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(25%) Ky (enh) = 12.5 x 10" amps/volt®, K, (enh) = 25 x 10 amps/volt>, Vi, (enh) = 1 V for Q1,
Vip (enh) =-1 V for Q2, W/L (Q2) =1, W/L (Q1) =1, Q1 and Q2 are both enhancement transistors.
For a 5 V supply voltage, find the transfer characteristics (Vi vs. Vout) with Vi, varying from 0 to 5
volts and plot it on the paper. Be sure to label all transition points such as turn on, Sat/Unsat for all
transistors.
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(20%) For a junction, the acceptor concentration is 10'°cm™ and the donor concentration is 10"
cm™, find the junction built-in voltage. Assume n; ~ 10'%cm™. Also find the width of the depletion
region (Wgep) and its extent in each of the p and n regions when the junction is reversed biased
with Vg = 5 V. At this value of reversed biased, calculate the magnitude of the charge stored on
either side of the junction. Assume the junction area is 400 pm”. Also calculate C;.

(10%) The physical origin of the forward “Early effect” is (a) A reduction in base width due to
base-collector junction bias. (b) Higher electric fields at high bias voltages. (c) Base-collector
junction leakage. (d) Increased efficiency of the collector. (¢) Reduction in base width due to
emitter-base bias.

(10%) Which of the following is not true? (a) A large Early voltage corresponds to a small Early
effect. (b) The forward and reverse Early voltages are in general different. (c) The forward Early
voltage may be expressed in terms of the collector-base junction capacitance. (d) The Early voltage
is directly proportional to collector current. (e¢) The Early voltage is primarily determined by
manufacturing methods.
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5. (10%) Which of the following is not true? (a) fr is a function of emitter current. (b) S falls off at
low values of collector current. (c) fr falls off at high values of collector current. (d) S fall off is
due to carrier generation in the emitter-base space charge region. (e) fr fall off at high current can
be delayed by proper device structure.

6. (25%) An NMOS transistor, operating in the linear-resistance region with vps = 0.1 V, is found to
conduct 40 PA for vgs = 2 V and 80 PA for Vs = 3 V. What is the apparent value of threshold
voltage V? If ky” = 40 HA/V?, what is the device W/L ratio? What current would you expect to flow
with Vgs = 2.5 V and vps = 0.15 V? If the device is operated at Vgs = 2.5 V, at what value of vpg will
the drain-end of the MOSFET channel just reach pinch-off, and what is the corresponding drain
current?
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