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SOLUTION 5

Unsgersity of Califormia. Berkriey Fall 2006
EECS 142 Prof. A. Nibnesod

Midterm Exam (closed book)
Thursday, October 17, 2006

Guidelines: Closd book. You may wse a calowlotor. Do not unstaple the exam. Werndng:
Tlustrations not to scale.

Common two-port equation:
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Stmple trigoeometrs: deatify

ool x + y) = coslz}cosly) — sadz) sinly)

sin(x + y) = cosy) sin(z) + cos(z) sin{y)
2oon(z)ccaly) = con(z 4 y) + coslz ~p)
Distortion equatioss 4, = dys, + 038] + a8 + <
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Series iaversion: I, 5, = ay0, + o + gl + - .thoa.-b.a.+b,4+&.4+...-hm

1
h-:

b=
h=

1
Coscade of two power series
o= adh
g = byoy + bl
& = byay + 20003 + byo]



Effect of feedback cn distortion (1ot tequired foe this test but useful)
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| (35 peints) Arswer the followisg questions succimotly
(n) (9 pomts) A system is described by the following noe-liness equation
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Calculate the apparent gan for & stousosdal mgrt signal
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(B) {9 points) Calculate the i P and 1J P of (he overall sesplifier. Each individual
amplifier hae an J Py » ~TdBm and sa (U A = +24dBm. Assume the
tracodornes i ieal and the windings are | : 1.
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(€) (& pomnts) Given s power amplifier with F_, 45 = +33dBm, & power gain of
2248, And the required input power “back-off" in order 10 operate with a
sugnakto-detortion (SDR) mtio of at leset 4048, Assume a two-tone test with
two oqual powsr carners. Your asewer shosld be o power Jrvel at the input of
1o amplifier that remlts in intermodulation peodoces 048 lowwr than the
sgnal tones
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(d} (9 points) For the transistor shown above, caloulate (5o maxinmes power gain
(in dB) st 25GHz Use the following traasistor parssseters: fr = 23 GHz,

lem 10mA e300 V=SV R=30 R = I5Q, [, = 3aH, [, = 2aH,

Cp = OF, C, = 0.1C,
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Vi = 33V

2. (65 pomts) Consider the common-gate/sowce-follower two-stage amplder shown
abowe. Assaioe the maximum tramststor fr = 0GHx (Vog » V), V=33V,
Vi 03V, Oy = OF, aad Oy = 0F. Assutoe the npdiier is driven by & voltage
source with source impedance of 300 and Joed lngedance Mz = MO0

(a) (2§ potnis) Fiod the maxisum possdble grin under an input and cutyent
impedance masch o ceder to meet a 1 GHr baadwidth. Assuroe the muodesum
DC voltage drop acvoss Ny b 3V, Under thes voltage gain, estimate the
bandwidith of the amplifier. (In this part you are adjusting g and g %0
satisfy an mpat /output masch.)
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(b) (14 pomits) Foe this problem, the Ve = 230mV aad /o = 15mA, and
Ry = 20012, Design a nasrowband inpet impedasce matching setwiek (centes
frequency 1 GHz) using iaductoes and/or capacitons. Draw the complete
schematic of the matching setwork and label 15 comporent walum. Specify the
basdwidth of the amplifier (solectivity ). (Fint. Caloulate the device fr s this
bias polat to determme the input cagacitance. )
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(e) (& pounts) What is the power gain of the ampiifier snder satched conditions”
Include the gt mateking setwork & your asswer and sooume that M2 is
blased for ae impedance match at the cutpat
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(d) (5 potnts) Calodlate the overall power series for this amplifier. Amune Ry = 00}
and & saate law doevice and neglect the device chansi-length modulstion.
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(e) (12 pownts) Calculate the overall power serien for this amplifier but pow include
the source resistance. Assume the device is matched to the source. Neglect the
socotd stage i (50 acalywis
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Negloct the second stage in the analyss
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(g) (5 pownts) Why were you sobd 10 seglect the distoction of the second stage”
Under what conditions i this assumption vabd?
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