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Interconnect-Centric Design Flow

m At UCLA, we are working on an interconnect-centric
design flow, which includes:
—
- Interconnect Synthesis
» Interconnect |

nterconnec renitecture riannin

B Pre-design planning (within the fabrication
technology)

B Problem in this talk: optimal wire width
planning for each metal layer, with

periormance-area optiniuzation
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Overall Approach (Cont’d)
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I Parameters based on NTRS’97
and Strawman [Otten&Bravton

DAC’98]
B Assume uniform weight function
and the max length in Tierl is
0,000x feature size, and in top
ntermediate tier’s lenoth

follows a geometric sequence
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metal layer (10x; 40x, 100x, and

and spacing algorithm (usin
many widths) [Cong+, 1 D’97]




B Case study of 0.10um using upper metal pair
-wi esign superior than 1-wi esign

area saving up to 48% !
B 2-width design comparable to many-width design

Avg. delay less than 5% and Max. delay less than 7%
»Area difference less than4.7%

Max-error Theorem

max

B Max-error of any |ﬂi is less than 7% in our EXp =>

| weig unction ), the max-error or weignte

- integral (our objective function) is less than 7% !




~— Recommendation for Future Tech.
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B Wiring hierarchy for both performance and density !

Technology (um) 0.25 0.18 IR} 0.10 0.07

-~ Conclusion

® Interconnect architecture planning
In-depth study of optimal wire-width planning

An analytical formulation considering both delay

-~ and area optimization
\ .. It showine that 2-width olanni

achieves near-optimal solution
m Closed-form interconnect area estimation

model for optimal wire sizing optimization
m Application:




