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ERERE S HE, B RTTHERTUESEST LET, REETHEERNE
BH”, FAMFIMELR EOFHEEREA, T FREEEEF RSB, AXLHE
B A LITE R REE S, GESAEE: SAREERRIIBMOEHABER. Ll
EREIR, BELAERRAMER. HHWIEDZHCBTENHFRA—TIEHAER
. SIS 745 R RN AU BERE T L 5 He e 5 0 1 I P 7 i

CCACC. 7410D, 5120
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EREEREMNEANGED, BREEATTNEAREHRA TUABEE (Feed-through)
VASCELBS L S TeATROE 4R, B TT AR IEE AU SE BE RS 1 BE B R iR I RO SERR T i 5E , 28 TU AR 808
NELRBEN, AREERELR. fAE—NIHMEH X LNARKRBEAESRTRNE
ERY. MEREBEITEIGEDR, BRTTREKFDE#EES AT L#T, THE
B ERBEENAABEE, RITRATT LAREETAERNERBY “EHk
(Wiring-tile)”, LR ERIELAKALOBERAE, ARTRRTUKEERET
WREMER, EEXKRNATFNEELR(EI BER S ABSIKEEELRER). &
FERA LR RN T B ERE(BEREBRETHMABBREARAEEELRR
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SKIES B AT RINERE, BRE WEIH R MB8T5 B 3 0T N BEE B EHE E K

FROHERAZRR. MAEZBHAEZLANATERSHE, BRTURKEES

BE iR mE A E A, n A 1 FTR,
ERMNARNINES BRI RS MALS2Y i SIAH LA T IR “ERB

SIZMMAEERRABR"OLRE, BERABEFROMEBRLTHEREGRRZIET:

B 7 MR R R,

= & K g X

BE—NELR 0, EXEHEEN wo, BEX ho, wo HOHAINEEERY
B, bo X @ N HAIAKPERER(TR—ABEEE, 5224 0 700 % BRI LR 1
frEEX). FHOWKM(BAEAERE)CH No = {nli =1, k}, Kbk HFE
RO, SAMEM o WO LTI ERRASIRE « M b, « LT OHLZ, b

NT ORIT b BRI, @ E T EAS IR T ARt & ER:
Ty, = {t,} and B, = {bi}, i=1, n,

| SR ETHABEERAE EH A,
Ny={1,2,3} BEAIR P LBE UC, FIomTiE &

UDy={132:3")  LCo. HFREMIAREBE O HIHHL,

SDe=UETY SRlE UC, F LG thop Ne i 4
B taey  BmEX—A LB ud A4
498 “FE&F" 1d,, vd FRELBEH UCs
7 N this o FEEXRLEN u &S]
% wing-tie ' cel - Bys, 1, ZRTEE LCo H15 by &
M2 EHRENHEREX EEXAHER b, A5 fm; #
B2, ud BEMES u ABE, 1d BUMS b HE. BRBEXTUTHEASEE:
UD, = {ud;}and LD, = {1d;}, i=1,n,

P BRI ERTEN, EENMERREZIIRECEEC L/ T K H
. BEXIE 2 BrR.
BT RZIG , &R MARE T LR 5 B AT A A0E 8 RAIE R R i— 7. 5
BIMELROTE,BHENERNESE N, ELHT, ERIESL NI A5 | L mir B
REELHNANERE, FBES=ZHKE: SIRGEF.SIRREMLMELRRAEA.

Z. BRI gonE F

Bl M OB RRES SR BIRFE R TR/ EER W F 2 % E AT
(via) . EAFRE: SEMEDEARSIFER RIS NI R M1 & RAE
sk, MADHEARBEFFELRRAL NS RS RRMA ML IROEEIRFES
WMo XERNEBEPEERX, EXREETHIIRGEFESHRTH. BLLEM,
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n, MRAFHAZILHE o W b, SMEL/ T LFMEMEFENE UARRY, film,
n & UCo MOMZEBHEA OTZE LCo MOMBEREF 0, SBHRER L EO LY
HOZESETT by 7E @ FILAOA NS, |

