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IV B.Tech (Regular/Supplementary) DEGREE EXAMINATION
November, 2019 Common to ECE & EIE
Pulse and switching Circuits

Fifth Semester

Time: Three Hours Maximum : 60 Marks

Answer Question No. | compulsorily. (1X12 = 12 Marks)

Answer ONE question from each unit. (4% 1248 Marks)
(1X12 = 12 Marks)

I. Answer all questions
a) Differentiate high pass and low pass RC circuits,

b) Define rise time. . o
¢) What is the condition for perfect differentiation in high pass RC circuit?

d) Draw the circuit diagram of a positive peak clipping circuit.

e)  What are the applications of voltage comparators?

) Draw the circuit diagram of a practical clamper circuit.

g) Write any two applications of Schmitt trigger.

h) What is the difference between symmetrical triggering and asymmetrical triggering?
i) Give the expression for pulse width of a monostable multivibrator.

j)  What are the applications of time base generators?

k) Define displacement error.

1) Compare voltage and current time base generators,

UNIT — I
2. a) Determine the response of a high pass RC circuit for a square wave input and derive the expression
for percentage tilt. 6M
b) Sketch the output wave forms of a low pass RC circuit for a pulse input when RC>>T and RC<<T. 6M
(OR)
3. a) Derive the expression for rise time and bandwidth of a low pass RC circuit. 6M
b) An ideal pulse of amplitude 10 V is fed to an RC high pass circuit. The width of pulse is 3us. Draw the
output waveforms for the following lower 3dB frequencies. i) 30 MHz i) 0.3 MHz 6M
UNIT -1
4. a) Draw the circuit diagram of series and shunt clippers and explain its operation with the help of its
transfer characteristics. 12M
(OR)
a) Draw the circuit diagram of positive clamper and explain its operation with waveforms. 6M
b) Design a diode clamper circuit to restore the positive peaks of 1 kHz input signal to a voltage level equal
to 5V. Assume that the diode voltage during forward bias condition is 0.7 V. 6M
UNIT - 111
6. a) Explain fixed-bias bistable multivibrator. 6M
b) Draw the circuit of a Astable multivibrator and explain its operation. 6M
(OR)
7. a) Drav'v the circuit diagram of Schmitt trigger circuit and explain its operation with relevant waveforms. 6M
b) Design a collector-coupled astable multivibrator for the following specifications: f= 10KHz, Vcc=9V,
he=20 and lesar=20 mA. 6M
. UNIT -1V
8. Obtain the relation between Ed, Es, Et. 12M
S B P (OR)
- a) Draw the circuit of a simple current sweep generator and explain its operation. Derive expression for its
slope error. 6M

b) Explain the working principle of Bootstrap time base generator and derive the expression for its

sweep Speed. . “A%'S 6M



1. (1*12=12M)
a.)
PARAMETERS HIGH PASS FILTER LOW PASS FILTER
Definition It is a circuit which allows the It is a circuit which allows
fregquencies abowve cut off the frequency below cut off
frequency to pass through it. frequency to pass through
it
Circuit It consists of Capacitor followed It consists of resistor
Architecture by a resistor. followed by capacitor.
Significance It iIs significant when the It is significant in remowving
distortion due to low freguency aliasing effect.
signal such as noise Is to be
remowved.
O perating Higher than the cut off Lower than the cut off
Freguency freguency. freqguaency.
Applications In audio amplifiers, low noise INn communications circuit
amplifiers etc. as anti-aliasing filter.
b.) Rise time:the time required for a pulse to rise from 10 per cent to 90 per cent of its
steady value.
c.) RC<<T
d.)
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Analog to digital conversion: The Schmitt trigger is effectively a one bit analog to digital
converter. When the signal reaches a given level it switches from its low to high state.

