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Dr. AL-Absi Dr. Al-Sunaidi | Dr. Hussein | Dr. Al-Gahtani Dr. Al-Zaher
Section 1 2 3 4 5 6 7

e Solveall problems.

e Total exam timeis 90 minutes.

Problem Grade

1 (35 points)

2 (30 points)

3 (35 points)

Total (100 points)




Problem (1)

It is required to use a bridge peak-rectifier (as shown below) to design a dc power supply
that provides an average dc output voltage of 10V on which a maximum of + 0.6V ripple

is allowed. The diodes available have 0.7V drop when conducting.
a) Find the peak value of the transformer secondary output (10 points)
b) Find the transformer turns ratio to provide the necessary secondary voltage
(10 points)
c) Find the required value of the filter capacitor. (10 poaints)
d) Find the maximum reverse voltage that will appear across each diode.
(5 points)
N:1
+ + D4 Dl
110V (rms) /7~
o () 3les I Vo
Vi NG T D2
1500
a)
Vo(av)= 10V
V,=1.2V

Vo(peak) = Vo(av) + 0.5 Vr= 10.6V
VS(peak): Vo(peak) +2Vp =12V

V
b) Vsms) = Si;’%ak’ =8.48V
:\/i(rms) —

N=—1m) —13
s(rms)

c)

C= Vo) _ 10.6 = 490uF
2fRV.  2%60*150%1.2

d)

The maximum reverse voltage appears across the diode =PIV

PIVpi=PIVpy= PIVp3 = PIVps=Vspear) -Vp=(12)-0.7=11.3V



Zr.oblem 2 +15v  +10v +5v

For the shown circuit, assuming that the
conducting diode has a constant voltage drop
VD = O7V,

a) Find Ip for all the diodes. (10 points)
b) Determine the values of [ and V.

(5 points)
B: R1
For the shown diode circuit, assuming that l\{\li\' T PR
Z has V,=3.3 V, r,=0 Q, and a forward drop
voltage of 0.7V. Wi Z
a) Draw the voltage transfer Vi @ R2 § 1k
characteristics (V, versus V;) to +
cover the input range £15V. SV =WV2
(8points) I

b) If V;is a sinusoidal waveform with =
peak value of 15 V, sketch V,, versus
time for one period. Label all the
critical voltage levels. (7 points)
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Problem (3 HOB

For the MOS circuit shown in the figure, A=0,

V, |=1V, g
and #Co(W/L) = 1 mA/V>.

1) If the voltage at V; is measured to be 2 volts, what is
the voltage at V»? (10 points) H[ @
2) According to part (1), what is the value of R?

(10 points)
3) What is the range of R values that will cutoff the
transistors? _I

(5 points)
4) If R was completely removed (short circuit), how much =+

will the current in the circuit increase? Is it safe?
(10 points)

1) Ley = ogig ;5 Both Yrans s tors rn safwrsfion

becawnse J = N
Ky, = K2 Gs DS

—> Vpes ™ Veg— Ve

Vt\ — Vt;_

2 = ,
(Ves —Ve,) = (Vesa =gy ) E Vsa = Mgy = Ve

= \)’62 = ZV('JI

\J :\fez-: 2 NG, = 2V, = 4\ -

2
Zj I‘D = IDZ = o5 m (2»1)

R= (0-4/osm = 12 KL

g.ad No values af ~ Can Cufoff trans/stors .
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