Bl 3r 5 BT e R 5 100 5 BAR 3G 4 A XK

#B B2 BAARA TEHRFTEA
AELAHBE B HRAFELEA LS BERRR AR 2EELABLBERKLER  BRRTH S -

1. For the series-series feedback amplifier in Fig. 1, the op amp is characterized by
an open-loop voltage gain u=10> V/V, an input differential resistance R;z=10 kQ,
and an output resistance »o=100 Q. The amplifier supplies a current iy to a load
of resistor R=1 kQ. The feedback network is composed of resistors =100 €,
R2=10 k€, and R1=100 Q. It is required to find (30 %)

(a) the gain-with-feedback 4f= ip/vs,
(b) the input resistance Rjp, and

(c) the output resistance Rouyt.

Fig. 1
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2. Find the voltage gain vo/vi and the input resistance Rj of the amplifier shown in
Fig. 2 assuming £=100. (20 %)
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Fig. 2

3. The open-loop gain of an internally compensated op amp is 86 dB at very low
frequencies and is 60 dB at 200 kHz. Estimate the 3-dB frequency and the
unity-gain frequency of the op amp. (10 points)

4. InFig. 3, vy, is a small sine-wave signal with zero average. Assume that the
PMOS has a very large output resistance r, and a threshold voltage V,, =-0.6 V.
(20 points)
(a) Find a value for R to bias the transistor at the drain current /5 = 0.5 mA and
the overdrive voltage [V = 0.4 V.
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(b) Find a value for R, to result in the voltage gain Yo o 15V/V.
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(c) Explain the body effect? Does this circuit have the body effect? Reason your

answer.
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5. Figure 4 shows a differential amplifier. Sketch the differential half-circuit for this

circuit and use it to derive an expression for the differential gain 4, =v /v, in

terms of g,,, Rp, and Rs. Neglect the Early effect. (20 points)




