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Draw two CMOS circuits to realize the functions
(1) ¥ =4B.

@) ¥ =A(B+CD).

K= (25 9)
For the OPA phase-shift circuit as shown in Fig. 1,
(1) Derive the transfer function T{(s)=v;,(s)/v,, (s} and find the corresponding zero and

pole.
(2) With the values, R} =10kQ, R=1Q, C =14F, make an approximate Bode plot

(including magnitude and phase plot) where the key frequencies are clearly shown on it.
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A= (20 o)
As the circuit shown in Fig. 2, Zener diode has the parameters, V; =10V, Py .. =400mW .
(1) Determine V;, I;, I; and I with R; =180Q2.
(2) Repeat part (a) with R; =470Q.
(3) Determine the value of R; that will establish maximum power conditions for Zener
diode.
(4) Determine the minimum value of R; to ensure that the Zener diode is in the “on” state.

R, =2200)
| S AVAVAY e 1 }
+ Ir I; |1,

20V X RS v,

Fig. 2

HAw (25 &)
The differential amplifier in Fig. 3 uses transistors with =100, AR_=0.02R_ in the worst
case and ¥, =25mV. Evaluate the following;
(a)  The input differential resistance R, .

(b)  The overall voltage gain Y, / V, (neglect the effect of 7).

(¢)  The worst-case common-mode gain if the two collector resistances are accurate to
within +1%.
(d) The CMRR, indb.

2R (A3 R



Vee=15V

- Vo +

I=1mA

Fig. 3

AR (20 )

Sketch a Colpitts and a Hartley oscillator circuit and list its generating frequency?
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