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1. The current-voltage equation of a p-n diode is given as I, = Is(eVD/"VT — 1) where
Is = Aqn? (i+D—) Additionally, L, = /D7, and L, = /Dn,. The diode

LpyNp = LpNg
conducts current of -10"°A when -3V voltage applied. Determine the junction area A.

with a unit of umz.

Parameters: n.= 2,5 10” fem’, N, = 10" fem’, N, = 10°/em®, 9= 1,6 10™°C, 1< n <2,
V;=25mV, D,=100cm’s, D,= 16 cm’fs, 7,= 7, = 1 sec.



Ry

For the diodes, use the models shown below; the regular diode model has 0,7V forward
bias voltage; the Zener diode model has -3V breakdown voltage.

a. Determine the minimum positive value of lin to make D1 conduct current.

b. Determine the minimum positive value of lin to make D2 conduct current.

c. Sketch Vout versus lin (0 < lin<10mA).
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3. Consider a voltage source shown below. It drives a load with a minimum value of
100Q2; Ry >100Q. Its output voltage should be around 3.3V; Vy=3.3V. Determine the
maximum value of Ru.
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Voltage Source Zener Diode Model, Vzk=4V

Transistor parameters: Vege = 0.7, f = 100, Va =o.



4. For the circuit shown below, suppose that all of the transistors are in forward active
region; [Vee|= 0.7V, £ = 200, and |Va |=co for all transistors.
a. If Vi=QV, determine the values of I , I¢,, and I,.
b. If Vi=0V and I;,=0,5mA, determine the value of Re.

+Vee = +10V +Vee = +10V

I =0,5mA
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Ve = -10V Ve = -10V v



