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ATBHT —RBATRABFEELET] (PLA) AROFNME., IMOESAN RS
“E” (AND) fa“s”(OR) LR A” (CROUP) ZIAMLEX R, EH LR L TR
TOHBAER. ARERANXXER T RN SRS, ARBE RSN SR, NN EARETT
BW. KRAREV, RAWEERD PLA WERYE, AAHBR R,

M. ATRBFBHRKES], PLA BIEET, il HRRMHL, PLA X
Th B G 2R R W B AN E 8 KA R R % (VILSI)

\
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—. gl =

TREFPEMS (PLA) EF XRNFZESKHBIRRAZHMA. PLA
RMIE ES (PLA-personality language) RIVEM#R TH ek, MAHRHET 4B
¥, A LA ERRH TUERBSNER L#T . XRABEFERTRPLET
BABFGFEE. BT ERG PLA BIFEIFHARN PLA £ ESEREESFIHS
BEER, BZALHRM T — w8 kikds PLA kWbl REARKER PLA hikdik
BT, RAERDEATR —HBB ARG EREIT &HE (folding). &N, WK
PLA ®“5" (AND) Ri“8” (OR) FEHRRMHL & HTRFIL R EHBE—K,
ERIAREZLARE. BRiTE, XA AGROGALAE. AT RUHREEHERA
AR, RITRH T — /N |

R —A PLA A BELRE AN Tl (cell) Rift, FlRHBELRLE
H—A“eR%&” (wire) fuie,0] PLA # AND Fn OR SEff b =] 4 5l Mk i "t F- 4%
&"FE (cell-wire), BT “RF"H“THE"HWRITENEBE, BfpXA PLA FrditA
ERRAE/). XHETREES PLA FASHENR, MXRTEHRTER PLA 47
HRGEREER 1985 ERINM., ZMEE, ~RABREZ/IEINIE E—50R
SHRENEKGERS. AN hEEY: EoNoRRAXRENARFEE HTH
PLA Y R EARLEREBITE, JUBEFGRNARESHLBRASGM R, EB
— TR, RIIBLERE T (row) BRTEEN A" XEEAXTHHR
¥: —HKREh AND PEHERMN; B—LH OR RHEHERM., JENMER , mT X
W TR, A EEAS PLA FTEEHEBUSEIR/ . AJCREONE, REHER

XA () A s v .
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RI1H AND-1, AND-2,-- 3% AND EHMHAS ;A OR-1, OR-2, - -3k

#x OR FHEHMAS. EMEPHREENT (row) S/ 1,2,3- KEZAE. B4R
TEFE PLA PThiE, BRLAIELE AND PEHFf OR FHPREHFATSNITER
BXR, ATHERIICTINEEXR, JUEAERER. RMNORATETEXREY
AND f1 OR FHEHHPEBHEEEE. HEJIHEATREENTS Mm% 1()FUR.
RE . RRELEDFHOEITHNE DA, I8 AND HEEEREHOET,E ORA
CREXAEENET, ERTREIINZ RS LN AND A (fltn AND-1)
#1 OR A(Hltn OR-/) EELKMWBRK. MRAHE, sRELE O XTE 1) HTH

#1(a) % AND R OR HFiETSHNRMZ—

AND . OR
3 18
AND-1 § OR-1 17
9 19
AND-2 12
2
18 :
AND-3 17 OR-2 )
19
1
3
9
2 _ 11
5 ; 10
AND-4 A | OR-} 2
1 ! 8
7
8 _ 13
: 11 16
AND-5 0 OR-4 8
7 ' 14
13
14
AND-6 i
15

#1(b) 1) WIERIER

- OR-2 OR-3 OR-4 OR-1
AND-4 4 0 0 0
AND-5 0 "4 0 0
AND-6 0 0 4 0
AND-1 2 1 0 0
AND-3 0 - -0 — 0 3
AND-2 0 1 0 0
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OR-2 OR-3 OR-4 OR-1
AND-4 4 0 0
AND-$ 0 4 0
AND-6 0 0 4
AND-1 2 1 0
ANDZ=2 0 l 0
AND-3 3
# 1(d)

OR-2 OR-3 OR-4 OR-1
AND-4 4 0
AND-35 ] 4
AND-1 2 1
AND-2 0 1
AND-6 4
AND-3 3

HBEM, IR 1(b) FrR.

RIBEBEM, RIOTTUAIRE AND Af OR AZEpEERRT. MM
1(b)sh, AND-1 R OR-1 BRHZEM, AND-4 Rl OR-2 BHRZEEE,

AR H 28R RO AT R 11T (TR K 7)) LA BT R B eefT (B3
RBARXBIFDEBEZER. TRTGE,R PLA NEHELAALE. #Hlm,& 1(b) f1,AND-
4 XA RUEM T tein AND-3 X7 #47Ar 2 #1.

