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Fixed-Outline Multi-voltage Floorplanning Algorithm

DU Shi-min'? ,XIA Yin-shui’, YANG Run-ping', QIAN Li-bo’
(1. Department of Information Science and Engineering ,Ningbo University , Ningbo , Zhejiang 315212 , China;
2. College of Science & Technology ,Ningbo University ,Ningbo , Zhejiang 315211 , China)

Abstract: Multiple Supply Voltage (MSV) design is an effective ways to deal with SoC power challenge ,but brings
overhead on wirelength area,etc. To reduce wirelength,chip’ s dead space ratio and improve algorithm speed, an improved
fixed outline multi-voltage floorplanning algorithm is proposed. For a given floorplan solution represented by NPE ( Normal-
ized Polish Expression) ,We use the shape curve adding algorithm to calculate its optimal floorplan implementation,and a-
dopt an incremental calculation method in the process of NPE calculation and voltage assignment to reduce runtime. An im-
proved objective function including fixed-outline constraint is proposed, and the IAD ( Insertion After Delete) operator is
used to post-optimize the obtained floorplan of SA. Experimental results show that compared with the existing methods, our
algorithm has advantages on wirelength and dead space ratio, and all circuits achieve extremely low dead space ratio ( <<

1% ) under different aspect ratio and different voltage island number.
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B PR S 5K K A, A B i AR BB R RO K B BRI, BT A T 0300 4y HIAE A =2 Fl A =3 B S
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®3 Sx[3,5]MIBERILE(1=1)

[3] 5] e
wi K| e L | S e | e |
@) | @ |V @) | () |V @) | () |V

1 | 246722 | 38.91 3.83 127045 | 107.00 | 246722 | 38.91 0.06 129189 | 21.80 | 273071 | 32.39 | 0.142 | 110601 | 35.79

2 | 220067 | 45.51 5.10 121637 | 83.00 | 220067 | 45.51 0.10 128463 | 20.80 | 228669 | 43.38 | 0.040 | 115735 | 36.67

1o 3 1207131 | 48.71 1.84 123900 | 102.00 | 207131 | 48.71 0.15 133364 | 19.90 | 219167 | 45.73 | 0.010 | 113936 | 37.15
4 1203397 | 49.64 | 3.45 121116 | 80.00 | 203397 | 49.64 | 0.24 128729 | 20.00 | 214457 | 46.90 | 0.118 | 115965 | 38.09
1 233437 | 40.95 | 4.03 270886 | 872.00 | 233437 | 40.95 | 0.23 | 287205 | 92.40 | 275057 | 30.42 | 0.083 | 241505 | 153.85
2 1219564 | 44.46 | 3.64 | 270856 | 882.00 | 216941 | 45.12 | 0.17 | 287263 | 80.20 | 244862 | 38.06 | 0.032 | 248384 | 164.97
w20 3 1208144 | 47.35 | 4.36 | 272987 | 806.00 | 208144 | 47.35 | 0.33 | 293247 | 86.70 | 241116 | 39.01 | 0.175 | 220360 | 161.08
4 1205861 | 47.92 | 4.64 | 272936 | 694.00 | 205860 | 47.93 | 0.10 | 288518 | 88.20 | 228520 | 42.19 | 0.068 | 240871 | 163.66
1 382534 | 37.76 | 2.87 | 425769 |2440.00| 382534 | 37.76 | 0.25 | 464475 | 174.40 | 477353 | 22.34 | 0.070 | 361133 | 350.24
w0 2 1294120 | 52.15 | 4.06 | 410570 |2327.00| 294120 | 52.15 | 0.33 | 463345 | 179.40 | 431473 | 29.80 | 0.058 | 374754 | 354.38
Sy 242008 | 45.34 | 3.78 241770 | 839.30 | 241835 | 45.40 | 0.20 | 260380 | 78.38 | 283375 | 37.02 | 0.080 | 214324 | 149.59

H—fk 0.854 | 1.225 |47.513 | 1.128 | 5.611 | 0.853 | 1.226 | 2.462 1.215 | 0.524 1 1 1 1 1
R4 TEMEL | THRBERILER
A=1 A=2 A =3
| K| ”gﬁ; fﬁ ak | w | ljgf;; fﬁ ak || JT; jf'ﬁ wp | w
A AT PAS AT PAS AT IE

1 273071 | 32.39 | 0.14 110601 | 35.79 | 253725 | 37.18 | 0.21 116214 | 35.42 | 267101 | 33.87 | 0.055 | 141644 | 35.71

2 228669 | 43.38 | 0.04 115735 | 36.67 | 237924 | 41.09 | 0.16 125758 | 37.13 | 241660 | 40.17 | 0.312 | 125591 | 36.93

