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1. A cellphone receives a signal level of 10 pV, but it must deliver a swing of 10 mV

to the speaker that reproducegfhéwv ﬁ Calculate the required voltage gain in

decibels. it (15 points)
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doping density is 10'® atoms/cm’. Determine the electron and hole densities in this
material at the room temperature. (15 points)

(Note: intrinsic carrier concentration of Si: n,(T =300 K) = 1.08x 10" (1/em*))
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Please define the following terms.
of

ey f

(a) Depletion region (£ 2 &
(b) Drift current (2845 & /i)
(c) Diffusion current (#& 5

A

iode (—4&%%) (5 points)

L pp——— (5 points)
; /;’ii;l __,j ¥ (5 points)

(d) N-type doping (N-#! 3 & ); (5 points)
(e) P-type doping (P-4 45 8 ) (5 points)
(f) Electrons (€ 1) (5 points)
(g) Holes (& R) (5 points)
(h) Zener breakdown (75 43 B V&) ¢ (5 points)
(i) Avalanche breakdown (g%,%jj \_‘ (5 points)
(j) Junction capacitance (# @& "“‘L‘——Z);—f\aﬁtdiode (5 points)

A\
4. (a) For the half-wave rectifier shown in Fig. 1, plot the output waveform for
different values of smoothing capacitor C,. (10 point)
(b) List the advantages of a full-wave rectifier when compared with a half-wave

rectifier. (10 points)




