JAIST Repository

https://dspace.jaist.ac.jp/

iUy UUg o

Title gooooooogo

Author(s) oo, 00

Citation dodooouoooooooo: 1-4
Issue Date 2010-02-12

Type Research Paper

Text version

publ i sher

URL http://hdl . handle.net/ 101119/ 8845
Rights
oobooooooooboo, Obboooboz2o0o0702pos,
_ 0000019560340, 0O00OO0OOO0018p935, OO0
Description

gooo, goboogoboobooobboooobood
ooooooooo

AIST

JAPAN
ADVANCED INSTITUTE OF
. SCIENCE AND TECHNOLOGY

Japan Advanced Institute of Science and Technology



Bz C-19

HEMREHBEHRRRBEE

HRiER  EBRE (C)
wZLEAR : 2007~2008
FREES 1 19560340

P2 242 1 2 ABUE

MERER (FIX) BEEXEHMEZETISERT 2/ REABOERERBESRICET S

wHE

R EERES (FEX) Theory and Optimization of Reliable Datapath Circuits having
Robustness against Delay Variation

MERARE
&F UELE (KANEKO MINEO)

JEpE ST FRMRERRE - FHREFHARE - B

HREES - 00185935

WIERROME « L S T ORERHIX LS, EIEREIRZEI O T T, MAERIZIE L < BifE Lk
F2EH LT —Z RAER G E LT, (DERD LV AZ~OFY TR E DGR EIEL
B, (2RI EE O i/ N AEA IE & B AE A BM M 2/ A B W 722 L, )L P 2 Z il
WEA I TNEFIZ L > TEES A I 7 2l DR 7 v o 2 7 E2RRT 5 LIS,

TID Ok FHEIC O W CEHEEIME, BAROER EZH LML TS,
AR
(BHEHAL - 1)
[EREF SN Rt B & it
2007 4 1, 500, 000 450, 000 1, 950, 000
2008 4 1, 900, 000 570, 000 2,470, 000
R
R
R
ot 3, 400, 000 1, 020, 000 4, 420, 000

AT N I
Bt 0458 - fE

1. WFZEBRAEYS WD 5

FEFEE] B 1 P b A & S ©
ZOEREHEHHTHY, MAHPCHOHLEME
RBRANRIETOHER AT 2T HE X
0, HERIEH - (ERERS, B - 2R > M
7 CEFREEK S AT ADIEHA DRI Y D
T, BWEHE - RELBERE ), IKIHEE T,
A B 2 2 TR FE R K~ D B T Ak &
BmE-oTWD., —FHFREEOIE, M
T« SR b Ot A mOERIC L D — g o
WAL & IR ORIz XL, £
AT MIT4—F VT I kR
HAHWNTF ) - TurvAERICL A AT

BAET LY BET A A - B

F—U— RN EFEER, CAD, BIEESOE, @iLak, 7—F /7 A, LURZEY

LAy e FyTORREDNZTND.

ZH LT, g SN ERBRKED L
DX, FT7 2 URZCEMROT - BHIL,
IREEBEMEL, UNEREE S ER, —Ik
B 1 RREE - BEt g 1) 1Ioxh LTk
FoA (FEFET) PR EL 20, Bk
WG 2D BHEREL oTWD. FFET
RT A —=H OBRUERHE D > & SCEERED(E
FIREEF BRI KRE <2, 2k
LEFEEEN G RERMEE 2> TE TV 5.
—, EHEFEEORFHIBWTIE, R
DJRFE (L35 AT BEE] BRI & 55 AT RE RS
BOX v v 7HER) OfEIT S & L0, ik



MIEEREIRI RS 3R> LR OREE S, PERE LA
b OBMEAL & RREE SHERORE 2 1 2
5.

2. WHEOHD

RIS FE [ B 23 FE o (1) S REIE S o &
2k BAEERIEIES X CEEROE B
EEENZ X D MRS FEEMEET, KO
(2) B FHRFDOMER ﬁ&%@mﬁﬁm&T%%
SPERITPE O BREHRFIC I 1T D PERELREIE D Al
XA WRL, B GRERM) 0I5 X L
FHeFE S DT T, KEREAIICIE L < BE LkeiT
LHEEET — 2N ARK TR AEERT L L
iz, 20T —H RAFEFIEOMSL, IEH
Bl S ROREEZ B ETH.

