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D esign C onvergence

| High Levd Convergence Flow

— ldentify key m erics tha define duooess

— Start des gn with a budget s for ucess m erics

— Iteraivd y refinem ent, and y3 Sto m easure m exics

— Find des gn point that m ests pea fication on dl m exics
| Obwvious merics area, frequency, power, ec

— Eag ly quantifiadl e, can be derived from produd targets
| Not obvious corredness reusshi lity, ec

— D epends on m aket, use m odd, price, ec
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N eed for M erics

| M erics aean enadl er of conver gence

G engraion of good m erics does not
necessx 1y lead to conver gencel

Key isud ng m erics to expl ore cont our. of
0| ution ace

Gooddarting point he ps alot!
O acad ond badkt radd ng necessx ...
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Exam ple: uP desi gn flow

Higoricad uP M etics

— Area, tim ng, pow &, tim ng, nol &

Exam ple flow around above m erics

— Chip planni ng/integration with tim ng, nol & and pow e
and ya s

— Initidly based on etim aes and budget s firm sup over S
tim eas des gn gahers daal. ’\

— M akeincement al advancss on dl fronts
3 m ultaneoud y, oacas ond drive to push laggi ng

m erics
— A duoed ul st of merics indicat e des gn com pletion.
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G eneric Convergence Profile

Front End Dedgn

Reduced conver gence tim edue to m nim ddata
A!_L\ Convergmogjimeincreesm due to m oe des gn data
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R&ng tim edue to reduced <ol ution gpace

Convergence tim eina eases D esgn Conver ges
gue to trand tiorlphaee

Reducad conver gence tim edue
to reduced <ol ution gace
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Exam ple: Tim ng Profile
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W hatare relevant m etics?

| M ehodol ogy ahrd m erics shoul d reval ve around
aitical path shedul eitem s

| Exam ple m oroprocessor  des gn m ehodol ogy
— M og aurrent uP m ehodol ogies are RTL driven
— Cirauit & Layout im plem entation isdriven by logi ¢ entry.
— Thisasumes that af tical pathisaeat ion and val idation

of afundional desa ption of the podud ...

| Onemud pay ca eful thought to determ 'nethe
st of merics <=4
— W png st of merics will hinder conver gence
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W henM etics m sl ead

| Anay3 sengi nes needed to predid, track
m &Xics
— Sim pifyi ng assum ptions used by engi nes

‘},gg@ — Asum ptions m aybe invd id due to proces
~ dedgn, or produd changes

| Conseguencss
— Leads to unpredi dabl e benavi or of des gn
— Causss ded gn osa llation ind ead of conver gence
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Convergence using m erics

| ldentify merics that didae aitica pah

| Perform up-front and y3 s to def ine beunds
on aiticad m erics tha m ud be m anta ned

| Gradud |y add fund iond ity to des gn
— Sudch tha man m erics are not inva i1dated
— Adhieve d our e on other m erics

| Sted daki n m erics from
upd ream /dow nd ream to conver ge
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Exam ple: Path based desl gn
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Key enabl ers of conver gence

C om m urntat 1on Abdrad 1on

Effiaent daa Exploration with
da Ing an ong dataled datais
tool s and peopl e ood ly; use abd rad

Flow re.eng| neer ed daa& esimaors

around tool- codkpi t Refine goecs and
detal conaur rently

Shot er iteat ions Fiequent iteat 10ns
fewer peopl e higher conf idence
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W oking with abst ract data

Ealy Abdrads Refined Abdrads

f% e @b

M ked- M ode Convergence w Late Change

» 9.
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C om m urgat ion

Tiad tional

Shaed databaxe & daamodd -f ag tool com m uncation

haem ent al ded gn & and ys stools-f ag reppone to dhanges
Effident team drud ure -f ag resol ution of conf lias

C odkpi t-oriented m ehodol ogy -concur rent optim zation of m ukiple m erics
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Key Trends

| Abdradion diffiaul t, com plicated m exrics
Degp - moon efeds
na eas ngly com plex m ir o-arani tedt ures
H arder to determ ne agood darting poi nt
| Com m uniat ion getting poor e
— Larger team 9285 geogr gphi ca separ alion
— Attrition over life of projet
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Solution i1deas

| Examine categorize m efics
— Fird order merics el iatly tracked (area, tim ing,
pow er, e

— Seoond order merics im piatly traded by aauming
word cae vd ues while m eaauring fird order merics

| Confirmfird, second order merics a projed dart:
— Thishas im picaions on desd gn tool s
— Canbe mtigated by amat m ehodol ogy

| EDAaditedureto and yz2 m erics dependena es
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Exam ple of m eric com plexity

| Seoond order m erics are becom ing fird order
— Exan ple W od cae power uppl y droop

| Newssoond order m erics are gopear Ing

— Asum ption of interconned em ronm ent during dhar ad erization
— Lodd ity effed sdue to proces variaions

| Interaction between fird order m exrics

— Tiad tional ly, decoupl ed teat mentof fid oder mer cs
— Noi adys stiming and y3 sinteradtion
— Boolean equi vd ency. affedt ed by tem pord effed s
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E D ASoftware Architect ure

M ehadol ogy | Ealy DaaM oddsdrive
ment |Timig| Andl. | And. | vait. | veir. fIEEEES | Needfor paragtics
edim aon and globd
Spedfics route cgpabi lities
R i
1 fi leadi ng to integrated
Tools & tim ng and noi = flow s
systems Ciraurt Anadyd stodls
for handl ing non- dé&tic
topol ogi es
BD Dand g tizaion
R cpabi lities needed ‘for
data model and APT determ ning fund iondl ity
and gener &ing m odds

Integration of Logi c
Vaificaion, Form d
Veificaion ad
Sim ultion cgpabi lities in
future to address dynam ic
effedsin perform ance
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Sum m ay

Usmeéer cs to drive des gn conver gence
|dent iIfy appiopi  ate m erics a dart

Engure assum ptions do not com prom ise
the goodness of m erics

D efine agood darting poi nt: budget s
Refine m exics through life of proed

— M ore iteraions typi ca |y lead to better
0| ution

—Use abd radions to pead conver gence
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