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1. Give a short answer to each question. No explanation or
justification is required.
a. If we could operate circuits at 300 Centigrade (not

Total

[rd
5 Kelvin), what’s a rough estimate of the thermal voltage at that temperature?
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b. How would n; for silicon change at that temperature: about the same, a little
7. more/less, a lot more/less?
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¢. If you measure the reverse leakage current of a diode (-I) at room temperature to be
1nA, and then increase the temperature to 85C, will the leakage current increase or
. decrease, and by roughly what factor chosen from this list: {a lot less than 2,
roughly 2, roughly 10, a lot more than 10}
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d. At a particular temperature, you calculate the intrinsic carrier concentration for
silicon to be 10%/cc. At that temperature, in a sample doped with 10™ boron
atoms/cc, what are the majority and minority carrier concentrations?
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e. Atroom temperature, you apply 0.7V to a diode and measure a current of ImA.,

What voltage is necessary to get a current of 2.7mA? 10mA?

& 0.22.6 V
O

f.  You have’a reverse bias of 5V across a diode, and measure a capacitance of 10fF.
What reverse bias should you apply to get 5fF? (accurate to 10%)
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g. You have a reverse bias across a diode of Vy, the built-in potential of that particular
diode, and measure a capacitance of 2pF. What reverse bias should you apply to get
a capacitance of 1pF? (accurate to 10%)
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h. The current in the channel of an NMOS transistor is due to (pick one) {drift,

diffusion} of (pick one) {valence band holes, conduction band électrons}
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Expressions for the values of the circuit elements of your model
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3. In the current mirror below, assume that p,Cox = 200uA/V 2 2=0.1/V, and V=1V,
2T & All transistors have W/L = 100u/1u. Calculate the gate bias voltage Vgs resulting
from the input current. Calculate the currents flowing in the drains of the other

transistors. All calculations should be accurate to a few percent.
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4. For the circuit below, find the inp}lt V' necessary to make V'¢=1V and find the
217 operating point currents I'p, and I ¢. Draw the small signal model for the circuit, and
calculate the DC gain. Assume Is=10" A, =100, and V,=100V. Answers should
be accurate to 10%.
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