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University of Puerto Rico
Electrical and Computer Engineering Department
INEL 4202 - Electronics 1I - Summer 2001 - Final Exam - Prof. M. Toledo
THERE ARE FOUR PROBLEMS - 25 points each

1. Find the approximate high-frequency 3dB point for the cascode circuit shown below. Consider that
Cy and C} are ac shorts. The transistor parameters are g,, = 10mS and Cy; = Cyq = 1pF for ()1, and
rr = 1kQ, g, = 100mS, Cr = 10pF and C,, = 1pF for Q».
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2. The amplifier described in problem 1 is modified by connecting a 100k feedback resistor from the
collector of ()5 to the gate of (1. Determine the resulting feedback amplifier’s voltage gain and output
resistance applying feedback analysis techniques.



3. Determine the frequency of oscillation and the value of R¢1 for which the circuit shown below just
oscillates. You may assume that 7, = 1k and the h;. = 100.
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4. Find the dc values of voyr, and all transistor collector-emitter voltages and collector currents for the
following circuit.

+15V

ouT

-15V



Voltage Current Current Voltage
Series Series Shunt Shunt
Feedback signal voltage voltage current current
Sampled signal voltage current current voltage
Signal source voltage voltage current current
model h z g y
3 5o i Slce | umo
Af 1-:6—‘2‘/ 1+(Z;AéM H—aﬁ 14—73—1\1/%1\/1
Fis Bi(1+pAv) [ Ril+Gw) | e, | oo
Rof T R,(1+BGwm) | Ro(1+ BA1) | tome—
Table 1: Feedback amplifier formulae.
model h z g y
input source | Thevenin | Thevenin | Norton | Norton
output source | Norton | Thevenin | Thevenin | Norton
11 P loa=0 | Flia=o | 3t lia=0 | 3* lva=o
12 oL lin=o 7+ lin=0 & loi=0 | 2 fei=0
21 z_? |1/z=0 1;_12 |z'2_0 5_12 |i2=0 :,_? |1/2=0
22 Zlin=o | Pli=o | P lu=0 | 32 ln=0

Rw=Rel I {T THBH)R}

Table 2: Two-port network formulae.

gt

v /v =1

gt

S
o RgRII1g,

VS/ vg=1

~— R R 1 {r d 1+0,R)’}

=~ ReRel I T(T R, )/(B+1)]

Vol vy=- 9, RS (1+9,R0)
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Val Vg=-9,Ry (1+9,R9)
vd/ vV =+9,. Ry



