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Computer Architecture and Engineering
Lecture 3

The Design Process

February 10, 2003
John Kubiatowicz (waw. cs berkeley edu/~kubitron)

lecture slides: http:i'www-inst.eecs berkeley edul~cs1352/

[ T

ras] 1 1 L el
Hom ERUCR Gping 3301 vy

Review: recall General C/L Cell Delay Model
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* Combinational Cell (symbol) is fully specified by:
- fumetional (input -» cusputy tshavior
- truth-istis, logio squetion, VHIDL
- loed facior of sach Input
uﬂ:lillgrmﬂmdmm machi Input o esch cutput for sach

- TyulA, o) = Fixed imismal Delay + Load-depandand-delay x foad
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Review: Storage Element’'s Timing Model
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* Satup Tima: Input muat be atable EEFORE trigger clock edge

* Hold Time: Input must REMAIN stabés after trigger clock edge

* Clock-to-@ fime:
+ Duhperd canmot changs Incfardanscucly of the trigger olook adgs
+ imilar to delay In loghs gabes, two componemis:
- Inismal Clopk-io-3
- Losd depandent Clook-in-2

" Typlcal for clasa: 1ne Safup, 0.5ns Hold
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Rewview: Critical Path & Cycle Time
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* Critical path: the slowest path between any two storage
devices
* Cycle time is a function of the critical path

* must be greater than:
Clock-to-& = Longest Path through Combination Loglc + Ssfup
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Rewiew: Tricks to Reduce Cycle Time
* Reduce the number of gate levels
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* Pay attandion fo losding

* Oing gade driving many gatesc o & bad idan

* Bvoid weing 8 cmall gats to drive 8 long wirs
" Ugs muitipls stages io dries largs load
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Review: Karnaugh Map for easier simplification
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Review: DeMorgan's theorem: Push Bubbles and Morph
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Review: Integrated Circuit Costs

Dila cost = ‘Wafer coat
Déas per'Wafar * Dia yield
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Die Cosrt is goes roughly with (die area)’ or (die areal*
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The Design Process

=T De=sigre = To Renrgsenr
Dasign sottelsy yiskic dasorpion/mpreceniaiion of an objsot

— Traciicongl cratiemen dosc not dictinguish betwesn tha
poncapiuaizstion and the arfifscd

— Eaparafion comes about becauce of campiexity
— The concept s oaphursd n ons or momn rspressrdtion languages
— Thic prosace 13 declgn

Dasign Baphes Wih Rapuiramants
— FurzHiomal Capabiitias: whet Hwill do
— Parformanos Characiariciios: 3pesd, Powesr, Ama, Coel, .. .

Design Process (cont.)

Di=ige Finishes AS Assambly !-
-~ Decign undarsiood In terms of

oomponemc and how thay heve @[

bsan accambind |!|LIJ| IHI!'IIII |w_,|-|
— Tiop Dowm oecoampositions of

commpis functiont [Dehaviore)

Imda mares primitive funotions m

— botlomeup composifon of primithes
bullding Glooks Into mom comples 8 ceEsembllie G

Design is 3 “crestve process,” not 2 simple method
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Intsrmmediate Epecification
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Intermediabe Epscification of mplermantadion
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Oaslan Imvokves educsiad guesses s wertioation
— @ikvan the goals, how chould $hece ba pricrtized?
— Gikan altermatiie declign placac, which chould be calsoisd?

— Gloan decign cpece of componenis & accemblias, whioh pard will yleid
the beci coluiion 7

Feasible {pood) chalcas ve. Optimal chalces
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