SOLVED EXAMPLES
pxample 1. A power transistive working in class A operation has
10 watt. If the a.c. output power is 3 watt, find (i) collector (’fﬁcimcyl
| S Bae |3
(1) Ncollector (Ptr)dc 10 = 30%

zero signal power dissipation of
(ii) Power rating of transistor.

(i) Since zero S1gna¥ cc_mdltion re'presents worst case condition for the transistor, it means that
the 10 W power 1s dissipated by it. Hence, transistor power rating is 10 W.

Example 2. For class A series fed CE large signal amplifier using resistive load, the maximum and
minimum values of collector-emitter voltages are 20 V and 10 V respectively and maximum and
minimum values of collector current are 10 mA and 5 mA respectively when an a.c. signal is supplied to
it. Determine rms values of collector voltage and collector current and a.c. power output.

The rms value of collector-emitter voltage

V) = Ve (peak to peak)
ce/max ~ 2.2
Vv _ . -
=( ce) max (Vee)min _ 20-10 =3.54V
242 242

The rms value of collector current

_ (Ic) max ~(c)min = 10-5 =1-77 mA
() max = 272 242

Now a.c. power output
(P)ae = (Vee)max  (Ic)max = 354 % (1-77 X 1073)=6-25 mW |
Example 3. A resistive load of 4 Q is matched to the collector impedance of an umph:fi(:'r b’y ?m;;fr,xsczf :f
transformer having turn ratio of 40 :1. The amplifier uses a D.C. supply voltage of 12V in the abse

input signal. When signal is present at the base, the collector voltage swf'ngs betwele;)‘z %?_ v am: dza?llczeuhRﬂe'
the collector current swings between 0-9 A and 0-05 A. Determine (a) collector imp L

(b) signal power output (c) D.C. power input and (d) collector efficiency.
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[T xR
) or R~ e

n, R
(a) Here £ = ,EL
" \ s 6-4 kQ
2 1008 =
¢ = (40) w4 = 10004 7 6400
R = (T, |
-(I,;)min
(b) Signal power output - - (Vaal® [T )max
e < max 8
) 7 .125 watt
003 Y -2
(22-2x(09-0% = %
= 8
t
5= 6 wat
. = xI.= 12x0 )
(e} DC. power Pt~ Ve Signal output power
= - r
(d) Collector efficiency, 1 = p C. input powe!
%
2125199 = 35-40 )
n="% i (13.4),(‘/“)0=10Vand(lc)Q ‘SOOmA,If
o circuit SHOWN in fig- (1: lied at the base, compute the collectyy
led Fordesd, s Y c‘lr;l an input signal is app!
Example 4. 5 250 mA @
the output current varies U
ey v =l P o x 500 = 10 mW = 10W
. ’ - T )Q =20 x
Aae = Ve * (e
Here (Paldc , 0'5)2x20=5w
(Prodae = (g” % Re = €

(B =10W -5V A

2 R,
(Pac = (Imd” Rc
o currentis250mA = 0-25A

Maximum value of output
0-25
b = () A0

2
0-% =0625W
(&)acz(ﬁ) x 20 = 0-6

(P)ac = Pn (d) = (PRe)(d9) = P, (ac)
=10W-5W - 0-625W = 4375 W

Fig. 13-4

P,

9 _ 0-625 o _ 19,

Now N r=?’h_=Tx1o(m_125%
(g

7 :
toverat = 2 = L6  100% = 6.25%
Pogs | 10

Example 5. A regulated power supply shown in fig. (13.5) has an unregulated input (UR) of 15V and
generates a regulated output Vo, (i) Calculate the power dissipation across the transistor Qy.

