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a.
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Consider the circuit shown in FIGURE Q1a. From the DC power source, Vv
of 40 V supplying to the circuit, identify voltages, Vo:, Vo, and currents, Iy
and Ip;. Both diodes are of Silicon (Si) type.
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FIGURE Q1a

For the circuit shown in FIGURE Q1b, there are two separate independent
DC sources’ coninected in series with the diodes. lllustrate the current, I(t)

and output voltage, Vo(t) for the AC input, Vn(t)=20sin(ot) V.
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One of the roles using zener diode is to regulate the output voltage level.
From the circuit configuration shown in FIGURE Q1c¢, estimate source
resistor, Rs and voltage across zener diode, 7z in order to regulate load

voltage, V. at 20 V for a load current, I;, not exceeding 1 A.

[5 marks]
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2. The emitter-stabilized Bipolar Junction Transistor (BJT) circuit is given in
FIGURE Q2. In the preliminary design stage, there are several technical issues to
be rectified. Engineers need to understand the role of each component’s
parameter and its value used in the circuit. If parameter values are wrongly chosen,

the circuit operation will be affected.
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FIGURE Q2

Therefore, based on specific parameter condition, determine and justify analytically the

following cases.‘Compare answers using original values in FIGURE Q2.

a. The collector voltage, V¢ if base resistor, Rz is doubled.

[5 marks]
b The base current, Iz if # is reduced to half.

[5 marks]
C. The saturation current, Ics if f is doubled.

[6 marks]
d. The collector-emitter voltage, Ve if input DC, Vec is reduced to half.

[10 marks]
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Designing a network in frequency-based application may compromise output
voltage gain if it is not carefully configured. FIGURE Q3 shows a network using
a D-MOS as a switch. By reviewing this network,
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FIGURE Q3
a. predict the Q-point value using the graphical method,
[8 marks]

b. evaluate both cut-off frequencies at low and high frequency levels, and
[12 marks]

c. construct the bode-plot and show both cut-off frequencies on the semi
log paper.

[5 marks]



EDB2033/EEB2013/EFB2013

APPENDIX
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