3. WHFED ik

MZeo BHERICH T -7 e —F & L
T3ODOHFEMENREZ HNLD. —DiF/ T A
— HE B O ERZF NI K DL E A ]
WL CEMIZARBDL 2MNICESEZ Y THHF
I8, 213N T A= H X0 ERE L E) &
Az LTI D NMTEBR T 58198, £ LT
FIMNRT A= [EHoE, BNEERIOEFEAE
ZHHEE LT, ZOHRTHMIZLTIELLH)
VE$ DAl 2R3 5 2R LI-AF%E T
HDH., ZZTIEINLDOYBLOEIDOT I u
—FE LD,

— HRABBENF A I THIZIE L L
EET 52 &, flx DEEICHOWTOE v
N7 o Pl R — N REMERIET 5 2

W7 S, By b7y FEMTEICHE
%®%kﬁﬁ%m%%b,$~wF%#ﬁ%
W H EEAEOR/DEBIEREICEFR L TER
FNRED. B, XA 7 O
FIXIJJF IEIERPXIH‘ [//])7'7 I\ﬂXE+%—f'ﬁjX:wCﬂ%i
DT LTI DN, HEAT Y 2 — LB E
DU TV TmBMEX A 2 v 7 REREA
DIRBILENE DB TIRED Z b,
T TOFRGF EOHMHEZ A 2 > THIRGFEIC
LU CIHFICREREELrHE25H. ZOZ L
Mo, IBIEAEN A B E LTSI A R DL )
SHMICT T —F4 5.
WD AH — k@i T2ETO TV H ) [E
X, EOoLHI>RRXT7 2= F52% (N
(K DIRIE T 5 D &) AR IE DB LB A3 A
CCh, w7 vy 7 B HEE~X (8
W AE T T, ELEfET S22 &
DFEFI G TH 5. Fﬁﬁ%ﬁﬁ% DI
ZMN No THAZ ENGMBN, 29 Lz
MR IEE B Z25m L C, AAFZEICTHLY R
% TSR A B ] OFBIZE > TV
5.

4. WrERLE
[ B8 AN I &2 A 2 > I TE L < BT
BEODOEMEE LTy N7 v &L R

— )V REHERH Y, JiEHME T DR KRIHEE
FELZ, HBAEITEWILE L5 5 O/ IMERERIE
2, TNEEES FIF SN D, AL I
7,

1) EEOBIEIE S >x2x L THIKMNIE
LLEVMET D7 vy 7 BIEENERET DD
& (&SRR IE A BhESRV) ) 72 DA S 2
ATHZ Licky, BIEAEh % EBE L7 —
H R AEFEIZRT LT, BARRBIE IR D > X &
X BAREENEE B B LB LD BN b 7e
WEE L S VTR R A AT REIC T D A &
EOT-. FI-ZDOSRVE, BIELH)ICAL
REZBEN2WZ AT 1, 15 —& 2k
HLUAZNOF FBOMEIEEEILX S S
ENEEZOR/NELEL Y H/hI W E DR
EEBANLIZXATI, A7 TEAL
REWZIZ, SEZG T T L YA X B OHIHE
mvﬁ%% EHECTCEDLEMELHAA
I 2 L7z, RV,
Q)SRV&47I&47HL&4fHI%
NZCE LT, ZoEmMEERoNcE
NEFEBLT DRI ERIEEZRE L. EFIC
BLRIRNZ &1, [R—DEE A ¥ 2 — iz
RLT, VIVRKELIZLDEHRBOL VA
HEFIZL->TZH LEEENREDLZ L
DAL E TR, KB EROT — X R AF
FHREZ LA Z BRI E ST, S
RVZAT 1, 47 11 IZBELTIX, A7
Va—NVIlE-oTEELEELDTA 7 H
A LDEREMNRDOL DKL TEIET S
Zlizky, [EREIZIEFEORIRNTE
ZLEEHLMMCLE. Zhicky, v—T
EERERVHET LI ZAEEITT D
— X SAREED BRI OWTIE, Mo L
TR LB A T AR R R X T
TRTFTDZ N yHol=. —J, SRVZAT
IIT ([Z2W T, k& IxR A>T, %o
LR ZENY L LY 2 F ORI ENE BB
IEFr % [RBRFICHET DRIE E 72 0, Z Ok
ax A ED NP WD 7 7 212 @3 5 F 2
MM LTz BT, BEREHENIC L D ifEE
HELT-.
HLWHEAETHALSRVIZESLSU Eo
IEEAE R ORFHIHEE, SRV EZDOMOTF
BEEDHMERICL DT —F XA EIEERKIC
DNWTHIRE, EEXITol. ZOERAE
U TD25THD.