(i) If the unregulated voltage is increased by 20% then what will be the power dissipation across the
transistor Oy ? (GATE 2006)

133
15 V(UR) o,

Fig. 13.5
i i). Using the concept of vi
Solution (i) g Pt of virtual ground, the voltagy .
in fig. (13.6)- 2ge acr0ss 24 kQ will be 6 V as shown

15 V(UR) Q
O

Fig.13-6

Voltage across 12kQ =3V
o Vout =6+3=9V
Vep=15-V,, =15-9 =6V

Therefore, Ic= VYout +Vour

12 (24+12)
= + e =1A
12 36
Power (P)=VegxIc=6Vx1A =6 W
(ii) When the unregulated voltage is increased by 20%, then new unregulated voltage
becomes 18 V.

Vee=18-9=9V and Ic =1A
P=9x1=9W

9-6

% increase = x 100 = 50%

So, the power dissipation increases by 50%.
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SOLVED EXAMPLES

gxample 1. The turn ratio of a transformer is 20 : 1. If a load of 10 Q is connected across the secondary,
ohat will be the effective resistance seen looking into the primary? '

2
= (202 x 10 = 4000 = 4 kO

2
We know that Ry’ = (nﬂ) Rp

Example 2. A class A power amplifier uses a transformer as a coupling device. The transformer has a
turn ratio of 10 and the secondary load is 10 Q. If the zero signal collector current is 100 mA, find the

maximum power output.
The effective resistance of the primary of transformer is

Ry = n®* R, = (10)* x 10 = 10° Q

(Po)ac = (Irms)z x Ry

For maximum output power I, = 21, and I, =0
1 21, I

e ] B

2
I§ 1 1
(Po)ac = (_\/%) x Rp' = E (IC)2 Ry = E X (0'1)2 X 103 = 5 watt

Example 3. For a power amplifier working in class-A operation, the zero signal collector current is
100 mA. If d.c. supply voltage is V.. = 12V, determine (a) the maximum a.c. power output, (b) the
power rating of transistor, (c) the maximum collector efficiency.

| %]
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a
( ) “,"t‘)nu\ 2 ‘}"“,,“ 12 Vx 100 mA
2 z ~u = ()-h W-'l“
L) DO, -
Loinput power, By, = Vol = 12V 100 mA = 12 watt
o 2010 ﬁi}:”l‘l conditions. Therefe,, &
+ the

We k
now i
pOWer T W that maximum power is (Ii.r:.-aip.llml in !
ating of the transistor = 1:2 W

~ = (,)li) '
(€) m = -8CmMax 100 = (1) ;‘x 100 = 50%

I:ii'
the o;u'mling point is located at [, =250 ma o

gt goes in petween 450 mA and 40 mp
power delivered (ii) the input po'm he
er,

nplifier,

Ex . )
ample d.  For class A, contmon emitter ar
Mector curre?

",CE = 3_\". Due to input signal, the output co
‘EE swings between 15V and 1 V. Determine (a) the 0"fi"fl
(ii) collector efficiency and (1v) power dissipated bY the transistor:

(a) The a.c. power output ]
[(VCE)max "(VCE)min]x [(Ic)max "(Ic)min
P = — - N\l
14 V% 410 mA _ 717.5mW

(15-1)x (450 -40) :

8

(b) D.C. input power, Fic = Ve * Ie
. p, = 8x250 = 2000 mW

() n = Fac 4 100 = 7175 100 = 35-87%
Py 2000

(d) Piissipated = Py —Pic = 2000 -717 -5

_ 1282-5mW = 1-2825 W

Example 5. A class A, CE amplifier operates from Vcc
transformer of 12 /m

feeds a load of 40 Q2 through a step-up
(i) whether the amplifier is properly matched for maximutn

(ii) maximum ac signal power output

(iii) maximum d.c. power input
(iv) conversion efficiency at maximum signal input.

2 2
] 1
(i R =n? R =|L| R =(—‘J 40 = 40
) . = ( - 3.16 .

