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AttemPt Four questions only

Q1.
Sol.
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=3'48 - t.92kHz,
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For the HPF;

fa = f, - 1.92 - 4'95 -!'92 = 3'03kHz

And for the LPF;

j,, = fo + 1.92 - 4.95 + l'92 - 6'87 kHz

Now, we calculate the components values for both filters, starting with the HPF;

Ingeneral; r,=#; fo'ttttHPF;3'03x103 =;#tr' "' 
C' -C'=0'052pF

For the LPF; 6.87 x 103 = ;itrtr' 
r'Cz - Cq =0'032pF

f;#r;j:*tfi;"rre, we treat each filter as a 2-pole one stage filter; therefore' we use the

i..aUu.t ratio of O'SSO for both filters' hence

Rt =lke)x 0'586 = 586kf)

Rt =lld)x 0'586 = 586kO

Anapproximateso|utionwithpracticaIcomponentvaIuesisshowninthefigurebe|ow.
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(b)

The frequency response of the filter is shown in the figure below, the roll-off of each side is -40 dB/

decade'
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Q2.

(a)

C

L-
l-"

Transistor condttcl'^

(approxirnates a shott)

(a) C charges to +Vgg at t]te input peak

when transistor is conducting'

.t



0 L--J
l* -u"l

Transistor tunts of'(approxinates an open) Transistor remains o.f

(c) L recharges C in opposite direction.

:50.3 kIIz
zrJ 7to mH)(o.oo l 7-F)

V o,qppt = 2Ycc = 2(12 Y = 24 Y

p^..,=0.5Vt - 0.505V)'z 
=2.25Wn- 50C)

i,\
pplaug) = 

l7)v*<,alr(,,, 
= (0,1X0.18 vX25 mA) = 0'45 mw

2.25W
= 0.9998

2.25W + 0.45 mW

Q3.

Sol. (a)
Final class C
RF power

Carrier \
input -7

(b) C discharges to 0 volts.



(b)

Carrier
l0(lil kHz

Lorvr:r-sirle hund

990 kHz
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Q4.
Sol.

t|}n"" 
the pLL is locked, the incoming frequency ,fi, lndthe 

vco frequency'f," are equal'

However, there is always a phase diffeience between them called the static phase error'The

phase error,0o,i, tf',. furu-eter that t".pt tftt pLI' locked in' As you have seen' the filtered

voltagefromthephasedetectorisproportionalto0".Thisvoltagecontlols
the VCO tiequency and is always just enough to keepf' : 'f,'

Figureandtwosinusoidalsignalsofthesamefrequencybutwith
a phaso differ ondition the pLL is in rock and the vco contror voitage is

constanr. If fr "r"ur"rio 
ol, as iliustrated in Figure This increase in

6" is sensed by the phase de ector 
"ausini 

the VCO :o-1t 
ol voltage to decrease' thus de-

creasi'g/, untitf - J and keeping th; Pii in lock. Ifl increases, g, decreases to 06 as rl-

, lustrated in Figure . This decreu*ln g, causes the VCO control voltage to increase'

thus increasingf untili : f'andkeeping the PLL in lock'
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(b)
Ttre free-running frequencY:

r-: t-2 : 1.2 :233 kErzrv 4Rtct 4(3.9 ko)(33opF)
The lock range:

r. .: *8fo _*8(233kHz) _*l-864MHz :+tO4 l*Iz,,ocK - v." r8v 18v
Ttre capture rarnge:

1 r-te;)J'oP: = 2.l!6c,0" c, )
t F zo<tozsutt">\ 1 l( aso.g rcr")

2. t!,6oo " u22 /'F ): - * ll ?r2 /'F ):i : +4.56 l<Hz

c2.The capture range can be increased by decreasing

Q5. (a) Discuss the function of the components of the audio amplifier shown in Figure Q5 and

determine the maximum and the minimum output voltages for the audio power amplifier

shown in figure Q5 if the input voltage from the detector is l0 mV rms. Given the gain of

the LM386 is 200
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Figure Q5. The LM386 audio amplifier circuit'



(b) Draw a block diagram of a general PCM system and show the input and the output of a

delta modulator'
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