
 Table of Contents 2 Basic Electronics (Sem. 2 / Comp. / MSBTE) 

 

1.13.2 Classification of Capacitors . ......................... 1-14 

1.13.3 Dielectric Materials used for  
Capacitors  ........................................................... 1-15 

1.14 Capacitors Specification  ................................................. 1-15 

1.15 Types of Fixed Capacitors and their  
Applications  ......................................................................... 1-16 

1.16 Colour Coding of Capacitors  ........................................ 1-17 

1.16.1 Using Numerals  ................................................ 1-17 

1.16.2 Using Colour Band System  .......................... 1-18 

1.16.3 By Means of Characters  ................................ 1-18 

1.16.4 Directly Printed  ................................................. 1-18 

1.17 Variable Capacitors  ........................................................... 1-19 

1.17.1 Symbol and Units  ............................................ 1-19 

1.17.2 Applications of Variable Capacitors  ......... 1-19 

1.18 Inductors  ............................................................................... 1-19 

1.18.1 Construction and Symbol  ............................. 1-20 

1.18.2 Types of Inductor . ............................................ 1-20 

1.18.3 Types of Fixed Inductor . ................................ 1-20 

1.18.4 Materials used for Inductor  ......................... 1-20 

1.18.5 Applications of Fixed Inductors  ................. 1-20 

1.18.6 Choke  .................................................................... 1-21 

1.19 Classification of Inductors  .............................................. 1-21 

1.20 Colour Code of Inductors  .............................................. 1-21 

1.20.1 Four Band Colour Code  ................................. 1-21 

1.20.2 Five Band Colour Code  .................................. 1-22 

1.21 Variable Inductors  ............................................................. 1-23 

1.21.1 Application of Variable Inductors  ............. 1-23 

1.22 Voltage and Current Sources  ...................... 1-24 

1.22.1 Independent Voltage Sources  .................... 1-24 

1.22.2 Current Sources  ................................................ 1-25 

1.23 Signal Waveform  ............................................................... 1-26 

1.23.1 Definition of Waveform  ................................. 1-26 

1.23.2 Types of AC Waveforms  ................................ 1-26 

1.23.3 Waveform of Sinusoidal AC ......................... 1-26 

1.23.4 Cycle  ...................................................................... 1-27 

1.23.5 Time Period or Periodic Time (T) ............... 1-28 

1.23.6 Frequency . ........................................................... 1-28 

1.23.7 Amplitude . .......................................................... 1-28 

1.23.8 Phase ..................................................................... 1-28 

1.23.9 Wavelength  ........................................................ 1-28 

1.24 Types of Signals Sinusoidal, Triangular and  
Square   .................................................................................. 1-29 

1.24.1 Time and Frequency Domain   
Representation of Signals  ............................ 1-29 

1.25 Introduction to Integrated Circuits  ............................ 1-30 

1.25.1 Disadvantages of Discrete Circuits  ........... 1-30 

1.26 Integrated Circuits  ............................................................ 1-30 

1.26.1 Classification of Integrated Circuits  ......... 1-30 

1.26.2 Classification Based on the Applications 
(Linear and Digital)  .......................................... 1-31 

1.27 Scale of Integration or Level of Integration  ........... 1-31 

1.28 Advantages of Integrated Circuits  ............................. 1-32 

1.29 Disadvantages of Integrated Circuits  ........................ 1-32 

1.30 Uses of ICs  ............................................................................ 1-32 

1.31 Difference between Linear and Non-linear ICs. ..... 1-32 

1.32 MSBTE Questions and Answers  ................................... 1-33 

1.33 I-Scheme Solved Examples  ........................................... 1-37 

1.34 I-Scheme Questions and Answers  ............................. 1-38 

 Review Questions ........................................... 1-33 

Unit – II 

Chapter 2 : Semiconductor Diode 2-1 to 2-26 

Syllabus :  Symbol, Construction and working principle of  
P-N junction diode, Zener diode working principle, Symbol, 
Construction and working principle of light emitting diode 
(LED).  

