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EE141-Fall 2012
Digital Integrated 
Circuits

Lecture 14
Wires
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Announcements

Homework #6 due this Thurs.
 Homework #7 out this Thurs.

Project #1 out Oct. 18th

 Find a partner
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Wires
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The Wire

PhysicalSchematic
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Wire Models
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Impact of Interconnect Parasitics

 Interconnect and its parasitics can affect all of 
the metrics we care about
 Cost, reliability, performance, power consumption

 Parasitics associated with interconnect:
 Capacitance

 Resistance

 Inductance
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INTERCONNECT
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Capacitance: The Parallel Plate Model
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Permittivity
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Fringing Capacitance
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Fringing versus Parallel Plate

(from [Bakoglu89])
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Interwire Capacitance

fringing parallel
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Coupling Capacitance and Delay
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Coupling Capacitance and Delay
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Coupling Capacitance and Delay
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Impact of Interwire Capacitance

(from [Bakoglu89])
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Wiring Capacitances (0.25 m CMOS)
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Wiring Capacitances
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INTERCONNECT
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Wire Resistance 
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Dealing with Resistance 
 Better materials:  More layers:
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Example Numbers
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Interconnect
Modeling
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The Distributed RC-line
Driver Receiverdx

r dx

c dx

r dx

c dx

• Analysis method:
• Break the wire up into segments of length dx
• Each segment has resistance (r dx) and   
capacitance (c dx)
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The Distributed RC-line
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Wire Model

Model the wire with N equal-length segments:

For large values of N:
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RC-Models
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Wire Delay Example
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Next Lecture

SRAM Circuit Design


