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ELECTRONICS I
First Major Exam
EE 203 – Winter 2008 (072)

Wednesday, March 19th, 2008
18H00 – 19H30 (1 hour – 30 minutes)
Name

____________________


Student ID 
____________________

Section
_______3____________

· This exam contains five questions and is composed of 7 pages including this cover page. Partial point distribution is indicated between brackets. Please pace yourself accordingly.

· This is a CLOSED book examination.

· Make sure to state all assumptions you find necessary to complete your answer.

· Show all your work. Partial credit will be given. If you think you need something that you can’t remember, write down what you need and what you’d do if you remembered it.
	Question #
	Question 1
	Question 2
	Question 3
	Question 4
	Total

	Mark
	
	
	
	
	

	Total Mark
	5
	10
	7
	8
	30


Question 1: Choose the correct answer only and record it in the table below: 
   [5 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. Assuming a Zener diode with VZ=10V at IZT=10m.A, and r​​Z=50. 
If the diode has a reverse current of  5 mA, then the diode voltage between anode and cathode will be:
a) 9.75V




b) 0V 

c) -9.75V



d) 0.7V 

3. In a forward biased pn junction the majority electrons will:
a) move from anode to cathode 


b) not move 
c) move from cathode to anode


d) move in two directions
4. The threshold voltage for the N-channel enhancement MOSFET is


a) less than zero



b) more than zero


c) exactly zero



d) can be positive or negative
5. 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 2:






[10 Marks]

	Find the Q-points (I​D​, V​​D) for the diodes in the circuit shown using the constant voltage drop model with VD = 0.7V. For the zener diode VZ = 1.3V and rz = 0 . When,
(a) Vi= + 10V.   [5Marks]
(b) Vi= - 5V.       [5Marks]
	[image: image5][image: image1.jpg]+10v

R3

1k

D2

R1

4k

1k R2

-10v






Question 3:









[7 Marks]
	It is required to use the full-wave 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 available diodes have 0.7V drops when conducting.
a) Specify the rms voltage that must appear across the transformer secondary (vs).       [3 Marks]
b) Find the required value of the filter capacitor.                                                             [3 Marks]
c) Sketch the output wave form                                                                                        [1 Marks] 
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 Question 4:









[8 Marks]
	For the shown transistor circuit assume that the threshold voltage VTN= 1V, and the transconductance parameter 1/2uCoxW/L= 1 mA/V2 .

a) Assume the transistor is working in pinch-off (saturation), analyze the circuit to find the transistor operating point (ID, VGS, and VDS).                                                       [6 Marks]
b) If RG1 is removed (open circuited), what will be region of operation?                                                     [2 Marks] 
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