2.1 Introduction to p-n Junction  ...........................................2-2 

2.1.1 Formation of P-N Junction  .............................2-2 

2.1.2 Formation of the Depletion Region  ............2-2 

2.1.3 Barrier Potential or Junction Potential  
(Vj)  .............................................................................2-3 

2.2 p-n Junction Diode  ..............................................................2-4 

2.3 Biasing the p-n Junction .....................................................2-4 

2.3.1 Forward Bias  .........................................................2-5 

2.3.2 Voltage Drop Across the Forward Biased 
Diode (VF)  ...............................................................2-6 



 Table of Contents 3 Basic Electronics (Sem. 2 / Comp. / MSBTE) 

 

2.3.3 Reverse Bias  ......................................................... 2-6 

2.3.4 Breakdown in the Reverse Biased Diode 
(Breakdown Voltage)  ........................................ 2-8 

2.4 The Volt-ampere (V-I) Characteristics of a Diode . . 2-9 

2.4.1 Forward Characteristics of p-n Junction 
Diode  ...................................................................... 2-9 

2.4.2 Reverse Characteristics of a Diode 
(Breakdown Voltage)  ...................................... 2-10 

2.4.3 Complete V-I Characteristics of a  
Diode  .................................................................... 2-11 

2.4.4 Complete V-I Characteristics of Silicon and 
Germanium Diodes  ......................................... 2-11 

2.4.5 Comparison of Silicon and Germanium 
Diodes . ................................................................. 2-12 

2.4.6 Mathematical Expression for the Diode 
Current (V-I Characteristics)  ........................ 2-12 

2.4.7 Effect of Temperature on the V-I 
Characteristics . .................................................. 2-12 

2.4.8 Circuit Diagram for Characteristics  ........... 2-12 

2.4.9 Ideal Characteristics  ........................................ 2-13 

2.4.10 Comparison of Ideal Diode and Real  
Diode  .................................................................... 2-14 

2.5 Applications of p-n Junction Diode  ........................... 2-14 

2.6 Zener Diode  ......................................................................... 2-14 

2.6.1 Operating Principle  ......................................... 2-14 

2.6.2 Circuit Symbol and Biasing of a Zener  
Diode  .................................................................... 2-14 

2.6.3 V-I Characteristics of a Zener Diode  ........ 2-15 

2.6.4 Circuit Diagram for the V-I  
Characteristics . .................................................. 2-16 

2.7 Breakdown Mechanisms in Zener Diode  ................. 2-17 

2.7.1 Zener Breakdown  ............................................. 2-17 

2.7.2 Avalanche Breakdown in Zener Diodes   2-17 

2.7.3 Comparison of Zener Diode and  
p-n Junction Diode  ......................................... 2-18 

2.8 Applications of Zener Diode  ......................................... 2-18 

2.9 Light Emitting Diodes (LED)  .......................................... 2-18 

2.9.1 Construction of LED  ........................................ 2-19 

2.9.2 Principle of LED Operation  .......................... 2-19 

2.9.3 Applications of LEDs  ....................................... 2-20 

2.9.4 Infra Red Light Emitting Diode  
(IR-LED)  ................................................................ 2-20 

2.9.5 Comparison of Conventional Diode and  
LED  ......................................................................... 2-21 

2.10 MSBTE Questions and Answers  ................................... 2-21 

2.11 I-Scheme Questions and Answers  ............................. 2-26 

 Review Questions ........................................... 2-21 

Unit – II 

Chapter 3 : Rectifiers, Filters and Voltage Regulators  
 3-1 to 3-44 

Syllabus :  Rectifiers  Half wave, Full wave and Bridge 
rectifiers, Working principle, Circuit diagram, Performance 
parameters PIV, Ripple factor, Efficiency, Need of filters, 
Circuit diagram and working of L, C and  filters. Zener 

diode as voltage regulator, Working principle and block 
diagram of a regulated power supply. 

