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What is AMI? Why AMI ?

Motivation

QuestionsQuestions fromfrom customercustomer

QuestionsQuestions fromfrom IBIS IBIS useruser

CuriosityCuriosity of BIRD104.1of BIRD104.1

Different Different presentationspresentations in in thethe last 2 last 2 yearsyears
ExamplesExamples of AMI of AMI modelingmodeling

fromfrom CadenceCadence and and SiSoftSiSoft

IBIS AMI Model IBIS AMI Model DevelopersDevelopers Toolbox (H. Toolbox (H. ShahShah /  /  CadenceCadence))
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„Classical“ type of  IBIS model

„Classical“ IBIS

ASCII ASCII filefile in a in a veryvery detaileddetailed specifiedspecified formatformat

Parameter  & Parameter  & TablesTables::
descriptiondescription of of thethe I/OI/O--behaviorbehavior underunder certaincertain loadsloads

IBIS File  IBIS File  -- „„standalonestandalone““

„„readabilityreadability““

usefullusefull informationinformation gainedgained w/o w/o simulatorsimulator

qualityquality of of thethe informationinformation moremore oror lessless evidentlyevidently
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Improvements of  IBIS models

„Classical“ IBIS

Driver Schedule / Submodel / Driver Schedule / Submodel / SeriesSeries MOSFETMOSFET

ExternalExternal ModelModel
VHDL VHDL –– AMSAMS

SPICE SPICE modelmodel

AlgorithmicAlgorithmic ModelingModeling Interface (AMI) Interface (AMI) 

a a newnew qualityquality of of modelmodel
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Distribution  of  the model types

BIRD104.1

Ambrish Varma & Co./ @ DesignCon 2008 / Cadence/IBM/Mathworks



M
anfred M

aurer    Folie 7IBIS Summit Meeting Munich 2008 

Overview

Motivation

“Classical” IBIS

AMI approach

Summary

BIRD104.1

Reason for BIRD104.1 

SERDESSERDES
aboveabove 5 GHz 5 GHz 

difficultdifficult to to simulatesimulate

EqualizationEqualization / / FeedFeed back / CLK back / CLK recoveryrecovery

longlong bitbit streamsstreams ( > 10 ( > 10 millionmillion UI)UI)

EachEach SERDES IP SERDES IP vendorvendor
proprietaryproprietary SW to SW to solvesolve

NO NO interoperabilityinteroperability / / compatibilitycompatibility

Models / EDA Models / EDA toolstools

Different Different vendorsvendors

Solution Solution AMI AMI specifiedspecified in BIRD104.1in BIRD104.1

BIRD104.1
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Mean topics of  BIRD104.1     ( 1 / 2 )

DefinitionsDefinitions
Parameter (IN / OUT / INOUT) Parameter (IN / OUT / INOUT) 

Type (Integer / Float / String / Type (Integer / Float / String / BooleanBoolean / TAP / UI) / TAP / UI) 

Format  ( Format  ( ValueValue / Range/ List / Corner / Inc. / / Range/ List / Corner / Inc. / StepStep / Table)/ Table)

KeywordsKeywords [[AlgorithmicAlgorithmic Model] [End Model] [End AlgorithmicAlgorithmic Model]Model]

Subparameters: Subparameters: ExecutableExecutable

Platform_Compiler_BitPlatform_Compiler_Bit

File_NameFile_Name

Parameter_FileParameter_File

ReservedReserved
Init_Return_ImpulseInit_Return_Impulse / / GetWave_ExistsGetWave_Exists / / Max_Init_AggressorsMax_Init_Aggressors

Model_SpecificModel_Specific (optional) (optional) e.ge.g. . taptap

User User defineddefined parameterparameter

Tx_JitterTx_Jitter / / Tx_DCDTx_DCD ((dutyduty--cyclecycle--distortiondistortion))

Rx_Clock_PDFRx_Clock_PDF ((prob.dens.funcprob.dens.func.) / .) / Rx_Receiver_SensitivityRx_Receiver_Sensitivity

BIRD104.1
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Mean topics of  BIRD104.1      ( 2 / 2 )

FunctionFunction SignaturesSignatures

AMI_INITAMI_INIT InitialisationInitialisation

DeclarationDeclaration

Arguments ( Arguments ( e.ge.g. . impulse_matriximpulse_matrix, , aggressorsaggressors, , parametersparameters etc.)etc.)

AMI_GetWaveAMI_GetWave simulationsimulation convolutionconvolution

DeclarationDeclaration

Arguments (Arguments (e.ge.g. . wavewave, , wave_sizewave_size, , clock_timesclock_times etc.)etc.)

AMI_CloseAMI_Close terminationtermination

DeclarationDeclaration

Return Return valuevalue

Free Free memorymemory spacespace

BIRD104.1
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Algorithmic Modeling

AMI approach

I/O I/O modelmodel ( IBIS / SPICE)( IBIS / SPICE)

packedpacked intointo aa DynamicDynamic LinkedLinked Library (DLL)Library (DLL)

ChannelChannel Information Information 

SourceSource & Sink & Sink circuitscircuits

PreemphasisPreemphasis / / EqualizerEqualizer

ClockClock & Data & Data recoveryrecovery

FeedFeed backback
ControlControl Parameter (Parameter (byby useruser))

Input Input WaveformWaveform formatformat

JitterJitter / / NoiseNoise amountamount

Bitpattern Bitpattern typtyp
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Structure of  a AMI model

AMI approach

CanCan bebe describeddescribed withinwithin thethe IBIS IBIS frameworkframework

TwoTwo partsparts of a AMI of a AMI modelmodel::

electricalelectrical / analog/ analog

TransmitterTransmitter / Receiver/ Receiver

ChannelChannel

characterizedcharacterized byby meansmeans of an of an impulseimpulse responseresponse

consideredconsidered linearlinear + + time invarianttime invariant

algorithmicalgorithmic

EqualizationEqualization

ClockClock & Data & Data recoveryrecovery etc.etc.

connectedconnected byby high high ZoZo to to thethe analog analog partpart

modeledmodeled byby executableexecutable codecode (C++ / (C++ / MatlabMatlab))
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Summary

Summary

Short Short simulationsimulation time / time / millionsmillions of UI of UI 

DisadvantagesDisadvantages

Advantages of Advantages of thethe AMI AMI modelsmodels

NO NO moremore a ASCII a ASCII filefile, , butbut a DLL a DLL 

maximal maximal flexibilityflexibility / / compatibilitycompatibility / / interoperabilityinteroperability forfor SERDESSERDES

protectionprotection of of proprietaryproprietary informationinformation
ContainsContains thethe

-- Tx+RxTx+Rx
-- thethe wholewhole channelchannel
-- simulationsimulation environmentenvironment
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