Question 1) (20 points)
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The tank circuit Which is shown above is to be used at a high frequency design. The self
resonance of the inductor is 100 MHz. Please answer the following:
a) (10 points) Can you make a 200 MHz resonant tank circuit using this inductor? If

s0, calculate the value of the capacitor to obtain the frequency, pes pbwr Youv apsea
b) (10 points) Can you make a 50 MHz resonant tank circuit using this inductor? If
s0, calculate the value of the capacitor to obtain the freq Yy explaio y Y
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Question 2) (30 points) Cotly
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For the circuit given above, R=0Q, R;=1kQ, R;=4kQ, Re=660Q, Vy=0.7V, Ciy=100nF,
Co=10pF, R;=500 Q and C;=100pF.
a) (15 points) Estimate the higher 3 dB cut-off frequency by the method of open-
circuit time constants.
b) (15 points) Estimate the lower 3 dB cut-off frequency by the method of short-
circuit time constants.
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Question 3) (26 points)
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At the tuned circuit given above, Cga=1pF, Cg=3pF, gn=10mS, C,=100nF, Re=120Q.
Design the tuned circuit by:
a) (6 points) By finding the transformer ratio, n (T is an ideal transformer), to
present matched impedance to the drain of the tank circuit.
b) (6 points) By choosing C; such that it is 3 times the reflected miller capacitance to
the drain,
©) (6 points) By choosing L to oparate at 40 MHz,
d) (8 points) Verify your design by calculating the 3dB BW of the gate circuit?
Comment on the result. 43 IS
_ . wWwog =D n= b6~
d—‘) 50 = 72000 =) V= 40

b-) Cmiller = Cqd s+ Re9m)= l\)c—*nv\l?*
CZ = ;K\\?FZ—;’;YF

A = 4np F .f
c-) C;b}“l—_’??rl:‘\'\w" ‘AL‘Y —onH

= 2 D'
40K Lon
ol gpoin | (ETHORO

=N = |1 pF = =) 4pF
A=) Crinm (11 Bigu YCgd = pr (A +10) = L pE 4 3r=lap
) = ?I_A?M""/‘CC- ’L&ojgz 13 M1

T\ e

:)In\m\' [4'Y does, wot wate !(’»"\, *"w‘

L2 =

fEEﬂ IMT-2008-11-23-2013

< cicea ™ desigh \’



Question 4) (24 points)
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Two i and a demodulator is ded as shown in the figure given above. Please

answer the following:

a) (8 points) What should be the minimum gain of A1 so that the overall nosie figure
of the cascaded amplifier is less than or equal to 7dB.

b) (8 points) Calculate the minimum signal level at the input of the cascaded
amplifier in dBm, so that the cascaded ampliﬁer can deliver a S/N ratio =12dB at
its output to the d d if the bandwidth of the demodulator is 100kHz?

c) (8 points) What is the noise temp of the ded i
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