3.1 Basic Block Diagram of Regulated Power Supply  ..3-2 

3.1.1 Need of Regulated Power Supply  ...............3-3 

3.1.2 Advantages of Regulated Power  
Supplies  ..................................................................3-3 

3.1.3 Applications of Regulated Power  
Supplies  ..................................................................3-3 

3.2 Rectifiers  ..................................................................................3-3 

3.2.1 Rectification   . .......................................................3-3 

3.2.2 Rectifiers   .. ............................................................3-3 

3.2.3 Polarities of Transformer Voltages  ..............3-4 

3.2.4 Types of Rectifiers  .. ...........................................3-4 

3.3 Half Wave Rectifier (HWR)  ...............................................3-4 

3.3.1 Operation of the HWR ......................................3-5 

3.3.2 Analysis of Half Wave Rectifier  .....................3-6 

3.3.3 DC or Average Load Current (ILdc)  ...............3-6 

3.3.4 DC or Average Load Voltage (VLdc)  .............3-6 

3.3.5 AC or RMS Load Current (IL rms)  ....................3-6 

3.3.6 AC or RMS Value of Load Voltage  
(VL rms)  ......................................................................3-6 

3.3.7 Ripple Factor (RF)  ...............................................3-7 

3.3.8 DC Output Power (PLdc)  ....................................3-7 

3.3.9 AC Input Power  ...................................................3-7 



 Table of Contents 4 Basic Electronics (Sem. 2 / Comp. / MSBTE) 

 

3.3.10    Rectification Efficiency or Power  ........................      
Conversion Efficiency  ....................................... 3-7 

3.3.11 Transformer Utilization Factor (TUF)  ......... 3-8 

3.3.12 Peak Inverse Voltage (PIV)  ............................. 3-8 

3.3.13 Ripple Frequency  ............................................... 3-9 

3.3.14 Disadvantages of Half Wave Rectifier  ....... 3-9 

3.3.15 Advantages of HWR  ......................................... 3-9 

3.3.16 Applications of HWR  ........................................ 3-9 

3.4 Examples on Half Wave Rectifier  .................................. 3-9 

3.5 Full Wave Rectifier with Center Tapped  
Transformer  ......................................................................... 3-10 

3.5.1 Operation of FWR  ............................................ 3-11 

3.5.2 Average Load Current (IL dc ) ........................ 3-12 

3.5.3 Average Load Voltage (VLdc)  ....................... 3-13 

3.5.4 RMS Load Current (IL rms)  .. ........................... 3-13 

3.5.5 RMS Load Voltage (VL rms)  ............................ 3-13 

3.5.6 Ripple Factor (RF)  ............................................ 3-13 

3.5.7 DC Output Power (PLdc)  ................................. 3-14 

3.5.8 AC Input Power (Pac)  ....................................... 3-14 

3.5.9 Rectifier Efficiency  ............................................ 3-14 

3.5.10 Peak Inverse Voltage (PIV)  ........................... 3-14 

3.5.11 Ripple Frequency  ............................................. 3-14 

3.5.12 Advantages of Full Wave Rectifier  ............ 3-15 

3.5.13 Disadvantages of Full Wave Rectifier  ...... 3-15 

3.5.14 Applications of FWR . ...................................... 3-15 

3.5.15 Solved Example on FWR  ............................... 3-15 

3.6 Full Wave Bridge Rectifier  .............................................. 3-15 

3.6.1 Operation of the Bridge Rectifier  .............. 3-16 

3.6.2 Performance Parameter of a Bridge  
Rectifier  ................................................................ 3-17 

3.6.3 Advantages of Bridge Rectifier  .................. 3-18 

3.6.4 Disadvantages of Bridge Rectifier  ............. 3-18 

3.6.5 Applications of Bridge Rectifier . ................ 3-18 

3.6.6 Comparison of Rectifying Circuits  ............ 3-19 

3.7 Need of Filter Circuits  ...................................................... 3-20 

3.8 Types of Filters (Classification of Filters)  .................. 3-21 

3.9 Capacitor Input Filter (Shunt Capacitor Filter) or  
C Filter   .................................................................................. 3-21 

3.9.1 Operation of FWR with a Shunt Capacitor 
Filter  .. ................................................................... 3-22 

3.9.2 Ripple Factor and DC Output Voltage  .... 3-23 

3.9.3 Dependence of Ripple Factor on the Value  
of Load  .. .............................................................. 3-24 

3.9.4 Advantages of Capacitor Input Filter  ...... 3-24 

3.9.5 Disadvantages (Limitations)  ........................ 3-24 

3.9.6 HWR with Shunt Capacitor Filter  .............. 3-24 

3.9.7 Bridge Rectifier with Shunt Capacitor  
Filter  ...................................................................... 3-24 

3.10 Series Inductor Filter (Choke Input Filter) or  
L Filter.  .................................................................................. 3-25 

