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4.3 INTRODUCTION TO POWER AMPLIFIERS i T 3
An Amplifier system has more than one stage as shown in I o P:ﬁ:ﬁ‘"-ﬁ* .
B4 Vﬂlt «;ay;,;a%?,. .
' VMgt g
o,

middle stages to handle small Sig.llillﬁ. The final stage (called power ampljf .
speaker and has to handle considerable amount of power, §o large gy o) ﬁl’iu.am 5
needed for obtaining sufficient power. Voltage amplifiers are actually ’:::BI;)[' Vollagy m“‘b‘

U] ignal e ™o

amplify input voltage. So, they raise only voltage level, ., P
Power Amplifier o
Microphone Loud Speaker
Input ——»|
Speech ==
Signal ~
Number of Stages

Fig. 4.11 : Amplifier Systam

Power amplifiers need large current. So they are known as large signal &mliliﬁe; ) : l.
draw power from d.c. source and convert it to a.c. power to drive voice coil oi"lz:: Pt
power amplifier, transformer primary winding is in series with collector, d.c. power Ims.“"' |
winding is very less as its resistance is small. Power transferred to secondary winding i::-:. ;

Power amplifiers find their application in the public address system, radio receivers TV, an
Tape players, CRTs and driving servomotors in industrial control system,

4.3.1 Classification Of Power Amplifiers
On the basis of period of conduction i.e. the portion of the input cycle during which

current (I.) flows, the power amplifiers may be classified as

(i) Class-A Amplifiers

(i) Class-B Amplifiers

(iii) Class-AB Amplifiers

(iv) Class-C Amplifiers
(i) Class-A Amplifiers:

In this type, the transistor is so biased
that the output current flows for the full

cycle of the input signal, as shown in Fig.

4.12. This means that the transistor Collector
remains forward biased throughout the ,‘2’,"3%‘5-”” £
input cycle. From Fig. 4.12 it is seen that

the operating point Q is located at the

centre of the load line. So that the output

current flows for complete cycle of the

input signal,
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L4
thewlluturuuwnt HOWs for 360 (Rl exyeley of the input algn) W ]
Ilcuturuuwul flow is 360°, Oy tht the angle
Jolass q,\opu"ltmn signal is fathtully reproduced at the outpu WIBOU wty it
St P
it foatuee of class-A operation. The efticiency of class-A operation 1 ve 1y qm:::: B
«B Amplifiers:
1" Jass \_Bp‘mwmuphlm\ the transistor v
% 1 that the output current flows only i
!"’5" e of the input signal. It means b

istor is forwand biased tor halt for 180°

_l‘
¥ N
;p“m awle. In the negative half’ ORls g
I.“d" thcn‘ansntorenlcr\ in to cut- '&f’é{é of /\ T

{ nd no signal is produced at the  Cument 0 v
;ms"
i‘f‘ e collector current flows only for ¢...  Output

' (Nﬂ‘c\cle) of the input signal. In P Sg.,:g:,
¥ d'_.,ms;stor conduction angle is . -"v

. Iso”as shown in Flg 4.13. The cc = Veea

a0 Fig.4.13: Class-B Amplifier Operation

pdleslowIedaI(VCC, 0) on the

. v ahalf cycle is obtained at the output, for full input cycle, the output signal is said to be
;- o class B operation. The efficiency of class-B amplifier is much higher than the class A

3 Amplifiers:
iﬁstvpe, the transistor is so biased that

& ot current flows for more than half . I
ks hat the full cycle. The transistor o i
kefion angle is between 180° and 360°
4:cmdition is shown in Fig. 4.14. The Q
et very close to cut-off value but well
e X axis

~ Load Line

_ wisdistorted, The efficiency of class
) i 's more than class A but less

H:B operation is important m
; cmssover dlstortlon. This is_ o
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(iv) Class C Amplificr:

In class C Power Amplifier,
transistor bias and signal amplitude are
such that the output current flows for
appreciably less than half eycle of the
input signal. Hence its conduction angle
isupto 120° or 150° that is the transistor
remains forward biased for less than half
the cvele. Such a condition is shown in
Fig. 4.15 For this operation the Q point
is shifted below X-axis.

