applications of

the MUX, demultiplexer, 1 to 2 demultiplexer, 1 to 4 demultiplexer, – multiplexer and demultiplexerIcs-Encoders and decoders, encoder and decoder Ics.

BCD to decimal, BCD to 7 segment decoder – encoder – digital comparators

Module – III

Sequential Logic Circuits

Introduction - SR flip flop, SR latch - SR flip-flop using NAND gates, JK flip- flop with preset and

clear inputs, D flip-flop, T flip-flop, Master Slave flip-flop – Flip flop ICs

Binary counters-design and implementation of asynchronous modulus N counter, up down counters-examples- Design and implementation of mod N synchronous counters, and random sequence generators-examples.Study of counter ICs, implementation of mod N counters.

Shift registers, serial in serial out, parallel in parallel out, serial in parallel out, parallel in serial out

shift registers, left shift and right shift registers applications of shift registers, ring counter, Johnson

counter and applications.

Module – IV

Memories

Semi conductor memory- Non-volatile memories – ROM – PROM – EPROM – EEROM – Flash

ROM Volatile memories– RAM – static RAM - dynamic RAM –– specifications of memory like speed, access time,capacity, type

Digital to analog conversion – Binary weighted DAC – R-2R ladder type network for DAC – Analog to digital conversion – Ramp type ADC – Successive Approximation ADC

TEXT BOOKS

1. Digital fundamentals                                             - Floyd & Jain

2.  Fundamentals of digital circuits                                      - A. Anand Kumar

REFERENCE BOOKS

1.  Digital system principles and applications                       - Ronald J. Tocci

2.  Digital Integrated Circuits                                               - Bogart

3.  Digital Logic Applications and Design                            - John M Yarbrough

4  Digital computer fundamentals                                          - Thomas. C. Bartee

5.  Digital electronics- An introduction to theory and practice      - Gothman

6.  Digital design                                                                      - Mano

7  Digital Electronics                                                        - Green

             SUBJECT TITLE

: DIGITAL INSTRUMENTS LAB


SUBJECT CODE

:


PERIODS PER WEEK
:  4


PERIODS/SEMESTER
:  72
LIST OF EXPERIMENTS

1. Familiarization of  

(i) TTL and CMOS Logic IC’s by Verification of Truth Tables  

(ii) Universal gates for implementing other logic functions

2. Design a binary to gray and gray to binary converter. 

3. Design, setup and verify the 

(i)  Half and full adder circuits

(ii) Half and full subtractor circuits

4. Implement given logic functions using basic gates/universal gates

5. Four bit adder and subtractor using ICs 7483 

6. Design BCD adder using IC 7483.

7. Design BCD to Seven Segment Decoder using 7447 and Display

8. Design 4 to 1 MUX using NAND Gates 

9. Study the multiplexer IC 74151 

10. Implement combinational logic using multiplexer ICs

11. Verify the truth table RS, D, JK, T  Flip flops using NAND gate/FF IC’s

12. Design and construct asynchronous mod- N counter using flip-flops. 

13. Design and construct synchronous mod - N counters flip-flops.

14. Design and construct random sequence generators.

15. Study of counter ICs. 

16. Design and construct astable and monostable multivibrators 

17. Design and construct 4 bit shift register using flip flops.

18. Study the operation of shift register ICs. 

19. Construct Johnson counter and Ring counter.

	Subject Title  
:  ELECTRICAL & ELECTRONIC INSTRUMENTS
	Subject Code  
:  

	Periods / Week  
:  5
	Periods / Term
:  90

	TIME SCHEDULE

	MODULE
	TOPIC
	PERIODS

	I
	Ammeter ,Voltmeter & Multimeter                      
	22

	
	TEST - 1
	2

	II
	Watt meters,Energy meters   & Bridges               
	20

	
	TEST - 2
	2

	III
	Cathode Ray Oscilloscope                                   
	20

	
	TEST - 3
	2

	IV
	Digital instruments, Universal timer, logic &spectrum  analysers & Recorders                      


	20

	
	TEST - 4
	2

	TOTAL
	90


OBJECTIVES
MODULE – I
1.1. Understand the working of Moving Coil Ammeter and Voltmeter
1.1.1 Explain the  working  of  galvanometer

1.1.2 Explain the deflecting, controlling and damping Torque in moving

system  and the effect of control and damping force on measuring

instrument.