3.10.1 Operation of the Circuit and  
Waveforms  ......................................................... 3-25 

3.10.2 Expression for the Ripple Factor  ............... 3-25 

3.10.3 Dependence of Ripple Factor on Load  ... 3-26 

3.10.4 Advantages of Series Inductor Filter  ....... 3-26 

3.10.5 Disadvantages  ................................................... 3-26 

3.10.6 Comparison of Shunt Capacitor and Series 
Inductor Filters  .................................................. 3-26 

3.10.7 HWR with Series Inductor Filter  ................ 3-27 

3.10.8 Bridge Rectifier with Series Inductor  
Filter  ...................................................................... 3-27 

3.11 LC Filter  . ............................................................................... 3-27 

3.11.1 Role of the Bleeder Resistance (RB) .......... 3-27 

3.11.2 Expression for the Ripple Factor . .............. 3-28 

3.11.3 Dependence of Ripple Factor on the  
Load ....................................................................... 3-28 

3.11.4 Advantages of LC Filter  ................................. 3-28 

3.11.5 Disadvantages of LC Filter  ........................... 3-28 

3.11.6 LC Filter with Half Wave Rectifier  .............. 3-28 

3.11.7 LC Filter with Bridge Rectifier  ..................... 3-28 

3.11.8  Type Filter (CLC Filter)  ............................ 3-28 

3.11.9 Comparison of C, L, LC and  Filters ....... 3-30 

3.12 Introduction to Voltage Regulators ........................... 3-31 

3.12.1 Unregulated Power Supply  .......................... 3-31 

3.12.2 Need of Regulator  ........................................... 3-31 

3.12.3 Voltage Regulation (or Voltage Regulation 
Factor)  .................................................................. 3-31 

3.12.4 Factors Affecting the Output Voltage  ..... 3-31 



 Table of Contents 5 Basic Electronics (Sem. 2 / Comp. / MSBTE) 

 

3.12.5 Load Regulation  ............................................... 3-32 

3.12.6 Line Regulation or Source Regulation  .... 3-32 

3.13 Zener Diode as a Voltage Regulator  ......................... 3-33 

3.13.1 Regulating Action with a Varying Input        
Voltage (Constant IL)  ...................................... 3-34 

3.13.2 Regulating Action with a Varying Load  
(Vin Constant) . .................................................... 3-34 

3.13.3 Limitations of Zener Regulators . ............... 3-35 

3.13.4 Merits of Zener Regulator  ............................ 3-35 

3.13.5 Applications of Zener Regulator  ............... 3-35 

3.14 MSBTE Questions and Answers  ................................... 3-39 

3.15 I-Scheme Questions and Answers  .............................. 3-44 

 Review Questions .......................................... 3-38 

Unit – III 

Chapter 4 : Bipolar Junction Transistor 4-1 to 4-44 

Syllabus : Unipolar and Bipolar devices, Symbol, 
Construction and working principle of NPN transistor, 
Transistor as switch and amplifier, CE, CB and CC 
configurations, Regions – Cut-off, Saturation and Active 
region, Transistor parameters -Alpha, Beta, Input and output 
resistances and relation between alpha and beta, Transistor 
biasing - DC load line, Q-point and Fixed bias and voltage 
divider biasing, RC coupled amplifier. 

