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LIPPING CIRCUITS

The circuit with which the waveform is shaped by removing (or clipping) a portion of the
applied wave is known as a clipping circuit.
Clippers find extensive use in radar, digital and other electronic systems.
Although several clipping circuits have been developed to change the wave shape, we
concentrate only on diode clippers.
These clippers can remove signal voltages above or below a specified level.
The important diode clippers are:-
1. Positive clipper and negative clipper
2. Biased positive clipper and biased negative clipper
3. Combination clipper.
POSITIVE CLIPPER

A positive clipper is that which removes the positive half-cycles of the input voltage.
The positive clipper is of two types

1. Positive series clipper

2. Positive shunt clipper
The below Fig. shows the typical circuit of a positive shunt clipper using a diode.

+Vmas Jepmgesssinnns o "M s O
AWA
VRY, 13 VAY,

INPUT WAVEFORM i’ OUTPUT WAVEFORM
Positive Shunt Clipper

Here the diode is kept in parallel with the load.

During the positive half cycle, the diode ‘D’ is forward biased and the diode acts as a
closed switch. This causes the diode to conduct heavily.

This causes the voltage drop across the diode or across the load resistance R, to be zero.
Thus output voltage during the positive half cycles is zero.

During the negative half cycles of the input signal voltage, the diode D is reverse biased
and behaves as an open switch. Consequently the entire input voltage appears across the
diode or across the load resistance R; if R is much smaller than Ry

Actually the circuit behaves as a voltage divider with an output voltage of -[R;/R+R;]
Viax = -V ( Taking or assuming when R, >> R).




»
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NEGATIVE CLIPPER

A negative clipper is that which removes the positive half-cycles of the input voltage.

The negative clipper is of two types

r

Y

Y

1. Negative series clipper

2. Negative shunt clipper
The below Fig. shows the typical circuit of a negative shunt clipper using a diode.
*+Vmax o AN

e . -t
MRVAY I N FawA

O
INPUT WAVEFORM ‘l’ OUTPUT WAVEFORM
Megative Shunt Clipper

During the negative half cycle, the diode ‘D" is forward biased and the diode acts as a
closed switch. This causes the diode to conduct heavily.

This causes the voltage drop across the diode or across the load resistance R, to be zero.
Thus output voltage during the negative half cycles is zero.

During the positive half cycles of the input signal voltage, the diode D is reverse biased
and behaves as an open switch. Consequently the entire input voltage appears across the
diode or across the load resistance R; if R is much smaller than R,

Actually the circuit behaves as a voltage divider with an output voltage of [R;/R+R;]
Vimax = Ve ( Taking or assuming when R; >> R).

BIASED POSITIVE CLIPPER

When a small portion of the positive half cycle is to be removed, it is called a biased
positive clipper. The circuit diagram and waveform is shown in the figure below.

BIASED POSITIVE CLIPPER

“h L ek
..v,...‘ ..... V. "T- ..,,...‘ _____ V,

o

INPUT WAVEFORM + OUTPUT WAVEFORM

During negative half cycle, when the input signal voltage is negative, the diode ‘D’ is
reverse-biased. This causes it to act as an open-switch. Thus the entire negative half
cycle appears across the load, as illustrated by output waveform.

During positive half cycle, when the input signal voltage is positive but does not exceed
battery the voltage ‘V’, the diode ‘D’ remains reverse-biased and most of the input
voltage appears across the output.
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When during the positive half cycle of input signal, the signal voltage becomes more
than the battery voltage V, the diode D is forward biased and so conducts heavily. The
output voltage is equal to “+ V" and stays at *+ V' as long as the magnitude of the input
signal voltage 1s greater than the magnitude of the battery voltage, V',
Thus a biased positive chipper removes mput voltage when the mput signal voltage
becomes greater than the battery voltage.
BIASED NEGATIVE CLIPPER
When a small portion of the negative half cycle is to be removed, it is called a biased
negative clipper. The circuit diagram and waveform is shown in the figure below.

BIASED NEGATIVE CLIPPER

R

-

Vimas
QUTFUT WAVEFORM

INFUT WAVEFORM

During positive half cycle, when the input signal voltage is positive, the diode ‘D’ is
reverse-biased. This causes it to act as an open-switch. Thus the entire positive half cycle
appears across the load, as illustrated by output waveform,

During negative half cycle, when the input signal voltage is negative but does not exceed
battery the voltage “V’, the diode ‘D’ remains reverse-biased and most of the input
voltage appears across the output.