MB—AEREEEORT R LT RARFELIDOTERN 0, HEXTREL
TP 5)) ERRRTEB Y 05 H EETERN 0 fX TR T (XA X 8-
FOMNRFI(RIT) EWAKTLED N0, BA, XMEEBEEET S RRAMRIULOTF
HRAERE. FEHNT,RRXR N FEEER ZRRA row MRNER. Hlm,R1(b)
g7, AND-3 Rl OR-1 BRE[ WK K, m&k 1(c) iR, BEF TR, & 1(c)FTHRDT H>
R%# 1(d).

EEERNTRAALRELRERAERZN. B, EREFNRE—TRRNE—T
(ERAEETOEE—EN,TEE-FIER, FREADERENREFIERE—R
8. FiLl, EsiER L B R RE— 1 BEE— B XK.

E, B RERGHE

L it
AT O — RO, B RN BE T ARBE R RIFH. B, RN, W
RRA—MHERT R, WERERZET S HANERRN, ANXEEERRKRAS
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BROBRERBBRE . WAXHARARS TN, BHEED @ RDNERER LN GE—
R FIR.HTHARNARAEHERE, AMERELCENARLEFEN. aR—1
HRITRESEGRERZE 7 BRI — s T RAEe 8, 3 A A & M AT e 76 R
HRELE . RABERKEROIN, S TEROGRME, XXFEERERATRY. XA,
RITBRH—F1 D W RATFN — A RE REFARQT E: - H MR,
MTRIFERAEERERE, [ FORBATLLX R ER: YEZERPNTRFE
#* 0 NER T, NETRARMFIEHERERN 0 NTEZAER 0 MG TENMX
R0, - "IE"; AERASRL,REBE THIFMER2HE. XBTIEN R
B, IR T &R RE: mRRBTGDRITENIE, WERXA o NRAZIGET)
MOBMOBEZHE, tEECSEARNTETHTERERET TEHEZRINHER
B, WE.RMNEEYHRE, REEH, SHSERET+IWEY. DRRMIFEHBEE
B E RIS B ATIUI R Z T ETH RN S EX AR LB S A MM B A,
Bemns ERExXEZ S,
2. {H RIS
B TEEERENTODI LR ESEYE, AN ETRZHR, ERARNVERIT
R, BREH, BRAEVEE RS OPNXRERE "B3). N TEREERETER
{BAN 0 R, MR HPENRERETRERPRARE B L"B5). ERFR.RI]
BERKEXBGHEIRBOERRS R, RENLEZEATURRLT:
if (any element is zero) .
(
calculate its evaluation function
calculate the longest connective net’s length
previous value = evaluation function
previous length = the length of the longest connective net
for all possible row exchange
for all possible columnexchange
calculate the evaluation function
calculate the current longest connective net’s length
current value = the evaluation function
current length == current longest connective net’s length
if (cﬁrrent value < previous value)
result = current placement
else if (current value = previous value)
if (current length < previous length)
result = current placement
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(

exchange the element which has large value near the core

)

while (no any element which has large value than the element

which has small value is on the near surface)

W, TRwt—F K&

L M#x i
¥ AND R OR AMEELMNMEMRE. X8, ERKELBATHENT
W, NI, RHEERH L IE.

EX: ERRH, B—MERRRASI—-FKXESMOREIRE. ERREXRE
I EXAEBE ML, NN FERN XM, RA ENRI: BURAIRER
L ad]

RELRBIANKBARLT RN EM BT ASRERTXMOART . REHE
fImERURBBAORG, ER, ETHGEZRANLTRANGREGE. nREEHK
TAMNBEXALNIE, AANGAREELESBRER MERPRHEAMRMB/NE Y
AN F BB R PR » ik, BEEXEMSE.GERFHRRRN%
A k. TR M ETTREME » R EREHRNEEX ARLAE LRIK
LT BN, WEE RS REAFOELEN, ZIE IR Y # « HR0A . &
B/H DL = AL LUSEE AND 0 OR [RIRVELRKE, MREERE/. ME 1
&, AeEHEER.

1 4 4
s £ ' » ’
ARD=1  © 6§ OR-1 AND-1 5 5 -OR-}
2 3 ' 3 3
¢ 1 1 1
@ (b}
B REOERHE ‘B 1(b) AND-1 8 r fixtH2Z R
2. Rk
2 ERR, aﬁ]ﬁﬁ?ﬁﬂ%ﬁitﬁ’ﬂﬁiﬁ E%%ﬁﬁésﬂﬁﬁﬁi&%@%“ﬂﬁ bl
B —T A,

(1) MBI, RITRI, EE%‘E“-'THIE.'F, —i# AND § OR ApELXR
RE,EMNERT “FR°. MRARMIIMOEXKDRD, XRRFANREALEH, XNE
FERE h R A AR B, TR — N EAE R — A R T E R BT AT ML AL
7 AND-OR [HIpyZELHL—P 4.

