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1. An ideal 9V Zener diode with zero incremental resistance is used in Fig. 1 for achieving voltage
regulation.
(@) What is maximum load current I, that can be drawn from the regulator if it is to maintain a
regulated output? (5%) '
(b) What is the minimum value of R that can be used and still have a regulated output voltage? (5%)
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Fig. 1

2. Consider the amplifier circuit shown in Fig. 2, assume the transistor has $=100, Vpeg=0.7V, and Vu
(Early voltage) =100 V. '
(a) Find the dc bias current Icg. (4%)
(b) Calculate the overall (mid-band) voltage gain v,/vs;,, assume that C;-Cs are all shorted (8%)
(¢) What are the functions of capacitors C;, C,, and C3? (3%)
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3.  Consider the single amplifier biquad filter shown in Fig. 3, assume ideal operational amplifier is used.

(a) Please derive the transfer function, Vo(s)/Vi(s), and find out its wgand Q. (6%)
(b) To realize a low-pass filter with f;=4 KHz and maximally flat response, find the required values for

C] and Cg, ifR]=Rg=10 KQ. (4%)

4. Consider the circuit shown in Fig. 4, assume ideal operationa_l?ﬁrnpliﬁer is used.
(a) Please analysis and draw v,-v; transfer curve. (5%) :
(b) For a triangular input waveform, please draw the corresponding output voltage waveform (correct

scale required). (5%)
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Fig. 4

5. The maximum junction temperature rating of a certain power transistor is 200°C. For a case temperature

of 25°C, the maximum allowed power dissipation is 15W.

(a) Find the junction-to-case thermal resistance. (2%)
(b) If this transistor is operated with a case-to-sink thermal resistance of 1°C/W in an ambient

temperature of 75°C and with a power dissipation of 5W, find the ma:_umum allowed

sink-to-ambient thermal resistance. (3%)
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6. As shown in Fig. 5, the op amp is ideal.
(a) Find the resistance looking into node 4, Ry, in terms of R.(4%)
(b) Find the current 14 in terms of the input current L. (4%)
(¢) Find the voltage at node 4, that is V4, in terms of (IR) (4%)
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Fig. 5

7. Considering the design error because of the gross mismatch in the circuit of Fig.6. Specifically, Q; has
twice the W/L ratio of Qy. If viq is a small sine-wave signal and ky=paCox, find:
(a) Ip; and Ip; in terms of I (4%)
(b) Vov (5Vgs-Vy) for each of Q; and Q, in terms of 1, ky, and W/L (4%)
(c) The differential gain A4 (=Vo4/Vig) in terms of Rp, I, and Vey (4%)
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Fig. 6
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8. Find the midband gain Ay (5%) and the upper 3-dB frequency fy (5%) of a CS amplifier (Fig. 7) fed
with a signal source having an internal resistance Rqj=10 kQ. The amplifier has Rg=4.7 MC}, Rp=R =20
kQ, gw=1mA/V, 1,=100 kQ, Cg=1 pF, and Cgq=0.4 pF.
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9, Considering the transresistance amplifier with feedback as shown in Fig. 8, if gn=5 mA/V, =50 kQ,
R#=10 kQ, and R&=2 kQ
(a) Find open-loop voltage gain A (4%)
(b) Find the closed-loop gain Ar= V/Is (4%)
(c) Find the input resistance Rj, (4%)
(d) Find the output resistance Ry (4%)
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