ECE 3040 Quiz 6 — June 29, 2005

Professor Leach

Name.

Instructions. Print your name in the space above. The quiz is closed-book and closed-notes. The quiz
consists of 1 problem. Honor Code Statement: [ have neither given nor received help on this quiz. Initials

1. The figure shows a MOSFET differential amplifier. It is given that ip = K (vas — vrm)°s gm =

2VKIp, gmb = XGm, Ts = 1/gma Tsb = 1/gmb7 To = (>\_1 +VDS) /IDa vVt = 24V, V7 = =24V,
Ig =4mA, Rp = 10k, and Rg = 50kQ. At the bias or Q point, it is known for each MOSFET that
K=5x10"*A/V? Vry =15V, A=0, and x = 0.4.

(a) With vy = vre = 0, solve for Vg and Vpg. Verify that each MOSFET is in the saturation state

at the Q point.
Ip
Vas = f + Vrg =2.914V

I I
Vbs = <V+ - QQRD) Vs = <VJr - 7QRD) +Ves =6.914V

Vas —Vrg = 1.414V < Vpg — Saturation mode

(b) For vy = Vig 4+ v;2 = 0, use either the 7 or the T model to solve for the ac small-signal voltages
Vo1 and v,o as functions of v,1.

i = g = Py = 22
dl sl 9 71 27"3
g2 = —ig1 = lg2 = —lg]
1 1
ro = —=——="707.1
° 9m 2\/ KID
Vol = oz = 2ERp = —T7.071vi
2r,

(¢) If vyy = Vi1 4vi = 0, using the preceding answer and the concept of symmetry, write by inspection
the solutions for v,; and v,o as functions of v;s.
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