In class C operation as the collector
current flows for less than 180° the
output is much more distorted. Due to
this reason Class C Amplifiers are never
used for audio frequency amplifiers. But
the efficiency of class C operation is
much higher and can reach very close
to 100%.

the

et b RS R

e ssssssascs=ssmn.

e e L LI Ty g

=

bl B R L e —
Y

Fig. 4.15 : Class-C Oparation
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Students may note here that, as the Q point moves away from the centre of load line beks
towards the X-axis, the efficiency of class of operation increases. Table below shows a summaryd

different classes of operation of power amplifiers.

Table : Comparison of Power Amplifiers

4.4 ANALYSIS OF CLASS-

The class-A am;:hf‘ iers are further classlﬁed as
(i) Series Fed Directly Coupled class-A Amplifiers

(if) Transformer Coupled class-A Amplifiers
the load is connected directly to the collector, While i in the

Ied to the collector Through a transformer.

. Indirectly coupled type,
Z coupledm’c theload is coup

= 5:;”’-* e"”r'“:‘- 'J-— e e e e ,-\ 3 gue
O G O A S B T AR S
Operating cycle 360" 180" 180° to 360° Lesstha? |
1w
Position of Q At the Centre of Exactly Above X-axis but below the Below X
point load line on centre of load line axs
X-axis :
Efficlency Poor, 25% to 50% Better, Higher than A but less thanB | VerY high |
78.5% (50% to 78.5%) PR A

| ;a;,;w‘“
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fedl pirectly Coupled Glass A Amplifiers

‘;In[””‘

|

v\

!

i 1 Lectly i series with collector of the transistor Q.

f o
.\lﬂt“ ! J\‘l l\]ﬂ"lng.
HI.\“" . +

° Ve

Serics Fed Directly Coupled Amplifier =+ = (b) Schematic Diagra

Fig.4.16 (b) shows a schematic diagram of the circuit sh

ing arrangement has b
Tounderstand the operation _pf the circuit, we take help of
ut characteristics (i.e. I Versus Veg) of the transistor Q

le T Load Line
(Slope = 1/IR})

Ly hows Class A series fed amplifier, It is so named because the load resistance R,

Resistor R, , R, , Ry, and capacitor

m to Series Fed Directly Caupl'ecf Amplifier

own in Fig. 4.16 (a) where ina detailed

een symbolically shown by single biasing resistance Rg.

graphical method. Fig. 4.17 shows the

-

...........

----------------

Y B N W e T T

-

: .F".g e G’_;é];;;&ffap}néanfaﬁan of

VL v wueatdns |
e i Fe o ma Blan—g
g

IBZ
Operating point
Q (chl 1¢ﬂ) l.
BQ
Iy
»V e
C’ﬂ 58 A Amp.’:'f:'er
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(1) Diawing of | omid Dines:

W hen the base carrentd ||. s zero, the collector Chirrent | M al St )
satoration coneent 1) Therelore the voltnge deap NCrOsy |op ::;?q"llh R

henee the collector enatiel \l"""l“' v”, I'l't'l‘llll?ﬂ Ul'"nl | bt~
. ' ; ov ¢ Ce
which represents the condition of I.. “Oand Vw " V( Ll ”Iu’ We '.':“‘M
ru. .I.

