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Abstract:

layer assignment algorithm increase and becomes an important limiting factor of efficient routing algorithm. Besides, in the

As the scale of integrated circuits grows, the number of nets greatly increases, which makes the runtime of

manufacture, vias always take high cost. Accordingly, this paper presents two strategies to reduce runtime and the number
of vias: (1) an efficient region-division based parallel strategy, which realizes load balancing of parallel routing to improve
the efficiency of routing algorithm; (2) an equivalent routing solution aware via optimization strategy, which determines the
priority of each net in using routing resource to reduce the number of vias of layer assignment. Furthermore, combining the
above two strategies, this paper proposes a via-aware parallel layer assignment algorithm for very large scale integration
(VLSI) physical design. The experimental results show that the proposed algorithm is able to optimize the number of vias

significantly and reduce runtime simultaneously.
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benchmark VLA_runtime SUP
VR PVR
superblue2 46.407 17.438 2.66
superblue3 24.558 11.913 2.06
superblue6 22.903 11.770 1.95
superblue7 30.187 11.690 2.58
superblue9 16.459 8.159 2.02
superbluell 25.200 9.544 2.64
superbluel2 26.055 11.109 2.35
superblue 14 14.041 7.130 1.97
superbluel6 16.737 9.407 1.78
superbluel9 9.226 4.513 2.04
average 2.20

®3 ETHENELBRNESEMRETEEZSETREISH
HATHEERESITR B

benehmark NVLA_runtime SUp
VR PVR

superblue2 240.144 100.979 2.38
superblue3 167.022 86.836 1.92
superblue6 137.432 67.692 2.03
superblue? 177.883 74.700 2.38
superblue9 96.693 46.674 2.07
superbluel 103.781 43.040 241
superbluel2 164.388 78.414 2.10
superbluel4 85.886 40.345 2.13
superbluel6 108.72 70.933 1.53
superbluel9 44.396 23.626 1.88

average 2.08

24BN T 45 B AE 8 FLORS Hk o B AG FH ERT n E
L . SR 3 T DX K] 43 B4 94 SR s 18 a0 FLRE H o B
R4 BILBEHBSTEESETRERSWHTEENETH

(457 S 0 L iR 3] T 2.47. AEAS B Bt T A LT B R
22 (I 91 R4 SRS AT S L ) iR,

5 IR T AR SCRE NS 25 ) BEAT A1 2 (49 FH A
LY . B30 58 1A 01 9 A1 2 T AR B9 1 24 ke be ik
BT 216, A%E RAFRRBRARIESCR . LA, ASSCHT R
BT S AR FE O T SCHR 10 1R B IR AT 3
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benchmark total_runtime SUP
VR | cEk[10] | PVR | 3cik(10] | PVR
superblue2 | 353.588 | 161.582 | 142.910 2.19 2.47
superblue3 231.095 126.879 115.175 1.82 2.01
superblue6 198.074 | 110.927 95.315 1.79 2.08
superblue7 | 256.230 | 104.435 | 103.381 2.45 2.48
superblue9 140.096 85.728 66.058 1.63 2.12
superbluell | 166.766 55.983 65.799 2.98 2.54
superbluel2 | 231.254 | 107.340 | 106.830 2.15 2.16
superbluel4 | 122.945 | 119.577 57.458 1.03 2.14
superbluel6 | 153.032 81.969 93.208 1.87 1.64
superbluel9 67.347 34.430 34.227 1.96 1.97
average 1.99 2.16

4.2 ETEHMERML T RBMAEFLA K
ARIERIE

Shy 56 UF 35 T4 I SR A 26 SR BN I LA A R
s 8 A S5 K AU Y AR S AR ) 3 LA £ SR s A
FTE B (R 8 o8 VR) 5 3k 11] . Scik[12]
oORT AR R e B R HE AT R L, gk 6 o
via_count & 7% J2 73 it 5 vk BTl P f38 FL &, DDRMY
A DLAN 3 551k B S [+ £ 2 2% it FLA AL 14 2 2%
Jic 8409 . ratio & m 8 FLECRE L AL B 4 b . 5 DDR 1
DLA FE5%F Eb 38 LB P Pt & ot o Bk 3 T
15.98% H112.76% , It HAF Bir A i v fe v LAk e
Ay H3A 3] 20.00% F116.06% , S ARAR 43 5113k 5] 12.36%

&% bt F6 ETHNERMLEFRBMMBILMAMN RIEIIE

benchmark VRO_runtime SUp benchmark via_count ratio
VR PVR DDR™M | DLAM VR DDR'M | DLA?
superblue2 67.037 24.493 2.74 superblue2 | 7129655 | 6794969 | 5703736 | 20.00% | 16.06%
superblue3 39.515 16.427 2.41 superblue3 | 6382992 | 6094468 | 5276904 | 17.33% | 13.41%
superblue6 37.739 15.853 2.38 superblue6 | 6202333 | 5993170 | 5316640 | 14.28% | 11.29%
superblue? 48.160 16.991 2.83 superblue7 | 9335272 | 9008199 | 7785024 | 16.61% | 13.58%
superblue9 26.944 11.225 2.40 superblue9 | 5120143 | 4928392 | 4248455 | 17.02% | 13.80%
superbluell 37.795 13.195 2.86 superbluell | 5592279 | 5463358 | 4692009 | 16.10% | 14.12%
superblue12 40.811 17.307 2.36 superblue12 | 8500960 | 8180039 | 7321668 | 13.87% | 10.49%
superbluel4 23.018 9.983 2.31 superbluel4 | 4038943 | 3917782 | 3539881 | 12.36% | 9.65%
superblue16 27.575 12.868 2.14 superblue16 | 4122687 | 3899307 | 3371064 | 18.23% | 13.55%
superblue19 13.725 6.088 2.25 superblue19 | 3038941 | 2960095 | 2614623 | 13.96% | 11.67%
average 2.47 average 15.98% | 12.76%
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via_count ratio
benchmark - , i
DDR"" | DLA™' | PVR | DDR™ | DLA"?
superblue2 | 7129655 | 6794969 | 5885709 | 17.45% | 13.38%
superblue3 | 6382992 | 6094468 | 5494079 | 13.93% | 9.85%
superblue6 | 6202333 | 5993170 | 5532920 | 10.79% | 7.68%
superblue7 | 9335272 | 9008199 | 7884639 | 15.54% | 12.47%
superblue9 | 5120143 | 4928392 | 4268805 | 16.63% | 13.38%
superbluell | 5592279 | 5463358 | 4909798 | 12.20% | 10.13%
superbluel2 | 8500960 | 8180039 | 7807668 | 8.16% | 4.55%
superbluel4 | 4038943 | 3917782 | 3688443 | 8.68% | 5.85%
superbluel6 | 4122687 | 3899307 | 4105378 | 0.42% | -5.28%
superblue19 | 3038941 | 2960095 | 2668770 | 12.18% | 9.84%
average 11.60% | 8.19%
5 45iE
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