Level detection: The Schmitt trigger circuit is able to provide level detection. When
undertaking this application, it is necessary that the hysteresis voltage is taken into account
so that the circuit switches on the required voltage.

h.) Symmetrical triggering- single trigger source

Asymmetrical triggering- Two trigger sources are required to induce a transistion

i)  T=0.69RC

j.) CRO,RADAR DISPLAYS TV



k.) Ed=(Vs-Vs’)/Vs
I.) current time base generators:

Used in large displays, Electromagnetic deflection
Voltage time base generators:

Used in small displays, Electrostatic deflection.
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(b} Shunt clipper, negative peak clipping without reference
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(¢) Shunt clipper, negative base clipping above reference level
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() Shunt clipper, negative base clipping below reference level
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Input wawveform Output waveform

Positive clamper

Operation---3M

5h.)

Drop across diode = 0.7 V
Clamping level = Vg + V, = 5V
Veg=5-V,=5-07 =43V
For the diode, let R, = 200 Q and R, = 500 k&
External resistance to be connected is given by

R = 1/ Ry xR, = /200 %< 500,000 = 10 kQ

The value of C needed is
C= 207 _ 20 - 20 - =2 pF
R f xR 1x10%x10x10

+ C; +
s % ]
v; R o
l 2T 4 l_

UNIT-I

6a.) Fixed-bias Binary

Operation------ 4AM



6b.) Astable Multivibrator

Operation----4M

7a.) Schmitt trigger




7b.)

QCL - \/C(_ -VC e&w\ q — O

S0 ™A

T e )
= Q(‘: (’é:_: %,c‘\g\l)_

QLH,\/CC'V(— — q_,o-_-]-

S 2
T b)) py(sv)

— EQ&A 2 oA 5 \ v/
-—’Bﬂr = ”’\;—-W‘) - R0

e Q»'; gk

: _ .3\(~h—
&£ p|> QL - 8
UNIT-IV

The Slope or Sweep Speed Error (eg)

%7 -

A Sweep voltage must increase linearly with time. The rate of change of sweep voltage with time must be
constant. This deviation from linearity is defined as Slope Speed Error or Sweep Speed Error.

di f ference in slope at the beginning and end of swee
Slope or Sweep speed eror e = 11 ore ikl S P

initial value of slope
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dit t=0




The Displacement Error (eq)

An important criterion of linearity is the maximum difference between the actual sweep voltage and the
linear sweep which passes through the beginning and end points of the actual sweep

This can be understood from the following figure.
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The displacement error eq is defined as

_ (actual speed)~(linear sweep that passes beginning and ending of actual sweep)
€q¢ = amplitude of sweep at the end of sweep time
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The Transmission Error (et)

When a sweep signal passes through a high pass circuit, the output gets deviated from the input as shown
below.
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This deviation is expressed as transmission error.
Transmission Error = Cirgpus) ~ {outyost

input at the end of the sweep

V-V
Vs
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%9a.)

A Simple Current Time base Generator

A basic simple RC time base generator or a Ramp generator or a sweep circuit consists of a
common-base configuration transistor and two resistors, having one in emitter and another in
collector. The V.. is given to the collector of the transistor. The circuit diagram of a basic ramp
current generator is as shown here under.

Es= (RL+Rcs)IL/Vcc

o Vee

IH

9b.)Bootstrap Time Base Generator

The boot strap time base generator circuit consists of two transistors, Q. which acts as a switch
and Q. which acts as an emitter follower. The transistor Q. is connected using an input capacitor
C. at its base and a resistor R. through V... The collector of the transistor Q. is connected to the
base of the transistor Q.. The collector of Q. is connected to V.. while its emitter is provided
with a resistor R. across which the output is taken.

A diode D is taken whose anode is connected to V.. while cathode is connected to the capacitor
C. which is connected to the output. The cathode of diode D is also connected to a resistor R
which is in turn connected to a capacitor C.. This C.and R are connected through the base of

Q. and collector of Q.. The voltage that appears across the capacitor C. provides the output
voltage V.. ----2M
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