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Global Placement with Deep Learning-Enabled Explicit Routability Optimization

Background & Motivation

4 Previous works proposed probabilistic estimator or

a real global router to evaluate routability.

4 With deep learning, the routability prediction can be

fast and accurate.

4 Most studies on routability prediction stop to in-
tegrate the models to the SOTA global placer for

routability optimization.

Methodologies

4 Estimate routability performance with deep learning

model.

4 Add the result of a routability estimator into the ob-

jective function as a penalty.

4 Get gradient w.r.t. locations with backward propa-

gation to explicitly optimize routability.
4 Objective Function:
DO We(x,¥) + AD(X,¥) + nL(x,¥).
e€E
4 Gradient to optimize cell locations:

> VaWe(x,5) + AVD(x,¥) + nVAL(x, Y),
eckE

>V Wex,¥) + AV,D(x,¥) + 1V, L(X, V).
e€E
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Backward Propagation

Gradient w.r.t. locations
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Results
4+ Apply NRMS(left) and SSIM(right) to evaluate the

deep learning model’s perfor[nance.
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4 H/V-CR: Horizontal and Vertical Congestion Rate;

WL : routed WireLength by global router (e+06 um);
RT : RunTime.

DREAMPIace Ours.

Banchmark HCR V:CR WL RT(s) |HCR VCR WL

0143 0129 123 10868 0.153 0.126 123 4407
0015 0021 205 128340020 0028 191 4451
0005 0010 171 118290004 0010 171 4599
0106 0.063 0.45 76560101 0061 045 43.66
0664 0006 044 76360665 0006 044 4805
0248 0016 1.08 7317|0191 0015 097 4278
0177 0026 121 7942|0142 0047 112 46581
matrix_mult_1 |0165 0340 219 1369|0168 0334 219 529
matrix_mult_2 0253 0238 228 1369|0251 0242 228 5225
matrix_mult_a |0145 0113 545 1530|0020 0024 349 47.91
matrix_mult_b |0044 0025 451 1491|0020 0028 347 505
matrix_mult, 487 1438|0029 0016 3.42 48.41
052 7330076 0036 043 4464
pei_bridge32_b | 0001 0005 0.83 808 |0.002 0.008 065 43.72
superbluel2 |0125 0374 381 96.18[0.131 0379 3646 547.8
superblueld | 0041 0051 261 54.26|0.055 0.081 2528 168.35
superbluel6_a 0090 0013 282 54.92|0.164 0.028 28.70
superbluel9 | 0033 0093 17.0 42.23|0.039 0.091 1670 97.84

Average 0141 0091 768 22280124 0087 727 91.13

4+ Weget 9.05% and 5.3% reduction on total conges-

tion rate and routed wirelength respectively com-
pared with the placer without congestion penalty.



