




















Problem 4 (30 points)
(a) Two pnp BJTs are identical except that the base dopings are different as shown below.

(
\-{)Which transistor will exhibit greater sensitivity to base-width modulation under forward
active mode biasing? Diode A or(Diode B

Which one will have higher punch-through voltage? @ or Diode B

A B
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(b) The delay in switching from the on-state to the off-state i in a.p-n - junction diode is caased by
;/the (immobile charges in the depletion layer, stored minori ty carriers hl the eutral
region, stored minority carriers in the depletion layer: choose-ong). It NENC ase the
minority carrier lifetime, the turn-off time in a pn diode will ({ ¢/ decre:

same: choose one).

’ (c) Consider three p -n-junctions as shown below. deode B

g Which one will have the lowest breakdown voltage Vgr 7 ode

i \ %{S/Whmh one will have the highest R-G related current (Jr.) at reverse bias? diodr C

U | Which one will have lowest capacitance for given reverse bias? 4., 4o

A B C
2 _
p* Np=10"° em™ p* Np=10" cm™ P’ é Np=10" cm™
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~ (d) Consider diodes made from Ge, Si and GaAs. Assume identical doping etc.
[

W
\/ \»{ Wthh diode will have the lowest reverse leakage current? Grafts

" Which diode will have highest reverse Avalanche breakdown voltage? G A

Which diode will emit light when forward biased? (efre



e. Linear plots of the minority carrier concentration on the n-side of two ideal p'-n diodes

. ~ maintained at room temperature are shown below. The n-side doping Np and the cross-

" sectional area 4 arc the same in both diodes. The diffusion co efficient of holes is the same for
" both diodes. The forward voltage applied to diode A is larger than, smaller

than: choose one) the voltage applied to diode B. The currénit rough the diode A is (the
same as, larger thanSmaller thanj choose one) the current through the diode B .
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f. The minority carrier concentration profile in the neutral region of a pn junction diode is as
shown below. The lifetime is 1x107s for electrons and 2x107s for holes. The excess minority
\_- carrier concentration (shaded area) is marked in the figure. Calculate the current flowing

through the diode.
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2 & The reverse saturation current of a diode does not vary much with the temperature.





