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1. Mobility p,= Do/V1=1300 cm?/V-s, V1= kT/q, =40/ (Q-m); concentration: (a) n= o/(qu)= 1.92E15 /cm?®; (b). drift velocity: v=J/(nq) =
6.51 m/s

2. Built-in voltage Vo= kT/q In(Na/n;) or = gNaW/(2¢); built-in electric field = o/ W; transition capacitance Ct= |[dQ/dV|= ¢ A/IW
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3. (a). hole number in emitter inject to base and recombine with the majority carriers, e-, of the base. (b). the majority carriers, electrons

diffuse into the emitter. (c) the thermal generation in the junction of the base and the collector. (d) Early effect: the effective base width will
be decreased due to the increase of junction width between base and collector.

4. In general, the output voltage will be Vo= -Vr (2°b0+ 22 b1+ 2! b2+ 2°b3). The switches can be made by MOSFETs.
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5. The Exclusive-OR gate is expressed by Y= A® B where A and B are the input terminals.
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6. For a low-frequencies A (jf)= Ao/ (1-jf_/f)--- (1); for high frequencies Au(jf)= Ao/(1+jf/fy)--- (2) (a) The 3-dB high frequency for the
amplifier with feedback is fus = (1+pA0)fy = 51f4. At this frequency the gain of the amplifier without feedback is, from (2), Au(jfur)=
Ao/(1+j51) and |Ax(jfur)|~ 19.6; The 3-dB low frequency with feedback is f = f_/(1+BAo)= f./51. At this frequency we have, from (1),
AL(jfLr) =A0/ (1-j51) and, again, |A(jfLs)| ~ 19.6 (b) fue/fy =51 and f.+/ f =1/51 (c) fu=51 fu= 1.53MHz; f = 10/51= 0.196Hz
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