American University of Beirut
Department of Electrical and Computer Engineering

EECE 310 - Electronics Fall 2007 — 2008

Homework 9

Consider a CMOS inverter with the following circuit parameters:

The N-channel MOSFET has L =0.5 um, W =2 um, V;=0.7 V, and k’ = 200 uA/VZ.

The P-channel MOSFET has L = 0.5 um, W =5 pm, V, =-0.8 VV, and k’ = 120 pA/V2.

The supply voltage is Vpp = 2.5 V.

a)
b)

c)

d)

f)

Find the values of Vg, and Voy for this inverter.

Find the value of Vo when a 1 KQ resistor is connected from the output to Vpp. The input is
at Vpp. What is the total circuit power dissipation?

Find the value of Vo when a 1 KQ resistor is connected from the output to ground. The input
is at 0 V. What is the total circuit power dissipation?

Find the values of V,_and V. Calculate the noise margins.

Find the values of V,_ and V)4 when channel length modulation is not negligible. Assume in
this part that A, = 0.2 V™" and [A,| = 0.15 V™.

A 0.1 pF capacitor is now connected from output to ground.

1. The input switches from 0 to Vpp at t = 0. Find the time instant at which the output
reaches 0.2Vpp.

2. The input switches back to 0 at t = 1 usec. Find the time instant at which the output
reaches 0.8Vpp.
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