
ECE 321 Quiz 1  18 October 2017     Name __________________________________

1 Hour Closed book, no notes, no calculators.  Covers material covered in the first 2 
weeks of class: Semiconductors, PN Junctions, Forward and reverse bias, ni, nn, np, 
Donors, Acceptors, the Depletion Zone, widths in the p and n material as a function of 
doping levels, Varactor diodes, mobility, and very basic diode circuits.  20 Points total.

4 points: Silicon is doped with a group III element.  The minority carrier concentration 
is 10  /cm  The concentration of majority (doped) carriers electrons/holes (circle one) is 
____/cm    The doping concentration N   or N  (circle one) is approximately _____/cm

4 points: Write the expression for capacitance of a parallel plate capacitor: 

A PN junction has equal N  and N   doping concentrations.  Measured capacitance is 
12 pF at 4 volts reverse bias.  What capacitance do we expect at 8 volts reverse bias?

How could we change the doping for more capacitance at 4 volts?

4 points: One side of the PN junction sketched in Figure 1 is doped with 10   /cm  Al.  
The depletion zone on one side is about 3 times wider than the other.  Label the P 
side, N side, and approximate doping concentrations on Figure 1.  For a symmetrical 
depletion zone, approximately what should the doping concentration of the P side be?
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2 points:  Referring to the small section of Periodic Table on the next page, what does it 
mean when we say “Group III, Group IV and Group V elements?”

2 points:  In one sentence, what does the expression: s  = q m  n    tell you?n n n
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Assume: Is  = 10    amps
ni   = 10    per cm

Some useful information:

10

-9

3

Figure 1

Figure 2

wdo ~
NA     ND 

+1 1 

wd ~ wdo VR 

1mA 

2mA 

3mA 

4mA 

5mA 

6mA 

200mV 100mV 400mV 300mV 600mV 500mV 800mV 700mV 900mV 

4 points: Write the expression below for the current through a forward biased PN diode. 

The value of room temperature kT/q is _____v.  The curve below is plotted for a value 
of Is = 10  A and n = 1.8.   Sketch two additional traces on the graph below, one if the 

value of Is = 10  A, and another one if n = 3.  Label your added traces.
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Varying Is or n will cause 
a different change in the 
I versus V plot.  Be sure 
your added traces have 
enough detail to illustrate 
the difference.

Note:


