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Background and Motivation

» At gigahertz frequencies, long interconnects

Unloaded Line Delay (ps)

exhibit transmission line behavior.

For major signal and P/G lines, the inductance

impedance is comparable to resistive

component.

Due to the inductance, delay increases, over-

shoot occurs, and inductive cross-talk can no

longer be ignored.
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CMOS Technology Generation
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System Flow Chart
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Extracted 3D Geometry with Signal
and Power/Ground Lines

M4

M3

Die Photo of A Test Chip

——

: Ground.Lines _ —_
= Signal Linesz:




Measurement Setup

Network Analyzer
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Measurement and Simulation
Comparison
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Measurement and Simulation
Comparison
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A Measurement @ 10 GHz
c—o Simulation @ 10 GHz

v Measurement @ 1 GHz
a- o Simulation @ 1 GHz
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Analytical Formula

;2/ 6/6

w
! G
L= -2-9 InrOI +%In—i—+%ln%—%+%———————@—qln(a—l)
T Tsig "gnd o n w
rgnd
a: Wy/d

fsig» Fgnd: €quivalent radii of signal and ground lines

Simplified Formulae
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w: width of the signal wire
t: thickness of the signal wire
Inductance units: 10t nH/mm



Formulae and Simulation
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Formula with Substrate Correction
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Wire Inductance with Substrate
Effect
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Summary

* Results show the growing impact of on-chip

inductance.

* Physical modeling includes accurate 3D

geometry.

» Analytical formulae, benchmarked with
simulations, demonstrate accuracy suitable

for design and CAD tools.
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