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CHERERLEY L)
(9 % kK %)
e = Ok )
1989 42 9 B 11 Higs|

AT — iKYy Building Block (FUASR) 7RI, L RRRAFERERE
F¥k, BERA L (bottom-up) BETHT (tor-down) FAAMERIHEA KL S E
X, MR E X IRTHTEREA, BELARENHRER. Zﬁﬁ%ﬁﬁ%ﬂ@ UNIX #
ERFEXFF TR SUN, VAX-785, HP, GPX FFICEZF LI, BERRARBRERT
BEAR RAWTHRE.. A%RALREELTRIVER IC CAD #.Liﬁ% (PANDA % 55)
H—TFRE.

XA 7577, Building Block 4M43i%i}

W AR L IR AR A& R, Bk (Buildiag Block) %A RBEMZEAILY

BN, BEXENEEDTRADHEY. BEMNSYRET AEER, XEXRRCERH

HER LRt ERERAETRE Favikit ik, BE KRR LR HESRZ BRI
s g, HTRA FRRIE B EGRZRAGT M B51 S &L BEARY FRAGEVRLT
MBTE (Lookahead) f9J5¥E. X HEREAIR: £ Top-down Wrh, &|#fT—&

i 5y # (Rectangle Dissection)™ b iR IE4 G A1 A E A5 BE R A8 R AU B R, HINT 4
- BETAYEISDLF d B(d BIXG lookahead WBIE) ZHWBIMEFIR. X E TR

{# top-down WREFEMASER,BE DL Tk A:

L MIRA EF, XM ¥E, FHANEREEAYK =2 HOGXRBILIMAES]
FI R %Ziij:ﬂﬁﬁﬁﬁﬂf&’i’%ﬁﬁ%ﬁ?ﬁ%aiﬁﬁﬁﬂﬁl?&uﬂ%

:2. % Lookahead J:IEEP ﬂﬂﬁﬁﬁuﬁ§ﬂﬁﬁ¥m%4ﬁxﬁﬁﬁixﬁﬂﬁs 0 Lookahead

. Hiil‘iﬁ:&ﬁﬁx

%‘I‘ﬁu_}:ﬁﬁ ﬂij‘iﬁﬂiT W%?gﬁ*]‘ylﬁé’] Bulldlng Block ?ﬁ%j‘j‘{% X Fp

. 3E7E bottom-up ﬂﬁmﬁ%nﬁ‘éﬁm/\mr%ﬂt u tOP-dowﬂ AR

&=,
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A A RAR LR T A [k E 24T Lﬁﬁk*ﬁ*%(ﬂ"ﬂﬁﬁﬁﬁ'ﬂi?ﬁ[zfﬂ RETREA K
£ BRIV %, FTRAD %ﬁk%%&?ﬁ%i&ﬁﬁﬁﬁﬁﬁ&ﬁkﬁgﬁﬁéﬁlﬁﬁ BEAR %
g—5" “’;ﬁ%ﬁ&ﬁi&. Ki%i%ﬁ**ﬂg =] hﬁﬁ&ﬁ’]ﬁ%?ﬁ

=, SERBRE L

Z HFRIRE bottom-up TE=4, BIRS top-down TRLIKE.

BAILLI B 2 e 38— B BREY bottom-up GEEERR, M- F & AR TR AN
#ErhEy Block, BE¥OYm L AR ARAFTRENEY m(m<4) MTR. BREER
BP=E S AT T, EAHOYH TRER KNBAERTHWERERRE (B
EWMABEREETHRE pin LBEHEE). HEN A (<5 BREREERL
BFHER R, SR o M BRIUREEAEN o M ERBRIE. ABERAAE L
BEAT. XA EEES, AR TRNERBRESE o4 Bk, HEEQEREREL
BFRE Eﬁ%%ﬁﬁhﬂiﬁfﬁAFé. EIR%, BNEBEIERS BRBRSE R S
.