Noew consder the sitnation when o very high base Current | : k%ﬁ
of whieh the transistor saturates, The VN ol the saturated lran:i.uppligd @*lr,
and hence the entire \'w AppPears neross RI.' rc”llllillg ina colle(:::r I8 e P

ATk ] 5 : - g » ‘ 3 q L1 ! &
condinion is represented by Point 2, when IL‘EIC(M . cllrr.m f.ém'f‘é;.;“f_l

Points 1 and 2 represents two extremes conditions, The st Sk
called the load line, The slope of the load line is (I/R,) raight ling 3

: r'.-;\.?-”’
A

(b) The Q Point: 5
For class-A power amplifier, it is necessa LAnSE

. ’ ry that the transi i g

the input ¢yele. Thus Q point (or operating point) Stor shoulden. 4
’ selected approy; COndyey o

i the g

shown in the Fig.4.13 as Q. Here I represents zero signal colj
ecfmemeﬁ[.;-,‘ ._!h.

3 i
A =
i )
~af N E S
'y k2
L

zero signal voltage between collector and emitter respectively,
c ion: i b
(c) Operanou. %31&.‘5

Let us assume that the input signal appli . ' i

. 5 pplied to the amplifier is «; :
variation of base current Iy This inturn will cause tl;le col:sef:ltn“soldal el
voltage V_, to vary sinusoidally around the Q point, Or Current [cmala..

When the base current goes uptoa value o l o
o fle the CD"ector Current ! =%
Slﬂlllﬂ.ﬂ}" when the base current oes d : I the ‘ ! I
goesdown to a value of bl COllectorc- E h’*i

L' A
s
i
¥

Correspondingly the collector-emitter vol
ta _ 3
Q, and Q, . geare vmm and Vm.m( »and ment
(d) D.C. Power Input: i
The D.C. power input is provi . AN
provided by the supply V_. And wi : s N
drawn is th : . Y V- And with no inpyt s
e collector bias current lcq- Hence d.c. power input is Pu _ '@ll.&m

. Let the peak value of collector current swing be I and that of 6o!lectof WM"‘"h
ence there r.m.s, values are I,/N2 andv. /2 R
() A.C. Power Ousput using R.M.5; Ifbfuesm
The a.c. power output is given by

¥
RL i ' : : :'

=

ac o rms
g Y
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e Queput using Maximum Values
* ‘ e 5 2

¥ ~weroutput is given by

11..,"« R

=1 --m::-‘,rms

I-I'ﬂ

In
= R \[2_

3 nlm ' | .. (42)

to)

" 5 - -
= !_’."_ the above equation can be rewritten as:
m 0 . ;

R,

Vi -los, | .(43)

2R | _ (4.4

But as VS a2

. (4.5)

." : ’ pp
iweget - Ppe = 22 "BLB_
3 2 < (Vm —-V,;)s(fm . Im'tn) | _ .. (4.6)
or ? £ L2y Y 5 3 e
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(N E{ficiency:

ISR g Y
| he cthen ney
galised ¢

Y Fa e
e
NSRS\

AL Gy
e

( an amplificr represents the a.c. power deliver ;
spression for elficiency ol an amplifier jg v the
| as

[he goin

sounee
)

i X 1””
Yol X
Ix
) (,l ;“i" _'_ !__'1||_-|||'l_( Imn\ - !miu ) %100
"N 8V, 1y

[

This efficiency is also called as conversion efficiency of an amplifier

(g) Maximum Efficiency:

From Fig. 4.13. we can see that minimum voltage possible is zer and me.s i
i« \'_ foramaximum swing. Similarly the minimum current is zerg and the l“"?’“ﬂl“_ ' .
is 2l - for a maximum swing i.e. Maximum o,

Viar = Vecand V., = 0
L= 2ICQ andI . =0

Using Equation (4.8) we can write

(Ve =0) (220 —0)

% —
- e 1o x100
Veclep
=———2X100=25%
SVC‘C]CQ ’ 4

Thus the maxi i ible i S
€ maximum efficiency possible in directly coupled series fed cliissf-.‘llllﬁﬂflﬁ"-i

