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Q.1 What is 2 tl‘an?lStOI" audio power amplifier ?
Ans. Transistor audio power amplifier

A .transistor ampliﬁe?‘ which raises the Dowey level s1an
. , ) 0
that have audio frequency range 1is known gs ,t:ransisftttfx(f fﬂﬁ?ﬁf

power amplifier.

A practical amplifier always consists of
The first few stages in t_his multistage ampli ﬁe? E;&bfgeogusggges.
of only voltage amplification. However, the " last stage is desimig(r;
to provide maximum power. This final stage is known as p%wer
stage.  The amplifier used in this stage 13 called power amplifier and
employs transformer coupling in order to transfer maximum power
to the output device (e.g.speaker). Fig. 131 shows the block
diagram of an audio power amplifier. The early stages build up the
voltage level of the signal while the last stage builds up power to a

level sufficient to operate the loudspeaker.
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Fig. 131

The power amplifier differs from all the previous stages in that
here a concentrated effort is made to obtain maximum output

A transistor that is suitable for power amplification i3

power. ( i
[t differs from other transistors

generally called a power transistor. : :
mostly in size ; it is considerably larger to provide for handling the

great amount of power.
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(2) Class A power amplifier. Jf the collector  current flows
at all times during the full cycle of the s

wnal, the power amplifier is
Enown as class A power Amplifier.

, Obviously, for this to happen,
biased in such a way that no part of
(¢) shows circuit of class 4 power amplifier. Note that collector has
& translormer as the load which is most common for all classes of
power amplifiers. The use of transformer permits . impedance

matching, resulting in the transference of maximum power to the
load e.g. loudspeaker.

the power amplificr must be
the signal is cut off. Fig. 13-3
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Fic. 133 (7i) shows the clas: A operation in terms of a.c. load
line. '_i‘%e opm*(;.;)insg point @ is o selected that collector -current
fows at all times throughout the full cycle of the -applied signal.

© eVek : _ ‘

= Vce

(%2)

() Fig. 13-3

atput wave shape is exactly similar to the input wave
i such amplifiers have least distortion. However,

hape, therefore,
Sh:%') ilave the disadvantage of low power output and low collector

efficiency (about 35%).
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Fig. 13.9.

shows the circuit of & push-pull amplifier. Two transistors T} and
T, placed back to back are employed. Both the transistors are
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g P : t is nearly zero 1
operated in class B operation i.e. collector curren y

the
the absence of the signal. The centre-tapped Seg?:]aflzl;;y 1?;‘ the
driver transformor supplies equal and opposite vngi'o%-mer has
base oircuits of two transistors. The output 1tmvolmge Vee is
the centre-tapped primary winding. The 8sUPP y',['he Joudspeaker
connected between the bases and this centre tap.
is connected across the secondary of this transformer.

Circuit operation. The input signal &PPeg‘riina'c;{ﬁ? ﬁt::;z
secondary AB of the driver transformer. Suppose u'tife and end
half-oycle of the signal (marked 1), end A becomes post CT forward
B negative. This will make the base-emitter Jungtlop o ']f o
biased and that of 7 reverse biased. The circuit Wlh concoun ¢
current icg due to transistor 7', as shown in Fig. 13'?. Ont e se ”
half-cycle of the signal, the roles are reversed t.e., Ty 1s Teverse

biased and 7, is forward biased. The circuit will conduct current

tc1 due to transistor 7. The centre-tapped primary of output
transformer combines the two collector curren
output in the secondary.

ts to form sine wave

TL max=—— l‘C m

o § -t
LOAD CURRCNT WAVSZEORM
(5§ POWER SUPPLY CURRENT WAVEFORM (i)
Fig. 13-10.

Fig. 1310 (s) shows power supply current waveform whereas
Fig. 13-10 (¢s) shows load current wave form.

Advantages

(s) The efficiency of the circuit is quite high (=275%) due to
class B operation.

(1) A high a.c. output power is obtained.
Di:sadvantages .t

(3) Two transistors have to be used.

(s8) It requires two equal and opposite voltages at the Input.
Therefore, push-pull circuit requires the use of driver stage to
furnish these signals.

(#s) If the parameters of the two transistors are not the

sg.mel, there will be unequal amplification of two halves of the
gignal.
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wAas. K-UCcoupled transistor zmplifier
This is the most, i it

S St popular type of coupling because it is cheap

?tf“i]s 11)]2(1)121;11 es excellent audio fidelity over a wI:ridé3 range of frequency-

y employgd for voltage amylification. Fig. 12-7 shows two

»

Cc

= J_CE l
Ly

stages of an R-C coupled amplifier. A coupling capacitor Cc is used
to connect the output of first stage to the base (i.e. input) of the
second atage and 8o on. As the coupling from one stage to the next
1 achicved by a coupling capacitor followed by a connection to a
shunt resistor, therefore, such amplifiers are called resistance-capa-
citance coupled amplifiers. ‘

The resistances Ry, R, and R; form the biasing and stabilisation
network. The emitter bypass capacitor Cg offers low reactance path
to the signal. Without it, the voltage gain of each stage would be
Jost. The coupling capacitor Cc transmits a.c. signal but blocks d.e.

"
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This prevents d.c. interference i
‘ EEuCy EEL 'nece betwoen various stages i
ing of operating point. - gos and the shift.

Operation. Wheﬁ 30 signal is applied to the b .

first transistor, it appears in the amplified form nc:*ochil; ?:)l?ﬁci}:}(;
load Rc. Tho amplified signal developed across Rc is given to base
of noxt stago {;hrough COUPI”}g capacitor Cc. The second stage does
ﬁ;_rthor amplification of thl?fSlgEﬂl- In this way, the cascaded (one
aftor anothor) stages amplily the signal and the o ey

siderably increased. e

y

o————-‘
SIGNAL : S1AGE SECON —__r‘——* -
FIRST S1AGE j"" 0 THIRD S 1AGE auTPYT

STAGE | l"
] |
Z.’n '::,-.
¥ .
Fig. 12:8

/

It may be mentioned here that total gain ig less than the
product of the gains of individual stages. It is because when the
second stage is made to follow ‘the first stage, the effective load
resistance. (i.e. a.c. load) of first stage is reduced due to the shunting

effect of input resistance of next stage. Ifor cxample, in a 3-stage
amplifier (see Fig. 12:8), the gain of first and second stages will be
reduced due to the loading effect of input resistance (Zin) of the
next stage. However, the gain of the third stage which has no
loading effect of subsequent stage remains unchanged. The overall
. gain shall be equal o the product of the gains of the three stages.

Advantages
(¢). It has excellent frequency response. The gain is constant
over the audio frequency range which is the region of most impor-

tance for speech, music etc.

(#3) It has Jower cost since it e
which are cheap.

(iti) The circuit is very ‘
capaocitors are small and extremely light.

Disadvantages

(¢) The gain of an R-C coupled amplificr i3 comparatively
small because of the loading effect of next stuge.

(+)) They have the tendency to become noisy with age, parbi-
oularly in moist climates.

(#33) Impedance matching is poor. [t is because the output
impedanoce of R-C coupled amplifier 1s several hundred ohms whereas
that of a speaker is only a few ohms. Hence, little power will be
transferred to the speaker.

mploys resistors and capacitors

compact as modern resistors and
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