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Abstract

We addressthe problem of automaticanalysisof geo-
metrically proximatenetsin VLSI layout by presentinga
framevork (namedFASCL)which supportgpairwiseanaly-
sis of netsbasedon a geometrickernel. The exactform of
the analysisfunction can be specifiedto the kernel, which
assumes couplingfunctionbasedon pairwiseinteraction
betweengeometricallyproximatenets. The user can also
attach thesefunctionsto conditionsand FASCLwill auto-
matically apply the functionto all pairs of netswhich sat-
isfy a condition. Our methodruns with sub-quadatic time
compleity, O(N**X), whete N is the numberof netsand
we haveprovedthat k < 1. We havesuccessfullysedthe
program to analyzecircuits for bridging faults, coupling
capacitanceextraction, crosstalkanalysis,signal integrity
analysisanddelayfault testing

1 Introduction

With therapidincreasen designcompleity andthe si-
multaneoudecreasén featuresize, interconnectanalysis
hasbecomeanimportanttaskin computemidedverification
of VLSI circuits. All reportedformulationsfor intercon-
nectanalysisusesomecouplinganalysifunctionon netsto
form a crosstalkrisk graph[4] or statethe needfor analyz-
ing neighbouringpairsof netswith detailedtechniqueg1].
Sincenot all pairsof netsneedto be analyzedto the same
level of accuray and becausehe parameterdor analysis
of netschangeconstantly a fastand configurablegeomet-
ric kernelneedsto be developedwhich canapply specific
analysistechniguedo a setof netswhich arecloseto each
other We referto sucha pair asgeometricallyproximate.

2 FASCL: The Proposed Approach

FASCL is anacrorym for FASt calculationof Coupling
functionsin VLSI Layout. FASCL usesa scan-linebased
algorithmandhasbeenmplementedn CommonLisp. Pre-
vious scan-linebasedextractiontechniqueshave beendis-
cussedin [2]. The input to FASCL is a CadenceDEF
file, which containanformationaboutroutinggeometryfor

eachnet. A default rule setbasedon couplinglengthand
substratecapacitancéasbeenbuilt. Sincethe programit-
selfis writtenin Lisp, it is very easyto addnew rulesbased
on APIs provided by the program.The APIs supportquery
informationon parametertik e metaltracknumber orthog-
onaldistance couplinglength,absolutdengthof intercon-
nectandnumberof vias.

3 Experimental Results

FASCL wasusedto selectvely analyzea subsef nets
for bridgefaults[3], with the conditionthatall pairsof seg-
mentswhich arecoupledfor morethan50 units (asreadin
from the DEFfile) andareon the samemetallayer, should
beanalyzedseeTablel for computatiortime). Thecondi-
tion settingfor themode*BRIDGEFAULT* was:

COUPLEN=set _condi ti on(* BRI DGEFAULT*)
begin

((layer_diff
end

= 0) and (coup_len > 50))

Table 1. Computation Time for FASCL

Design| # Segments| Time (min) | Memory (MB)
D1 78681 0:04 20
D2 58769 0:14 20
D3 99217 0:30 53
D4 300486 0:46 118

Future work will concentrateon providing supportfor
orthogonaktoupling,non-ManhattaigeometrieandaGUI.
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