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1. Consider the cascade of two nonlinear stages. The first stage is described by ¥ = @2 + a3z and the second

byy = fiz + B,
{a} Determine the overall input }-dB compression point of the cascade in terms of the 1-dB compression points

fhia

of each stage.
{b) Determine the output 1-dB compression point of the cascade in terms of a; and 3;.

SR 1 y 0. % |
D
| { Stage2)
Ay, =/ ems 2
-10% , -
3)‘3
. [ g
. ; )
After cascackicq s gz B (At + ¥y E )+ By (¥, + %3
3 3
W o+ -
K (/3\6\\)%_4- (B oy + ﬁ_g"“ ) \
7
M"‘, ' mwﬂ\\
= - &
== - o.“—igl oy B3 3\ . 1 L ‘
.»10359‘1’8?1’ /8|0(3+ [330(, A—.!dﬁb'f-o‘(
y n
SO 7
L. T YT
_-,-i)
A dgif A_1dB,t A_dnst
=\ ’-a
| ot
=2 ] hy 30 3\ gt the InPY ~
m a =1
A RS A IR 3
.Clalﬁ,-‘ro-&:.in B d“! |
in’eaﬁ gfu

1‘”‘9“:) Aput
po g Coc B A s ot

A—‘AE,.*of,gm o

1 dB

-tdp tot,out

)

;}Zozgﬂ_'j Ain

s A
== 2oﬁcij (

fx./‘ fgl A”E&E}; +0.§.);1\

A
~1dk, fot,in

- 5’6 »Tot, put

=7

’) _tdR = 29}?‘){ A_\Aﬁ,w,aw’)

o



2. Consider the circuits shown below, where an ideal voltage amplifier with a gain of 4, returns a fraction
of the output to the gate of the input transistor. Neglect channel-length modulation; body effect, and other

capacitances. 2

5 (a) Compute the input impedance. Can the real part become negative at any frequency? Explain in detail.
(b) Compute the noise figure with respect to a source resistance of Rz at the resonance frequency of the tank.

(¢) Simplify the noise figure expression if the input is matched at the resonance freqaency of the tank,
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3. The receiver architecture shown below operates with an LO frequency equal to half of the input carrier
frequency. Assume the input has an asymmetrically-modulated spectrum.

% (a) Plot the IF and baseband spectra assuming ideal mixers.

5 (b} Now suppose the first mixer experiences hard switching and introduces the third harmonic of the LO, i.e.,
it mixes the RF input with an LO of the form coswrot + acos(3wrot). Plot the IF spectrum and explain
whether or not this architecture operates well with asymmetrically-modulated inputs. '

5 (c) Explain why the flicker noise at the input of the first mixer is critical.
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4. An engineer constructs the receiver shown below and chooses w; such that the second IF is zero. (Only the
I branch is shown for the sake of simplicity.) The RC-CR networks are inserted to perform a 90° phase shift at
the frequency of interest.

(a) Does the receiver reject the image? Explain with the aid of spectra af various points in the chain.

(b) Does the receiver reject the image with respect to the third harmonic of the 1.0, i.e., the mirror image of
wyp, With respect to 3w; 7 Explain with the aid of spectra at various points in the chain.
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