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Algorithm: Buffer planning based on the BRM

1:  Computethe planning level.

2:  Start the global placer with CapoPlacer down to the planning level.

3:  Generate BRM:

4: Construct congestion map.

5: Perform probabilistic static timing analysis (PSTA)

6 Extract the BRM according to PSTA and congestion of the
design.

7:  Redistribute white spaces in the planning level based on the BRM.

8 Resume CapoPlacer which is modified to manage the white spaces

with respect to the BRM.
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Algorithm: white space redistribution of floorplanned design

Stage 1: set the buffer requirement of each bin in floorplan tree

Add all leavesto LeafList
While (LeafList.size> 1)
For each two child leaves at the planning level
Set sum of their buffer requirements to their parent
Delete child nodes from LeafList
Add the parent to NewL eafList
END
Add items of NewLeafList to LeafList
Erase the NewL eafList
END

Soex~Nourwnk

Stage 2: distribute white spaces by sliding the bin boundaries.

11:  CurrBin =root;

12:  Fordl levels

13: For al binsin current level

Distribute the white spaces of binsin the current level

14 into their child nodes
15: END
16 END
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Circuit #eells #pins
des area 3132 304
Spi 3227 94
tv80 7161 36
systemaes 7959 297
ac97_ctrl 11855 132
pci_bridge 16816 371
dma 19118 950
aes_core 20795 388
dsp 32436

ethernet 46771 213
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Standard buffer insertion flow (SBI) SIRI] ol A B i 9

(BRMBI) PDP CPU

Circuit WSR Delay CPU Delay CPU Reduc time

#buffs (ps) PDP time #buffs (03) PDP time " | Over.

(sec) (sec)

15% 27 1598 23298.84 14 1587 11997.72

des_area 10% 19 1578 16190.28 56 13 1602 11246.04 57.5 1.4% 3%
3% 16 1581 13659.84 26 1600 22464
15% 18 876 8514.72 18 875 8505

spi 10% 18 887 8524.44 60 20 892 9633.6 62 -2.8% 4%
3% 19 887 8998.02 18 890 8650.8
15% 39 2364 49764.8 22 2366 28108

tv80 10% 41 2355 52135.7 153 24 2365 37035.9 157 9.1% 3%
3% 29 2365 37035.9 48 2359 61145.3
15% 10 2203 11896.2 9 2230 10837.8

systemaes 10% 14 2193 16579.08 170 9 2203 10706.58 | 175.1 2.3% 3%
3% 9 2203 10706.58 9 2203 10706.58
15% 11 823 4888.6 7 834 3152.5

ac97_ctrl 10% 6 825 2673 220 9 819 3980 333.2 8.02% | 4.1%
3% 7 FAILED - 4 825 3300
15% 32 4020.5 69474.24 32 4020.5 69474.24

Pci_bridge 10% 34 4020.5 73816.38 370 32 4020 69465.6 387.4 16.8% | 4.7%
3% 40 5150 111240 33 4080 72705.6
15% 133 2667 191543.9 127 2706 185577.4

dma 10% 138 2596 193454 583 99 2712 1449835 | 612.1 13.7% 5%
3% 263 FAILED - 119 2611 167782.8
15% 18 1400 25200 19 1390 26410

aes_core 10% 19 1390 26410 605 22 1340 29480 21.7 35% 5%
3% 31 1404 43524 4 1400 5600
15% 133 52906.5 | 3799744.83 133 52900 3799278

dsp 10% 130 52900 3713580 1105 129 53000 3691980 | 1165.7 | 17.1% | 5.5%
3% 193 56700 5909274 136 54200 3980448
15% 302 67300 10975284 302 67300 10975284

ethernet 10% 318 68000 11676960 1230 308 67800 11276496 | 1300 21.9% | 57%
3% 344 103030 19138852 320 69500 12009600

Average - 80.36 15936 1873774 14.56 68.83 13754.32 | 1558201 | 427.2 | 12.25% | 4.3%
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Congestion control in Congestion control in
Circuit Standard buffer insertion flow rtion flow BRM based buffer ins
Overflow 100 ~ 80 80~0 Overflow 100 ~ 80 80~0
des_area 0.1 99.8 0.1 0 99.2 0.8
systemaes 0 99.88 0.12 0 99.6 0.05
tv80 0 100 0 0 100 0
ac97 _ctrl 0 99.88 0.12 0 99.9 0.1
dma 0.2 96.7 3.1 0 96.2 3.8
aes_core 0 100 0 0 100 0
spi 0 99.8 0.2 0 99.8 0.2
pci_bridge 0.3 99.1 0.6 0.1 99.3 0.6
dsp 0.1 99.6 0.3 0 99.6 0.4
ethernet 0 98.8 1.2 0 98 2

w15 35,5 5185 5 s 3 5essb Sl 8 S5 3l esgama 5 (sl Bl olass ¥ Jsax

_— BRMBI without congestion control

i #butts T 50-60 | 60-70 | 70-80 | 80-90 | 90-100
des_area 26 0 0 0 0 12 14
Spi 18 0 0 16 23 47 94
w80 28 0 0 28 136 | 238 78
Systemaes 9 0 0 0 0 66 27
aco7 crl 2 0 0 0 043 | 213 142
pci_briddge 3 0 37 3 6.9 62 132
dma 119 0 23 57 04 | 155 38
aes core 4 0 032 | 092 | 096 | 075 105
dsp 136 0 114 2 18 38 476
cthernet 320 0 0 109 | 553 81 1728
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_— BRMBI without congestion control
e #oufts 55 50-60 | 60~70 | 70-80 | 80-90 | 90-100
des_area 26 0 0 0 0 13 13
Spi 18 0 0 1.6 33 17 74
tv80 48 0 0 9.9 30.3 37 4.1
systemaes 9 0 0 0 0 8.4 0.6
ac97_ctrl 4 0 0 0 2.62 0.5 0.97
pci_briddge 33 0 37 55 6.9 9.2 9.7
dma 119 34 59.1 33 11.9 9.1 25
aes_core 4 1.58 0.45 0.98 0.04 0 1.02
dsp 136 0 114 24 25.6 43 32
ethernet 320 0 5 15.9 64.3 91.8 143
Percentage

HB0~%ED %E0-%TO

%T0~%80
#B0~%90 500100

Congestion levels
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10| ndependent Feasible Region (IFR)
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12 Floor-Placement

3 Platform-Based design
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%8 Planning Level
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2 Probabilistic Static Timing Analysis (PSTA)
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