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Non-Slicing Floorplan with
Clustering Constraints Using Corner Block List

FERSEA TR RIE LI FERSEAEHERE LTI
mWo R

RERPHBEENDE SR T HEQENER  ERESHEBERLE 2K 1818
MBS R ERE (1P, Intellectual Property) HYAEIZKERET o FRLGRIERE D BEBRSERRET =
G —TELL L&Y 1P AR - RULZSEARS (floorplan) & AHRIMIE @ RESFEIMMMEE -

FEFEARFRIREE L - ERERKET ENER  FEEEE RGN R - LERZ
—EERRABIGRA - TIERMIHYERDIF  BRIFVEF A B AT (Corner Block List) #Ri% » BEEHK
TIRUERSE @ BRERRRH T FEAENE  SRERER iR MEEEG R
HIREE -

BT - HEBIZEHE (intellectual property ) ~ RE##| (floorplan ) ~ EE&E%ET (circuits design )

ABSTRACT

Since integrated circuits design are tending to intellectual property (IP) mode. Circuits are composed
of IP modules. Therefore, the floorplan problems are become important.

In floorplan, some modules are required to satisfy some constraints in the final packing. In this
thesis, we propose an algorithm based on Corner Block List for the floorplan with clustering constraints.
Experiment results show that our algorithm is very efficient.

Keywords: intellectual property, floorplan, circuits design
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3.1.3 {27 (corner) HAHAYIEE H{i (Orientation)

FEEZEA (corner) MMENIA T HBHIZeRRF (floorplan room) » ELA%E{E CBL
Ferik 2 HIMEA (comer) USRI  WALELUEA (comer) BHHA T AR T Rif
25 (T -junction) ZJ5f7 » ZRPIMHEMER (comer) IIATEARHIZZ ARG LHEER
( Vertical ) B/KZF (Horizontal ) F[d] e

ZEE S (a) o 6" B{EAA (corner) [EAE - FRLIF “b" RAEAU/A T T AUEEES
(T -junction ) Z AR 2IET » B T FUBLTE Ryl gRE% 90 B » FTLURFRIE(EEA (corner)
P L AR A S AIZeR - L 0" RFTRIEMEEA (comer) RIHRER
HrEAIAZE AR 1750 8768 5 (b) o “e” B{EFA (corner) A » FTLIA "¢
2T Fa T BI85 (T-junction) 2 5AIARAIET - TS T BUEBLR MR SEY 180 & - Pk
RIS (corer) (EMERKEARIMAZEREZM » HLL 1" RFREMERE
£ (corner) HAHEEKPFIIA -

b b
a . f a c e
d € d
(a) (b)

5: {8f5 (comer) HIEMIIAIE () “b" FBEMAIELHE () "¢ REMKHE

3.2 &£ (corner) fEAHAVHEALLMIER

fBf5 (comer) B » BLUKFMIBEMFEAIEAHHIBHE - FTLEMERER
(corner) AR » R —HELUR RGN AAIEE J A AMBRTEO B - WRBER
2 fBf (comer) MR BIR - FHAERBHITATR -



DEAABART IR NERRERRIRG TR OUESE FRSEamE 121

3.2.1 fHER{EA (corner) f&i4H

A A

b ik
—
e d €

6: CBL ffi{FRAE4H 2

TEMEREA (comer) BUHAYRFR @ EHABIHEEMIEA (comer) BMEIE FaY
T EUERRL  PIBTEEEA (comer) BHE/EMANERES - RUIBEIHA » 2E RAFH
T (T UBEREYIR S 90 & » RRBEAA ¢ R 180 ERAFMA) &
FIIATI I > BREFCRE AR » BREEHARIEEERA (comer) BT
HIZRGIRR TR L GHB R 0 6 AR K2 B RKTF A SRIEE A (corner)
BB EIR - BEBIREKISR  FETERSZR » R SE -
FRTIEMEA (comer) BUAMIRZ S » LR ERMERE BT [RHIE - FrileE
filkx “p" Bz - RR “b" BUEREE AT o FIEKERHE D » SRR
b MIER - MAEREERGIE S - BT BB BAEEE ¢ B RS
BEAS  ERIRURMBREETES - BRI R L IRAOENES N B SER T S B2 -
B RHIRAIE - 208 7 AR MR ERMEREER (comer) MR HAHE
M MRUHTEAEEENE -



122 HWREHEHSH

o
(V

A
. S
[
A
aw, ‘
\\”%; e f 3
= S

() (®)

