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Question 1: Choose the correct answer only and record it in the table below: [10 Marks]

1. The voltage drop across a reverse biased silicon diode is about:
a) 0.0V b) -0.7V
c) 0.7V d) Unknown

2. The current in the forward p-n junction far away from the junction is mainly
a) diffusion current b) drift current
c) displacement current d) Unknown

3. Assuming a Zener diode with Vz=10V at I1,7=10m.A, and rz=50Q. If the diode has a forward current of

5 m.A the diode voltage will equal to:
a) 9.75V b) OV
c) -9.75V d) 0.7V

4. In a forward biased pn junction the electrons current in the p side near the junction is
a) drift current b) diffusion current
c) displacement current d) convection current

5. For p*n junction (the doping in the p side is much higher than n side) the depletion layer will be:
a) mainly in the n region b) mainly in the p region
c) equal in both sides d) zero

6. Zener diodes are normally used as:
a) D.C Amplifiers b) A.C Amplifiers
c) current regulators d) voltage regulators

7. The threshold voltage for the N-channel depletion MOSFET is
a) less than zero b) more than zero
c) exactly zero d) slightly more than zero

8. What is the relation between the diffusion current and the electric field?
a) It is directly proportional b) It is inversely proportional
c) There is no relation d) Itis inversely or directly proportional depends on the carriers charge

9. The depletion NMQOS drain current in the saturation region is:
a) diffusion current b) drift current
c) displacement current d) convection current

10. The current in the MOSFET at normal operation is carried by:
a) electrons only b) holes only for N-channel and electrons only for P-channel
c) both electrons and holes at the same time d) electrons only for N-channel and holes only for P-channel

Question 1 2 3 4 5 6 7 8 9 10
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Question 2: [10 Marks]
Find the Q-points (Ip, Vp) for all the diodes in the +10v
shown circuit using the constant voltage drop model o
with Vp = 0.7V. For the zener diode V7 = 4.7V and r,
=0Q. §
R3 Ik
DI D2 D3
Rl < 4k k< R2
-5v -10v



KFUPM EE 203 First Major Exam Page 4 of 5

Question 3: [10 Marks]

It is required to use the shown rectifier circuit 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 available
diodes have 0.7V drops when conducting.

a) What is the rectifier type (Full/Half) wave [1 Mark]
b) Specify the rms voltage that must appear across the transformer secondary (vs). [3 Marks]
c) Specify the value of N for the shown transformer [1 Mark]
d) Find the required value of the filter capacitor. [3 Marks]
e) Find the maximum reverse voltage that will appear across the diode [2 Marks]
N:1 DI
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Question 3:

For the shown transistor circuit assume that the threshold voltage Vin=
1V, and the transconductance parameter k, = 1 mA/V? .

a) Analyze the circuit to find the transistor operating point (Ip,

Vps). [5 Marks]

b) What is the transistor region of operation [1 Marks]

c)

If Rg2 is removed (open circuited), what will be the effect on the
transistor region of operation?, calculate the new operating point
[4 Marks]

[10 Marks]
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