Z. ZHFRBRA R

LEXRS

R Z 4 BIRBRE T B, B0 T A %K wp-down } bottom-up B4 434Ri%
HBEEER, ZEWNERA, RRAERE, B4, BRBRESAIATAZANMIE
H: WREBERARET 4, BAZES top-down TERIEFH, top-down R4 HIFT
PR TR R A R — N BREIRE . MERSEh& FEREELES
B> AR eI & B E— BInBREF  NTRBREARERAEM, RAS/HIR
TEARER AT L 1R I A9 T HR X — R A

2. SRR

THRENKE—T bottom-up J top-down M IBEEREELE K.

B4 bottom-up WG, R THARM T REABENERER.

#HTFRRE top-down TE,RVAFPERGKELE bottom-up HBR=EMER
XS %, IRERESRFAMAELRR. EERE INMETFABRC, TENES
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%ﬁﬂﬁ’[@ﬁ%ﬁ%ﬂﬁﬁ 3 ’i*%%%
FERSFEBEESARNT:
MNTFHEmAZE TR, NNE K(m) fMiEf (template)m BHERBERTEEm
M FERNRIMNERSE,. RIEBEE (WEE RR) WEMR R TEER NN T
5, BRI S A FERUT RS, Mg FEEXEEMMNSTRE NS BRE
R, LHE 2, —foEEER, RFTLREL BB R, HE H BARE S fpen AUMHE.
fpen = EHEHETE (adj-cost)™ + JL{IEES & (geo-cost)
geo ~cost = z (MIN[(1 4 RTri) %« MIN(|RXr — TXri| %Y + |RYr — TYri| % X,

r=1

|RXr — TYri| %Y + |RYr — TXri| ®*X)]](Gi = 1,m))
Ad RTri % r M FEEFINEFE i N IARBROEFR T AL, RXr X5 «
ANFHEBE, RYr HE r A FEREK, TXri A8t N FERRANNEAE  MPEHRER
WE, TYri A N TEEFENAE i MERERGK, XAREKEEE, Y HR
ZEERR.
T 2B RIER (template) fpen %f’]@ﬁd\?—‘lﬁfﬁﬂﬁﬁﬁﬁ}ﬁﬂﬂﬁgiﬂg top-
down BEBHXRTEZERNMAR.
A top-down FBrh, XERNEEEAMER, REEM FANNBERERRAAE
_...../fﬁ. _ . )
B, BRI R top-down HyREA A, WAL RNHRER B, K8
FEFREANLFERRS ROERFEEMZFHIENERER, XH®ED, top-down
SREEMAS IS8, R AT HEH bottom-up FREBHLN. Hit, KERHEEG
RS RRT A ERE RS AERT.
L%
 AZBRERGREEADWAERDT:

Placement (clustering tree, target shapes) ,

{
for (each node in the clustering tree in top-down manner)
{
~ for (each template)
{
for (each room assignment)
{
for (each block orientation) /% only for leaf level %/

{

compute adj-cost;
if (routing area estimation flag = TRUE)

{

estimate routing area;
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}

compute dimensions of all rooms in the template;
| % rectangle dissection % / '
compute geo-cost; ' '
fpen == adj-cost + geo-—cdst;
- update ‘the best floor plan template and room assignment -

with minimum- fpen;

W, EHRERSLE

K BEED A CIEE A SUN, VAX-785, HP-825, GPX jﬁéﬂl, HBETREE

I, ERtE BFAR RZHEITTHE. & 1ELBRHRES BEAR AETRE R,

HE=AEK, SMERASHARBEAR. FAitiEE o BHRERNLR. 54k

BFAR E%ﬁ%%%dﬁ%ﬁiﬁ Lookahead J 7 Lookahead Bi#i, Lookahead ¥HZ)
%1 mﬁ%a&mﬁﬁﬁf-ﬁ BEAR A MR : |

