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Question 1: ~ ’ A. kEY

An abrupt Si BJT has the following properties at 300K:

Emitter Base Collector
Nd=10""cm™ Na=10""cm3 Nd=10"5cm3
1,=1x10%  71.=1x10%s 1,=.1x10%s
A=10"*cm? A=10"*cm? A=10"%cm?

L.=10x10%cm Lg=10x10"cm L.=300x10“*cm

a) Draw the energy band diagram for the both junctions at TE.
Show |

Vo for both junctions, xn and xp for both junctions, Fermi levels, and
Wb.

b) Draw the energy band diagram for the emitter base junction
under .65 volts forward bias, and the CB junction under -5 volts
reverse bias. Show Vo for both junctions, xn and xp for both
junctions, Fermi levels, and Wb.

c) Draw the energy band diagram for the emitter base junction
under -5 volts reverse bias, and the CB junction under .65 volts
forward bias. Show Vo for both junctions, xn and xp for both
junctions, Fermi levels, and Wb.
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Question 2: Name: '4‘/(5)/

a) For the BJT in question1 calculate emitter injection efficiency (y),
base transport factor (B), and common emitter current gain (B),
under forward active and reverse active biasing.
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Name: 4. KE Y

Question 3:

An Si BJT has the following properties at 300K:

Emitter Base Collector
Nd=10""¢m*  Na=10"cm Nd=10""cm3
T,= .10x108s tn=1x10'63 rp=.1x10'63
A-—1 0“4cm? A=10"*cm? A=10"cm?

Le=10x10-*cm Lg=10x10%cm L,=300x10"“*cm

a) Using an excel like program, calculate Wb for the above diode
with Vg=.7Volts for Vg=-.5,-1,-1.5,-2,-2.5, and -10 volts.
b) Calculate B for the above condmons

c) At what Vg will Wb go to zero?
d) Which is smaller the voltage you found in part c, or the
breakdown voltage of the junction?
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Question 4: | Name: 4 kgy

a) Draw and label the electron and hole currents along with terminal
currents. Include direction and name of current (similar to figure 7-3
in the new edition) under forward and reverse active conditions.
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Question 5: | Name: 4 ¢ gy

For the diode of question 1, estimate f;. Assume that electrons
travel through the depletion region at the saturation velocity.
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Name: ,4 kt."}’

Question 6:

For an npn BJT, How do you scale Wb to keep the same common
emitter current gain (B) if you decrease 1, by a factor of 10?
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Name: ,4~ KE)/

Question 7:

List and explain some methods of increasing the switching speed
of BJTs. Include the engineering tradeoffs you have to make.
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