]

&

B 7: B 6 PR D7 BagReE (@ KFRHE (b) TARHE
3.2.2 #HAMEA (corner) f&iH

FEREAEA (comer) HHEHE » REHBAREEERELGN  —EEEE T
A SH—RERIRKE A EEA - B ERAREE R EE R AT A HRYZERH
RE DA — Bk Fa9YRH _ LS SR A T EAREIZER - ERERKITRIVIER » &7
DARTE R T 3 {EHEAR - TR A R IE R RAE L R #2260 - WIE 8 i + 48
[HY » ANESRBRTE LUK R A Mt A HEiAR &I 220 - R EIRTEE R i E Y
BRA RS T5 Mt T S AT E A EZEM -

el s 4
) -
e

B 8: CBL fu A4 4ndd ik




PUE AR IR R E M R B RIRE TR ATl FESEIRE 123

A " BUAZ 1 » TRESCIRHIBRORERS - AR BT A PR E A —
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CBL ZLUESE (Recursive) B, » BIRIARTH—TEISREHE » I8 T 90A B R
RARSHEE AR » EBEISEE%R T EE BT ha: RLEREER BRI - SRR
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B —HEATECE T3 T B 1 MEBCRE TR T 2 (Es - 1 EE
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HHI 7" EESBEVRE > AUREE 0° » EAERET—ESRERE 1
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TEAWFE S - BAYEFA CBL F5Ruk » BUEHEBE K (SA, simulated annealing ) JEEE
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PR{EEGH - FEERTEEAE E » (BRSO A S8 T B85 E - LUFINE
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MG ERE NGO - FIRE A REE R THEEETSER T
EEREG - SELATHESRR - :

SnE 11 Frm - ARG b B - BRI E R S AR A 2
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B T AR —E - FILEATSER 5T REsE e BARRA 2
SRR BAR T AR, » SIS AT LUsEs s 51 -

L=0, =110 T=1110 (r42)
RS L=1 ‘
a =110 ( X4 a
c /] b 1) ? c J
d e : d e
(@) * (b)

12: CBL T SR FEE (2) B8 L EET TR (b) B T B TETER

2.8 T ARM M E GBS NS

FIERAY » R BMEEHENE CBL 1 T35ESS - thThe A £ T AT - (&8
RN - FEEEY T BURREBE 2 1% » EASAMINARY T AUEEEEY - KRINALIEG -
T RUEeR: - TS MRS Lh R SHEIEARIE » RIPTEHORER T BUBEE SN
PYEDRR L T BUIREE - LIS RS — RIBE) - S0AS185)—(E EHAOARTNE » LbIE
L2()F » JRA 0" BHEAN 12@FEMABIRHERIE A (8 T Rl > (BB RA RS
LB BT BIRASAE T AU ATRERIA SIS T BUER s ARIE - L
EERT BB - RILRMHEAE AL T 2SR - LUSE s> 51 -
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4.2 BIRAIRRHIR

ERBER L FEThOARSTERENNEL » SthRAWICFEFRA CBL
TN RFOR AR S BRIRH IR T _EEsnoss R0/ S SERRSER S 4
SRR ERAIRGEIR - FRRMFTEES S SRR -

BT PSR — (B H LA e —HERVIEAE - 76 CBL sz th » RGN -
DAZS 2 BARAOIRG] - IR PSS CBL Fomith » B —(EMSHH - 50 L - F
L DRGSR T MG EE S - Fra B » WHsE Iy E A
AR - SRR AR et -

HESRIRAZANE 12 ZEEIEATR » adjacent(S, L, DiEEHE = EHRE - SF1S S -
L Dk T =828 > 768 12 4 24 T h SRS = B2 MEES - S BE—E s s
85 LRE—E s BIAR  FIERBNAEES  BHEEE 0 | FiE . 0" 4t
R SREEMA T 1 KE si BATIA T EBE—E s EHIAR » FrEKRey T
BIBRAAEME - L5 0 - 10 B2 110 > TIEE—{A 0 (RGBT T AUSEEAEN - (8
RPRE R | FURES(E T BUSZEAS » A 0 MG - 2655 5 FTRURSE » ImERA
FRCEIT L T £ - BIEREY B 224EE (s_Top=null; s;_Bottom= null; s;_Left= null;
si_Right =null;) » DIFFEH P2 SEiraces -

