ECE 320: Quiz#2 Name

Semiconductors, PN Junction, Diode Characteristics - January 28, 2016

1) Define the following terms

p-type semiconductor
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2a) Why don't diodes allow current to flow from n to p?
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2b) Why is there a 0.7V drop across a silicon diode when it turns on? (i.e. why don't diodes turn on at
0ov?)
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3) The VI characteristics for a red LED are shown below. For the following circuit

« Draw the load line, and
« Determine the operating point

Determine the resistance between A and B
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4) Write the voltage node equations for the following circuit. Assume the diode equations are

Vq=0.0521n (1087, + 1)

I;= 10—8(exp (m)%) ~ 1)
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5) Write the current loop equations for the following circuit. Assume the diode equations are

V,=0.052 11’1(108],1 + 1)

I;=1078 (exp (5-5%) — 1)
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Bonus! Is ImA alot? Assume each person in the United States leaves a single LED on, which draws
ImA at 3V (3mW). How many pounds of coal has to be burned to keep all 300 million of these LEDs
turned on for one year? (note: 1 pound of coal produces about one kWh of electricity).
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