1) [40 points] Sometimes in a TFT, the gate is “leaky”. We model that as a leakage
resistance from gate to source below. For this small-signal circuit, find the Y-matrix and
the cutoff frequency fr and the fi.c. Recall that fr is the frequency at which the current
gain hy; drops to unity, and f. is the frequency at which Mason’s unilateral power gain
“U” drops to unity. (The fi. is a trick question. Why?)
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2) [40 points] Sketch the band diagram for an abrupt junction at thermal equilibrium for the
following N-p junction: (N) Alj 35GagesAs doped so that Ec-Er = 0.2 ¢V; (p) GaAs doped
so that Ep-Ey=0.1 eV. Indicated clearly (qualitative): '

a. Which side has the larger depletion region
b. Which side has the larger potential drop
Indicate quantitatively:
c. Label quantitatively the difference between Ec on both sides
d. Label quantitatively the different between Ey on both sides
Other features only need to be drawn qualitatively.
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3) [25 points] Describe the advantage of HBT over BT.
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