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1. (15%])Two diodes are connected in paralle! as shown in Fig. 1. Diode A has a
reverse saturation current of 1.0X10T A, lwhilizdgj_qﬂe B has a reverse saturation
current of 1.0X10 A at 300 K. "Calculgfe the current in each diode.
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Fig. 1

2. (20%)One curve of an n-channel MOSFET is characterized by following
parameters: lo(sat}=2X10" A, Vy(sat)= 4V and V4= 0.8 V.
(a) What is the gate voltage?
(b) What 15 the value of conductigr-parameters-K,,i1f [y(sat)= K, ( Vi -Vir?
() If Vg=2V and Vds = 2V determine 187 ——
(d)If Vg=3 Vand Vds=1 Vv dctcrrnim:‘[‘ﬂ'?

-

3. (15%)Consider a uniformly dop sili@pn’ ] unciion with doping concentrations
N,=5X10"" and Ng=10 ' em", e junctioniarea is 10~ cm” and a reverse-bias of
5 V is applied. Calculate - =< 5
(a)The junction built-in voltage
(b)Width of depletion region
(¢)Total junction capacitance.

4. Fig. 2 shows a cascode amplifierdesibned usin:g bypolar transistor. Suppose
, -74 | )
Va =V, .inwhich V., and =, TGPTEsents tig voltage across the base-emitter
_ AP
capacitances C,, and C_,, respectively, of transistors Q, and Q..
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(a) Prove the mid-band gain is given ~Bu R, ‘r_i_"
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which 7, and 7, represents the base-emitter junction diffusion resistance and

the series resistance in the base terminal, respectively, -of transistor Q.

— | — ~— (10 points)
(b)In the case the input circuit produtes|a deminart high-frequency pole, prove
—_— 1

the upper 3-dB frequency oy }s gu"lcln by—x
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(r“ +R.5‘)}{Cx'. + ZC.H!.} 3
/ T (10 points)
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5. Design the circuit of Fi 2.3 50 thll the tﬁsisltur operates at Ip = 0.4 mA and
Vb =1 V. The NMOS transistor haSV; =1 ¥ u,cf: 20 A/V?, L =10 um,
and W = 400 um. Neglect the channel-length modulation effect. (10 points)

6. Fig. 4 shows a non-inverting op amp.
(a) Assume that the op amp has infinite put resistance and zero Output resistance.

Find an expression for the feedback factor f, (5 points)

(b) If the open-loop voltage gain A=10%, find R, R{tp obtain a closed-loop voltage

gain Ay of 10. j ' (3 points)

() What is the amount of feedback in decibeld? | (5 points)

(d) If A decreased by 20%, what is the orregponding decrease in A2 (5 points)
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