iﬁ:‘ B & B .
BB SR | BRI WEE | _— :
[iag:a E?E'a’b‘: [ingsaFillizk: o Ef)“
' 8604920 N
e 1o =791200 24430 | 789 | - 143
R : i
8604920 -
greedy yes mm:zgn 24430 78% | . 185
1020%740 ' ,
* & - =754800 | 24130 82.19% 115
k. .
name: iccad no =?2;ggg 26550 82q5, | 114
# of cells:8 BEAR f
. 3 900%840 - | - : '
: of ne;s ?4 e yes =756000 | 26330 8295 | 211
of pads: 3
% of pins: 154 - B60=840
P : Ak . —2240p .| 241801 85.8% . 114
360%920 t .
BEAR no =791200 | 24380 8% 114
tchi do 8602920 | ,“ .
matching i yes '=791200 24660 P - 7BEg 18%
10204740 :
ik - —754800, | 23870, 82.1% 115
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sk
R g R
Cw B sy | ABFE | ANE - .
' | R ERRk ERAAE
195%161 )
. no 231395 4845 75.4% 325
185%169 .
greedy yes —31265 5375 75.5% 2161
' 1725169 .
ik - 29068 5030 81.2% 2574
168%179
name: ami33 no —30072 8425 789 410
4 of cells: 33 BEAR -
# of nets: 121 random yes ;;g;é;g 8281 76.29% 464
# of pads: 38 ——— —
snsi . . 205%138 . .
# of pins: 423 A% - 78290 8124 | 83.49 465
177167 '
no —=29559 5166 79% 496
BEAR -
. 169%168 \
matching yes —28392 49.36 83.1% 3201
170%167
A - =28390 874 | 83196 | 2379
716%812 )
no —s81392 | 142093 | 68% 420
. BEAR N R _ e
812x716
greedy yes —581392 137100 689 1400
6B5%716 <
A - io04g0 | 125756 | 80.9% 967
700%838 .
‘name:? amdzc no =586600 185189 6?-7% 672
# of cells: 47 BEAR —_ e —
4 of nets: 398 random yes —517032 152101 76.8% 4462
3 of pads: 48 —_ E N
. 658x704
% of pins: 1173 RiE — —463232 | 145222 85.7% 1426
717%686 6
20 Zasigsy | 126546 | 80.7% 83
BEAR - — ' .
matching yes 2002 | yaa297 | 82,496 | 1120
A — A J—ums 85.29% 1436

P4 SLERAE % 120% (UERANA 0.0, AR EEHFAR L, K6 H
Yib T Lookahead fJ BEAR 7R RER 33—18.0% FHHN 7.0%,tbHE Lookahead
t) BEAR R EEARER 0—129%, T4 5.5%. EERMK L ARGEREL
 Lookahead By BEAR ZRZE/N —38% F 21.6% O ANMEBHRE—-ITAE, F
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#5% 6.9%. HH Lookshead HIED 1.2% 318.9%, %k 4.9%. EBITHEE L, AR
ZE WA Lookahead By BEAR ALIRINE, 9 Firlrhgkmytk 7 45, BHit., A GRA
SRRERE R RE LIRS ABEN.

. & W

EYXIERT —FfETF S HIFHIRA Building Block 7 BEE, HA BAHKE top-
down J bottom-up FAAFEI HEEAER, TRERRSAWERN, #bti:BEAR
RENTGRER. AGRAGEEK IC CAD =ZHAKN— TRE.

B =R AREIETTEARBXHE.
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A BBL Placement Algorithm Incorporating Two
Hierarchical Design Methods
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Abstract

This paper presents a new approach for building block placement. The main idea is the
introduction of multi-target shapes in the placement procedure, which incorporates the bottom-
up and top-down design manners effectively and make the placement results be satisfactory.
This placement algorithm has been implemented in C language. This placement system is runn-
ing steadily on SUN 3/60, VAX-785, HP 9000-800 and GPX computers under the UNIX
operating system. The experimental results show our placement apporach outperforins the
BEAR placement algorithm. Our placement system is a subsystem of national VLSICAD system
(named PANDA system) being developed.

Key words Placemen:, Building block, Hierarchical design





