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SECTION – A     (3 marks * 5 Questions = 15 Marks) 

 
                                  

1) Define the AC and DC resistance of a diode. 

DC resistance: The resistive behavior of diode in presence of DC source is called 

static resistance or DC resistance. It can be defined as the ratio of applied DC 

voltage across diode to its respective current, i.e. RDC= VDC/IDC. 

AC resistance: The resistive behavior of diode in presence of ac source is called 

dynamic resistance or AC resistance. It is obtained by drawing a tangent to 

characteristic curve at the operating point. It is equal to the ratio of change in 

voltage to change in current. It is given by rd= ∆Vd/∆Id, where, ∆Vd is change in 

voltage across diode in presence of ac source and ∆Id is change in current 

through diode in presence of ac source. 

 

2) Differentiate between donor and acceptor impurities. 

Donor Impurities: The diffused impurities with five valence electrons 

(pentavalent atoms) are called Donor Impurities. Example- Antimony, Arsenic, 

Phosphorus etc. Each of these impurity atoms contributes one free electron to 

the lattice. Addition of donor type impurities will form n – type semiconductor. 

Acceptor Impurities: The diffused impurities with three valence electrons are 

called Acceptor Impurities. Example- Boron, Gallium, Indium etc. Each of these 

impurity atoms contributes one hole to the lattice. Addition of acceptor type 

impurities will form p – type semiconductor. 

        
 

3) Differentiate between intrinsic and extrinsic semiconductors. 

Intrinsic Semiconductors: Semiconductors that have been carefully refined to 

reduce the impurities to a very low level that can be made available through 

modern technology are called Intrinsic Semiconductors. Example– Germanium, 

Silicon etc.  
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Extrinsic Semiconductors: A semiconductor material that has been subjected to 

the doping process is called an extrinsic material. There are two types of 

extrinsic semiconductors: n-type and p-type.  

             
 

4) Write a short note on tunnel diode. 

A tunnel diode or Esaki diode is capable of very fast operation, well into 

the microwave frequency region, made possible by the use of the quantum 

mechanical effect called tunneling.  Tunnel 

diode is one of the most commonly used 

negative conductance devices. The concentration 

of dopants in both p and n region is very high. It 

is about 1024 – 1025 m-3 the p-n junction is also 

abrupt. For this reasons, the depletion layer 

width is very small. Quantum mechanical 

tunneling is responsible for the phenomenon and 

thus this device is named as tunnel diode. The 

characteristics of tunnel diode are shown below. 

 Applications: As a high speed switch, In 

pulse and digital circuits, in negative resistance 

and high frequency oscillators. 

 

5) Discuss the application of zener diode as shunt 

regulator. 

The forward bias region of a Zener diode is 

identical to that of a regular diode. In the reverse 

bias condition the Zener diode is an open circuit 

and there is only a small leakage current in the 

microampere range. As the breakdown voltage is 

approached the current will begin to avalanche. 

The voltage across the Zener diode in the breakdown region (also known as the 

regulation region) is very nearly constant with only a small increase in voltage 

with increasing current. As long as the current through it is between Iz(min) and 

Iz(max), the voltage across it is constant equal to the zener voltage Vz. 

 If Vin changes (increases or decreases), total current I will change. But, as 

Vz is constant, so, IL will be constant. Hence, Iz will change to keep IL constant. 

 The value of Rs can be obtained mathematically as – 

    
        

 
              

        

  
 

And                       

http://en.wikipedia.org/wiki/Diode
http://en.wikipedia.org/wiki/Microwave
http://en.wikipedia.org/wiki/Frequency
http://en.wikipedia.org/wiki/Quantum_mechanics
http://en.wikipedia.org/wiki/Quantum_mechanics
http://en.wikipedia.org/wiki/Quantum_tunneling
http://www.electrical4u.com/electrical-conductivity-of-metal-semiconductor-and-insulator/
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    SECTION – B    (5 marks * 1 Questions = 5 Marks) 

6) Draw and explain the circuit operation of a voltage tripler circuit using diodes. 

The circuit of a voltage tripler is shown in the figure below. 

 
 Circuit Operation: Capacitor C1 charges through diode D1 to a peak 

voltage, Vm, during the positive half-cycle of the transformer secondary voltage. 

Capacitor C2 charges to twice the peak voltage 2Vm developed by the sum of the 

voltages across capacitor C1 and the transformer, during the negative half-cycle 

of the transformer secondary voltage. During the positive half-cycle, diode D3 

conducts and the voltage across capacitor C2 charges capacitor C3 to the same 

2Vm peak voltage. On the negative half cycle, diodes D2 and D4 conduct with 

capacitor C3, charging C4 to 2Vm. The voltage across capacitor C2 is 2Vm, across 

C1 and C3 it is 3Vm, and across C2 and C4 it is 4Vm. If additional sections of diode 

and capacitor are used, each capacitor will be charged to 2Vm. Measuring from 

the top of the transformer winding will provide odd multiples of Vm at the output, 

whereas measuring the output voltage from the bottom of the transformer will 

provide even multiples of the peak voltage, Vm. 

 

OR 

           Explain the function of the circuit shown below and draw the output waveform. 

 

 After examining the given circuit, following observations are made: 

a. The ‘n’ terminal of diode ‘A’ is at potential of +6 V, while ‘p’ end is 

connected to input signal via resistor ‘R’. 

b. The ‘n’ terminal of diode ‘B’ is at potential of +9 V. 