1.1.3   Explain the conversion of galvanometer into voltmeter and ammeter

1.2.Understanding the working of Moving iron Ammeter and Voltmeter

1.2.1 Describe the constructional details and the principle of working attraction type

Moving Iron Instrument

1.2.2. Describe the constructional details and the principle of working repulsion type

Moving Iron Instrument

1.2.3Comparison of attraction type and repulsion type moving iron instrument

1.2.4 Method of increasing range of ammeters and Voltmeters.

1.3.0 Understand the working of multi meter and its uses

1.3.1 Draw the block diagram of analog multimeter

1.3.2 Draw the circuit in the analog multimeter to measure different values of
resistances

1.3.3 Draw and explain the DC voltage and DC current measuring circuit

1.3.4 Explain the measuring of AC quantity in analog multimeter

1.3.5 List the specification of a multi meter (analog type)

MODULE – II

2.1. Understand the Watt meters & Energy meters
2.1.1 Explain with suitable diagram the constructional details of dynamometer type

Wattmeter

2.1.2 Explain the Operating principle of dynamometer type Wattmeter

2.2. State the purpose of an energy meter

2.2.1 Describe with suitable diagram the construction of induction single phase
energy meter

2.2.2    Explain the principle of measuring energy using single phase energy meter

2.3.Understand the working of impedance bridges and their uses

2.3.1  Explain with circuit the principle of resistance measurement using DC wheat

bridge

2.3.2  Explain with circuit the principle of impedance measurement using Maxwell’s
&Hay’s bridges

2.3.3 Capacitance measurement using Wein bridge and Schering bridge

2.3.3   Explain the working principle of Q meter

MODULE – III

3.1. Understand Cathode Ray Oscilloscope

3.1.1 Explain the Block diagram

3.1.2 Brief CRT, Electron gun, Focusing, Electrostatic deflection, Deflection
sensitivity

3.1.3 Explain the measurement of amplitude,frequency&phase using CRO

3.1.4  Describe dual beam and dual trace types

3.1.5 Explain sampling Oscilloscope

3.1.6 Explain  digital storage Oscilloscope

3.1.7 Explain the properties, applications and specifications

3.1.8 Explain special type CRO probes

3.1.9  Explain  block diagram  &principle of operation of function generator

3.1.10  Explain pulse generator

MODULE – IV

4.1. Understand Digital instruments

4.1.1 Explain digital voltmeter

4.1.2 Describe digital multimeter and measurement of voltage, current and
resistance

4.2. Understand Universal timer/counter

4.2.1 Explain the block diagram and principle of measurement of Time & Frequency

4.3. Understand Logic Analyzer

4..3.1 Describe the block diagram and principle of operation.

4.4.Understand spectrum Analyzer

4.4.1 Describe the block diagram and principle of operation.

4.5.Understand the concept of  recorders

4.5.1 Explain the working with the help of a diagram, Galvanometric Recorders

4.5 .2 Explain the working with the help of a diagram ,Potentiometer type Recorders

4.5.3 Explain the working with the help of a diagram X-Y Recorders

4.5.4 Explain the working with the help of a diagram Circular Chart Data Recorders

4.5.5 Explain the working with the help of a diagram Strip Chart Recorders

4.5.6 Compare different types of data recorders

             CONTENT DETAILS

MODULE – I
Ammeters & Volt Meters

 galvanometer working principle with a diagram - conversion of galvanometer into voltmeter and ammeter –Permanent magnet Moving coil-Constructional details- -Moving system- control Damping,  - ammeter shunt-voltmeter multipliers-  

Moving iron type- attraction and repulsion type-- advantages and disadvantages                                              – Resistance measurement circuit in the multimeter – DC voltage and current measuring circuit – AC voltage and current measuring circuit in the multimeter - specifications of a multimeter (analog type) 

MODULE – II

Wattmeter-Dynamometer type theory- construction- errors-correction factors-wattmeter connections for single-phase measurement, 

Induction type-single phase energy meter. Theory of operation-errors and compensation 

Measurement of resistance using Wheat stones bridge - measurement of impedance using Maxwell’s bridge and Hay’s bridge&schering’bridges solve some simple problems working of Q meterCircuit 

MODULE – III

Cathode Ray Oscilloscope – Block diagram explanation 

CRO - Electron gun – Focusing – Electro static defletion – Defletion sensitivity – measurement of amplitude, frequency & phase. 

