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This research aimed at establishment of a new timing performance prediction method
and its assured incremental (partial improvement) physical design system for next
generation VLSI system. It established two important techniques: one is a proposal of
super—high—speed routing method and its verification for high accuracy timing estimation
in a few seconds , the other is a cross—talk timing—error—free detailed routing method
and its verification.

AR ERA
(AN - 1)
[ERESES [ #2eE 2 & &t

201 0% 1, 400, 000 420, 000 1, 820, 000
201 14 1, 000, 000 300, 000 1, 300, 000
201 24 1, 000, 000 300, 000 1, 300, 000

L

FE
& 3, 400, 000 1, 020, 000 4, 420, 000

WFFET B -
FHFE OS5 F - fIE - W - SRS AT Axy U —2
F—U— N WEEGE VISI, A7, JuXb—=7,

TRIBPE DORXGETE TR > TEEZ# VR
Z L e e ) BRSO VERESE 2 T

1. WFZEBRAAE S W D5
WARER Y 27 2 08LE 7 v & AP

Bzt 7 a2 h—7, EERFRRLEN RELRD.
TV RIERNT D XA 2 TIRIEO X
FEWMEE L TH D, 2o OREFRD - 2. WFEDO B

WY RAT LA T U NG EW B G
TIE, RA b= 74— MUGRTEEZR B AWE M -
T 25) 0 DA MERERAE & FTREIC 3 D IRAE
BADOHALN R R THD. ZDHELTH

AWFFEO B, AR VLST & A7 LD
20O LNWZ A T FRIEBLOZED
WRABRIAET DA 7 ) A b EA(—EREk
BRI AT A0 ZHfELT- b



DTHA.

3. MRk

WZeIZR DY 75—~ & LTIT 9.

(a) IASHEE 7 0 M ELRR S HE DR ST
AHFFCE DA T 2 48 e s & 5 % Bl
B ~EB L 7o NERREHEOMN T 5.
() HEEIRBET B4 7 U A B LVEREHE
DS

Bl 7 Lk K OERRE T VARS8 L C,
AT T — kAT HERREORE
CEIRC K VHT A 7 ) AV
REHEEZIRET 5.

() AT ALLS Ii%Ft7 e —I2 L5 Eiisk
W DA BRI FEAT

EREL AT LARFHCBIT Y 7T —~ (a),
(b) DE AT O A NNEZ Fe DD D 72 8 O R
[E} G s a1 2 [ R SR A

4. WK

(a) IASHEE 7 0 M EERR R HE DR ST
2 W% v b OEEECHR TR A B LACRR
R, BORREIRRSFEMECR E ASIC R &
B Uk ICHEE T D Bl e LT

1
Bl
[——!

i e p| = Sk

SR R & SRR O TR L

(32 1) i 1R AR & BB 0 P

Size G0xB0]__MLIERE I (msec) REH,

Soubdh | IEEFE | APRELAR | KPR 1R
30 1.22 16.45 13.48
50 1.68 26.83 15.97
80 2.07 4231 20.44
100 219 51.00 23.29

X 1 ARSI E TR W T IR ME S
B IO 2 TSRO TH S, LV
EENRVREEE O T T L TEBE ORISR
WK D BN TWD = & N TX 5.
1%, BOBVLEREERILLE 28 U, SEAmELHR

(RT3 23 (O EEENEHRH L T D 2
LMD,

ARFEEZ TRy BAEEL, 7ré®
PR HECRE R M L=, S8 F~DYLE
2B\, 3T 7Y AEE AV CEEM
Bk & R 72 Bl A 15 5 L 9 TR LT
W5, F 2 [T ERCRR E & REIELRRTE &
R b 2R3, EHARIK G By h~Aa 3
) 12T, 313 M bR EE L TV D
b, £, HA4ICKFETHELN
7o BOARAE S & RERIBLARAS 2R 3703, FEEl
HRBENELNTWNDZ N5,

