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Problem 1: [10 Marks]
For the diode circuit shown, the zener diode has R1
V;=3.6V and r,=0 Q. all diodes may be modeled by ¥ ‘VW ! —C vo
the constant voltage drop (CVD) model with & S &
Vp=0.7V when conducting in forward mode. . )
a) Draw the voltage transfer characteristics (V, l - vi—= 2V
versus V;) to cover the input range +6V. [5SMarks] , g
b) If the input signal v;is a triangular waveform as
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Problem 2: [ 10 Marks]
a. Forthe DC power supply shown below, label the different building blocks. [2 Marks]
Power
transformer 57 : e
* ac line % ®+ % ‘Q‘«\pb ] 2 =2 ﬁv‘(\)‘ e
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b. Itisrequired to design a rectifier circuit to provide an average voltage of =15.4V to a 1kQ load. The
circuit operates from a 120V rms 60Hz houshold supply through a center-tapped tramsformer.
Available components: [ 8 Marks]
e Silicon diodes that can be modeled by a constant voltage drop of 0.7V

e A center-tapped tramsformer with a turns ratio that can be adjusted to one of the
following values: 1:5, 1:6, 1:7, 1:8 or 1:10

a Draw the rectifier circuit.
b. Find the required turns ratios.
ol What is the peak voltage and current at the load side.
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Problem 3: [ 10 Marks]
For the circuit shown below, the enhancement +5V
NMOS transistor parameters are: V=2V, and i
1.Cox=200 uA/V?, W/L=20. |
a. Design Rg so that Vg=-2.5V; ;
b. Calculate drain current Ip, and voltage Vp. ; Rp=7 kQ
¢. Find Ry that makes transistor at the edge of | MD
saturation mode. o —oVo
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