6.012 Microelectronic Devices and Circuits

Tutorial #9
Problem 1 pnp Bipolar Junction Transistor
p-Emitter n-Base p-Collector
Parameters for pnp BJT:
ic N.e = 10" cm™ Ngg = 10" cm™
— N.c = 10" cm® D, = 20 cm?/s
Dyc = 30 cm?/s Dps = 10 cm?/s
Ag =100 um’ Lg = 1.0 pm
| lig ‘ Le=2.0 um Lc = 3.0 pm
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e L: and L¢ are the distances between the contacts and the abrupt junctions. Lg is the distance
between the base-emitter and base-collector abrupt junctions. Note that Lg, Lg and Lc are
not widths of the quasi-neutral regions in the Emitter, Base and Collector.

e Assume that recombination only occurs at the contacts and that there is no recombination
in the quasi-neutral regions or the space charge regions.

a) What are the thermal equilibrium values of the potential barrier for the base-emitter (¢ge) and
base-collector (¢gc) junctions?

b) What is the width of the quasi-neutral base region, W5 at equilibrium?

c) What s B¢ (ignore the effect of the depletion region under forward bias for this calculation)?
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