(K3) 7V AIEIC K 5 S 1 i R e

(32 2) 21 HE BB R & RO D PLIS

AL EE B(sec) HEE
[E#EH REFE| XBIRFIE R RBE
F AR | 0.00194 0.04635 23 .89
T AR | 0.00259 0.06585 2542
T ARAEIRES | 0.00345 0.0803 2328
E[RE 0.08761 27.446 313.27
S ———
SN |
[

(b) FREFHEBIHRC £ D 8bit ~ A 2 DEFIZIR
(X 4) 8 e B & B HRBCRR O TR L



(b) HEERIEST DA 7 ) A ZLREHED
g

BA IV THEEZRREST D7, BlffHA
DY v A ~—7 ZaEET 5 ERRE A B L
A N—7EBERRECH D Z & KRR L
7o, R2ICHEHIECR ERETIEICL D 7R
=7 E&ERT. RFETIE, FE0 &
TWBZ Enbnd., £z, £3IZI/r A b
— 7 [AEEZ [ T2 BT T L, (a) BofRAkt S
D1, (b) @i AR 7, (o) MiBhkE -, (d)
BOHR AT HERS T DA B &R T

(#3) 7 mA b= RAERO WL

1 Data Spec Exec.timeiesc) | ﬁof Fail | Length of parallel |
[eize net MR, CFMR_[MR CFMR I_R CFMR, _I
100 100 [RE! {I.GB| i &7 z
A 100 452 051 0 [EZ] 3
200 200 a2 458 i 1 140] 3
300 14001 121 057 0 0] 23] 3
500 200 226 133 0 g 4
200 400 44 2B 1 5E) 24 3
50 100 34 T i ol 35| z
2T ] §1 0 | 3]
500 00| 1257 157 0 o) 2k 3
[l 100 £ 48] 617 i 0 554 2
[l w00 1758 1za7 i 0] 5T B
T ] I a | 3]
| eoa]  masd]  doid i 1 [ z
teEth GT 51 .3§| 2.7 12 13 24 ] 15
teEtMPZ Tou 7] 785518 FAET EERE T
u 5|

() Processing of stepd () L ast witing possible area
(X 5) HmsBliR & SEBLRR O TR Higk

ARFIEC X DBELRRER 21X 6 (2R
6 (a) 2SPEROFEAMELAR, (b)) BRRT D7 1
A =7 [FDBRCHRTR T 5. BRI 23 A <
BT HAIVHAE D7 v A h— 27 SBEH3 AR X

NTWBZ ENbhD. K TICEEERZ R
(a) PERDFEMELR  (b) AR

(6) FHMBCHE 7 v R~ — 7 [EEERL#R oD Heik

ST e

(M 7) ABFET

(QVX?ALSIm#7D 2 & B
EFE Y AT Ak 75%77—7@)
(M@&ﬁ®ﬁﬁ@%ﬁﬁwétw@%ﬁm
FIERE R AZ S By b~A 2 L
R 2 M TR IRV R AR LTz,

5. F7p%ERHm S
(WFFEAREE . AT
EE )

UdEssamsc) GH 714

Ot 2%, FEH BiR, Bk B, "Wk
PRI A 72 i T A O S R AL AR A
DOWFZE, " JmHm O F#HE S, Vol.b. No.l,
pp. 1-6, (March, 2013) T FHEiE
OpEFH: BLHR, FHBRIT, FH5E I,
" RE I R L ié&mxk 77
BRIk, 7 AR
FE- v01.2012 No. 5,
B Sep, 2012) &HA
O BoR, I BRI, SFH AR, AT 18
B, Bk B, 7 GPGPU % F 7= KK B D
WH T2 XED—FE, "7 &AOTE R
. Vol.4. No.8, pp.1-9, (March, 2012) %

S

@OF AR, Bk B, 7 LARKE Hv-
A IR 2 ERE, T E A O TE AR, Vol. 4.
No. 6, pp.1-6, (March, 2012) ik

O HEEIT, BEHEIR, SFHEFA, ﬁﬂuﬂﬂ,
ok BEE, ” GPGPU % 7= sk AR 2 D
—FE,7 HROESES DA VAR T T A
2011  F@m X 4 ,  Vol.2011, No.S§,
pp. 147-152, (IZ K., Sep, 2011) 2 F¢