Dual beam & Dual trace CRO – specifications Digital Oscilloscope, Sampling and storage Oscilloscope –  –– applications – specifications , Special purpose CRO probes.,

Function generator –Block diagram explanation 

 Pulse generator. 

MODULE – IV
Digital voltmeter – digital multimeter – measurement of voltage, current & resistance – specifications – 

 Universal timer/counter, Time & Frequency 

measurement , Logic Analyzer. .spectrum analyser

Data Recorders – Galvanometric Recorders – Potentiometer type Recorders – X-Y Recorders – Circular Chart Data Recorders – Strip Chart Recorders 
TEXT BOOKS 

1. Electrical Technology


   - B L Thereja

2. Electronic Instrumentation                          - Khalsi




REFERENCE BOOK

     1. Engineering Metrology                        

   – R.K.Jain 

     2. Mechanical and Industrial Instrumentation           – A.K.Sawhney 

     3. Engineering Measurement and Instrumentation     – L.F.Adams 

     4. Principles of Measurement and Instrumentation     – Alan.S.Morris 

     5. Modern Electronic Instrumentation &             – Albert.D.Helfricr, William.D.Cooper 

         Measurement Techniques 

      6. Electronic Instrumentation 


- R K Rajput

	Subject Title  
:  ELECTRICAL & ELECTRONIC INSTRUMENTS
	Subject Code  
:  

	Periods / Week  
:  5
	Periods / Term
:  90

	TIME SCHEDULE

	MODULE
	TOPIC
	PERIODS

	I
	Ammeter ,Voltmeter & Multimeter                      
	22

	
	TEST - 1
	2

	II
	Watt meters,Energy meters   & Bridges               
	20

	
	TEST - 2
	2

	III
	Cathode Ray Oscilloscope                                   
	20

	
	TEST - 3
	2

	IV
	Digital instruments, Universal timer, logic &spectrum  analysers & Recorders                      


	20

	
	TEST - 4
	2

	TOTAL
	90


OBJECTIVES
MODULE – I
1.1. Understand the working of Moving Coil Ammeter and Voltmeter
1.1.1 Explain the  working  of  galvanometer

1.1.2 Explain the deflecting, controlling and damping Torque in moving

system  and the effect of control and damping force on measuring

instrument.

1.1.3   Explain the conversion of galvanometer into voltmeter and ammeter

1.2.Understanding the working of Moving iron Ammeter and Voltmeter

1.2.1 Describe the constructional details and the principle of working attraction type

Moving Iron Instrument

1.2.2. Describe the constructional details and the principle of working repulsion type

Moving Iron Instrument

1.2.3Comparison of attraction type and repulsion type moving iron instrument

1.2.4 Method of increasing range of ammeters and Voltmeters.

1.3.0 Understand the working of multi meter and its uses

1.3.1 Draw the block diagram of analog multimeter

1.3.2 Draw the circuit in the analog multimeter to measure different values of
resistances

1.3.3 Draw and explain the DC voltage and DC current measuring circuit

1.3.4 Explain the measuring of AC quantity in analog multimeter

1.3.5 List the specification of a multi meter (analog type)

MODULE – II

2.1. Understand the Watt meters & Energy meters
2.1.1 Explain with suitable diagram the constructional details of dynamometer type

