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1. For a pn-junction in Fig. 1, explain (a) why are there free electrons (holes) on the n-side (p-side),
(b) why are there positive (negative) ions on the n-side( p-side} of the depletion region. {(10%)

2. Draw the smalk-signal model and prove the dc gain and -3dB frequency of the circuit in Fig. 2.

(10%)

3. Q1, Qrer and Qr in Fig. 3 have the same current gain B. Q1 and Qrer have emitter area n*Ag and Ag,
respectively. Assume that the collector current of Qris equal to its emitter current. Irer is the

input current, compute the output current leopy? (10%)

4. Determine the transfer function Vou(s)/Vin(s) of the circuit shown in Fig. 4, find the zero and

pole frequency? {10%)

5. For the circuit shown in Fig. 5, the input current is Irer that goes into N1. Applying the devices
dimensions N1=(W/L), N2=2(W/L), N3=4(W/L), N4=8(W/L), N5=16(W/L), P1=(W/L),
P2=2(W/L), where W and L are channel width and length, respectively. What are the currents
for N3 and NS5, respectively? {10%)}

6. Explain () drift current, {b) velocity saturation of electrons. {10%)]
7. Define common-mode rejection ratio? What is the purpose to define it? {10%)

8. Why is the device dimension of BJT not shown in current Ic but the device dimension W/L is

included in current ip of MGSFET? (10%)

(c=ksexp (Vee/V), ID=(1/2){paCox) (W /L) (Ves-Vu)2)

9. Explain (a) active saturation region of BJT, (b) saturation region of MOSFET. (Draw [-V curve

and define the voltages that operates in the region.}) (10%)

10. Explain Kirchhoff's Current Law(KCL) and Kirchhoff's Voltage Law(KVL}. (10%)
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