©®©Ful ., Bk BZ. K &, “#hrs
0 A h— 7 fRHTFEO R R & N, &
[E#EL, Vol3. No.5, March 2011) &
it

DIFHALK, HEiE, ﬁﬁiﬁﬁﬂ, Bk BE,”
ERFmMELE TIEIC X D Ny r— VEHRT
EO—FE 7 BFRLFSEES DA VRV Y
2 2010 FHSCHE, Vol. 2010, No. 7, pp. 21-26.
()11, Sep, 2010) 2 HEA

Gy R QSR 24 12

BKEEZ,

— 2K PR
2 DA R T T A 2012
pp. 181-186 (i




(%ER] GH1 o)

O A%, BRHEIR, BKBE, "WHERET
BN AT 7= 2 1 & B O 88w EL AR IR O FR
7 R 24 FFEERBER S PESSHGE
BRE1-5(2012 429 H 29 RH)I) AHilE
@ Syunsuke Nakai, Yoshiya Fujii,Masahiko
Toyonaga, “A  Parallel Divided—Area
Routing Method on GP-GPU, ” The
Shikoku-section Joint Convention of the
Institutes of Electrical and related
Engineers (SJCIEE), 1-18  (Sep.29, 2012,
Kagawa) 70

@t HZe, (i, Bk B, 7 GP-GPU (2
X% SA BiEUCEOW S LOMET, ~ Rk 24
EEBERBER TS WESGTESG KRS 1-19
(201249 H 29 B&E)I) Hae i

@Yoshiya Fujii, Syunsuke Nakai, Michiaki
Muraoka, Masahiko Toyonaga,” A Study of
Crosstalk—-Free Maze—Router,” The Shikoku
-section  Joint Convention of the
Institutes of Electrical and related
Engineers (SJCIEE), 1-21(Sep.29, 2012,
Kagawa) 770

ORI IR, HIER, FEEE, BKE
2, 7 GP-GPU Z F\ 7= 513k BE L AR IS O R
7 Rk 23 AFEEEARBIR e PUESSGHGE
BREHTGHCHE 1-25 (2011 429 A 23 Ak
R A e

OF AR, _EKEE, “EemEERTFED
RS, 7 Rk 23 AREEESR AR TUESSE
A KA SCE 1-28 (201149 A 23 H
BoT e v R AT e

@I e, SFHEALK, ARE, Bk E
E, ” GP-GPU % =X HIHC & F 15D S EAM, 7
Wepk 23 AR EEFEARBIMR S TUESCHNES K
SRR SCEE 1-29 (20114E9 H 23 F /e i 81
A i i

Shota Terada, Michiaki Muraoka,
Masahiko Toyonaga, ”~ A Study on the
Effectiveness of Crosstalk—Avoiding, ” the
Shikoku— section Joint Convention of the
Institutes of Electrical and related
Engineers. 1-31 (Sep. 2011, Anan—CT.)#&&t
Fiiin

OHF R, SFHAK, =i 1K BXkEZ
"rwa A N— 7 BEEED 7 v A h— 7 HEE
EORGE, ” PRk 22 FEESER TS UE
TEHA RS 1-11 (2010 4F 9 H 25 A 345 KR)
A i

Haruka Miyagi, Michiaki Muraoka,
Masahiko Toyonaga,” An Optimal ECO Stage
Decision in SoC Design based on Placement
ECO Prediction,” the Shikoku -section
Joint Convention of the Institutes of
Electrical and related Engineers. 18-16
(Sep. 2010, Ehime—univ) ZAFHciE

6. WFFTHLR

(D) WFgef s

oy B7Z (MASAHIKO TOYONAGA)
K « ZOEWIITE B AR R - B
WFgeE &5 40346705

(2) WFgeorins

AR SERA (MICHIAKT MURAOKA)
EEIRS: « LB B AR SR - BdR
WF7EE% 5 - 80444777

(3) HHEHFFEH
mL