Wattmeter

2.1.2 Explain the Operating principle of dynamometer type Wattmeter

2.2. State the purpose of an energy meter

2.2.1 Describe with suitable diagram the construction of induction single phase
energy meter

2.2.2    Explain the principle of measuring energy using single phase energy meter

2.3.Understand the working of impedance bridges and their uses

2.3.1  Explain with circuit the principle of resistance measurement using DC wheat

bridge

2.3.2  Explain with circuit the principle of impedance measurement using Maxwell’s
&Hay’s bridges

2.3.3 Capacitance measurement using Wein bridge and Schering bridge

2.3.3   Explain the working principle of Q meter

MODULE – III

3.1. Understand Cathode Ray Oscilloscope

3.1.1 Explain the Block diagram

3.1.2 Brief CRT, Electron gun, Focusing, Electrostatic deflection, Deflection
sensitivity

3.1.3 Explain the measurement of amplitude,frequency&phase using CRO

3.1.4  Describe dual beam and dual trace types

3.1.5 Explain sampling Oscilloscope

3.1.6 Explain  digital storage Oscilloscope

3.1.7 Explain the properties, applications and specifications

3.1.8 Explain special type CRO probes

3.1.9  Explain  block diagram  &principle of operation of function generator

3.1.10  Explain pulse generator

MODULE – IV

4.1. Understand Digital instruments

4.1.1 Explain digital voltmeter

4.1.2 Describe digital multimeter and measurement of voltage, current and
resistance

4.2. Understand Universal timer/counter

4.2.1 Explain the block diagram and principle of measurement of Time & Frequency

4.3. Understand Logic Analyzer

4..3.1 Describe the block diagram and principle of operation.

4.4.Understand spectrum Analyzer

4.4.1 Describe the block diagram and principle of operation.

4.5.Understand the concept of  recorders

4.5.1 Explain the working with the help of a diagram, Galvanometric Recorders

4.5 .2 Explain the working with the help of a diagram ,Potentiometer type Recorders

4.5.3 Explain the working with the help of a diagram X-Y Recorders

4.5.4 Explain the working with the help of a diagram Circular Chart Data Recorders

4.5.5 Explain the working with the help of a diagram Strip Chart Recorders

4.5.6 Compare different types of data recorders

             CONTENT DETAILS

MODULE – I
Ammeters & Volt Meters

 galvanometer working principle with a diagram - conversion of galvanometer into voltmeter and ammeter –Permanent magnet Moving coil-Constructional details- -Moving system- control Damping,  - ammeter shunt-voltmeter multipliers-  

Moving iron type- attraction and repulsion type-- advantages and disadvantages                                              – Resistance measurement circuit in the multimeter – DC voltage and current measuring circuit – AC voltage and current measuring circuit in the multimeter - specifications of a multimeter (analog type) 

MODULE – II

Wattmeter-Dynamometer type theory- construction- errors-correction factors-wattmeter connections for single-phase measurement, 

Induction type-single phase energy meter. Theory of operation-errors and compensation 

Measurement of resistance using Wheat stones bridge - measurement of impedance using Maxwell’s bridge and Hay’s bridge&schering’bridges solve some simple problems working of Q meterCircuit 

MODULE – III

Cathode Ray Oscilloscope – Block diagram explanation 

CRO - Electron gun – Focusing – Electro static defletion – Defletion sensitivity – measurement of amplitude, frequency & phase. 

Dual beam & Dual trace CRO – specifications Digital Oscilloscope, Sampling and storage Oscilloscope –  –– applications – specifications , Special purpose CRO probes.,

Function generator –Block diagram explanation 

 Pulse generator. 

MODULE – IV
Digital voltmeter – digital multimeter – measurement of voltage, current & resistance – specifications – 

 Universal timer/counter, Time & Frequency 

measurement , Logic Analyzer. .spectrum analyser

Data Recorders – Galvanometric Recorders – Potentiometer type Recorders – X-Y Recorders – Circular Chart Data Recorders – Strip Chart Recorders 
TEXT BOOKS 
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   - B L Thereja

2. Electronic Instrumentation                          - Khalsi




REFERENCE BOOK

     1. Engineering Metrology                        

   – R.K.Jain 

     2. Mechanical and Industrial Instrumentation           – A.K.Sawhney 

     3. Engineering Measurement and Instrumentation     – L.F.Adams 

     4. Principles of Measurement and Instrumentation     – Alan.S.Morris 

     5. Modern Electronic Instrumentation &             – Albert.D.Helfricr, William.D.Cooper 

         Measurement Techniques 

      6. Electronic Instrumentation 


- R K Rajput

	Subject Title  
:  INSTRUMENT TRANSDUCERS
	Subject Code  
:  

