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Delay matching

 Balance the delay of time-critical
signals
* Serpentine delay lines
* Speed-up effect
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Crosstalk noise — Serpentine delay line
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Crosstalk noise — Serpentine delay line

Time diagram Receiving waveform
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Crosstalk noise — Spiral delay line
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Crosstalk noise — Spiral delay line

Time diagram Receiving waveform
arrival time of adjacent crosstalk == voltage threshold
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Our method
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Our method — The along-the-edge routing

* Starting from the edge
* maximally reserving the center

* Mixed-integer linear programming

(MILP)

* Determine wire’s main path
* alongside the free space boundary

* Minimally acceptable unit length &
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Our method — Spiral pattern synthesis

* Compensate for the required wire
length
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Our method — Spiral pattern synthesis
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Experimental results — Routing area reduction

case n,! Lot time3(s) | a,*(%) R,%(%)
1 12 448 5 71.82 14.99 66.86
2 16 2856 8 43.52 17.10 31.88
3 16 3046 10 42.20 14.12 32.92
4 16 5332 32 36.57 12.90 27.17
5 20 3802 26 32.50 16.77 18.91
6 36 19393 950 22.83 13.30 10.99

1.the number of wires, 2. the total required wire length, 3. the runtime, 4. and 5. the free space ratio of
the original and minimized routing area, respectively, 6. the percentage routing area reduction
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Experimental results — case 6
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Experimental results — Crosstalk reduction

* k4: the coupling coefficient for the near- Viax | Vavg
end crosstalk induced within two parallel n 28,00 | 36.94
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