EECE488 Analog CM OS Integrated Circuit Design
Assignment 3
Due: Thursday March 4™, 2010 at 9:30am

In this assignment, unless otherwise stated, please use the following device parameters:
A =7 =0, Vinomos= 0.5V, Vrropmos= -0.6V, U:Cox = 200 HA/V?, 1,Co=100 pA/V?, and
VDD=3V.

1. In the following circuit assume that all transistors are operating in the saturation region. Also,
assume that Vpp=3V, Vyias=1.9V, (W/L), = 10, and (W/L)3 = 40.
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a) Find V.5 such that the bias current of My isl;=1mA.
b) For [;=1mA, find (W/L), such that the magnitude of the small-signal gain of the circuit is 2.

2. In the following circuit, assuming that the NMOS transistor is operating in the saturation
region and (W/L)nmos = 40 and (W/L)pwos = 80.

I"‘IIII.'II.'I

-
=
=

a) Find the required Vs for which the dc bias current of the circuit is ImA.

b) Find Rp such that the magnitude of the small-signal gain of the circuitis 2.

¢) Find Rp such that the magnitude of the small-signal gain of the circuit is 20.

d) Designer X would argue with you that the value of Ry that you have calculated in part (c) is
not a good engineering choice and the gain of your circuit would not be as expected. Please state
your reason whether or not you agree with Designer X?



3. In the following circuit assume that al transistors are operating in the saturation region and
(W/L)1 =40, (WIL), = 40, (W/L)3 = 40, Vias=1.9V, and Rs=50Q.
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a) Find Vi such that the bias current of M is [;=1mA.
b) Calculate the small-signal voltage gain Ay=V ou1/Vin.
¢) Calculate the small-signal output impedance seen at the output nodeV g:.

Good luck.
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