25% (ideally). In a ical circu;
-1 a practical circuit it is less t %, i '
() Power Dissipation han 25%, i.e. of the order of 10 to 15%
The amount of po
we ol R
Power inpyt p anl:i th Kl musthe dissipated by the transistor is the difference betwa®
P e ©a.c. Power delivered to the load i
Ower dissipation O i
Py =p
d Z it
MaleUm Ve -
power dissipatio
(P,)is algo zer i 0ccurs when there js zero a.c. input signal, the
2. = 0
Thﬁl‘l Pa"
d =Pp.
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pler 10 design and to implemeny.
16 St

I".- |
il connected in the collector gjre -
¢ ly € CUlt hence i g

}I1 I T ?
.|~| L et P."Hmuhm i”‘ﬂ"k«l
: _,”.“_'__ ; qanee i8 direetly connected in the collector, therefore
P s rough it there will be considerable POWeF g i Mfmuwm collecior
Fon r'l.\\\“' !
. o is more, hence use of heat sink 1y egggpjy wiotmss
. | I '
o s very poor due to large power dissipation,

" on

O pedance is high so circuit can not be ugeq for low i ot W

“e L coupled Class-A Amplifier

- ‘.{"1{[ - el . . =

g T qanceRy i directly coupled to the output circuit of amplifier the overall effiei
il e e

L coupled class-A amplifier does not exceed 25%. Dye to this I, passes through

w7 current is representing a considerable waste of power = IZoR, because it does

» Th " .
: | ac power. This problem is solved by using a transformer as a coupling device
(ransistor and load.

1 I‘:'-.-";’ w USEfU
o ‘ “ output of
et DiAgrAME : :

L « the basic circuit of transformer coupled amplifier. It is also called as single ended

_ 118 show

_iifier because single transistor is used for amplification. The primary of the transformer,

bl : _ ion.
: .E“j]'if,;ble d.c. resistance, is connected in the collector circuit. The secondary of
:'i:ﬂe: & . I !
i 10 load R, (loud speaker acts as a load). sormes
+Vee
f N, N, ?
Loud
\Z Vv, lR(] Eeatior
L
R, )
C
Y il Q

¥

"edance Matching:

h;rru?‘-‘tion of transformer is to match the low impedance lmfi el ris
Mpedance matching is necessary to ensure that ot

Fig. 4.18: Transformer Class-A Amplfier

igh output impedance of
o transferred from

ol
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\tu"l FRERRORE 7

e changed by o transformer according to turpg rati(;‘"]l:mised*"fs::,. N
WIS ' Y Y e 2 1 [ ,.'. N ;"-‘:;
(primany or secondary) can also be changed depengjy, Addjt;,. Mgy

' \
primary
\'i'ltu"\“lﬂ can
o n erthe sk

r_‘.l'-\‘t\ )

1 A LAY h-
.A\\'ﬁr% a]- -5‘
. o i ll}: |ll) in“u\d""\fl‘. RI’IiH COIIIIGC'.&.‘.(] ﬂcr()ss l e t . —L_ %
A “the transformer when viewed at th fangg,,. i
s changed by the frans ¢ Dfima °""er
. . W

sider only the rransformer and the load R,.

l ot us vl

] 2 The
O

bl
Nl A\

Fig.4.10: 'E-ansformer with Load
Let the turns ratio between the primary and the second

Of the trapap ks
the voltage ratio and current ratio can be written as e transﬁ’"ﬁ& %
v | e
L =N and !-2-=N =£l.
v I N, e e
Therefore, 7, = NY,
and I}, =1,/N
From Equation (12) and (13) we get
ﬁ =—-_.___NV2 - N2 V2
I, IL/N 5
From ohm’s | - Y
‘reflecti I o Secondary Winding load NSistﬁnce RL is -]Vi Therefom" j
ection’ of R, in the nri 2 )
L™ e primary windj S
of th;htransfonner Which is der:otezd[:;ng?d represents effective load resnstanoawﬁ"m ;
TN ¥ |
erefore from Equation (4.14) we cap writ
e
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".1]‘ \.} . w 1}

