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Overview

Overview �� MotivationMotivation

�� ArpadArpad‘‘ss conclusionconclusion to to thethe „„AccuracyAccuracy of IBIS of IBIS modelsmodels withwith reactivereactive

loadsloads““ (IBIS (IBIS SummitSummit Santa Clara 2006)Santa Clara 2006)

�� WhatWhat to do, to do, ifif thethe loadload isis reactivereactive? ? 

�� Transistor Model Transistor Model 

�� IBIS ModelIBIS Model

�� Approach Approach byby superpositionsuperposition of of modelsmodels / WF  / WF  withwith XX--loadsloads

�� Summary                                         Summary                                         
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Requirements from automotive industry

Motivation

�� RequestRequest forfor usingusing IBIS ModelsIBIS Models

�� IEEEIEEE--StandardStandard

�� SI / EMC SI / EMC –– toolstools

�� Automotive Automotive specificspecific environmentenvironment

�� + + lowlow frequenciesfrequencies

�� + moderate + moderate voltagevoltage slopesslopes

�� -- high high voltagevoltage swing and high swing and high currentscurrents

�� -- reactivereactive loadsloads ((coilscoils, , motorsmotors))

�� -- cablecable as as transmissiontransmission lineline

�� Focus on EM Focus on EM radiationradiation and and susceptabilitysusceptability
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IBIS-model vs. HSPICE and Measurement
in the ���� Time domain

Motivation

from Dr.-Ing. U. Neibig – R. Bosch GmbH, @ EMV2006

RLC-Load

IBIS-model

Measurement

transistor based model
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���� Frequency domain

from Dr.-Ing. U. Neibig – R. Bosch GmbH, @ EMV2006

IBIS-model

Measurement

transistor based model

Motivation

RLC-Load
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IBIS Models inadequate for Reactive Loads

Arpad‘s
conclusion

Arpad Muranyi – DesignCon. Santa Clara 2006
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Aproach for Superposition of Reactive WF

Superposition

IBIS_R

R_fixture

IBIS_L

L_fixture

IBIS_C

R_fixture

Mix

VCVS

IBIS_RLC
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WF with X-load vs. Transistor based model

IBIS_L

L=20nH

IBIS_L

L=20nH

IBIS_C

C=30pF

VCVS

with RLC

IBIS_C

C=30pF
transistor based model

R=50 Ohm

L=20nH

C=30pF IBIS_L

R=50Ohm

Superposition
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WF with X-load vs. Transistor based model (zoom)

IBIS_L

L=20nH

IBIS_C

C=30pF

IBIS_L

R=50Ohm

Superposition

VCVS

with RLC

transistor based model

R=50 Ohm

L=20nH

C=30pF
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WF with X-load vs. Transistor based model (zoom)

IBIS_L

L=20nH

IBIS_C

C=30pF

IBIS_L

R=50Ohm

Superposition

VCVS

with RLC

transistor based model

R=50 Ohm

L=20nH

C=30pF



M
a
n
fre

d
 M

a
u
re

r  F
o
lie

 1
1IBIS Summit Meeting Nice 2007 

Overview

Motivation

Arpad’s

conclusion

Superposition

Summary

Summary

Summary

�� ByBy superpositionsuperposition of different of different modelsmodels withwith XX--loadsloads

�� NONO simple, simple, uniqueunique way to way to thethe solutionsolution

�� moremore investigationinvestigation has to has to bebe donedone

�� IF IF thethe IBIS IBIS modelsmodels withwith thethe samesame reactivereactive loadload, as , as thethe applicationapplication

�� �������� fittingfitting resultsresults

butbut

�� notnot practicablepracticable �������� hugehuge # of # of modelsmodels//waveformswaveforms

�� slightlyslightly different different XX--loadload �������� unpredictableunpredictable resultsresults

�� Reactive Loads can be actually described by:Reactive Loads can be actually described by:

�� Transistor Transistor modelsmodels

�� VHDLVHDL--AMS AMS 
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