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(8pts) 2. The pn junction shown has a depletion width, W, which extends unevenly into the n and
~ p materials. :

&
a) Which material is most heavily doped? (dr p)  B3ets)
b) Which net impurity concentration is largest? r Na) = s

c) On the diagram above, indicate the direction of the built-in electric field, E.  {2pts)

f20p1:7 3. The diode in the circuits below has a forward voltage drop of 0.6V and a breakdown
voltage of 4V. Estimate the current through the diode, /.
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4. For the attenuator circuit shown, assume C; and C, to be very large (o) coupling
(20pts) capacitors. Assume D; and D, are identical diodes.

a) Determine the value of the dc voltage, Vy when I = 1mA.

Vy = M (7pts)

b) Draw the small-signal equivalent circuit, replacing the diodes with their small signal  (bpis)
resistive model, ry.

c¢) Determine the value of Uy /Vs when I = 1mA.

Uo/vs = //-? {7p1s)
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{20pts) _
Determine V, I, V¢ and V<.
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5. For the circuit below let k,," — = 0.25mA/V%,V, =1V and 1 = 0.
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f20pts] 6. a) For the circuit shown, determine the value of the drain current, I, forV = 1V.
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/77
b) Determine Vg, and Vpg4 for transistor Q; .
Vosl = 2 Vv
VDS;I_ — /' Oj/

¢) Does @, operate in the {saturationregion?

d) Determine the required aspect ratio, (W /L), , for transistor Q;.

W/L)y=_Z-3"
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