When during the negative half cycle of input signal, the signal voltage becomes more
than the battery voltage V, the diode D is forward biased and so conducts heavily. The
output voltage is equal to *-V’ and stays at *-V’ as long as the magnitude of the mnput
signal voltage 1s greater than the magnitude of the battery voltage, V",

Thus a biased negative clipper removes input voltage when the input signal voltage
becomes greater than the battery voltage.

» COMBINATION CLIPPER:-

Combination clipper 1s employed when a portion of both positive and negative of cach
half cycle of the input voltage is to be clipped (or removed) using a biased positive and
negative clipper together. The circuit for such a clipper is given in the figure below.

COMBINAIION CLIPPER

+ Vmax|.

um..l Y

INPUT WAVEFORM 4

OUTPUT WAVEFORM
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» For positive input voltage signal when input voltage exceeds battery voltage +V, diode

D, conducts heavily while diode D, is reversed biased and so voltage +V, appears across
the output. This output voltage +V, stays as long as input signal voltage exceeds +V.

» On the other hand for the negative input voltage signal, the diode D, remains reverse
biased and diode D, conducts heavily only when input voltage exceeds battery voltage
V, in magnitude.

» Thus during the negative half cycle the output stays at -V, so long as the input signal
voltage 1s greater than -V,.
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(b) Output waveform

Fig. 8-13

During the positive input half cycle, terminal M of the secondary of the ﬁram{msﬁ'
positive while the terminal N is negative. In this situation diodes D; and Dy are forwa :
(ON position)} ie., they conduct where as diodes D, and Dy are reversedk
position) i.e., they do not conduct. So a current flows along MABCEFN mz&m_,
fig. [8-13 (a)], There will be a voltage drop across Rj. .
Durmg the negaiwe mput half cycle terrmnal N of the semndaryfei T3

they do not cenduct Now a current ﬂ@ws alcmg
g ’[8\-13 (&)L'The eurrent produc&&a t '
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FILTER CIRCUITS:-

Generally, a rectifier is required to produce pure D.C. supply for using at various places in the electronic
circuits.
However, the output of a rectifier has pulsating character i.¢. it contains A.C. and D.C. components.
The A.C. component is undesirable and must be kept away from the load.
To do so, a filter circuit i1s used which removes (or filters out) the A.C. component and allows only the
D.C. component to reach the load.
A filter circuit is a device which removes the A.C. component of rectifier output but allows the D.C.
component to reach the load.
A filter circuit i1s generally a combination of inductors (L) and capacitors (C).
The filtering action of L and C depends upon the basic electrical principles.
A capacitor offers infinite reactance to d.c.
We Know that X¢= 1/2afC. But for D.C_, f=0.
Xe= 1/2afC=1/2nx 0 x C == (Means Capacitor shows infinite reactance to DC)

& Hence, a Capacitor does not allow d.c. to pass through it.
We know X;= 2xfL. Ford.c.,f=0
Xi=2xx0xL=0 (Means Inductor shows zero reactance to DC)
& Hence Inductor passes d.c. quite readily.

» A Capacitor passes A.C. but does not pass D.C. at all. On the other hand, an Inductor opposes A.C. but

allows D.C. to pass through it.

» 1t then becomes clear that suitable network of L and C can effectively remove the A.C. component,

A

allowing the D.C. component to reach the load.

: ;
N RECTIFER | ALC. COMPONENT | b | p—
VV\ - ¥, 54— PUREDL.
{]} > ouTPUT E | FILTERED | \ OUTPUT n. >t
(Pulsating D.C) (Filter Circuit) (Pure D.C)

Types Of Filter Circuits:-
There are different types of filter circuits according to their construction. The most commonly used filter
circuits are : -

Inductive Filter or Series Inductor,

Y

& Capacitor Filter or Shunt Capacitor,
& Choke Input Filter or LC Filter and
&

Capacitor Input Filter or z-Filter.

Inductive Filter Or Series Inductor:-

L by
4 | —BZ00"
i.'ﬂ\‘
\I 'AVA > ACEG
i \f '-_‘. F 1 5 LOAD f z._ BED:.’;%‘
0] —»1 f 0 d
e -
(Rectified output Pulsating d.c)  (Inductive Filter Circuit) (Output of Inductive Filter)

Fig. (1) Shows a typical Inductive filter circuit. It consists of an Inductor L placed across the rectifier
output in series with load R;.




»
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[PAGE -3.8]
The choke (Inductor with iron core) offers high opposition to the passage of a.c. component but no
opposition to the d.c. component.
The result is that most of the a.c. component appears across the choke while whole of d.c. component
passes through the choke on its way to load. This results in the reduced pulsations at Load resistance R, .
Capacitor Filter Or Shunt Capacitor:-

i T

'1 M 7\ RECTFER o R, A&
Fo .,,:' Ly % ‘

[ o PR,
0 —p1 & 0
(Rectified output Pulsating d.c) (Capacitor Filter Circuit) (Output of Capacitor Filter)

Fig. (i1) Shows a typical capacitor filter circuit. It consists of a capacitor C placed across the rectifier
output in parallel with load R;.

