
ECE 321 Quiz 1  Review

1 Hour Closed book, no notes, no calculators.  Covers material covered in the first 3 
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 and voltage, diode capacitance, mobility, and very basic diode circuits.

4 points: Silicon is doped with a group III element at at concentration is 10   /cm 
Describe the resulting material in a few concise words.

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

A PN junction has equal N   on the p side and N   on the n side.  Measured
capacitance is 12 pF at 4 volts reverse bias.  What approximate capacitance do we 
expect at 8 volts reverse bias?

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

4 points: See figure 1 on the next page.  One side of the PN junction sketch 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 we change the doping 
concentration of the P side to?  Show your work on the sketch
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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:  s  = q m  n      The measured conductivity of n type semiconductor material 
from a fabrication facility varies by a factor of 10.  What probably changed, and by how 
much?
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4 points: Write an expression below for the current through a forward biased PN diode. 

The value of room temperature kT/q is _____v.

The curve approximately shows the I-V behavior of a 1N4148 diode. Estimate the 
forward voltage at 100uA and 1mA.  What do you expect the forward voltage to be 
at 10 mA?  Show your work.

W    is the zero bias depletion zone witdhdo

V(100mA)  ~ _________

V(1mA)  ~ _________

V(10mA)  ~ _________
expected