(3) BIEEE~DORETFIEE L TRIZ

IV REMORFEIC iSRV@ﬁﬁ;,@“W
B/ DB (R GBI Z K& T5 2 &7
<, B/NBIERE 2 RELT2)83H 5. L
L Z O/ MREIEMERAAOmEH CTlE, 7—%
RAPOSEDOERE 2 A FDORKE W
NEIERERICE X B DMERH D, KE
IRaR SRMEL D, F T OR/NELE
WEIZSRVODOE 2 e, Bilk/NE
HEAR 1B 2 0B & 3 2 i R A B A KR L D Pk



THZ LI L TWD.

2B, ZOR/NEIEMEL SRV EDMA
WO, R/ MBEAERMNERR S LR
e ORI ML — A7 FETD. T2b
B, FNEIEMERE A 2 2 HEE AT UL
SR V(LT RAZH AT EEMED V) 256
AE3c, BELEEE R85 2 &N T
X, WLV AX EZEEATIEETOH
A IV TRFHFAESRVICTHZTZ &N T
=, R/NBIEMEESLELE LRV, 22T
ZCIE, HTALYREZED EIREED,
Sz 7 3 ST A 4B R 1 R g B A B /M 2 B
{LRIEZE 2, Z ORIER—IZIEN P K
R TABTAZEEH LML, £
—75, WERESREREER LT HHEITONT,
Z O LRI T D ZEARER T v I
VX L#wFFEL, AR RIVZEH R
NI S 2ol 2 RO b D 2 & &
BT L.

(4) SRVEZAF I TIX, #A I 78/

ELTOR—N REMERIET DD
U A B W O HIENE 520 75 NE - BIR % > 7=
Ll Z 9 LENEFEFRIEICEY BT >
FEMENS R XTI L RoTL
9B bDH. FIT, By NT v TS
EAR—IV REHDORFITE > TEICHLE
LY R X OFIEE BEIEIERFOBE & L
TR B ENY % A R A AL 3 A RX RE R E & g
L, ZOMEEIRE L.

AiFZeEEL, ZHETEREOBSND
DHIELNTE LT AXERYEN, BT
EEA~OMMEICLRELS LD L2
T LTz, ZhiE, T—Z S ADO@EAA RIS
T DEZTERANSELEST LD TH
5.

5. ERFEERCE
(BFFEfFE . e K ONEEEAF TR 12
X TFHR)

(MERERR L) (R 8 14)

@O Keisuke Inoue, Mineo Kaneko, Tsuyoshi
Iwagaki, Optimal Register Assignment with
Minimum—Path Delay Compensation for
Variation—Aware Datapaths, IEICE
Transactions on Fundamentals, Vol.E92-A,
No. 4, pp.1096-1105, 2009, AFcA

@ Keisuke Inoue, Mineo Kaneko, Tsuyoshi
Iwagaki, Safe Clocking for the Setup and
Hold Timing Constraints in Datapath
Synthesis, Proceedings of ACM Great Lakes
Symposium on VLSI, pp.27-32, 2009, #&¢
H

® Takayuki Obata, Mineo Kaneko,
Solvability of Simultaneous Control Step
and Timing Skew Assignments in High Level
Synthesis, Proceedings of IEEE
International Symposium on Circuits and
Systems, pp.1521-1524, 2009, #&Fc

@ Keisuke Inoue, Mineo Kaneko, Tsuyoshi
Iwagaki, A Conjecture on the Number of
Extra Registers in Safe Clocking—Based
Register Assignment, The 15th Workshop on
Synthesis And System Integration of Mixed
Information technology, pp. 131-136, 2009,
BHH

® Keisuke Inoue, Mineo Kaneko, Tsuyoshi

Iwagaki, Safe Clocking Register
Assignment in Datapath Synthesis,
Proceedings of IEEE International

Conference on Computer Design, pp. 120-127
2008, AEHH

® Keisuke Inoue, Mineo Kaneko, Tsuyoshi
Iwagaki, Minimizing Minimum  Delay
Compensations for Timing Variation—Aware
Datapath Synthesis, Proceedings of IEEE
Midwest Symposium on Circuits and Systems,
pp. 97-100, 2008, A FHiA

@ Takayuki Obata, Mineo Kaneko

Concurrent Skew and Control  Step
Assignments in RT-Level Datapath
Synthesis, Proceedings of IEEE

International Symposium on Circuits and
Systems, pp.2018-2021, 2008, #AFHiAH

Keisuke Inoue, Mineo Kaneko, Tsuyoshi

Iwagaki, Novel Register Sharing in
Datapath  for  Structural Robustness
against Delay Variation, IEICE

