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1. Assume that each of the diodes in Fig. 1, in the forward bias condition, D1 can be modeled
as a constant voltage drop Vp;=0.7V, D2 can be modeled as a constant voltage drop
Vp2=0.8V. Design R to make Ip= 0.5A. (10%)

2. Considering circuit in Fig. 2, diodes D1, D2, D3, and resistor R are in series with supplying
voltage 15V. Assume that three diodes have I-V characteristics as shown in Fig. 3. If
Ip=0.4A, reference to Fig.3 to decide voltages Vp1, Vp, Vps, and Vg (20%)
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3. In Fig. 4, assume that the OP-Amp is ideal. Derive the relationship between v,and v;, v,
v3. (10%)

4. Fig. 5 is an inverting integrating circuit with its OP-Amp is ideal. Derive its voltage gain
transfer function of Av(S)=Vo(S)/Vi(S). (10%)
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5. In Fig. 6, the NMOSFET has V=1V and (unCm)(W/L)"—‘lmA/Vz. Find Vgs, Vp and Ip.

(15%)

6. Assume that the NPN transistor in Fig. 7 has =90 and Vg=0.7V, calculate I, 1., I,,

V. and V.. (15%)
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7. Fig. 8 is a single stage N-MOSFET amplifier circuit. The N-MOSFET parameters are
V=1.0V, (. C YW/ L)=2mA/ V?, V,=100V.
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(a) Determine its DC operating points of Vs, Ip, Vp_ and small signal parameters of g, and

sig
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ro- (10%)
(b) Determine the small signal voltage gain of 4, =(v,/v,, ). (10%)
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