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1. (a)Fig. 1isa CMOS logic gate, what is the logic function of out? (5%)
(b) Please draw a three inputs NAND gate using static CMOS logic gate. (5%)
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Fig. 1. CMOS logic gate. - ~ Fig. 2. Diode circuit with sin input.

2. Asshownin Ij"ig.‘ 2, the input is a sine wave Vi;=4 sin(wt) V, R;=2K (), diode’s turn on |
voltage of D; and D; is Vp,or=0.7 V. V= -1V and Vg,=2V. Please plot
(a) the output waveform (Vout v.s. time).  (10%)
(b) the voltage transfer curve (Vout v.s. Vin). (10%)

3. = Fig. 3 is a common emitter (CE) amplifier. If the current pass Rc is ImA, Rc=1KQ »
B=100, Early voltage V4=10 V and temperature at 300°K - please find
(a) gm (transconductance). (5%) |
~(b) Av (voltage gain). (5%)
(¢©) Rin (input resistance).  (5%)
(d) Rou (output resistance).  (5%)

%18 o3 2 8 [Hrra)

3 BB E— K PE L Ak

. A et

T S L. S ST S S AU -




e * bl s DTSR 2

e —— . e et 2 b it - : - i

g 2, e e

“ Aevinsart:

Rp = 2kQ

Vout

. vin°""| M1

Fig. 3. Common Emitter Amplifier. | Fig. 4: Common Source stage.

4. InFig4, uy Co= 100 uA/V2, V=0.4V, W/L=20/0.18 and X =0.

" (a) Find gate voltage (Vgs) if In=0.5 mA, and verify M, operates in saturation. (5%)
(b) Calculate the voltage gain Av. (5%)
(c) Find input resistance R;, and output resistance Rout- (5%)
(d) Find the maximum Rp if M; still in edge of saturation. (5%)

5. Design a full-wave rectifier as shown in Fig. 5 to deliver an average power of 2 Wtoa
- cellphone with a voltage of 3.6 V and a ripple of 0.2V (Vpe, =0.8V, fix=60 Hz). Find
- (a) the required capacitor Cy, (5%) N
(b) the peak voltage of Vig,  (5%)
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Fig. 5. Full-wave rectifier.

6. As shown in Fig. 6, if A, is not infinite (i.. the operational amplifier is not ideal), please derive
the Vout/ Vin?  (20%)
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Fig. 6. Operational amplifier.
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