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PARTI: (& 50 %)
1.

In the circuit of Fig. 1, assume the turn on voltage of the diode is ¥p= 0.7 V, draw the output
voltage v, versus time diagram. (6%)

v; 10kQ

Fig. 1

2. Determine the gain 4, = Yo for the ideal op-amp circuits shown in Fig. 2(a) and 2(b). (8%)
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Fig. 2(a) Fig. 2(b)

3. For the common-emitter amplifier of Fig. 3, let

I.=1md, f=100,V, =100V, R. =5k, R, = 5kQ), thermal voltageV;. =25mV . Find R, 4,,andR,.
(12%) -
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4.  AnNMOS transistor with A =0, threshold voltage V), =1.0V has a drain current
i, =0.8mAwhen v =3V and v,; =4.5V. Calculate the drain current when:
(@) v =2V and v, =4.5V ;and (b) v, =3V and v, =1 . (6%)

5. Consider the CMOS common-source amplifier in Fig. 4 , assume Q2 and Q3 are matched, and

'V@)=10V

V=V,

=WV HV o =50V, 1,C, = 2.51,C, = S0u4/V? . Find I, and

(W/L), to obtain a voltage gain of -100 V/V and an output impedance of 1 §€2. (8%)
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6. For the signal and circuit of Fig. 5 determine the maximum frequency that may be used to

prevent distortion. The slew rate of op-amp is SR = 0.5 V/us. (4%)

Fig. 5

7. A series-shunt feedback amplifier employs a basic amplifier with input and output resistances
each of 1k and gain A=1000 V/V. The feedback factor £=0.1 V/V. Find the gain 4 the input

resistance Ry; and the output resistance R,y of the closed-loop amplifier. (6%)
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(2) AR > 4o R & BIT > 4o 4 % 5 pnp E R npn 7 7 (3%)
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