Transactions on Fundamentals, Vol. E91-A,
No. 4, pp.1044-1053, 2008, &t h

(e Gt 14 1F)

(DKeisuke Inoue, Mineo Kaneko, Tsuyoshi
Twagaki, “Safe Clocking Based Datapath
Synthesis for the Setup and Hold Timing
Constraints” , IEICE Circuits and Systems
KARUIZAWA Workshop, pp. 432-437, 2009. 4. 20,
EEFHIR (2009423 7 31 H I iR CIHERIRE)

@Keisuke Inoue, Mineo Kaneko, Tsuyoshi

Twagaki, “Adjustable Safe Clocking and

Relevant Register Assignment in Datapath
Synthesis” , IEICE Technical Report,



VLD2008-130 pp. 23-28, 2009. 3. 11, i

@LFNS, &1l “HiHoy 1 I7
AF 2 =B LA b= /MZESSLST Fa—
=77, EAHREEFRVLST et Bl
JE42, VLD-2008-106, CPSY2008-68,

RECONF2008-70 pp. 87-92, 2009. 1.29, Mt

@Keisuke Inoue, Mineo Kaneko, Tsuyoshi
Twagaki, “A Note on the Number of Extra
Registers in Safe Clocking—Based Register
Assignment” , IEICE Technical Report,
CAS—2008-90, NLP2008-120 pp. 147-152,
2009. 1. 22, ‘BT

(®Keisuke Inoue, Mineo Kaneko, Tsuyoshi
Twagaki, “Delay Variability—Aware
Datapath Synthesis Based on Safe Clocking
for Setup and Hold Timing Constraints”
IEICE Technical Report, VLD2008-85,
DC2008-53, pp. 151-156, 2008.11.17, & i

©/MiE s, SR, Ao —EaEb s
R L TAHTF—Z 2GSRI BITHAY V2
—/)VRIBEfEZER] DI R, EHEREETES
F 4, VLD2008-86, DC2008-54,

pp. 157-162, 2008.11.17, #&[f

(MTakayuki Obata, Mineo Kaneko, “AZF =
— b Z it & L2 EITRIRE R B IRE D Y
TR OVEFENEF" , IEICE Technical Report
VLD2008-50, pp. 19-24, 2008.9.29, 4R

(®Keisuke Inoue, Mineo Kaneko, Tsuyoshi
Twagaki, “Delay Variation—Aware Datapath
Synthesis Based on Register Clustering” ,
IEICE Technical Report, VLD2008-51,

pp. 25-30, 2008.9.29, 4R

OH LS, &R AER, T —Z R
AERRICE T DNARFHIFIfT Lo R 2810 24T
RIREDMEIE” , DA BRI A, pp. 115-120
2008. 8. 26, HlH

O LRI, P, aER, @A
(BT DIRFEHIRI L2 280 T,
FAFBOEBEFRVLST GBI RS,
CAS2008-20, VLD2008-33, SIP2008-54

pp. 7-12, 2008.6.26, L%

OH EESY, &rWERE, SER, T —2
AB RS I D e/ INERIEA IE T R a5 D e/
{EFE , ETEREBEEFRIEEE AT A
IR —27 29 v 7 pp. 623-628,
2008. 4. 21, AR

@ LS, &R AER, T —2 R
AB RN I D e/ INERIEAR IE T R a5 D e/
LTI, EHIERBEEFSHEIHREVLST 5%
FHERFZE4, VLD2007-140, ICD2007-163
pp. 19-24, 2008.3.5, i

3Takayuki Obata, Mineo Kaneko, “A
Schedule Improvement with Skew Control in
Datapath Synthesis” , EFHHWIBIEFEEH
TS VLST SRFHHAfFgES, VLD2007-94,
DC2007-49 pp. 31-36, 2007. 11.20, #&H

(@Keisuke Inoue, Mineo Kaneko, Tsuyoshi
Twagaki, “Complexities and Algorithms of
Minimum—Delay Compensation Problems in
Datapath Synthesis” , EFHHWIBIEFEEH
TS VLST SFHEfFgEs, VLD2007-93
DC2007-48 pp. 25-30, 2007. 11.20, #&

6. HFIERHRK

(1) WFzefks
&7 I&HE (KANEKO MINEO)
kSR S H I R PR RS - B
MR - Bz
WFeE %2 - 00185935

(2) WFFE55 14
L

(3) HAEHFFERE
L