	Periods / Week  
:  4
	Periods / Term
: 72

	TIME SCHEDULE

	MODULE
	TOPIC
	PERIODS

	I
	Transducers & its classifications

Variable resistance transducers
	16

	
	TEST - 1
	2

	II
	Variable inductance transducers

Magnetic transducers

Hall effect transducer
	16

	
	TEST - 2
	2

	III
	Variable capacitance transducers

Piezo-electric transducer
	16

	
	TEST - 3
	2

	IV
	Photoelectric transducers

Radiation detectors 
	16

	
	TEST - 4
	2

	TOTAL
	72


OBJECTIVES

MODULE-I

1.1 Understand  Transducers & its Classification

1.1.1 Define Transducer

1.1.2 Study the classifications of transducer- active and passive, primary and

secondary, analog and digital type transducers, transducers and inverse

transducers with examples

1.1.3 Differentiate sensors and transducers

1.1.4 Compare mechanical and electrical transducer with examples

1.2. Understand Variable resistance transducers

1.2.1 Know the principle of resistive transducers

1.2.2  Explain the principle of operation of linear and rotary potentiometer

1.2.3  Derive the sensitivity of linear and rotary potentiometer

1.2.4  Know the loading effect

1.2.5 Derive the expression for loading error

1.2.6 Explain the principle of operation of strain gauges

1.2.7 Derive the expression for gauge factor

1.2.8  Solve simple problems

1.2.9 Explain the types of strain gauges

1.2.10  List the advantages & disadvantages of semiconductor strain gauges

1.2.11  Describe strain gauge bridge circuit

MODULE II

2.1.Understand Variable Inductance transducers

2.1.1 Describe the principle of Variable Inductance Transducer

2.1.2 Explain the classification of Inductive Transducer-self inductance and mutual

inductance

2.1.3 Study variable reluctance and variable eddy current inductive Transducer

2.1.4  Explain the construction and working of LVDT

2.1.5 List the advantages and disadvantages of LVDT

2.1.6 Describe the applications of LVDT

2.1.7 Explain the construction and working of RVDT

2.2. Understand Magnetic transducer

2.2.1 Study the principle of operation of search coils

2.2.2 Study the principle of operation of Magneto resistive transducer

2.2.3 Study the principle of operation of Magnetostrictive transducer

2.2.4 Define Hall Effect

2.2.5 Explain the principle of operation of Hall Effect Transducer

2.2.6 Describe the application of Hall Effect Transducer

MODULE III

3.1.Understand Variable Capacitive Transducers

3.1.1 Describe the principle of Variable Capacitive Transducer

3.1.2 Explain the working of Variable area, Variable distance and Variable Dielectric

     type Capacitive Transducer-Sensitivity equations

3.1.3 Study differential capacitive Transducer

3.1.4  Describe the applications of Variable capacitive transducers

3.2.Understand Piezoelectric Transducer

3.2.1.Know Piezo electric effect

3.2.2 Explain principle of operation of piezoelectric transducers

3.2.3. List the classification of piezo electric materials

3.2.4 List the properties of piezo electric material

3.2.5 Derive the expression for output voltage

3.2.6. Describe the equivalent circuit

3.2.7 List the applications-Dynamic pressure measurement and accelerometer

MODULE IV

4.1 Understand Photoelectric Transducers

4.1.1 Study photoelectric effect

4.1.2 Describe the classification of photo electric transducer

4.1.3 Describe the working principles of photo emissive cell

4.1.4 Describe the working principles of conductive cells

4.1.5. Describe the working principles of photo voltaic cells

4.1.6. Describe the working principles of Photomultiplier tube

4.1.7 List the applications of Photoelectric Transducers

4.2.  Understand Radiation detectors

4.2.1 Explain the construction and operation of Ionization chamber

4.2.2. Explain the construction and operation of Proportional counter

4.2.3 Explain the construction and operation of Geiger – Muller counter

4.2.4. Explain the construction and operation of   Scintillation counter

4.2.5. Describe working of  solid state transducers for radiation

4.2.6. List the applications of radiation detectors

CONTENT DETAILS

MODULE-I

Transducers & its Classification-Define Transducer-active and passive - primary and  Secondary-analog and digital type transducers -transducers and inverse  transducers Compare mechanical and electrical transducer 
Variable resistance transducers-Resistive transducers - linear and rotary potentiometer - loading effect - loading error -strain gauges - expression for gauge factor - simple problems-types of strain gauges -advantages & disadvantages of semiconductor strain gauges-strain gauge bridge circuit
MODULE II

