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Please show your work leading to your answers. Please also make proper assumptions for your work.

1. (40%) Please find

(a) (10%) the DC voltage of Vin (neglect channel length modulation effect for DC)
(b) (10%) the small-signal voltage gain of the following circuit (Vou/Vin)
(c) (10%) the output resistance

(d) (10%) the minimum supply voltage required for the following circuit such that all transistors operate
in the saturation region.

[aCo=120pA/V, 1,Co=SORAIV?, V= -Vip=0.7V, and dy=h,=0.05V"']

]

(10%) Please find the resistivity of intrinsic germanium given that n;=2.4x10" cm>, tn= 3900 cm?/V's,
and g, = 1900 cm?*/V's.
3. (10%) Please draw a CMOS logic implementation of Y=AB+CD.
4. (40%) For the following trans-resistance amplifier circuit, Please find
(a) (10%) the DC operating point of the transistor (Ips & Vs, neglect & for DC),
(b) (10%) the small-signal gain (vour/in),
(c) (10%) the input resistance Ry,
(d) (10%) the output resistance Royr.
[note: ipy is a small-signal current source, p,Co=120pA/V 2 Vu=0.5V, and A= O‘OZV"]
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