Electrical and Computer Engineering Department
University of Puerto Rico - Mayaguez, P.R.
Electronics 11 - INEE 4202 - Spring 2002 - Exam 1B - Prof. Manuel Toledo
THERE ARE THREE PROBLEMS - WORK CLEARLY OR LOOSE POINTS

1. An amplifier have a single low-frequency pole at fr = 10Hz, and two high-frequency poles at f; =
IMH:z and frz = 2MHz. The amplifier’s gain for intermediate frequencies iz 60dB. The low-
frequency zero 15 located at the origin.

(a] Write an expression for the amplifier’s gain has a function of the complex frequency s, valid fm
low-, mid- and high-frequencies. {15 points)
{b) Find the high-frequency effective 3dB frequency. (10 points)
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2 For the circuit shown below, assume that the operating point current is fgg = 0.5mA and By = 100.

(a) select Cy such that the amplifier’s low-frequency pole is located at 100 radians per second. (20
points)

(b} find the high-frequency pole due to Cy = 10pF by replacing the transistor with its equivalent
model and analyzing the resulting circuit. (25 points)
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3. For the power stage shown below, let Voo = 6V and Ry = 40, I the input is a sinusoid with 4.5V
peak amplitude, find
(a) the ontput power Pr; (5 points)
(b} the average power drawn from each supply; (5 points)
{c) the efficiency obtained at this output voltage; {5 points)
(d) the peak current supplied by vgy assuming that Snpa = Beyp = 50; (3§ points)

{e) the maximum power that each transistor must be capable of dissipating safely, assuming that
the output level can assume any value, {10 points)
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Electrical and Computer Fmginesring Pepar ment
University of Puerto Rico - Mayaguez, P.R.
Electronics Il - INEL 4202 - SPRING 2002 - Exam 1A - Prof. Manuei Toledo
THFERE ARF FOUR PROBLEMS - WORK CLEARLY OR LOOSL rOINTS

1. A cotomon-source amplifier ia conatructed with 2 10uFbypass capacitor in parallel with = 1kf) resis-
iar, both connected to the FET's source terminal. - The equivaient resistance *seen”™ by the hivpass
capacitor ks L00R:. At high frequencies there is a single pole located at 14f Hz. If the arplifier's mid-
hand gain is 804F, find an exprossion for the amplifer's gaim as a function of the complex frequency
a, valid for Iow-, mid- and high-frequencies. {23 points)
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amphifiet shown below dissipatie an average power of T0W each,

2. The trapaigtors in the clase-B power
1A, Assuming sinuscidal cutput and Ry, =100}, find

when theit peak eollector current is

(2] the outpus power Fr; {5 points}

{b] the average power drawn from cach supply; (5 points}

{c} Lhe efficiency obtained at this peak current; (5 poines)

{d) the valoe of Yoo being used; (3 points)

{e} the maximum power that ench transigtor mual be capable of dissipating safely, asgurming that
the output level can gssume any value. {10 pointa)
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3. Vor ihe circuit shown below, find

{a} the pale frequency applying Miller's theorem; (10 pointe}

b} the pols Fequency by snalyxing the circuit directly {this is, ot using Bilker’s theorem) (
points)

{c) an expression for the voltage gain A{s) = 227 as a function of connplex frequency s, valid for
mid- and high-frequencies. (10 points)
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