Analysis of Circuit: Range of Vin = –15 V to + 15 V. 

Case I: When –15 V < Vin < –9 V, Diode ‘A’ will be reverse biased and diode ‘B’ 

will be forward biased. So, Vo = –9 V. 

Case II: When –9 V < Vin < +6 V, Diode ‘A’ will be reverse biased and diode ‘B’ 

will also be reverse biased. So, Vo = Vin. 

Case III: When +6 V < Vin < +15 V, Diode ‘A’ will be forward biased and diode ‘B’ 

will be reverse biased. So, Vo = +6 V. 

 After analyzing the circuit, it is clear that the given circuit is a biased 

parallel bidirectional (two-way) clipper. 
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SECTION – C      (10 marks * 1 Questions = 10 marks) 

7) With the help of a block diagram, describe the working of a CRO and explain the 

application and measurement of phase and frequency using CRO. 

Figure shows the block diagram of a Cathode Ray Oscilloscope (CRO).It consists 

of a number of sections among which CRT is the most important section or the 

heart of the instrument.  

 

Power Supply: For accomplishing different, tasks various electrical signals and 

voltages are required, which are provided by the power supply circuit of the 

oscilloscope. Low voltage supply is required for the heater of the electron gun for 

generation of electron beam and high voltage, of the order of few thousand volts, 

is required for cathode ray tube to accelerate the beam. Normal voltage supply, 

say a few hundred volts, is required for other control circuits of the oscilloscope. 

Vertical Amplifier: The signal to be viewed is supplied to the vertical deflection 

plates through the vertical amplifier, which raises the potential of the input 

signal to a level that will provide usable deflection of the electron beam.  

Delay Line: It is used to provide delay to the signal before applying it to the 

vertical deflection plates because the signal from the horizontal deflection chain 

reaches the horizontal deflection plates with relatively large time duration. It is 

required that the horizontal and vertical movements should be done 
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simultaneously. Hence, the delay circuit holds the signal for the duration within 

which it becomes available at the horizontal deflection plates. 

Trigger Circuit: It is used to convert the amplified input sinusoidal signal into 

rectangular or square trigger pulses. 

Time Base Generator: It is used to convert trigger pulses into ramp or sawtooth 

waveform. It is done because the ramp or sawtooth voltage has a property to 

vary linearly with time. In order to deflect the beam horizontally in a linear way, 

the voltage at the horizontal deflection plates should vary linearly with time. 

Horizontal Amplifier: Before applying the sawtooth voltage to the horizontal 

deflection plates, the signal is amplified by horizontal amplifier. 

CRT: It generates the electron beam, accelerates the beam to a high velocity, 

deflects the beam to create the image, and contains a phosphor screen where the 

electron beam eventually becomes visible.  

Horizontal and Vertical Deflection Plates: These are fitted between electron gun 

and screen to deflect the beam according to input signal. Electron beam strikes 

the screen and creates a visible spot. This spot is deflected on the screen in 

horizontal direction (X-axis) with constant time dependent rate. This is 

accomplished by a time base circuit provided in the oscilloscope.  

Now electron beam deflects in two directions, horizontal on X-axis and vertical 

on Y-axis. 

Measurement of Frequency using CRO: To determine the frequency of a simple 

waveform, the duration of one cycle is taken. It is the period between any two 

positive peaks or any two negative peaks. In this way, Time Period ‘T’ of the 

waveform is computed. To find the frequency, use relation 

8) f = 1/T 

Measurement of Phase using CRO: In order to determine the phase difference of 

two signals, dual trace CRO is used. Let, two signals ‘A’ and ‘B’ are applied with 

the small delay or phase shift. To determine the delay or phase shift, the time 

difference between the same cycles of the two waveforms is determined. 

 

  

OR 

Explain the working of half wave and full wave rectifiers with the help of circuit 

diagram and input – output waveforms. 

Half Wave Rectifier: The process of removing one-half the input signal to 

establish a dc level is called half-wave rectification. The circuit of Half – Wave 

Rectifier is shown in figure. During the interval t = 0 → T/2, the polarity of the 

applied voltage Vi turn on the diode with the polarity appearing above the diode. 

The short-circuit equivalence for the ideal diode will result in the equivalent 

circuit, where output signal is an exact replica of the applied signal. The two 

terminals of the output voltage are connected directly to the applied signal via 

the short-circuit equivalence of the diode. 
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For the period T/2 → T, the polarity of the input Vi is shown below and the 

resulting polarity across the ideal diode produces an “off” state with an open-

circuit equivalent. The result is the absence of a path for charge to flow and Vo = 

0V.  

 

 
 

Input and Output waveforms of a Half – Wave Rectifier are shown in the figure 

below. 

 
Full Wave Rectifier: The dc level obtained from a sinusoidal input can be 

improved 100% using a process called full-wave rectification. The circuit of a 

Bridge Rectifier is shown below.  

 
During the period t = 0 to T/2, the polarity of the input is as shown in figure. 

The resulting polarities across the ideal diodes are also shown to reveal that D2 

and D3 are conducting while D1 and D4 are in the “off” state. 
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For the negative region of the input the conducting diodes are D1 and D4, 

resulting in the configuration shown below. The polarity across the load resistor 

R is the same as in previous configuration, establishing a second positive pulse. 

Over one full cycle the input and output voltages will appear as shown in figure. 

 
 

The input and output waveforms for a full wave rectifier are shown below. 

 

 
************ 