Also RL'=—KC—C—=-2—Q=4Q
(IC)Q 5

=20V, draws ano signal current of 5 Aand
= 3.16. Find
power transfer

Hence, the amplifier is properly matched.

y V (/c) Vee x (I)g _ 20 x5

(i) () . Yee o, Yoo o EC Q- X2 50 W
o)ac 2 > 2 > = 50

(lll) (Pin)d.c. = VCC X (IC)Q =20 x 5 =100 w

. 50
1V, = — = LA
(iv) n I x 100 = 50%

e, it el

! signal is applied to it. Determine (i) maxin O T ILLL

- ) : wum output power, (i) paximunt

collecl;or tyﬁcze;g/ and (iii) power rating of transistor. If the load connethf afmss the transform™’
secondary is of 2Q and transformer turn ratio is 5 : 1, comment on the impedance matching '
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Lo

faximum output power

@ N :
py = Vecldg 10x02
( Olac - - . W
i) Maximum collector efficiency
([ B enax
e = 7 108X . 1))

(,‘iu)d«‘
1’{@1’3 (Pin)d(? = \/'.Cc(r(‘)(ﬁ)‘ =10 0.2

1
Nmax = —2 x 100 =50%

2W

i) Power rating of the transistor = zero-signal power dissipated
= VCC(IC)Q =10x 02 = 2W

Load R} =2W

Load, as seen by transformer primary

Rp =n*R; =(5)2 x 2 =50Q

This is also the ratio of Ve / (I)g = ;—02 =500

Thus, the load is properly matched.
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Example 1. A sinusoidal signal V, = 1-95 sin 400 1 is applied to a power amplifiey 1y,
: v . \'\ s j resu
current 1s

i, = 12sin 400¢ + 1.2 sin 800t + 0-9 sin 1200 ¢ + 0-4 sin 1600 ¢

Calculate (a) the total harmonic distortion and (b) the percent

S ’ i o b
(@) The harmonic distortion of each component is given Dy

_VZ_;I_;%z()'l
D2 =3 T2

V3 _ 09 _p.075
D=9y "2

Ty 12

and

The total distortion D is given by
2
D = 1/[DZ2 +D32 +D,"]

_ (017 +(0-079)7 +(0-0333)%] = 0-1294 = 12:34%

(b) Total power, P = [1 + D?1p
P = [1+(0-1299%1P; = 1:01674 P,
% increase in power due to distortion

P-P . _
- 1100 = L01674-D R 4450 _ 1.674%
P1 P1

tage increase in power because of disy
ot

[fing

h
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PLES
SOLVED EXAMO W of audio-power to the output load (i) je,
rl wer drain on the power Supply ung,,
tion rating required for each transisty,»

o {elive
Example 1. A class B push-pull amplifier "-mslt‘ minimunt po
output transformer is 80% efficient, what is tlf; verage dissipa
optimum conditions and (ii) what is the minimum

The a.c. power output of amplifier is given by

Power delivered to load _ 1_0_ — 12.5 watt
(Po)ac =

Output transformer efficiency ~— 0-8

(i) Minimum power drain on the power supply is given by -
(B = P _ 125 _ 15 g watt (+ efficiency n = 78.59,
inlde = n 0.785

)
(ii) The minimum average power dissipation
Pd = (Pz'n)dc —(PO)ac =15-9-12.5 = 3.4 watt
The minimum average dissipation rating required for e
=F/2 = 3-42 = 1.7 watt

ach transistor

Exan'lple 2, Determine the input power, output power and efficiency resulting in class-B
amplifier providing o signal of 20 V (peak) to 4 16Q load, usiy

. push-pul]
18 single supply of Vee =30V,
Maximum valye of collector current

Vcc_30
RL' Y =1-875 A

(Ic)max =

2
(Fadac == Vo 1 -
in)dc = CC(c)max*;x30x1'875=35-8W
(Po)ac = VCC(Ic)m

) =

(B) 2=
(B de 3\5§‘x 100 =78.59,
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