ANZR 6 TTAR » FENBY SEST » S s 5K - EAID R = KERG » B—E0
IR 7-16 17 BHHBEEAFAMMARZERF » B0 1726 17 EESAEHA
WEZAERF » DUT 2 BIRHE R E 35 aeans -

HEMD  REAEIARS - AEBEAAA (1=0) > 218 10@FR » FTLES 8 17
HIRHE - BFIBEPUBTECIIARS - SL04(E T TUBESHEN - SR BRI MIAY S5

(corner block) - B LB RAUARAANS - FRLIGKIR T BUBEBEBEEE A - 52l
BB TAZGER - T 9-11 FTELE D BIESSRIT R 8% - B LBy Hisg» &
FEIEIARARRCSR - FEMMAZ K » SE—EFIARER » SHEEASOEEE£ERIER T
12-16 BRERIASEENERMR  ERERBEEFIIANELEE  BTOw
R LBRHET - UE R BRSBTS T I E A A
LBk (Top_Stack ) 41 » t BE4EIE 87 A B 18 £ AR IO A 75 38 4 1 4 B

(Right_Stack ) v » DUFIB IR R LUKZE A AN A RS & B i -

—HRMY - RAEREIARE - LUKEAEA (I=1) 208 1000)FR » 6525 RIS
—EMRFERIELL » REERCSR A EEEN L T HE » QUK S » TS
I8 {THIRHER » FRPTEPIBTECAARS - SLEUSE T RUSEHEAS - SR B ELEEMARIE
7 (corner block) » SRS EABAEATIABNEN » FILIE KIS T BUES BT » 5
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PSR THRIGER > T 192117

1.Algorithm Adjacent(S, L, T)

2.
3.
4.

i

16

17.

18.

20.
21.
22,
23.
24,
25.
26.

8§={S,, S, ..., Sa}, where s, is each rectangular module
L={l, b, ...., I}, where /; is each rectangular module inserted according to its orientation. (/=1 or /=0)
={t, 1, ..., .}, where t; is each rectangular module inserted according to its T-junctions. (=0, =01 or £=011)
S; TOP=NULL; S;_ BOTTOM=NULL; S;_LEFT=NULL; §; RIGHT=NULL
For each block S, in S do
if =0then /* [=0, vertical orientation*/
for n=0to ¢
9. 5;+-POP and delete from
Top_Stack
si_Bottom<s; Bottom+s;
s;_Top<s;_Top+s;
s;<-Pop from Top_Stack
si_Left<s; Left+s;
s; Right<s; Right +s;
PUSH s; from Top_Stack
PUSH s; from Top_Stack and Right_Stack
else /* [=1, horizontal orientation*/
for n=0to ¢
19. 5;<—POP and delete from
Right_Stack
si_Left<s;_Left+s;
s;_Right<s;_Right+s;
s;<~POP from Right_Stack
si_Bottom<—s;_Bottom+s;
s;_Top<s;_Top +s;
PUSH s; from Right_Stack

PUSH s; from Right_Stack and Top_Stack

13: BRIRFERE
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BRSNS - AR Z[EETAEARECSR - FEANA
& > SEEFIIARIEA » SEE TB00MEE TR T 24-26 PR T8
TRAERY E TR - (B RAERS S B AR B A BT GBS
LE R B FREAEPIR TR E ARG S 5B » i
AEMEFTIARE AR LBk » DI A E S R AR AR i
o

AU 13 B » AR TGS RIS - S (ERAT AR - ZESCEAEE 1319
TP ERAEE BRI T LB B = A RIS EEAAAEAE—EE - F1an
B “c” o BUFIRIE 13 o > BRATLURBRE S AR AR AR > g e £ LI AEAREY
BV ETURAEREE @ EETSESNE ‘a PARAER VIR ARA 1S

e B o BFIFR— BT abui(T, B, L, RIS, - E 13 NHTRFEA - 8
FREEVIAEREDI T R A R R B 7 2 SRR - Dl B LA &
HALRE - BRI R SBRME FHMI— BRI E T S BRI » AL
BT — B S ERAIARTAR -

o L B R
) d b
b of| @ b

a
c b d a ef : f
d ac ¢ ¢ e
. ! ¢ d
Sl e | e
L RARRA TR A A

[ 14: CBL &4 AR ABIEAR
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4.3 BUBE KT B

R R ACEN AR LIRS S LR ( Gradient based) Z RIESBSE
T B EE S SR SR SR FE L REE (objective function ) SERMIEEEK (constraint
function ) BURERIR © FREEHEBO AR - EREELSHR » BRI
(Non-linear Programming ) 2 Fi% » FIAEA LiSESH: » (BaeRIGHERIARE
FoRH— A R - RN - TRV AR -