\ N2 "
qual jond resistance _
(L . _ |

Listanee presented by the primary Winding to
| B 10 the gy
Pply sour
Ce,

Sistance yj
twed :
the load fesi A the pr

C Yy indicates that the
19y ine ic effective oag re

" collector side of transistor is N tjme,

o1 words, the primary wind - Mary side (.’
L ‘-h;:t“\‘ u:unltiplicd by thzysqmarel r:)?‘ta o “k'.n “'lltamml(t:‘) W:;:
awolidedl, urns f&tlo, iy u' M w

. .'._\l -
1

E . h choosing pro

it .
alid ol l\1 ’

L
-
'

* e primary of the transformer has negligible de. resistance (0 ©0), There
| will be no

>‘_ . - - -
1.~ across the primary winding of the transform : S
e drop &€ _ rmer under quiescent condition.

e slope of d.C. load line is given as rccip@c‘al of the d.c. resistance in the collector i : =3
ance in this case is zero. Hence slope of d.c. load line will be infinite (idealt ):"m

;,-«‘m ic. load line in ideal conditionisa vertically straight line. ...

dic Load Ling®, “Sbl 2. 2l
(slope =-1R) d.c. Load Line

'c* . / (Vceé.=Vcc)
/lﬂ

w/— la® \nl

V@' X




al——

(@) DC Power Input:

[he DL, power input is given by

[ iy

Ihis expression is same as for series fed directly coupled Clagg |- 5
“) Amplige 9
iigp -

() AC Qperation: .

1 class A operation the Q point is located at the centre of the |, i =
he ae. load line is obtained by drawing a line throy W

gh the Ope; TR
" I : H ratin ) < Fi
(Q-point). Slope ot e, load line is equal to | g Mﬂto,

-1

R,

When a.c. signal is applied, collector current varies with in
point Q shiftits position up and down on load line. Collector v
This varies in opposite phase to the collector current. The v

across the primary of the transformer due to this a.c. volta
inturn develops a.c. power in the load.

AC Output Power:

PUtsignal ang e,
Oltage Varies e

ar.iation of cc.lleeg(,l."lluanl1
gﬂ 18 induced inﬂn

Generalised expression for a.c. output power (delivered tol
is same as represented by Equation (4.6) i.e.

P = (Vinax = min )(Lmaz = ey,

ac

Efﬁciency :

%y = Foc =(Vmax—me)(Imax7- min)

Maximum Efficiency ;

Looking at F ig.4.11 we can write

X 100

Ieo

le’n =

W V=2 Veo
Im:'n = 0

A YT

130k
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ot 0 ! 7ol
Tl ,’-'I,—-())(H(’Q'“ )
f (4 OO mmmmrsimeiireaion
| | N l'{‘('*’( '(J

Wl 100

‘\‘l 1\[")
(%
]C A d ¢ LM
<, Line
‘-\
i &
) Q(Vcc, Ieq)
2cq ; ‘/a.c Load Line
CcQ
g, A0\ l =
""" W e

-l = -

Fig.4.15 : Operating pamt for tramfomer coupled clas»A amplifier

¥ hﬁer is 50%. For
Hence maximum efficiency in case of a transformer coupled class-A amp

rtical circuits it is about 30 to 35%.
U Power Dissipation:
fower dissipation by the transistor is given bY

inerdlsSIpatlon P,=Ppc - -P, 2ot in the
A When there ; is no input signal, the entire d.c. power gets*dlSSlP“ 1 “ o
s the marximuum power dissipation. b et TS A418)