4.1 Introduction to Bipolar Junction Transistors  ............ 4-2 

4.1.1 Advantages of a Transistor  ............................ 4-2 

4.1.2  Transistor Definition  ......................................... 4-2 

4.1.3 Why is it called a “Bipolar” Transistor ? ..... 4-2 

4.1.4 Types and Symbols of Transistors  .............. 4-2 

4.2 Construction of a BJT . ........................................................ 4-3 

4.2.1 An Unbiased Transistor  ................................... 4-3 

4.3 Transistor Biasing in the Active Region . ..................... 4-4 

4.4 Operation of NPN Transistor  .......................................... 4-4 

4.4.1 Operation of PNP Transistor  ......................... 4-6 

4.5 Transistor Currents  .............................................................. 4-7 

4.5.1 Circuit Symbols and Conventions  ............... 4-7 

4.6 Transistor Configurations  . .............................................. 4-7 

4.7 Common Base (CB) Configuration  . ............................. 4-7 

4.7.1 Current Relations in CB Configuration  ...... 4-8 

4.7.2 Features of CB Configuration ........................ 4-9 

4.8 Common Emitter (CE) Configuration . ......................... 4-9 

4.8.1 Current Relations in CE Configuration  .... 4-10 

4.8.2 Reverse Leakage Current in CE   
Configuration (ICEO) . ........................................ 4-10 

4.8.3 Current Gain ()  .......................................... 4-10 

4.8.4 Relation between dc and dc .................... 4-11 

4.8.5 Input Characteristics  ....................................... 4-11 

4.8.6 Output Characteristics  ................................... 4-12 

4.8.7 Experimental Setup to Plot CE  
Characteristics  ................................................... 4-13 

4.8.8 Features of CE Configuration  ...................... 4-14 

4.8.9 Typical Junction Voltages  ............................. 4-14 

4.9 Common Collector (CC) Configuration  ................... 4-15 

4.9.1 Practical Way to Draw Common Collector 
Configuration . ................................................... 4-15 

4.9.2 Features of CC Configuration . .................... 4-16 

4.10 Comparison of Configurations  .................................... 4-17 

4.11 Solved Examples  ................................................................ 4-17 

4.12 Specifications of a Transistor  ....................................... 4-19 

4.13 Transistor Applications  .. ................................................ 4-19 

4.14 Need of Biasing  .................................................................. 4-19 

4.14.1 Requirements of Transistor Biasing  ......... 4-20 

4.15 Transistor Biasing  .............................................................. 4-20 

4.15.1 DC Load Line  ..................................................... 4-20 

4.15.2 The Quiescent Point (Q Point) or  
Bias Point or Operating Point  ..................... 4-21 

4.15.3 Selection of Q Point   ...................................... 4-21 

4.15.4 Factors Affecting the Stability of  
Q Point  ................................................................. 4-22 

4.16 Need of Bias Stabilization  .............................................. 4-22 

4.16.1 Q Point Instability due to  
Temperature  ...................................................... 4-22 

4.16.2 Q Point Instability due to Changes  
in dc  ...................................................................... 4-22 

4.16.3 Q Point Instability due to Variation in 
Parameters from One Device to Other ... 4-23 

4.16.4 Stability Factors . ............................................... 4-23 

4.16.5 Stabilization Techniques (Types of Biasing 
Circuits)    ............................................................. 4-23 

4.16.6 Steps to Obtain the DC Operating  
Point . ..................................................................... 4-23 



 Table of Contents 6 Basic Electronics (Sem. 2 / Comp. / MSBTE) 

 

4.17 Fixed Bias Circuit  ................................................................ 4-24 

4.17.1 Stabilization of Q Point  ................................. 4-24 

4.17.2 Advantages of Fixed Bias Circuit  ............... 4-24 

4.17.3 Disadvantages of Fixed Bias Circuit  ......... 4-24 

4.18 Voltage Divider Bias or Self Bias or Potential  
Divider Bias  .......................................................................... 4-25 

4.18.1 Advantages of Voltage Divider Bias  
Circuit  .................................................................... 4-26 

4.18.2 Disadvantages of Voltage Divider Bias        
Circuit  .................................................................... 4-26 

4.19  Concept of Amplification and Definition of  
Amplifier  ................................................................................ 4-26 

4.20 Block Diagram of an Amplifier  ..................................... 4-26 

4.20.1 Amplifier Characteristics  ............................... 4-27 

4.21 Classification Depending on the Type of  
Coupling  ................................................................................ 4-27 

4.22 Transistor as an Amplifier  .............................................. 4-27 

4.22.1 Transistor as a Current Amplifier  ............... 4-27 

4.22.2 Transistor as a Voltage Amplifier  .............. 4-28 

4.23 Single Stage RC Coupled CE   Amplifier  .................. 4-28 

4.23.1 Circuit Components their Functions and 
Selection Criteria  .............................................. 4-29 

4.23.2 Operation of the RC Coupled  
Amplifier  .............................................................. 4-30 

4.24 Transistor as a Switch  ...................................................... 4-32 

4.24.1 Applications of Transistor as a Switch  .... 4-33 

4.25 MSBTE Questions and Answers  ................................... 4-34 

4.26 I-Scheme Solved Examples  ........................................... 4-38 

4.27 I-Scheme Questions and Answers  .............................. 4-39 

 Review Questions .......................................... 4-33 

Unit – IV 

Chapter 5 : Field Effect Transistors 5-1 to 5-24 

Syllabus :  FET types : JFET and MOSFET, Classification of 
JFET, Symbol, Construction and working principle of N-
channel and P- channel JFET, Drain and transfer 
characteristics of JFET, JFET parameters : DC and AC drain 
resistance, Transconductance, Amplification factor, Symbol, 
Construction and working principle of MOSFET. 

