8. CLASS A POWER AMPLIFIER
(16.1 - 16.3)

m Classification of Power Amplifiers
m Series-fed Class A Power Amplifiers
m Transformer Coupled Class A Amplifiers



Classification of Power Amplifiers

Class A operation

In Class A operation, I should be flowing the whole cycle (27)
Q point is at the center of the operating range. Ipo>0

Here R;and R, provide required Ipq for class A operation.
at the center of the operating range. Ip>0



Class A Power Amplifiers

Series-fed Class A
Power Amplifier

Here dc power from V.. is converted into ac output power.

Transformer Coupled
Class A Power Amplifier



Class B operation

In Class B operation, I should be flowing half cycle ()
Q point is at cutoff (I.=0) of the operating range. Ip4=0

Here R, provides required Ipq =0 for class B operation.
the cutoff of the operating range. Ipq=0



Class B Power Amplifiers
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Here dc power from V.. is converted into ac output



Class AB operation

In Class AB operation, I should be flowing more than half cycle (>n)
Q point is at small amount above cutoff (I,>0) of the operating range. Io>0

Here R, and diode D provides required small Izo for class AB
operation. Q point is above the cutoff of the operating r



Class AB Power Amplifiers
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Here dc power from V.. is converted into ac output pg




Class C operation

In Class C operation, I, should be flowing less than half cycle (< )
Q point is at below cutoff (I« 0) of the operating range. Ipq< O

Here Rp and -Vpp provides required below cutoff Ipq for class C
operation. Q point is below the cutoff of the operating r



Class C Power Amplifiers

Tuned Class C RF
Power Amplifier

Radio Frequency Amplifier
Here dc power from V.. is converted into ac output



Class D Power Amplifiers
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IC conducting only when digital version of the input wave is high ---- CLASS-D operation

digital switching of the input wave

Efficiency is very high = over 90% high




Series-fed Class A Power Amplifie

<+— Maximum level

Any level
At max imum V,(pp) level V,(pp) = V¢ At any V,(pp) level

(V(pp)zﬁjz Ve Pac = (V(pp)Zﬁ)z (V% (pp))*

R, T 8R, B R, T OBR,

Vee / Pie = Ve xI
cc2 : ﬁ dc = Vec * +eQ

R, 2R

P.c(max) =

PdC (mX) = VCC X ICQ = VCC X

P _ Vec 2Ry

n(max) = -2 = 0.25 = 25%

Pdc _@ VZ

cC



Transformer Coupled Class A Power
Amplifier'vs

cc
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At max imum V, (pp) level V, (pp) = 2V, At any V,(pp) level

A _ (") o

P.(max) =——— < = — —
o R, 8nR ac nZR, 8nR,

Pdc = Ve % ICQ
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Example: Transformer Coupled class A is operating with V..=10V, R =8Q, and
transformer turn ratio n=3. Measurements at V¢ gives Vmin=1.7V and

Vemax=18.3V,and measurements at I, gives I.min=25mA and I.max=255mA. Find (a)
V,(pp) .(b) V.(pp) (c) P, (d) P, (e) efficiency n at that moment.

lO\é.1

; dc load line
VO(PP)\/ % 5 14 mA

)
10 mA

\ ! QOperating point
N 6 mA

o = 3= R - Y _533v

Vo (pp)/ °
(0P :( zﬁj  (18.3-1.7)

n’R,  8x32x8Q
(d)PdC = VCC X ICQ = 10 X (255 _ 25

0.4784
_fac _ ~ 0.416 = 41.6%
©n=5"="115

= 0.4784W

ij =1.15W



