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Fig. 1 A high-level synthesis example targeting HDR-mcd. (a)
HDR-mcd configuration. (b) DFG.
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Fig. 2 Proposed high-level synthesis algorithm targeting HDR~

mcd.
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Fig. 3 Huddle size constraint change. (a) Huddle size con-
straint of h, become more permissive. (b) Huddle size

constraint of h, become more strict. (c) hq is divided.
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Tckz’ar']“s”’_*lam”s \ \ 1: for £ TDO/N KV h; do
NI k} /\FIbha AN LD 2:if hy BNFAYA XHIFKIEEZ D then
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.Uns — 2.0ng
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3

4

5: N v hvacant %FH;JEI"

6: for £ CD/~ KV hy do

7 if hy NZED/N KL then

8 hvacant < hi, A7 w7 11 ~.
9

: end if
10: end for
11: Fi % hoacant ~BB).
12: Avirtual (hvacant) — Areal (hvacant)~
13: else
14: Avi'r‘tual(hj) <~ Areal (h])
15: end if
16: end for
17: end if
18: end for

x 1 HAERONE®.

Table 1 Component Information.

Area | Delay | Dynamic | Leak
[pm?] [ns] energy power

[£J] (W]

I 386 1.22 64.0 3.20

R 2161 | 2.70 788 16.5
LURH 330 0.47 188 1.47
~NVF 7 LT (1bit) 36 0.21 6.26 0.558

4.5 {REEEFE
PARRERIIZ HDR[2) SR U7 AT Y X AEETT 5.
AR AT T 0@ Y ET4 5.

(1) 7~ KV hy OEFFE Avear(hy) EBARERE Apirtuar(hj)
D7, Adif(hy) = Avirtual(Rj) — Arear(hj) KD 5.

(2) Avirtwar(hy) = Aveat(hj) + ¢ - Agise(hy) & ABARTEDRE %
HHT 5.

GITFHE R T A =2 ThD. EIDE T T ¢ OfEEHIKT
L8, FEE BT o=1-0.05 & LTERLZ.

5. FIEMBEERER

RETELY CHEEE AW CH A FizFE L. 5
PR SEBRERER X, CPU 2% AMD Quad-Core Opteron 2360
SE 25GHz x 2, A EVAHF®EN16GB ThDH. #HERT 7
Jr— a2 b LTDCT (/) — R4 48), EWF3 (/— K
$102), TIKFIR 7 A A5 () — RET5) 2=, EBR
THWERLEREZ R LIRS, AHEELIT 16bit 8 &
WEL, /hray 7EM% 25ns &35, a2 hr—7F
DAL Synopsys £ Design Compiler {2 & U SEERIZF
AR L TRD 2. ECROBIEIZERE O 2 F-IZHpI5 2 &
BEL, 250pum 720 1ns &$5([1]. /7mry 7Y U—0
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Table 2 Experimental results.

App. FUs Architecture Steps | Rectungular | Dynamic | Leak Wire | Clock Tree All CPU
(Smax) and algorithm area [um?] [pJ] [pJ] [pJ] [pJ] [pJ] time [ns]
DCT +4 SR 13 60270 64.17 14.66 47.19 57.63 183.64 25.86
(12) x4 RDR 12 129600 98.43 19.43 34.68 149.34 301.96 198.48

HDR 12 59527 98.26 16.75 26.41 108.26 249.68 879.12
HDR-mcd 12 86241 76.34 16.79 31.91 76.82 201.85 668.44
EWF3 +4 SR 80 69402 223.68 104.07 | 114.78 272.23 714.77 28.48
(54) x4 RDR 59 176400 280.60 102.17 78.56 600.64 1061.97 206.96
HDR 53 53985 260.73 67.25 59.31 364.58 751.87 746.38
HDR-mcd 54 52716 233.71 73.66 54.83 293.39 655.59 615.43
FIR +4 SR 31 58206 106.03 47.49 61.76 98.99 314.28 26.61
(31) x4 RDR 29 86400 128.63 28.30 29.84 203.42 390.18 125.55
HDR 31 31395 118.01 25.72 19.15 135.97 298.85 566.95
HDR-mcd 30 33990 75.91 28.46 34.74 62.67 201.78 517.02
M= RN F =220 TE [10) OXE V. && 30k
BRI 2 B 2 W L O A X L D EALA AL (2 D [1] Abe, S., Yanagisawa, M. and Togawa, N.. Energy-
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