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Technology TSMC 0.18um 1P6M CMOS
Tapeout CIC T18-95C
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Core Size

2.47 x 2.47 mm>

Logic Gate Count

302,785 gate

On Chip SRAM 9.5KB
Max Clock Rate 60 MHz
Power Consumption ~ 180.3 mW

8.7 mW for QCIF, 2 ref @
6.25MHz, 1.3V

2.8-4.3 mW for QCIF, 1 ref @
3.125MHz, 1.3V
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Pad/Core Voltage 3.3V (Core)/ 1.8V (1/0)
Core Area 3.47 x 3.70 mm>
Logic Gates 452.8 K (2-input NAND gate)
SRAM 16.95 KBytes
Search Range H[-32,+31] VI[-16,+15]

Power Consumption

(Measured Results)

33.5-67.2 mW for SDTV, 1 ref
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Process Technology TSMC 0.18 m CMOS 1P6M

Chip Size 2.7mm x 3.3 mm
Supply Voltage 1.8v
Clock Frequency 50MHz

Graphics: 12.5Mvertices/s
Performance Video: CIF 30fps SR{H[-24,24) V[-16,16)} with
FS algorithm and PDE

Power Consumption 8.6 mw
CMA: 4KB
On-chip Memory IM: 768B

TMPREG : 0.5KB

OpenGL ES 2.0 Support
Features Shader Model 3.0
Video encoding IME capability

(*)ShaderProgram: SpecularLightwith 20 instructions

Power Mvertice/s
(mw) mw
A A
53%  71%  86%
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e X4.62 145
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= o
VLW VLW VLW vow ISSCCO4 ISSCCO5 ISSCC06  This
SIMD  SIMD SIMD  SIMD [9] [5] [15] Work

CMA CMA CMA
AMT AMT
ERAT

(*)ShaderProgram: SpecularLightwith 20 instructions
(*)Total early reject case will performtransformationonly
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NMAP vs. BMAP
Application Traffic HW Cost
Ratio Ratio

VOPD 98% 51%
MPEG-4 B0% 8%
Average 80% 68%
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NTUplace3 + MP-tree

NTUplace3 4 Packing Trees

LEF/DEF In Circuit HPWL (e7) | CPU (min] | HPWL (xe7) | CPU (min)
adaptech 3048 76 3317 B
newbluel 6.38 22 6.55 21
newblue2 19.20 35 NR 27
Global wirelength optimization | newblue3 29.64 98 31.52 103
Placement newblued 22 68 77 23.14 66
newblues 47.97 315 61.13 200
| - newblue6 47.60 144 48.05 156
= macro leglization newblue? 120,15 720 134.06 1107
Macro '. (displacement minimizatComparison 1.00 100 1.08 1.00
Placement |_] oriantation optimization,
I ] congestion optimization, etc.) )
Capo 10.2 mPLE&
Standard Cell l wirelength optimization, | Circuit \EP:vL “REZ’] w‘_..-‘i” “R::)i :P:M | {r;:?l} wU;U (%li—
Placement congestign optimiza[ign adaptech 38.20 3352 432 537 NR 28.72 NR 138
newbluel 9.56 671 | 155 | 100 | 645 | 618 | 47 | 47
newblue2 | 2500 | 2205 | 287 | 234 | NR | 1818 | NR | o4
newblued | 3327 | 3400 | 263 | 432 | NR | 3111 | NR | 116
DEF Out newblued | 26.93 | 2400 | 311 | 451 | NR | 21.04 | NR | 93
newblues | 47.07 | 4206 | 775 | 894 | NR | 30.04 | NR | 239
newblue6 | 5522 | 4023 | 705 | B82 | NR | 4533 | NR | 206
newblue? | 119.48 | 107.09 | 1795 | 2752 | NR | 9476 | NR | sa88
Bl -+ 7 : Our mixed-size placement flow. Comparison | 1.00 088 | 100 | 1.21 | 1.00 | 0.96 | 1.00 | 0.09
3 2L = ? B L % s -
+33 by B SR
B R L T
TL-packing | TR-packing a1
\ 6.1 3+ %4 &
AI L EEFL EORR
§ :ml 15 RTL® 3% 4 2
¥ jzp“géj_g PREEAFYT AR RN aIf P
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BL-packing BR-packing _, , » , _
5 ];3' K“Iﬁ; ]l_,{ /ﬁ i}i 4 E}g oz (_ )
oy B fprb2p 2L N = A RS 5 2
{by) [(r—® BIFRF N p B PFE 2R F R

oy

-x

Bl -+ = : A packing tree with its four types of

packing.
I LEF/DEF in simulated
annealing loop

‘ Cluster macros ‘
1
Create a
multi-packing tree (MPT)
'

Perturb
I
Pack

Optimize using
simulated annealing

‘ Decluster macros ‘
i

[ Adjust macro spacing ‘

( DEF out )

]g]_.l_:

‘ Evaluate the placement ‘

Acoept / Reject

“Good enough”

Our MP-tree macro placement flow.

4 7 The resulting HPWL’s and CPU times for
(“w/0”) and with

90%). NR:

different placers without
MP-trees (“MPT”) (utilization rate =

No legal results can be obtained.
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% =t . Equivalence checking (EC)
experiments
without circuit info with circuit info

Time: | OuteSAT | zChaff | miniSat | QuteSAT | NIMO | NIMO
sees (1] (2] - -u
C2670| 0.16 0.24 | 0.19 0.04 0.02 0.01
C3540| 8.36 7.20 | 6.49 0.38 0.58 0.01
C5315| 2.39 2.62 | 2.48 0.27 0.61 0.02
C7552| 3.71 7.55 | 225 0.39 1.38 0.05
S13207| 131 | 1.67 | 1.04 | 1.01 0.28 | 0.06
$35932| 254 |29.24| 21.5 | 0.67 66.8 | 0.16
S38417| 36.2 |8559| 309 | 3.14 8.62 | 0.45
S38584| 29.8 | 48.46 | 33.9 20.8 67.9 0.78
B12 0.69 1.43 | 0.69 0.2 0.24 0.03
B14 2529 |>3600| 793.4 16.7 3380 0.48
B15 116 168.8 | 83.0 15.9 158.5 | 237
B17 737 |>3600| 665.5 54.4 | >3600 | 144
B20 >3600 |>3600| 3185 76.6 | >3600 | 2.17
arank | 1.69 | 2.69 | 139 | N/R N/R | NR
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%+ : Summary of result

ex-FSM [imp-FSM| counter
AC97 0 0 9
USB[7] 6 0 16
AES 1 0 1
Router 1 0 1
OCRS 2 0 3
RCRS 3 0 4
Contest 2 2 0
PicoJava] 3 18 1
7.58.%
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