EET-225 Homework #1

Sr. Professor Wheeler

Instructions: This homework must be turned in within a flat 3-tab paper folder (no three-ring binders will be accepted). Answers must be written very neatly or typed. Use complete sentences when answering all questions. Where a problem involves a circuit, you must redraw the circuit as part of the solution, showing all indicated voltages and currents on the circuit diagram. Box or underline all final answers and show all work (see syllabus for example of homework standards).

1. What is a diode? Draw a diagram showing the construction of a semiconductor diode.

2. What material is most commonly used for constructing diodes? Why?

3. What are the majority carriers in P and N type silicon?

4. Explain the difference between conventional and electron current. Which is used in engineering?

5. Draw the schematic diagram of a diode. What is the ideal behavior of a diode?

6. Explain the conditions necessary for a diode to be (a) Forward-Biased and (b) Reverse-Biased.

7. Draw a characteristic curve for a typical silicon diode, labeling the following clearly on the graph: (a) Knee ; (b) Cutoff; (c) Active area slope

8. What is the knee voltage for these diode types?
a) Silicon
b) Germanium
c) Gallium Arsenide
d) Schottky (Hot Carrier)

9. Calculate the currents and voltages for each circuit shown below. State clearly whether the diode(s) are in conduction or cutoff.
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10. Below is an interesting diode circuit that will let a device be powered from either the "A" or "B" battery, depending on which battery is the strongest. Calculate the voltage V1 and all currents in the circuit under the following conditions:
a) VA = 10 V, VB = 0 V
b) VA = 10 V, VB = 15 V
c) VA = 0 V, VB = 10 V
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