5.1 Introduction to Junction Field Effect  
Transistor (JFET) . ...................................................................5-2 

5.1.1 Voltage Controlled or Current  
Controlled ? ...........................................................5-2 

5.1.2 Unipolar or Bipolar ? . ........................................5-2 

5.1.3 Advantages of JFET over BJT  .........................5-2 

5.1.4 Disadvantage of JFET . .......................................5-3 

5.1.5 Classification of Field Effect  
Transistors . ............................................................5-3 

5.1.6 Construction of an n-Channel JFET  .............5-3 

5.1.7 Construction of p-channel JFET  ....................5-4 

5.1.8 Unbiased JFET . .....................................................5-4 

5.1.9 Biased JFET (Working of n-channel  
JFET)  .........................................................................5-5 

5.2 Characteristics of JFET  ........................................................5-6 

5.2.1 Drain Characteristics (Output  
Characteristics)  ....................................................5-6 

5.2.2 Pinch off Voltage (VP)  .......................................5-8 

5.2.3 Transfer Characteristics (Mutual 
Characteristics)  ....................................................5-8 

5.3 p-channel JFET  ......................................................................5-9 

5.4 Comparison of JFET and BJT  ........................................ 5-10 

5.5 Parameters of JFET  ........................................................... 5-10 

5.5.1 DC Drain Resistance . ...................................... 5-11 

5.5.2 Dynamic (AC) Drain Resistance (rd)  .......... 5-11 

5.5.3 Transconductance or Mutual  
Conductance (gm)  ............................................ 5-11 

5.5.4 Amplification Factor ()  ............................ 5-12 

5.5.5 Relation between the Parameters  ............ 5-12 

5.5.6 Input Resistance  ............................................... 5-12 

5.5.7 Applications of JFET  ........................................ 5-12 

5.6 MOSFETs  .............................................................................. 5-13 

5.7 Depletion Type MOSFET (D MOSFET)  ...................... 5-13 

5.7.1 Basic Construction  ........................................... 5-13 

5.7.2 Working Principle of Depletion  
MOSFET  ............................................................... 5-14 

5.7.3 p-channel Depletion Type MOSFET  ......... 5-15 

5.7.4 Symbols of n and p-type Depletion 
MOSFETs............................................................... 5-15 

5.8 Enhancement MOSFET  .................................................... 5-15 



 Table of Contents 7 Basic Electronics (Sem. 2 / Comp. / MSBTE) 

 

5.8.1 n-Channel EMOSFET  ....................................... 5-16 

5.8.2 Operation of n - channel Enhancement 
MOSFET  ............................................................... 5-16 

5.8.3 p-channel Enhancement Type  
MOSFETs  .. .......................................................... 5-17 

5.8.4 Symbols of Enhancement MOSFET  .......... 5-17 

5.8.5 Advantages of MOSFETs ............................... 5-17 

5.8.6 Disadvantages  ................................................... 5-17 

5.8.7 Applications of EMOSFET . ............................ 5-18 

5.8.8 Applications of DMOSFET  ............................ 5-18 

5.9 Comparisons ........................................................................ 5-18 

5.9.1 Comparison of DMOSFET and  
EMOSFET . ............................................................ 5-18 

5.9.2 Comparison of BJT, JFET and  
MOSFET  ............................................................... 5-18 

5.10 MSBTE Questions and Answers  ................................... 5-19 

5.11 I-Scheme Solved Examples  ........................................... 5-23 

5.12 I-Scheme Questions and Answers  .............................. 5-23 

 Review Questions ........................................... 5-19 

Unit – V 

Chapter 6 : Sensors and Transducers 6-1 to 6-28 

Syllabus :  Working of sensors and transducers, Selection 
criteria for transducers, Active and passive transducers, 
Inductive, Capacitive, Resistive pressure and piezoelectric 
transducers, Thermocouple and proximity sensors, 
Photodiode and phototransistor transducer. 