LT RSEFEEREMRE. KRB LBAE, mE 3, ERRoNE N
L3E#E UC,, AB 40 Lis, EEA L UC, M¥Y—AHRKHER CR, UC, MR
MET CR LR, BHhMES UD, HEE, MAFHREINN4TME CR LRRE
UD, B %, MBI MEENFSE UD, | S —A 4R, i UD, &
MBS R BINB T To HH—A 5145, HILTT LI RHBBE To h3IRMI—4
HEFP, To tRE|RM R BINFEMNEEAREAD AB L, XERE To hiy5[L
EFATFR/A L BEGEZ oM B ETEAEILK. 30L& 2, HA: No=—{1,2,3},
Ty = By = {1,2,3}, UDp = {1',2,3'}, LD = {1”,27,3"}, s%HiF UD, f1 LD,, &
UD, = {1, 2, 3'}, LDy = {2”, 3", 1"}, RIGHRNHBETEFL To= {1, 2, 3} A
B, = {2, 3, 1}, .

EHFIER To R Bo o1, HEZERTEAVEI
A TS OMED, THERENEIR up-channel -
BETEED 0 MAD. — S, 0, MRS 7 T/
M54 o A b FMETEEEoMZED,N
FRZEW% LL BLM; HRH, mE o
b MiaTiERME AL, MIRZLLZMA RR
LW, BT LT HhEIRmaHE S BT B3 Slxmer
i, LL/RR ERMAE|Rma R e RIEX a0, # Tk, 3 To 71 B kB B F
LL/RR £ZFARYE | LR3I SRR %, (4 LL/RR £RANAS| Lot %, AT
Wik @ NIA LIRS, ANXAKREBEZE. HESE LL/RR KREoRRBRE
REERE, WA S HRM as KW b,

=“F—Wiring -tile

W . 7 &3 LA E B3R £

B TEAR L THSIRERIINF Z G, B T RREEERRALA XM EE,
CREEBAMEERNS, EAdBR - "EEHRE (VCCP) FEN"5“VCG IRiH
BVREAEE, ERES AR ERIELXR AN EEYRAFERR; TEIERE
ERMEERIPKPERPOAEH EEELEN., BEESELRDEITRMOELE
£ REA—NKEHE,ERENGERR R Dogleg’. AEELKH 0, ¢ LL/RR
RMESI RmrE ¢ NXERE, LL MEAMNSIRmRBEONELRE, RR BERNG
SRMEE QAR RE, EXZEMNTRPEREEREN. EMRMESILNHETSE
e RENVENIRFRERNESALZEE e ETBLE, 4T LL KR5IL ik 2
&,

(a) i

HBERAEW, mRENSIREERER A L,WENZRAFEEENR, EX
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— RN KFERBHAAREES KK EEREN LTGEERETEH), MNEFLHE
FiEH 0, TLBILMNWEELRERE VCG, VCG £AAME,HE VCG Ll
DI RAREON 1002 SERAE (AIBRRA Dogleg)., 7ELIMARZAIE R
VCG LR, @HTEXRBAWRMAHZHRER, VCC LEIMTRANBES AE#
MNFRETF 1, #1352, VCG MESMMBARERK, 1 VCG LiilE g R Emsip
BH—EELEERHNT, SREZSEF—DHRPIMEHITHAGEARTUR, &MY
A4 TR, BEFIBRGINARBTAGEE VCG LAER)RKZERERETEAS
1y BEEXANAEE, HIERH—AEREHEHABEZHRENE (RR VCG LEM
B%). ’

(b) B HER

VCG LRI a LB a5 LmE s, BEERRMT: %E VCG Bk—
Brfe b RIVEBES I Bo PEB—A G FRALARTE®R LAMOSILN KRHEH
—MLEGHRN SRR BEEEREBN, H R, mRREL—FES 5% GF
£, N8Bz A US| Rnm/EEB %5 &N, AR AETLINALIHLT:
MoveRight(t)/* move a bottom terminal t one column right*/

IF a bottom terminal t' one column right to t exist THEN

MoveRight(t');
move t one column to its right;

end.

EREABRERENS | RMENEFRLREEMNERN KK, SEEELNSHEERE =&
fE,BEZ VCG Lt ARAZEEMEE(EEEEK )AL Kk R (30 B 5 ).