The pulsating direct voltage of the rectifier i1s applied across the capacitor. As the rectifier voltage
increases, it charges the capacitor and also supplies current to the load.

At the end of quarter cycle [Point A in Fig. (i1)], the capacitor is charged to the peak value V, of the
rectifier voltage.

Now, the rectifier voltage starts to decrease. As this occurs, the capacitor discharges thronoh the load
and voltage across it decreases as shown by the line AB in Fig. (111).

The voltage across load will decrease only slightly because immediately the next 30 / 76 ;
and recharges the capacitor.

This process is repeated again and again and the output voltage waveform becomes ABLueru, 1 may
be seen that very little ripple is left in the output,

Moreover, output voltage is higher as it remains substantially near the peak value of rectifier output
voltage.

The capacitor filter circuit is extremely popular because of its low cost, small size, little weight and good
charactenistics.

Choke Input Filter Or LC Filter:-

L
| = i ;:.' ﬁ Eﬁ i‘j . * ¢
¢ AC.+DC. ‘ .
COMPONENT
/ i - :Z - a¥aVaVa
A C = < LOAD A
A, :
; \
2+ 4 - 0 o
(Rectified output Pulsating d.c) (Choke Input Filter Circuit) (Output of Choke Input Filter)

Fig. shows a typical choke input filter circuit. It consists of a choke L connected in series with the
rectifier output and a filter capacitor C across the load.

Only a single filter section is shown, but several identical sections are often used to reduce the pulsations
as effectively as possible.

The pulsating output of the rectifier is applied across terminals | and 2 of the filter circuit.

As discussed before, the pulsating output of rectifier contains a.c. and d.c. components. The choke offers
high opposition to the passage of a.c. component but negligible opposition to the d.c. component.

The result is that most of the a.c. component appears across the choke while whole of d.c. component
passes through the choke on its way to load. This results in the reduced pulsations at terminal 3.
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At terminal 3, the rectifier output contains d.c. component and the remaining part of a.c. component
which has managed to pass through the choke.
Now, the low reactance of filter capacitor bypasses the a.c. component but prevents the d.c. component
to flow through it. Therefore, only d.c. component reaches the load.
In this way, the filter circuit has filtered out the a.c. component from the rectifier output, allowing d.c.
component to reach the load.
Capacitor Input Filter or n-Filter:-

¢ o €
T | 04— FHO T._-_-_..

J

RECTFER . (= (= % LOAD
OUTPUT :
()

R 0 —p1

10 N *

-

(Rectified output Pulsating d.c) (Capacitor Input or - Filter Circuit) (Output of n-Filter)

»
»

>

Fig. shows a typical capacitor input filter or n-filter. It consists of a filter capacitor C, connected across
the rectifier output, a choke Lin series and another filter capacitor C: connected across the load.

Only one filter section is shown but several identical sections are often used to improve the smoothing
action. The pulsating output from the rectifier is applied across the input terminals (i.e. terminals |1 & 2)
of the filter.

The filtering action of the three components viz C, , L and C; of this filter is described below :

(a) The filter capacitor C, offers low reactance to a.c. component of rectifier output while it offers
infinite reactance to the d.c. component. Therefore, capacitor C, bypasses an appreciable amount of a.c.
component while the d.c. component continues its journey to the choke L.

(b) The choke L offers high reactance to the a.c. component but it offers almost zero reactance to the
d.c. component. Therefore, it allows the d.c. component to flow through it, while the un bypassed a.c.
component 1s blocked.

(c) The filter capacitor C; bypasses the a.c. component which the choke has failed to block. Therefore,
only d.c. component appears across the load and that 1s what we desire
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13:18

Fig. 13-11 Class B-push-pull amplifier

the base of each transistor by connecting the base and emitter together. As shown in the figure
the bases of the two C-E connected identical transistors have been connected to the opbosite
ends of the secondary of the input transformer T# and collectors ends to the primary of the
output transformer T7,. In order to get the balanced circuit, the emitters of the transistors ara
connected to the centre tap of the secondary of transformer Tr and Ve is connecte

centre tap on the primary of transformer T#,. The two bases have been earthed. s -

