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-~ Tutorial Schedule

m 09:00am: Introduction (Jason Cong)
~ m 09:10am: Timingclosuretoday (Tony brumm)
-~ = 10:40am Breesk
m 11:00am: Gain-t

u :30pm:Quest of design closure
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Xponential 0 Ip Capacity

H Moore's Law
Min. transistor feature size decreasesby 0.7X every threeyears

Truefor at least 30 yeard! (first published in April 1965)

® 1997 National Technology Roadmap for Semiconductors

Technoloay (um)
Year
# transistors
On-Chip Clock (MH2z)
Area (mm?)
Wiring L evels
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Productivity Gap
- Where Moore Law May Break
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Chip Capacity and Designer Productivity

DAC2000 Tutoria Souree:NIF g 5

m Use hierarchical design

— Bothrequiresynthessand layout timing closure
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Boolean Equations/Networks

Billions of Rectangles

utori ason Con

| J U ES Vie c OE=EEO SVAS
ADSLIFa Oon & HAlera al DeSI(
el CO E Uel o dl 00 dlES (UE e Ue1a
an no longer desig pehavio onal doma

Technology (um) 025 0.18 0.15]0.13 | 0.10 0.07
Intrinsic gatedelay (ns)| 0.071 0.051 0.049 | 0.045 | 0.039 0.022
1mm (ns) 0.059 0.049 0.051 | 0.044 | 0.052 0.042
2cm no-opt (Nns) 2589 248 265 | 262 | 373 4.67
2cm best-opt (ns) 0.895 0.793 0.77 | 0.7 | 0.77 0.672

eSt-0p € aneo 0 € ertio G ero € g, ana € 0
everse scaling of higher metal layers were not considered



Difficultiesin Maintaining Hi
Abstraction & Hierarchical

m Current design hierarchy isbased on

functionality

inter connect delay
» crosstale————————————

P/G bounce due to simultaneous switching, etc ...
=> do not fit naturally into function hierarchy

utori ason

a pair of in-phase aggress .
a pair of skewed

one aggressor

Coupling noise from two adjacent aggr essorsto the middie victimwire (1 mm)
With min. spacing. Ri mei 0% of proiected neriod

Riga 0O 0O e
C D Cl

£)

« Coupling noise depends strongly on both spatial and temporal relations!
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m Part |: Introduction (Jason Cong)
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