ECSE-2210 Microelectronics Technology
Fall 2005
Class Activity 20

1. In a BJT, indicate what happens (increase, decrease or no-effect: choose one and
understand “why”):

a. to yif we increase the emitter doping?
b. to yif we increase the base doping?

c. to yif we increase the collector doping?
d. to ar if we increase the base width?

e. to o if we increase the lifetime in the base?

f. to ar if we increase the C-B reverse voltage?

2. The base transport factor, a7, is Ic/lgp. Using the equations derived in class for Ic and Igp,
show that the base transport factor is given by (see equation 11.42 in the textbook)
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3. (Derivation of equation 11.41 in the textbook): Show that the emitter injection efficiency is
given by:
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4. A sample set of assumed and measured material parameters for a pnp BJT is given in the
table below. Calculate base transport factor, emitter injection efficiency, common base
current gain (also called collector-to-emitter current gain) and common emitter current gain
(also called collector-to-base current gain).

Emitter

Base

Collector

Ne = 10%cm?®

Ng = 10°cm™

Nc = 10%cm™

1z = 263 cm?/Vs

1z = 437 cm?/V/s

e = 1345 cm?/Vs

De = 6.81 cm?/s

Dg=11.3 cm?’/s

D¢ = 34.8 cm?/s

TE= 10-7 S

mB= 10-6 S

c= 10_6 S

Le=8.25 x 10 cm

Lg =3.36 x 10°cm

Lc=5.90 x 10°cm

Wg=2x10%cm