Variable Inductance transducers - principle - classification -self inductance and mutual inductance - variable reluctance and variable eddy current inductive Transducer
LVDT - advantages and disadvantages -applications - RVDT

Magnetic  transducer - operation of search coils - Magneto resistive transducer  -operation 
Hall Effect Transducer- application of Hall Effect Transducer
MODULE III

Variable Capacitive Transducers -principle of Variable Capacitive Transducer -Variable area, Variable distance and Variable Dielectric type Capacitive Transducer-Sensitivity equations -differential capacitive Transducer- applications 

Piezoelectric Transducer - Piezo electric effect -principle - List the classification 
properties of piezo electric material -expression for output voltage - equivalent circuit 

List the applications-Dynamic pressure measurement and accelerometer
MODULE IV

Photoelectric Transducers - photoelectric effect - classification -working principles of photo emissive cell- working principles of conductive cells - working principles of photo voltaic cells - working principles of Photomultiplier tube  - applications of Photoelectric Transducers  
Radiation detectors - Ionization chamber - Proportional counter- Geiger – Muller counter
Scintillation counter - solid state transducers for radiation - applications of radiation detectors

                                    TEXT BOOKS

1. Transducers and Instrumentation (Second edition)

- D.V.S Murthy

2.Electrical & Electronic Measurements & Instrumentation    
- J B Gupta





REFERNCE BOOK

1. Mechanical Measurements & Control                                  - D .S. Kumar

2. Mechanical Measurements & Instrumentation                     - A. K. Sawhney

3. Instrument Technology Vol. I, II, III 
                                  - E.B.Jones      

4. Mechanical and Industrial Measurement 
                                  - R.K.Jain

      5.  Instrumental Methods of Analysis 

          

   - Nakra Chowdhari

      6. Mechanical Measurements & Instrumentation          
  - R.K.Rajput
 
  7. Electrical & Electronic Measurements and Instrumentation  - Umesh sinha

      8 .Electrical & Electronic Measurements and Instrumentation – J B Gupta 
SUBJECT TITLE
: MEASUREMENT SYSTEM LAB  
SUBJECT CODE
:   

PERIODS/WEEK
:  6

         PERIODS/SEMESTER
:  108
LIST OF EXPERIMENTS

1. Determine the Unknown resistance using Wheastones bridge

2. Study the error and  accuracy of an instrument

3. Plot the Hysterisis  curve of measuring instruments

4. Determine the dynamic characteristic of different types of thermometers

5. Study the characteristic of LDR

6. Study the characteristic of LVDT

7. Study of Hall Effect Transducer

8. Study the Charecteristic of a strain guage.

9. Study the characteristic of  capacitive transducer 
10. Study the characteristic Piezo electric transducer
11. Study Potetiometer type Recorder

12. Study Strip Chart Recorder

13. Study Circular Chart Recorder

14. Measure Unknown Inductance using Hays bridge

15. Measure unknown Capacitance using Shering Bridge

      1.   Calibration of ammeter/voltmeter using slide wire potentiometer 

2. Measure the low and medium resistance by volt – ampere method 

3. Verify Kirchoff’s laws, superposition theorem, and Thevenin’s theorem in DC circuit

4. Draw the circuit for measuring single phase power using wattmeter  

5. Calibrate energy meter by direct loading at unity power factor 

6. Calibrate energy meter by phantom loading at ( a) unity p.f (b) 0.866 p f ( c) 0.5 p f                                                7.   Measurement of low voltage A C and D C voltage using CRO

8. Measurement of voltage and current by loading the regulated Power Supply.

9. Construct  different ranges of ammeters by using moving coil ammeter & measure   

        their current

10. Construct different ranges of voltmeter by using moving coil ammeter & measure  

       their voltages

11.  Measure the unknown frequency by using known frequency  by Lissajeous 

       pattern method

12.  Measure phase difference of given waveform using CRO

13.  Measure the unknown resistance using Wheatstone  Bridge

14.  Measure the unknown  inductance using Hay's Bridge

15.  Measure the unknown  capacitance using Schering's Bridge

16. Measurement of  Line  regulation & load regulation of regulated Power Supply.