(2) &EiF$ PLA BRFIH,H L5 EAHERABITR ML X ST RO b
SELEEN. EXRTANNS S, ENTEFETRA—ITEN, LUIRFETARKE
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#2 KRHR
NAME /0 PT | DENS(%) | MIN(%) Fgg’ RES(2%) | TIME(1) | cell/wire
slcom 15/38 47 8.1 85.1 384.5 5/1
" alul : 12/8 19 9.9 100.0 35.1 89.2 5/1
brl 12/8 34 48.2 55.9 65.3 145.4 5/1
br2 12/8 35 48.7 37.1 62.7 166.2 5/1
BFS 23/15 21 20.8 56.8 44.2 120.3 5/1
BFS 23/15 21 20.8 56.8 38.5 121.2 10/1
<lpl 11/5 20 13.9 100.0 53.5 92.9 5/1
dekoder 4/7 10 59.3 90.0 78.7 27.9 5/1
exi 20/14 10 48.2 56.3 63.0 5/1
log8mod B/5 46 38.1 82.6 61.9 173.4 5/1
misj 35/14 43 3.1 72.9 499.9 5/1
newapla 12/10 17 17.8 100.0 56.7 113.1 5/1
acewaplal 12/7 10 24,5 100.0 47.2 43.4 5/1
aewapla2 6/7 7 36.8 190.0 51.6 23.3 5/1
newcpla2 7/10 19 28.3 100.0 65.6 86.3 5/1
aewewp 4/5 11 35.0 100.0 . 52.3 27.1 5/1
P82 5/14 24 34,9 87.5 64.6 102.1 5/1
pope. fom 6/48 64 52.0 , 92.2 622.0 5/1
P ex3 54.7 5/1
9. ex4 12/9 21 10.4 85.7 34.3 84.6 5/1
P. x5 32 - 73.3 52.0 5/1
P e¢x6 34 58.9 96.6 5/1
Pp. ex? 53.9 5/1
€d53 5/3 31 48.9 100.0 63.1 81.8 5/1
cisc 8/31 74 11.7 37.8 48.2 523.5 5/1
SCA 23/19 52 11.1 59.5 32.0 314.8 5/1
sex 9/14 23 15.4 91.3 50.3 158.8 5/t
sqrh 6/12 63 42.1 74.6 70.7 221.1 5/1
*qr6 6/12 | 63 2.1 77.8 70.7 221.1 5/1
wim 47 10 60.7 90.0 82.7 28.1 5/1

NAME—FHEAN LT

[JO—PLA BI(MA/RE)W

PT——PLA #y product term

DENS-—H PLA WITHEER

MIN——{# ] minimization A /E PLA @#
FOLD—RIr &R A@R/R PLA @R

RES— ANEFTAER/R PLA @R
TIME—Z W EFANN(EE PLA AL 806K LLEER)
cell/wire— A NERAN(EH/RF)BR2ZE

N, BRCXEFTRAIDERN. THOEN,RE AND f1 OR HIER HE.

(3) E—&Xph,THEAREEHEN. ATRMNEEARED FhL#TH.X
SEWBENOTUY R TRZORIRPBE. FY, Y THRXLHTF AND thigiTHE
HEHA OR FFpyfTHLEMBCRHEER AND R OR [AlE4& R Ewmehkt, ZEH Emagip
SFERAMEBEODRERESHE,f AND f1 OR BIHHRXFERMK,
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I, ARARBENKE

MRAANSERARARBENTHE, BAANKEBRAR. REENMKENERKAR
KEZ%,% AND Rl OR HRHKEMAKR. ANHEARNGREYEY, EM—BR
BAR, TDSENESSLMEK, DROERMNEEX ARFMERN, AIE E
B EYhpBEX A8t HEEHENUOHER. BTE RECEHAXRHER
EE,RIARERET.

R2hPHTESTMITHOLER, HRLEHEHTHRE BH2EHT X
RARHER. AeRd, XMNEARF BN, Kb BFS B—MiITERHENA
FOLBUER PLA E B 100,57 FX R kLG » T AR YK 56.8 %, ' BL
RARABHONE, HEHAGLH/RF)OERLN 5/1, TREN 44.2%; (GTlE/RE)
R 10/1 B, EBUXGIRKRAY 38.5%, B F SCA %&HY., MBlF p.ex3 B p.ex?

Is

Sl

¢ - 18
H 1 1 T

A2 —PRANKRTERE
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EEEFMEATNES, RRAREMNEZEMMNRZATR S ERENMRES%E PLA AIRKA
=R BPORRRESFhEHO(T XA, B¥ ERELAEN=FRER),
HNTRBLOAT, ARBEAHABENSE D, & 230 TIME, HHTHRBEDY
RAHZEARNSERT LRGN (VAX-11/780), BEET XU BT LN
R (EERNBRFRE), REFH %Y PLA WESRHA JH.

$ % X W
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A Placement Algorithm for PLA

Bo Jianguo

(Instizuze of Semiconductors, Academia Simica, Beijing)

Abstract

A placement for PLA based on the connective relation among the groups which are for«
med from AND and OR plane is described. It includes the initial placement and some impro-
vements. It has both overall consideration and local reasonability. The algorithm is succes-
sfully applied to some benchmarks provided by Berkeley, several application circuits provided
by Philips and some examples. The comparisons with other methods are given.

KEY WORDS. Programmable Logic Array (PLA), PLA Personality Language,
Layout, Placement and Routing, PLA Folding, Channel Routing, Net and its Weight, VLSI





