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INSTRUCTIONS

.. Closed book, closed notes.

L.l Calculators are allowed, but borrowing is not allowed.

.~ Your mobile phones must be turned off during the exam.

" You must show your work for all problems to receive full credit; simply providing answers will

result in only partial credit, even if the answers are correct.

i Put your name on any additional material that you submit.

L.l Be sure to provide units.

.l Please indicate the number of page where your work is to be continued.

L.l Donot spend all your time on one problem and on one part and attempt to solve all of them.

L.l Please sign the honor pledge that is provided below.

Honor Pledge: I have neither given nor received any aid on this exam.
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Q1. (25 pts) Consider the diode circuit given below, with Ry = 10 kQ, Rz = 30 kQ. Assume that the turn on
voltage of the diode is Vpon) = 0.6 V.

(a) Determine the range of v; where the diode is ON

Ry D
and the region where the diode is OFF. AMNAN—DF A
(b) Plot the output voltage vo if Vs R, Vo
vs=40 sin 2n-200 tvolts 1l 200Hz
s —

(¢) A capacitor Cis added to the output of the circuit given in part (a). Plot the output voltage waveform.
Determine the ripple to peak ratio.

Ri D .
N Vs =40 sin 2n-200 t volts
AM—D -,
R1=10kQ,
Vs RZ C Vo R2:30 kQ
C=2uF
L - —
‘ ;o 0 - ] AP D) | OF F
| / - {ONY -
f
K4 ' ) B =
F ;\ J‘ J. 'i__ ]\ i "\ l Y R
| | ) 1~ ] \ <: X >
S () 0.6V 230k Yy ) 2 Vo
J n“ T |
I . ! -
2 - l)
) 30 J,
\\” = (U 0. & T] )
0,75 (Ug -0 ¢

| i‘ ¢ ‘l\
‘u
{ 4 :

I T /“ — — X ‘]
- — - =2 E 3 i’

/ ) L & (ZoC)ZOXx1TX2x 10 £

/r | ,‘ 4 J J

, / = ‘_,’fi; = 2 11 i : Z. 10
\'~"’!r - ]‘ V/ ;‘_/ J(‘ (" 1



Q2. (25 pts) Consider the following diode circuits.

(a) Determine and plot the currentI as a function of V,
i.e., |-V characteristics of the circuit given on the
right.

Circuit parameters:
Ri= 150 k€2
R;= 150 kQ
Ri= 300 kQ

(b) Determine and verify the states of the diodes in
the circuit given on the right. Assume all diodes are
ideal.

Circuit parameters:
Va=6 volts
Vg=2 volts
Ve=3 volts
Ri=4 kQ
Ry=4 kQ
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Q3. (25 pts) .
a) Consider the zener diode voltage regulator given below.
Assume the circuit parameters are:

Vee =12 V, vg(t) = 1 cos 2150 t volts,
R=80Q, R.=300%Q,
Zener diode: V;=8V, r, =100 Q.

i.  Determine the DC and AC small signal
components of the output voltage vo.

ii. Plotv;and vo.

iili. Compare the two terms:

Vpeak(ri le) A eak(ripple)
pe pple and pe PP

Voc input Voc output
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iv. Determine the minimum value of R, so that zener diode is still operated in the zener diode region.
v. What is the output voltage vo when R is removed (not connected)? What is the current iz then?

b) Consider the circuit given on the right.
The circuit parameters
[,=10 mA, I, =9 mA,R=0.25 kQ
v, = Vp sin ot volts
Diode Parameters
Vigeny = 0.7 V, Vr = 26 mV at room temperature

i Determine the DC component of the output voltage
V().

il. Determine the AC small signal component v, of the
output voltage, assuming the capacitor C is short
circuit at the frequency .

iii. Determine the total output voltage vo .

iv. Determine the limit on V;, for proper small signal
modeling.
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Q4. (25 pts) Consider the BJT circuit given below.

Vee Vee=15V Vegon) = 0.7V
Rp=100 kQ B=100
Re =10 kQ Vegrean = 0.2V
Re
l Vi(t), volts
C
Rs L—o Vo 4 -[
v —WW—{_ !
2 e=
4
B 0 1 é 3t sec

(a) Determine the state of the transistor and the currents Ig, Ic and Vo for each input level. Verify your result.
(b) Plot Vo(t).
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b)  Oummary
iy Whea V=0V ; 0gtedsec

Vp= { 2y when vi-2v  1<t<2¢ec
Vj wells oav  when Vi=4y 2<¢t 3 sec
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