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Abstract We propose a synthesis method of asynchronous control circuits based on cell controllers. After the
high-level synthesis of a datapath circuit with design constraints and a resource library, the control circuit is syn-
thesized by mapping a cell controller for each data operation in the datapath circuit. Because of the nature of
mapping, the area and the synthesis time of the control circuit are proportional with respect to the number of data
operations in the datapath circuit. In addition, to reduce the area of the control circuit, we present an optimization
method by using datapath delay information derived from the high-level synthesis. By combining both methods,
we can synthesize control circuits efficiently which control a large number of data operations.
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vj O start & slstart DFEENICH D LWH 2L THD, 2FE
DEMIE, vi DT vj D end & sl_end DEBHRIZH S
EWVHZEThHD, BREDOERMIL. vi D exec 35 vj D exec &
DRENENWSI ZETHD, bl vi PULOFEHERITR
b, vitdvj BRETAZEMNTED, SbRTHE vj DR
Afrbhizw,

Bl L. E8(b) »SDFG T, HEAvlitv2 #RATES
DERFALD, BA vl & v2 TR CRARHZ LS, vl ORT
FFRIL v2 D end & slend DR (9 < 10 < 16) KH YV, v1 D
exec IT v2 D exec KD KEWV (9 < 10) &WH ZLedb2rD
L7edoT, W8(c) DEIIZ, vl v2 2RATHZ LTS
B, ZORKER. BAEVKMET oLy br—FI3EHE ol
L o2 DRELEHET D LITR D,

4.2.2 7TAFY XA

X 9 {%. concurrent vertex substitution 7 /& =Y Z"A%ié
T, TAIY XLOEELUTORY THD, ETHE I, E
SEORMAEITIIEBRR KD A7, HAES V(V X SDFG
EDTEE® 5 5, start, end BEERERVWEELSESETHD) %
TVTAHANRA L HIEEOES C L% D TRWEE NC
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Table 1 Area of benchmark circuits

name DP without sharing with sharing

+ | *{R|M| total | ver. | cell | glue | delay | timing | total | ver. | cell | glue | delay | timing | total
FIR3 [ 1]|2]3| 3 |10064 | 5 384 | 36 | 816 8 1244 | 3 | 240 | 16 516 16 792
IIR2 | 22143 |11194| 8 608 | 68 | 1236 16 1928 1 5 | 384 28 738 16 1166
FIR5 [1}2]4]| 6 |11796| 9 720 | 90 | 1470 32 2312 | 5 |400| 50 | 636 32 1118
LMS4 |2 |26 7 |14390 | 17 | 1360 | 150 | 2742 48 4300 | 9 | 720 | 100 | 1470 32 2322
AR 22|98 (17782 | 28 | 2240 | 324 | 4608 120 | 7292 | 10 | 800 | 154 | 1824 64 2842

WChiTd, C & NC OEREFRICH LT, start D/NEWEIZ
HEOHEGEX21TS, £0%. C & NCOIET, ERAES
V 2EHT 3, RiT, VRERZRDIET, VOEENLESA Y
FBR/EIBRL, UTOEEEZBIR2Y, 7, UTD 2250
SEEHLITHAOCES VC 28T,

o VCIEENAEA veix, v LIBFRFHTF STz
(ve & v ORITEN SR B RRBHFE LY

o VOCWREENDEA velfzWL T, v RRAEEET
=
b LEHES VO BEET SR, BERoIZE-2TVC 0%
TES ve #f8A L, SDFG LOBTHAIC R L CHsA/ /T R,
slack # B#tE T 5,

#: K 8(b) » SDFG Zxf L T. concurrent vertex sub-
stitution 7/ ) X AEZEAT D, BERER V X,
V={v1,v2,v3,v45} TH D, £7. V & C={vl,u3w5} &
NC={v2,v4} K0T BH, C & NC DFENEFRIA LT, start
O/PSVERLEAORVEXE1Todb &, C & NC DIET
V #E#HT 5 (V={vl,v3,v5,v2,u4}), WIZ, V BREITR2D %
TEAORAE2RL 2., ETHHIC, ERvl PBREND
(V={v3,v5,02,v4})s V1 IZXTEHERESR VC X VC={v2}
ThHdH, LEER-T, vl idv2 2RATD, FRIZ, v3 B8R
EnkrE, vaBRAZhZ, HRLLT, B8() TS
7= SDFG % 6h 3,

X 8(b) ® SDFG {3 L T concurrent vertex substitution
TATY XAREA LR, K10 DX 2EBRERE XL
N5, ZIZTiE. 350k hu—F T CHER S HE
BEhd, #RLLT, 7AI) XLAOBEAH (K 5(c)) &k
X AT RE=F 2O0S0OEEPHBENTZ LIS,

5. XBRHER

BRENEARFES 5 >0 Fv— 2 @B (FIRS, [IR2,
FIR5, LMS4, and AR) iCEMA L, W= X M2 FMm L=,

ERIZEE ST, T—FR2AERICEKITSY Y —X% Syn-
opsis #£® Design Compiler [10] & NEC #t® CB-C10 74 7
FYQ #AVTERLE, £, ZhAHDY Y —REFA L.
F— 2 RAEMBEEER LIz, 1O DP” KBTI 3F0ES
i, T2 RRAREBZE YL TOHNREY Y RO (“+" - I
BE, 4V - REB R - VIRE M - wAF T LY
L EHE (“total” - 7Y v FE) 2RT.

BREINEERFEC L TALAERBREOERLR 1
@ “without sharing” {2%&¥, ZIZ T, | “ver.” iZ. SDFG X
BUFAEHEOEEERL, §l “cell”, “glue’. “delay”. “timing”
HEhTherarbo—7 Ir—mPy s BERF ¥
A IV RABTHEASNCBER FER TR > HEEY
7Yy RETELELDTH D, F “total” 12, HIEEIHKeK
DEHERT, HEH,ID., HHEROTET SDFG [CRIT 518
ROBIZHHIT 2 LBbh D,

Concurrent vertex substitution 7V =Y X A% EH L&

R#%K 1 ® “with sharing” IZ& 7, &FliX. “without sharing”
ERLE Y iIT, HIHEBOSMICHNHIERE . FIHERLSE
W2 EEER LTV, Concurrent vertex substitution
IZ&o T, < EAD SDFG LOTHARHIBRE I (B “ver.”
*BM), FRELT, HPEROEHED RIBICHREhAZ &
Bbhnd,

6. £ & ®

AR T, Bray b r—FESWZEREREHEREOE
RFEFRELL, BREINEFEFAVDIZILICLLT, &
K SADEREEETT 57— ¥ R AL HET 5 HEERZ.
PRI ARTHI LHAEL RS,

ERFECMATC, HEEEOERY BT 2 FHELER
Lk, F— &R AEROEFFEICIHDFTREEZFATIZ
tiLEoT, vy EhdErarybu—F0EEMIDT L
BTERE, BRL LT, MERBE2EOERbZIE L HIBT
I TER,

SHOBEE LT, BRINEFEEY - METLITETDH
B, £, DL —T L Vo HEE S LARICRH LTS,
HEIHHABEEERTED L OIRBFELLRTEITET
H %,
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