P“‘}maxzpocchcIcg

form of heat (P=0):
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*_ croRTIONIN R AR s SR A
i quirements of an umplmurlnthm lhcw
' #F”N Lortan ,l| Ilul reproduction of the Input waveform, ‘mm s Mpm

||‘|
! hl
o ‘
e o his is often not the case dueto the won-linear characieristics of iransistor
B a | care 1o handle large signels, distortion is niways Introduced in the cutput i.«.
S t iq never exnct replica of the waveshiape of the inpit signal, Harmonic

| E‘I'. WY ol ol

T > At one:

:1.‘.‘.‘ R ! ! “ " nlcnnq the pmsﬂﬂm'ﬁf'ﬂiqumcy cﬂmm" h th‘ M"w m‘m,

& ,!u.l 1 the input signal,

T .;.n Jlisappliedtoa transistor, the non littear characteristics causes the positive
- "’. (mplified more than negative half cycle, Due to this the output signal contains
W L ! W 00} Lm“ponent and some undesired mquaﬂcy components, which are mm’
e uency. These additional frequency components are called harmonics.

( sign ll freq
..“ Laidtobe distorted, this is called harmonic distortion.

if the t‘undamental frequency is f Hz, then the output signal contains fundamental
ont at fHzand additional frequency components at 2 f Hz, 3 f Hz and so on. The
d harmonic, the 3f component is called as third harmonic and so on. The
t is not con51dered as a harmomc because it has the frequency |

R
av
‘."‘-[ t

VY
o o0 1[1011
& called secon

e t l\ L
,\v‘\ﬂ ! frequ ency componen

al. |
he input signa | _
» 3” the harmonic components, the second harmonic has the largest amplitude. As the order

ic mcreases its amplitude decreases. Since the second harmonic amplitude is largest,
ortion is more important in the analyms of AF. amplifier.

Harmonic Dlstortlow it -
distortion due to'each’ order (2", 3 and so on) can be calculated by
h:order of harmonic with the mnphtude of the fundamental frequency

Pmen tage
The percentage harmonic
paring the amplitude of-eac

gonent.
Ifhe fundamental frequency component h
mamplitude of B, then the percentage harmomc distortion due to’

as an amphttide of B, and then"‘ harmonic component
ath harmonic component is

essed as
B
%D, = quoo ..(4.19)
1
%D, = IB |

* B
%D. = 5—

3 |Biandsoan
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harmonic DNstortion:

ol harmomie distortion, 12 which is the eflective distortion foaug,:'

ol
'
=t
N
e
+
N
aN
+
X
T
S
<

Scanned by CamScanner



CLA. ) roduced by llDIl'l-l-ll e R 5%
U ion intre nearity iseua
™ ~‘ ¢ m“mruuon The amplifier is then '?wﬂrliercmb, ﬂ“m
?."1"-'1' uLl“ for class-A push.puu a-mpl lﬁe . N ag pl.llhdpu“ mpn

SR » u-.ist or T, and T, are used, both of

i‘d seether. But :?rses il;ld collectors are, connected to
. ,,aum“" T,, and T,,). Both the transfomersT

ey and R-, provides.biasing aﬂﬁﬂgemnnt, I.J:dﬂ:i Eor::‘&%mre-!apped transformers.

. rransfm-mer) To ensure that maxunuyl;l: power is dehver;e d

o hoosen that output im ed
(T ,iss0C p ance of transxstor matches to that of load impedance.

‘Uﬂnemkm
fier. Fig. 4.24 shows

th:se trnmistm are. ldumcal Thm emitters are

5

0
geration AT LD T T
kamg at the Fig. 4. 24, 1, and i, ﬂow"s' -'i1'1 dppd'sité’direction throughthe primary of transformer

) In addition i, and 1, are equal in. magnitude. So, there'is no net d.c. component of collector
;renl in the primary of transformer T ,. Hence there is no DC saturation in the transformer core.

nisresults in increase in a.c. power output compared with single transistor operation.

