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1. st EAE(10 )
Sketch the transfer characteristic v, versus v; for the circuit shown in Fig. P1. All diodes
and Op amp shown in this figure are ideal.
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2. #HER(10 )
For the NMOS circuit given in Fig. P2 is biased at saturation mode with g, = 0.48 mA/V,
=50 kQ. Negiect the body effect please calculate the value of the small-signal input
resustance Ry,

& Fig. P2

3. HEH(10 %)
For the capacitor-coupled circuit shown in Fig. P3, current of the diodes are
I:=Is exp(Vy/Vr) , Vr=25mV. For small input signals, what value of resistor R is needed

for overall voltage gain v, / v; = 0.2
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4. 3 ERA0 4)
An NMOS transistor biased at saturation mode has V;, = 1V, HnCox = S0LANV?, L = 0.5um,
W =20um, and V, = 10 V.
(@) (5 %) Find the values of g, andr, when the bias voltage V5= 1.5 V.
(b} (5 4) Find the values of g, andr, when the bias current Ip=1mA.

5. #HA(20 )
For the circuit shown in Fig. P5, Rsg=1MQ,Rg1=Rg=8MQ,Rp= 200kQ,
Rs =R, =100k, Vpp =16V, Cerand Ce,  are perfect coupling capacitors, and Csis
the bypass capacitor. The MOSFET biased at saturation mode has transconductance
gm =2 mA/V, and output resistance r, = 200 kQ. (Neglect the body effect)
(a) (6 %) Find the value of R;,.
{b) (6 %) Find the value of R, .
(c) (8 %) Find the value of the overall voltage gain v, / Vsig.-
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6. EA(20 o)

Fig. P6 shows a common-gate amplifier at midband frequencies. The circuit is biased at

saturation mode with g, = 0.95 mA/V, r,= 20kQ, Rsip = 8 kQ, and R, = 20 kQ.

6-1 (6 %) Find the value of input impedance R;, at low frequency. '

6-2 (6 #) Find the value of overall voltage gain v,/vs;, at midband frequencies.

6-3 (8 4r) If the parasitic capacitors are as follow, Cg = 10 fF, Cyy = 5 fF and load
capacitor C; = 15 fF. Assume that C. includes Cy Find the value of upper 3-dB
frequency fy.
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7. EIFEREHEM(20 )
Fig. P7 shows a feedback amplifier implemented using an o‘p amplifier with open-loop
gain » = 10 a very large input resistance R, and a very small output resistance ro. The
output current /o that is delivered to the load resistance R, = 100 Qis sensed by the
feedback network composed of the three resistances Ry =100 Q, Ry1=1kQand R,= 0.9
kQ, and a proportional voltage V;is fed back to the negative input. tenmnal of the -op
amplifier.
7-1 (4 %) |dentify the feedback topology to be used. (a) shunt-series, (b) series-series, (c)
shunt-shunt, (d) series-shunt.
7-2 (6 %) Find the value of feedback factor A= V;/lo.
7-3 (6 %) Find the value of open-loop gain A = Io/V;.
7-4 (4 &) Find the value of closed-loop gain Ar= io/V;.

Fig. P7