3 | 219167 | 45.73 | 0.01 113936 | 37.15 | 228570 | 43.57 | 0.11 121149 | 37.13 | 218658 | 45.86 | 0.128 | 133607 | 38.66

N 4 | 214457 | 46.90 | 0.12 115965 | 38.09 | 215389 | 46.67 | 0.21 119468 | 38.52 | 212855 | 47.30 | 0.017 | 123567 | 39.06
5 | 208712 | 48.32 | 0.17 113733 | 38.09 | 208436 | 48.39 | 0.15 127434 | 38.75 | 212673 | 47.34 | 0.137 | 126874 | 39.56

6 | 210984 | 47.76 | 0.12 122049 | 39.69 | 212269 | 47.44 | 0.18 117669 | 40.02 | 210970 | 47.76 | 0.145 | 138350 | 41.01
1 | 275057 | 30.42 | 0.08 241505 | 153.85 | 293074 | 25.86 | 0.15 | 271792 | 152.78 | 280229 | 29.11 | 0.120 | 263925 | 152.04
2 | 244862 | 38.06 | 0.03 | 248384 | 164.97 | 255502 | 35.37 | 0.00 | 244781 | 161.64 | 253426 | 35.89 | 0.105 | 246521 | 158.29
3 | 241116 | 39.01 0.17 220360 | 161.08 | 238621 | 39.64 | 0.06 | 238019 | 163.58 | 238970 | 39.55 | 0.217 | 272593 | 164.79
A 4 1228520 | 42.19 | 0.07 240871 | 163.66 | 236755 | 40.11 0.13 | 240841 | 163.63 | 235080 | 40.53 | 0.142 | 265168 | 166.66
5 | 217479 | 44.99 | 0.01 242220 | 165.60 | 226585 | 42.68 | 0.09 | 245943 | 168.73 | 228744 | 42.14 | 0.095 | 270687 | 168.72
6 | 214674 | 45.70 | 0.11 242309 | 167.02 | 227213 | 42.52 | 0.14 | 236816 | 173.03 | 222291 | 43.77 | 0.160 | 260599 | 170.94
1 | 477353 | 22.34 | 0.07 361133 | 350.24 | 474759 | 22.76 | 0.08 374063 | 348.00 | 469596 | 23.60 | 0.172 | 424909 | 356.32

2 | 431473 | 29.80 | 0.06 | 374754 | 354.38 | 430034 | 30.03 | 0.14 | 416533 | 357.78 | 420978 | 31.51 | 0.061 | 435227 | 363.63
3 1401239 | 34.72 | 0.02 | 395219 | 362.21 | 389754 | 36.59 | 0.26 | 396503 | 370.86 | 347718 | 43.43 | 0.114 | 440205 | 363.72
0 4 1356427 | 42.01 0.07 378634 | 375.04 | 344563 | 43.94 | 0.10 | 423896 | 370.44 | 353951 | 42.41 | 0.285 | 444421 | 380.36
5 314404 | 48.85 | 0.06 | 384810 | 386.66 | 319950 | 47.94 | 0.18 | 387272 | 413.73 | 339072 | 44.83 | 0.034 | 427127 | 385.83
6 | 311286 | 49.35 | 0.05 | 374352 | 385.97 | 319485 | 48.02 | 0.10 | 386614 | 373.96 | 320958 | 47.78 | 0.055 | 417210 | 381.39

JsR S5 281608 | 40.66 | 0.08 | 244254 | 189.79 | 284034 | 39.99 | 0.14 | 255043 | 191.40 | 281940 | 40.38 | 0.13 | 275457 | 191.31
I9—4k 1 1 1 1 1 1.009 | 0.983 | 1.768 1.044 1.008 | 1.001 | 0.993 | 1.687 1.128 1.008
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AHEH | &K ZEMR | &K AHEH | &K . 25 R
B | ke | Bamke | gake || K (HPWL)
(%) | (HPWL) #(%) | (HPWL) (%) | (HPWL) (%)
N100 254968 1.11 146461 | 226052 0.17 121282 | 254968 0.65 159642 | 227320 0.13 131606
N200 222842 1.35 283289 246292 0.10 246365 224985 1.86 303119 243123 0.14 263249
N300 424046 1.69 462339 379758 0.14 397480 424046 1.24 494703 375379 0.12 431517
Sy 300619 1.38 207363 | 284034 0.14 255043 | 301333 1.25 319155 | 281941 0.13 275457
J9—1k 1.058 9.857 1.166 1 1 1 1.069 9.615 1.159 1 1 1
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