1. (a) Explain the Early Effect in BJT. (5% )
(b) How to decrease the effect? (59 )

2. In Si material, the electron and hole mobility are p, and p, respectively. Which value is the
larger? Please explain it. (59)

3. InFig.1, Vcc= 10V, Rg = 930 KQ, Rc = 10 KQ, B = 150, find emitter current Ig, input
impedance Z;, current gain A;, and voltage gain Ay. (159 )

4. The NMOS and PMOS transistors in Fig.2 are matches with

kW, IL)=k LW, /L )—lmA/V and V, ==V, =1V .Assuming 4 =0 for the both

n

devices, find the drain currentsi,, ,i,, and the voltage v, for v,=0,+2.5V, and -2.5V.
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5. For the MOS differential pair with a common-mode voltage vy applied, as shown in
Fig.3, let Vpp=Vss=2 V, k',(W/L)=4 mA/V?2, V,=0.7 V, I=0.6 mA, and Rp=2.5 kQ, and
neglect channel-length modulation.

(a) Find Vs for each transistor. (496)
(b) For vey, =+1'V, find vy, ips, and vp;. (696)
(c) What is the highest value of v¢y, for which Q1 and Q2 remain in saturation? (495 )
(d) If current source / requires a minimum voltage of 0.4 V to operate properly, what is the
lowest value allowed for v, and hence for vy ? (49g)
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6. Consider the circuit of Fig.4 for the case: /=200 pA and Vpyp=0.25 V, R,;,=200 kQ,
Rp=50 kQ, Co=Cp=1 pF.
(a) Find the dc gain. (49)
(b) Find the high-frequency poles. (69 )
(¢) Find an estimate of fy. (495 )

7. For the circuit of Fig.5, the op amp has open-loop gain u=10* V/V, R;;,=100 kQ, and
r,= 1 kQ. Use the feedback method to find:
(a) The voltage gain Vo/Vs. (5% )
(b) The input resistance R;,. (49 )
(¢) The output resistance R,,,. (49 )

8. Sketch a pseudo-NMOS realization for the function Y =A(B+CD). (5% )
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