Homework Assignment 6

(Due Mar. 30" at the beginning of the class)

1. [Wire Resistance and Capacitance, 20 points]

e [Submit] Compute the resistance of the following wire:

0p=20-10"8Q-m

Ogox =2.0-10711 F/m

owidth: 0.14um

0 spacing between the wire and the ground plane: 0.28um
o length: 100pm

o thickness: 0.28um

o spacing between two laterally-adjacent wires: 0.14um

e [Submit] Compute the area capacitance of the above wire:

e [Submit] Compute the lateral capacitance of the above wire.

e [Submit] Compute the fringe capacitance of the above wire.

e [Submit] The above wire is driven by a buffer whose output resistance is 1kQ.
The other end of the wire is connected to a gate whose input capacitance is 5fF.
Compute EImore delay at the load. Cyire = 2 * Careq + 2 * Claterar + 4 * Crringe-
Use the Pl model to model the above wire.
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2. [Coupling, 10 points]
e Inreal designs, a victim net is usually surrounded by multiple aggressors. The
following models a victim net surrounded by two aggressors.
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e To compute AV,, we can use the following model:
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e [Submit] Represent AV, as a function of AV;, AV, Ccq, Cp, and Cy.

3. [Elmore Delay, 10 points]
e We want to compute EImore delay for the following net:

Length: [ (um)
> >

e This net is modeled as follows:
V(t) = Vppru(t)
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e [Submit] Compute Elmore Delay at the load when n goes to infinity. Represent
the delay as a function of Ryy7, C., Ry, and C,,,.