6.1 Introduction  ........................................................................... 6-2 

6.1.1 Basic Instrumentation System  ...................... 6-2 

6.1.2 Transducer  ............................................................ 6-3 

6.1.3 Sensors  ................................................................... 6-3 

6.2 Classification of Transducers  .......................................... 6-3 

6.2.1 Active Transducers . ........................................... 6-3 

6.2.2 Passive Transducers  .......................................... 6-3 

6.2.3 Primary or Secondary Transducers  ............. 6-4 

6.3 Characteristics (Parameters) of a Transducer  .......... 6-5 

6.4 Selection Criteria of Transducer  .................................... 6-5 

6.5 Resistive Transducer . .......................................................... 6-6 

6.5.1 Potentiometer . .................................................... 6-6 

6.5.2 Advantages of Resistance  
Potentiometers  ....................................................6-7 

6.5.3 Disadvantages  ......................................................6-7 

6.5.4 Variable Resistance Transducers for  
Displacement Measurement  ..........................6-8 

6.5.5 Measurement of Angular  
Displacement  ........................................................6-8 

6.5.6 Potentiometric Pressure Transducer  ..........6-8 

6.6 Strain Gauge Transducer  ...................................................6-8 

6.6.1 Types of Strain Gauges . ...................................6-9 

6.6.2 Unbonded Strain Gauge  ..................................6-9 

6.6.3 Bonded Strain Gauges  ......................................6-9 

6.6.4 Foil Gauges  ............................................................6-9 

6.6.5 Semiconductor Strain Gauge  ...................... 6-10 

6.7 Inductive Transducers  ..................................................... 6-10 

6.7.1 Transducers Working on the Principle of 
Variation of Self Inductance  ........................ 6-11 

6.7.2 Variable Reluctance Inductive  
Transducer  .......................................................... 6-11 

6.7.3 Transducers Operating on the Principle  
of Change in Mutual Inductance  ............... 6-12 

6.7.4 Differential Output Transducers  ................ 6-12 

6.7.5 Eddy Current type Inductive  
Transducers  ........................................................ 6-13 

6.7.6 Pressure Inductive Transducer  ................... 6-13 

6.7.7 Variable Reluctance (Inductive) Transducer 
for Displacement Measurement  ................ 6-13 

6.7.8 Linear Variable Differential Transformer 
(LVDT)  ................................................................... 6-14 

6.7.9 Load Cell (Pressure Cell)  ............................... 6-16 

6.8 Capacitive Transducers (Pressure)  .............................. 6-16 

6.8.1 Capacitive Pressure Transducer  ................. 6-17 

6.8.2 Advantage  .......................................................... 6-17 

6.8.3 Disadvantages  ................................................... 6-17 

6.8.4 Applications  ....................................................... 6-17 

6.9  Piezoelectric Pressure Transducers  ............................ 6-17 

6.10 Thermocouples  .................................................................. 6-18 

6.10.1 Thermocouple Materials  ............................... 6-19 

6.10.2 Comparison of Temperature  
Transducers  ........................................................ 6-19 



 Table of Contents 8 Basic Electronics (Sem. 2 / Comp. / MSBTE) 

 

6.11 Proximity Sensors  .............................................................. 6-20 

6.12 Photodiode  .......................................................................... 6-21 

6.12.1 Construction and Operation  ....................... 6-21 

6.12.2 Photodiode Characteristics  .......................... 6-22 

6.12.3 Advantages of Photodiode  .......................... 6-22 

6.12.4 Disadvantages of Photodiode  .................... 6-22 

6.12.5 Applications of Photodiode ......................... 6-22 

6.12.6 Other Applications  .......................................... 6-22 

6.13 Phototransistor  ................................................................... 6-23 

6.13.1 Construction and Biasing  ............................. 6-23 

6.13.2 Advantages of a Phototransistor  .............. 6-23 

6.13.3 Disadvantages of a Phototransistor  ......... 6-24 

6.13.4 Applications of Phototransistor  ................. 6-24 

6.14 I-Scheme Questions and Answers  ............................. 6-25 

 Review Questions .......................................... 6-24 

 Appendix-A :  ...................................... A-1 to A-4 
 

 