i;' AT 'l ] 3 .
i i 1y :;-.: Prgs o
A

Input

L

Load
Pt transform i Output transformer
Input transformer P ush, pull cirowit : ;
Fl'& .4024.4: MM‘& A’PH .'“
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L s e . .
(LASS-B PUSH-PULL AMPLIFIER 17 o i e

iuthe earlier section, we have seen that though the class-A push-pull amplifier removes some of
rwbacks of single-ended transistors coupled amplifier, but the efficiency is only limited to 50%.
class-B push-pull amplifier which we will see in this section, helps in getting higher efficiency
deonsequently a higher output power for a given type transistor. '

Need for Push-pull : In class B ampl'iﬁers output current flows for only one half cycle. So
fer positive or negative half cycle is missing in the output. This type of output produces large ‘
“tion. To avoid this, a push-pull configuration is used. Here one transistor conducts during one
Weyleand other transistor conducts during second half cycle of the input.

Ns: ' 425(a) shows the circuit of class-B push-pull amplifier. This circuit is similar to the__clz}ss-{\

L 2 e s

on, “Perat'ranSl%tor-s. fosadod i t.wo ot hich no biasing is required.
ing point is set at cut off region (on X-axis) for which, i S

1
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B

Operation: Fig. 4.25 Push-Pull Oporation

]

de X power input to
10 the transig
tor = 2[]
de X Vcc]
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- In (for half wave)
i.fl' JT
- i —

‘. 21y 7
]:"‘ = ---;C'l‘l (“C - ; ..«1‘4;57)
IR

s t"““““.
e

O o output using peak values:is-expressed as
. !"\"“

_Vndm
Fac = 2
..{4.58)
—-— g i slifier can be calculated using basic equation.
rheefficiency of thecass g2 A -
| PGC
=-9%%100
R dc
1, ' '
I (Vo = Vinin)
e ™) i
et
—1,.V
= m' CC
e .(459)
_alVee Vo) 100
IO g ' Wl ¥
Maximum efficiency: i
The maximum efficiency ﬂ‘isesw Vmin
Therefore :
7 ¥ec % 100
Wolmax =y 2 .(4:60)
: 1< 78.5%. This value is more
Thus maximumpossibleiefficiency For PUSTB i increase in |
ban ) aximum s um 50%. it oﬂ‘-hulfwc""
. s-A where theefficiency is MEXIT 7y ving the © |
Himeny heingmmﬂ'hmoe'-mwgfw :
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48 TRANSFORMER LESS CLASS-B AMPLIFIERS =

The circuit of class-B push-pull amplifier discussed
the input and one at the output. However, transformers are costly and make the
heavier. We now present complimentary symmetry circuits wherein the transformers

e
amplifier ¢;,.
are Nt e
Complimentary symmetry circuit:

This amplifier circuit shown in Fig. 4.20 does not use an input or output transformer

Gl

Fig.4.26, '
G:mp/:men.ﬁary ngmafry Class-B Push-Pull AMP]’F‘”
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or gsed 1 PUst=ptit fEPHHer eireult has the functio

[orm 0 of providin
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4.11 CLASS- -AB AMPLIFIER .
I class-B amplificr. distortions are mlmdm.ulduc (0 cross ovcrdlmm m
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12 CLASS CAMPLIFIERS = il
A basic class C amplifier with tank

circuit as load is shown in Fig. 4.24. Aclass

C power amplifier is biased to operate for
less than 180° of the input signal cycle.

The tuned circuit in the output however, L ¢
will provide a full cycle of output signal T

for the fundamental or resonant frequency :
of the tuned circuit (L and C tank cm':mt) . R

of the output. | Voo
‘ - k,l\‘ Q.
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The used of such amplifiers is
therefore limited for a fixed frequency, as . REC
occurs in communication circuits. ._ .
Operation of a class C circuit is not | | | -=-I
intended primarily for large signal or power . 45 -
amplifiers Fig.4.30: (."IauC'w-m‘“'“"'f"’_._.d
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