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1. Introduction1. Introduction
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IBIS works well for LVDS & (P)ECLIBIS works well for LVDS & (P)ECL
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IBIS IBIS vsvs SPICESPICE　　for Inverter for Inverter ((Voltage Waveforms)Voltage Waveforms)

SPICESPICE

IBISIBIS
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IBISvsIBISvs SPICE for Inverter (Current Waveforms)SPICE for Inverter (Current Waveforms)

SPICESPICE

IBISIBIS
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IBIS IBIS vsvs SPICE  for SSO for InverterSPICE  for SSO for Inverter

SPICESPICE

IBISIBIS
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IBIS for Real Complex IC and Power/GroundIBIS for Real Complex IC and Power/Ground

Various clock/higher frequencyVarious clock/higher frequency
& Events& Events

PrePre--DriverDriver

DriverDriver

Internal gateInternal gate
Input gateInput gate
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IBIS IBIS vsvs SPICE SPICE 
for Output of System LSI with 100 Translatorsfor Output of System LSI with 100 Translators

SPICESPICE

IBISIBIS
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TableSPICETableSPICE

IBIS IBIS vsvs SPICE SPICE 
for Output of System LSI for Transmission Linesfor Output of System LSI for Transmission Lines

SPICESPICE

IBISIBIS
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IBIS IBIS vsvs SPICE for SSO for System LSISPICE for SSO for System LSI

SPICESPICE

IBISIBIS



12
©© Copyright. Apsim and NEC 2001. All Rights ReservedCopyright. Apsim and NEC 2001. All Rights Reserved.IBIS SummitIBIS SummitSource : EMC Models for Integrated Circuits by Source : EMC Models for Integrated Circuits by Marot Marot Christian (Christian (SiemensSiemens))



13
©© Copyright. Apsim and NEC 2001. All Rights ReservedCopyright. Apsim and NEC 2001. All Rights Reserved.IBIS SummitIBIS Summit

SSO/EMI needs Internal Currents and Impedance SSO/EMI needs Internal Currents and Impedance 
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2. LSI Power and Ground 2. LSI Power and Ground 
ModelingModeling
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powerpower

InputInput

inputinput

PKGPKG
powerpower

groundground

Conventional ModelConventional Model（（I/OI/O））
CanCan’’t describe internal currentst describe internal currents

OutputOutput

PKGPKG

outputoutput

groundground
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OutputOutput

inputinput
Current SourceCurrent Source

Conventional ModelConventional Model（（Internal Current SourceInternal Current Source））
((CanCan’’t consider loading effect)t consider loading effect)

InputInput

PKGPKGPKGPKG
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Net List + Net List + 
Interconnections Interconnections 

(C/R)(C/R)

Primitive Primitive 
SPICE ModelSPICE Model

MOS ModelMOS Model
ParametersParameters

Extraction of  Clock Net Compressed Extraction of  Clock Net Compressed NetlistNetlist

LSI DatabaseLSI Database

Internal GateInternal Gate I/O Buffer ModelI/O Buffer Model

Conversion to Compressed 
4 transistor Model

IBIS/IMICIBIS/IMIC
ConversionConversion

LSI ModelLSI Model

IBIS EBD/IMIC IBIS EBD/IMIC 
ConversionConversion

IBIS EBD/IMCIBIS EBD/IMC
ConversionConversion

Extraction of  NonExtraction of  Non--Clock Net Compressed Clock Net Compressed NetlistNetlist

Conversion to Compressed 
4 transistor Model

Data Flow in ModelingData Flow in Modeling
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Techniques in Macro ModelingTechniques in Macro Modeling

I/OI/O

ClockClock

NonNon--ClockClock Behaves as Filters/Decoupling CapacitorsBehaves as Filters/Decoupling Capacitors

10% consumes most power (highest Frequency)10% consumes most power (highest Frequency)

IBIS or IMIC for I/O + PackageIBIS or IMIC for I/O + Package

All Primitive Circuits will be decomposed into Two Invertors.All Primitive Circuits will be decomposed into Two Invertors.
Added gate width as large transistors.Added gate width as large transistors.
Net List Description of Internal Gates using EBD.Net List Description of Internal Gates using EBD.
IBIS/EBD or IMIC  (to be used existing tools)IBIS/EBD or IMIC  (to be used existing tools)
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Procedures of Macro ModelingProcedures of Macro Modeling
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NonNon--clockclock

Wide Gate Width + Interconnection CapacitancesWide Gate Width + Interconnection Capacitances
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Net List described in IMIC (Net List described in IMIC (TableSPICETableSPICE))

Wide Gate Width +Wide Gate Width +
Interconnection Interconnection 
CapacitancesCapacitances

TableSPICETableSPICE
SPICE SPICE NetlistNetlist



22
©© Copyright. Apsim and NEC 2001. All Rights ReservedCopyright. Apsim and NEC 2001. All Rights Reserved.IBIS SummitIBIS Summit

NetlistNetlist described in IBIS/EBDdescribed in IBIS/EBD

Wide Gate Width +Wide Gate Width +
Interconnection Interconnection 
CapacitancesCapacitances

IBIS I/OIBIS I/O
IBIS EBDIBIS EBD
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Clock and NonClock and Non--clock Modelclock Model

DynamicDynamic StaticStatic

ClockClock NonNon--clockclock
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Simplest Model in IBIS FormatSimplest Model in IBIS Format

DynamicDynamic StaticStaticClockClock NonNon--clockclock

Cascaded Double IBIS I/OCascaded Double IBIS I/O
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Final Model described in IBIS/EBD or IMICFinal Model described in IBIS/EBD or IMIC

Input+PKGInput+PKG Output+PKGOutput+PKGPrePre--DriverDriver DriverDriver FFFF FFFF
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Total Current Waveforms for 32 bit LSITotal Current Waveforms for 32 bit LSI
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IBIS/EBD, IMIC ModelIBIS/EBD, IMIC Model
500 Tr Model IMIC MOS

Converted IBIS EBD
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3. Accuracy3. Accuracy
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Micro Proving Magnetic Fields Micro Proving Magnetic Fields 
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Comparison Simulation and MeasurementComparison Simulation and Measurement
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500 Transistor IMIC

16 Transistor IMIC

8 Inverter IBIS/EBD

Various Simplified Models Various Simplified Models 

4 Transistor IMIC


