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DIGITAL ELECTRONICS
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Time: 3 hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

---

1.a)
What is the condition for an RC network to behave as an integrator and as a differentiator.  Explain the working both High pass and Low pass RC circuits.

b) Explain how BJT behaves as a switch.

2.a)
In a series diode clipping circuit shown below has RF = 200 ohms, R = 1 M( and the diode capacitance CD = 5 PF.  The output shunt capacitance across R is         CO​ = 20 PF.  If VR = 0 V and Vi is a rectangular pulse with amplitude +5V to –5V.  Find the effect of capacitance on the output waveform.
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b) Design a monostable multivibrator which is developing an output pulse of         120 ( sec duration, hFE min = 20, IC Sat = 6 mA, Vu = 10V and VBB = -2V.

3.a)
Draw a voltage-sweep using a BJT current source for discharge.  Explain its Input-output response.

b) Write a short note on Sweep Linearization Techniques.

4.a)
(i) Determine the possible base of 23+44+14+32 = 223


(ii) Determine the value of b for (i) (16)10 = (100)b,  (ii) (292)10 = (1204)b .

b) Convert the following numbers:

(i) 11001101. 0101 to base 8 and to base 4.

(ii) (53.1575)10 to base 2.

5.a)
Analyse a full adder circuit using only NAND gates.

b) Design a decimal decoder circuit.

6.
Design a multiple operation shift register (serial in-serial out, serial-in-parallel out, parallel in-serial out, parallel in-parallel out left and right shift register) of 5 bit.
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7.a)
Design a 4 bit binary counter.  Explain its working with the help of timing diagram.

b) What is a Johnson counter?  Show a 3 bit Johnson counter circuit.

8.
Write short notes on:


(a) Dot matrix display.
(b) LED, LCD display systems.
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1.a)
Obtain the step response of a series RC circuit.  Also show the charging and discharging waveforms through capacitor.

b) With the help of a V-I characteristics of BJT explain BJT as a switch.

2.a)
For the given diode clamping circuit derive the ON and OFF time of the pulse so that the time constant during the diodes non conducting period is 0.9 m sec.
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b) Design a monostable multivibrator which develops an output pulse of                  140 ( 10-6 sec duration.  If hFE min= 20, IC Sat = 6 mA, VCC = 6 V, VBB = -1.5V .

3.a)
Draw a neat circuit diagram of a Schmitt trigger and explain its working.

b) Draw the BJT-Triggered Voltage sweep circuit and explain the input-output waveforms of this circuit.

4.a)
Convert the following numbers:

(i) (3.1415-----)10 to base 8 and to base 2
(ii) 
(1431)8 to base 4 .

b) (i) 
Given that (16)10 = (100)b.  Determine the value b.

(ii) 
Determine the possible bases of the numbers.


(a) 1234+5432 = 6666


(b) 23+44+14+32 = 223

5.a)
Design a ripple carry adder circuit using half adders.

b) Show the gate circuit of 8:1 Multiplexe circuit.

6.
Design a 4 bit ripple counter and convert into a ring counter.  Explain its behaviour with the output waveforms.

7.a)
Design a serial in-serial out 4 bit Register using SR flip flops.

b) Draw a circuit of crystal controlled clock generator and explain its working.

8.
Write short notes on:

(a) Driver circuits

(b) Encoders and decoder circuits.
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1.a)
Draw a neat RC lowpass filter circuit and show the response to a rectangular pulse for time constants T1 and T2.  Explain the response.  Also explain how RC low pass circuit behaves as an integrator.  Derive the condition.

b) A BJT is used as a switch in the configuration shown below.  Assume hFE min = 20, VCC =10 V, IC Sat = 5 mA and the input pulse swing = 0 to 10V, ICO max = 0.1 mA for CE configuration.  BVEBO = 1V.  Find RL, RI and RB where VBE = -0.25V.
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2.a)
Draw different diode clipping circuits and their respective input and output waveforms for a square waveform of pulse width tp.

b) Draw a neat circuit diagram of a Bistable multivibrator and explain its function.

3.a)
A sweep linear within 0.1 percent is required for a sweep amplitude of 20V.  Is it possible to use RC circuit.  If the sweep period T = 100 ( sec.  Comment .

b) Draw a current sweep circuit and explain its Input-output response.

4.a)
Convert the following numbers:


(i) 11001101.0101 to base 8 and to base 4.


(ii) (1776)8 to base 6.

b) (i) Given (292)10 = (1204)b determine the value of b.

(ii) 
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5.a)
Design a 4 to 16 decode circuit using basic gates and 2 to 4 decoder units.

b) Design a full subtractor circuit using gates.
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6.a)
Realize a D flip flop using JK flip flop.  Also explain the working of D flip flop.

b) What is race around condition?  How is it achieved in JK Master slave flip flop.

7.a)
Design a 4 bit shift register which behaves as a left shift serial in parallel out register.  Give timing diagram of 4 bit output.

b) Design a modulo 4 counter.

8.
Write short notes on:

(a) Crystal controlled clock generator.

(b) LED, LCD display systems.
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1.a)
Draw a neat circuit of High pass RC circuit and explain its working with the help of Input-output response.

b) Draw different clamping circuits and explain their working with the help of a  input-output waveforms.

2.a)
Design a bistable multivibrator for the following transistor parameters:                          hFE min = 20, VCC = 12V, VB = 12V and IC Sat = 5.35 mA .

b) Draw a neat Schmitt trigger circuit and explain its working with Input-output waveforms.

3.a)
Derive the sweep error for the current sweep circuit.

b) Draw the Miller sweep circuit and explain its working.

4.a)
Convert the following numbers:


(i) (1984)10 to base 8 and to base 4.


(ii) (53.1575)10 to base 2 .

b) In the following series, the same integer is expressed in different number system. Determine the missing number of the series

10000, 121, 100,           , 24, 22, 20,…….

5.a)
Design a 3 bit BCD adder circuit using Full adder circuits.

b) Design a priority encoder circuit where P1 has highest priority P4 the least.

6.a)
Design a code converter circuit which can convert BCD code to Gray code using decoder circuit.

b) Design a JK Master slave flip flop using only universal gates.

7.a)
Design a decode counter using JK flip flops.

b) Design a parallel in-parallel out 4 bit register.

8.
Write short notes on:


(a) Bounce free circuits.


(b) Dot matrix display system.
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