(e) KEELZEHE '

B VCG HBENREN e T LML E. #Hx VCC LRk ZE, &4
MAEELBENMBEBRBEAMNBELNORXAENAE. KMKEEREHOREERY
R

: 1 2345
SRS
T Qe T ¢
57 - o l_E: @
132 4321 [
R : HEE SHE I 543 21
(@) ' (b) (©)

B4 VCG EMEREELRHSE

Track-Assignment()

y = 1; /* relative position of the horizontal tracks */
FOR eack path on VCG DO

{visit each net along the path start from the beginning;
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FOR each node DO
{assign ‘y’ to the net; y ==y + 1;}
}

end.

B4 AHTIEMEMTIERIABEN—TOIF, EELRLOT, EFRH5IKRNH
BEH: To=1{1,2,3,4,5} M Bo={5,4,3,2,1}, B 4(a) BEIRMMWERE
FRMBRE VCG; AHBSIRM bs (bs = 1) HELRMW 1 KW s ZHWEELHR B
B, BAMTZ4N b, (by=2) HELW 2 LMW1 2RO EESLRERE, mE 4(b) By
NEETR,RIE VCG EARMMNEEARXARE B ERNH/KEELRMLE, MREHR
W& 4(c).

EREARPEMAIEREEAFLRENOEEZRABCRRELUBEE VCC LVHF )
HAKRELEAS, EXMELTRANFRERARZEERTRANOEE, ALE
KREEMEERANNGI RILAEE R, To M By BOHIFHEFR, EIBEAS %2 HE
RFELHE L, TRENEE. AHBELBE UC B TilE LD, EMsr(AIZ L
K, MR To RIS |LRUENF ALEMEMERFAOMA BIL b=, i=1,n, Xk
AR TMELEE UD, NER., XRSREERABLENOUA, RE MALS2 £46R
By BR R % B4y B £ 2R B LU 57 10 4% AR BB KA SR B,

I, EBURG NG

FREBERACIETTIHHNKT MALS? B AEAZD, B MALS? & 4 #
SUN4/110 T/#eds E#£F UNIX R X-Window LH, BEASSESNI3,4], @R
MM REEFFITE 1L B EROET, RIOGITSBY LOESTERERS

&1 8o A R R R RUE

. : % K
B A L5 B _
R B REATD
addl 221 234 9 650
add2 442 474 12 1500
add3 408 49¢ 10 1500
motor 159 191 9 650
synt 327 399 9 650
%22 Wiring-tile 77£BsE R

B 2 b & B e

addl 4 4

add2 2 4

add3 12 16

motar 7 9

synt 1 . 8
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Bs BARAERESGS

£ P 4R AR i WD B8 1 2 B A 42
B, SRATE 2, TURBHAE
AU LR Sk r R B R A RO BRI T iR
FEHESBEMEX., HEERLE
AEEMBNELKREMBAY (B
BENTAT ER) FAEASIAEL
B RMARKEL, X7 R E
PR o KR LB EE BE
TEZRP., &S5 AU THRMRKRNE
e LR SR . '

TR B R R EE

B, RAEKRARERIRERD A
BAEBHRERRE HTREIETHOR
ThE, R HAIERRAREERNH
BRI AT R TEA A/ B
i, e TEThEEEERRE
LhR S K EELEECEBERY,
RO K EEZENREIEER/NAE
ER, A, ERARAE (BBL) X

R US| LR FE?, iR e Ee L7 BBL 75 B $RFIR A,

2 F X R
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Over-the-Cell Routing in 2-Metal-Layer Gate Array Layout

Ying Changsheng and Hong Xianlong
(Department of Computer Science & Technolopy, Tsinghua University, Beijing, 100084)

Abstract

In double-metal-layer technology based gate array layout, connection across cell row can
‘be done over the cells. We call each area.for avross the cell row routing a wiring-tile. Two la-
yers are avallable [or routing over a wiring-tile We find that carefully locating the terminals
and exercising double-layer routing in wiring-riles help to reduce both channel densities and rhe
number of vias in channels. This paper investigates the problem of wiring-tile terminal assigo-
ment and wiring-tile routing for the connection across the cell row. Three steps are involved for
solving the problem: first, order the wiring-tile terminals to avoid che intersections among the
-pets. Then, position the wiring-tile terminals t¢ guarantee a feasible routing solution in wiring-
«tile. Finally, realize the connection in wiring-tile. They have been implemented and incorporated
.into a gate array system we developed. The experimental results on several industrial circuits
show that the new heuristics help to improve the chaanel routability significantly.

ALCACC: 7410D, 5120

R —