Circuit operation ¥
When no signal is applied, both the transistors are cut-off. Hence, no current is drawr
supply source V. So, there is no power wastage on standby. When the input signal d,
the phase splitter transformer T7; produces two signals which are 180° out of phase with each
other. The transistors T} and T are driven by these two signals. During positive half cycle of the

signal, transistor Ty conducts because its base is driven positive. Now, collector current
as shown in fig. (13 -11). Meanwhile, transistor B does not conduct because its basel ; s
voltage. Thus, Ic, is zero. In this way one positive half cycle of output signal apr : J“:
secondary. During negative half of the input signal, transistor T, becomes forward-b: nd
allows a currenti,, to flow [as shown in fig. (13-11)] while transistor T1 becomes nonce 5

Thus only one transistor conducts at a time. The output transformer serves to
currents producing an almost undistorted output waveform as shown in fig. (1

I
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41 INTRODUCTION

An OISCJ_Hat.OI is a device which generates an alternating voltage. This may also be defined as a
circuit which generates an a.c. output signal without requiring any externally applied input
signal. The oscﬂlat.or converts d.c. energy into a.c. energy at a very high frequency. So }i:he
function of an oscillator is opposite to that of a rectifier which converts a.c. power into d.c.
poWer.

The function of an oscillator circuit is similar to that of an amplifier circuit. The main
difference between an amplifier and an oscillator fig. (14 -1) can be stated as follows:

Input Output Output
signal signal signal
o e Amplifier RIS o Oscilator
D.C. power input D.C. power input
(a) (b)
Fig. 14-1

The amplifier takes energy from d.c. power source and converts it into a.c. energy at signal
frequency. In an amplifier circuit, the frequency, waveform and magnitude of a.c. power
generated is controlled by a.c. signal voltage applied at the input of amplifier. On the other
hand, in an oscillator, the frequency, waveform and magnitude of a.c. power generated is
controlled by the circuit itself Z.e., no external controlling voltage is required. In oscillator, the
frequency of the outputis determined by the passive components used in the oscillator and can
be varied at will.

Thus, an oscillator may be considered as an amplifier which provides its own input signal.

An alternator (a.c. generating machine) can be used to generate frequencies upto 1000 Hz. To
generate higher frequencies, either the number of poles has to be made large or the speed of
rotation of the armature has to be made extremely high. Both are impracticable. To generate
high frequencies, we have to depend upon electronic circuits. Hence, an alternator cannot be

called as an oscillator. Following are the d ;
(i) An alternator is a mechanical device

non-rotating electronic device. _ |
(ii) The alternator converts mechanical energy into a.c. energy whereas the oscillator

converts d.c, energy into a.c. energy:

having rotating parts while an oscillator is a
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14.6 Electronic Devices and Ciryitg

circuit (frequency determining circuit). As the tank circuit is connected in the collector cireyjs,
the oscillator is known as tuned collector oscillator. The resistors Ry, Ry and Ry are used to d o
bias of the transistor. Capacitors C, and C’ are bypass capacitors. They bypass resistances R, anq
R; respectively so that they have no effect on the a.c. operation of the circuit. The secondary of
the transformer provides a.c. feedback voltage. The feedback voltage appears across base.
emitter junction because the junction point of Ry and Ry is at a.c. ground due to bypass capacitor
C’. Here, it is important to note that in the absence of C’, the voltage induced in the secondary of
transformer would not be directly going to the input of the transistor but a part of this voltage
will drop across Ry. As the transistor is connected in the CE configuration, it produces a phase
shift of 180° between its input and output circuits. An additional phase shift of 180° is produced

by transformer. Hence, the net phase-shift of 360° appears between input and output voltages

i.e., a positive feedback between input and output voltages.

Working of the circuit

When the supply is switched on, the collector current starts increasing and charging of capacitor
C takes place. When the capacitor is fully charged, it discharges through inductance L. Now,
oscillations are produced. These oscillations induce some voltage in inductance L’ by mutual
induction. The frequency of voltage in L’ is the same as that of tank circuit and its magnitude
depends upon the number of turns in L and coupling between L and L’. The voltage induced
causes corresponding variations in base current. These variations in I are amplified  times and
appear in collector circuit. A part of the amplified energy is
used to overcome the losses of tank circuit and rest is radiated
in the form of electromagnetic waves.

Now, the question is that how we can make use of these
oscillations. Generally, these oscillations are to be coupled to
the next stage in the electronic system. Usually, the output is
taken from the tank circuit using inductive coupling as shown
in fig. (14-6). When too high a load is connected across the
output terminals of the oscillator, it may damp the :
oscillations. This is the reason that in a signal generator, the : Ln
output is first connected to the amplifier (emitter follower) :
and then the output is taken from the amplifier. The amplifier
is called as buffer amplifier.

Frequency of oscillation

Sir
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