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Exponential Growth of Chip Capacity

m MooresLaw

¢ Min. transistor feature size decreases by 0.7X every threeyears
¢ Truefor at least 30 years! (first published in April 1965)

m 1997 National Technology Roadmap for Semiconductors

#transstors
On-Chip Clock (MH2)
Area (mm?)
Wiring Levels

B Enables system-on-a-chip integration
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Productivity Gap

- Where Moore Law May Break
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Chip Capacity and Designer Productivity
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Approachesto Increase Design
Productivity

m Raiselevel of design abstraction
m Use hierarchical design

Both reguire synthesis and layout timing closure
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L evelsof Abstraction in VL SI Design

Behavior-level Synthesis

4

Logic-level Synthesis

Physical-level Design
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Difficultiesin Maintaining High-L evel
Abstraction & Hierarchical Design

B | nterconnect delay far dominates device delay
¢+ Can nolonger design in behavior /functional domain

Intrinsic gate delay (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 (ns) 2.65 | 262 | 3.73 | 4.67
0.895 | 0.793 | 0.77

* Best-opt uses simultaneous buffer insertion, driver/buffer sizing, and wiresizing

* Reverse scaling of higher metal layers were not considered
* Source: [Cong97] SRC Working Papers http://www.src.org/research/frontier.dgw
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Difficultiesin Maintaining High-L evel
Abstraction & Hierarchical Design

m Current design hierarchy is based on
functionality

Inter connect delay
crosstalk

P/G bounce due to ssimultaneous switching, etc ...

=> do not fit naturally into function hierarchy
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Coupling Noise Problem

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

one aggressor

Coupling noise from two adjacent aggressorsto the middle victim wire (1 mm)
with 2x min. spacing. Risetimeis10% of projected clock period.

« Coupling noise depends strongly on both spatial and tempor al relations!
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