{BEAEEEEE K (SA, simulated annealing ) » ZESREHBIRHITENR - LURAERRET IR
RS R » A BRI T ELFERRE P RAE ARG R SR R )
AR A RS TR R R ARAIRE T FRLUSHBR i -
BB EEEE  (E 14 FTR £ AR S A
A P A TR IR S AR  SRIBIOEHRAERE -

4.3 WEBEA Y AT

BEBEJORNE AT  RRRERETIEAETR  E AT G
R RE  EEAEYEREY  SEYEEEKIERE » EERR
EERRRIRE S RSRAEREIE IR - EETEARENSBYE &
SRS BINEEE  FESBEETRT - Il TR SR e
S BE T BRES)  EREEESBE TR GERNHIIES > T
& B H E RESR ISR HAAE - (BRSBR T E HiEs) - REMAE
SRBEACE IR - TREZEEN TR  SBETHEEEHhgRms TR
T4 R R A RIS » (HRE— 5 SEEKE TR e - &
M EEER K EE - AERA S BRI SRR  BEERAEEE -
EREEROLEE > o8 —ESERNES > EEHERNERSMENEH
i FIESERTEOEY AR BE ISR BRI g LR
B SREA NGRS - e E TR - (BR TR
R » BV E AN AR R » S — AR - AU RS (5
B RS T - 1218 EE SRR e R » (R RIEIRER B R
e -
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4.3.2 EER K E 5ifg
AHFFAEF FEEEE Ky HERMES B TR
L iE— 26
2. iR« EEE VAR
3R STEEERE
4. AR : E4ESEFR
5. R BT B AEERE
6. TRIZ/S © A Metropolis ftEIEEE
1. ML - BRI RRRIRG
8. PR\ A ERRRIAE R

4.3.3 BEER Kk 28

BERXEETEERENYERS - BYWEECERNHRTR » EyEES
GFEE L ERRNSBAME » MR BENEE - DURSE BBt eraFHEE » Fit
TEREBRKEEET » EREMARERAESRETEES  INE ESRAEE
544 HEREHAE THEER  RETLBECRRET  BEN TR  SBERST
R > st B FR KRR SRR -

FBLL ERERT  TTLAE SR O B AN 2B IARE SRR
IARIRE THESER « BAMEEBR JOREW: » (MR EAE— R A TRme  BEns
BRI LIRS » SEERGEIR © EIONNT ST LA TRARERS RIS
WOE SR AR BN SER  WHEILENSERRNE  FEREEE
exp(- A AKX EE A OB » LU SR A e BE TR S B T AT S T - B RSE
(EZEOMER  GHEZRE TR » BENRIE - U TR ERMEEF R EE
VA B B

L 75 : FIHAIEEE » S MINE RS RE

2 Te: RESIBE

3. ¢ 1 RIRMREY

4. L EEREL

5. Tt BB E,

6. K IS EE (FEARWFES K=1 » FIUEEBR /GBS » ReH)
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H B YRR B T RATR

F 2 MBRRKEE RSN A

ik e i S YL e i<
1 Ts MEBE 1000
2 Te BRBRE 1

3 4 P EEF 0 0.95
4 L HE R 1000
5 T " RBRRE 135
6 K kR TR !

h - HEAER

KR E ERAEA » 28 Y MCNC FRrEtisngiias » K F EaIHEACHE xerox ~ hp ~apet »
ami33 » LUK amid9 F{EEERAEA - 55 SAEAE R RIR S EBEL S - EARAR R
it > a0gk 3 Fow -

R ER AR SRE—ERES IR EHRECTELAAET - £
SEHE  RBRMS RO E RS RIS EER KRN FIARERESE 1000 £ FEIER
BB R BER TR E R 400 £ EEEEREERIEE TR 0.95 19EE BEAEK
(S 400 ERZIEE) - HEVER | B RESEEERAR TRIEREEN 0.05% - H
EIFER - EEREAHHE » RFFEELZL Visual Basic 6 38825 » (FERIEHIRTE
Windows 2000 FIfE2 R4 T » CPU & Pentium 111 300 » DAKECIEAE 128M Bytes AU
B RETTE S -

# 3: MCNC ey th R i &

WAL ¥ 418 # #% A & #(mm’)
Xerox 10 19.350296

hp 11 8.830584

apet 9 46.561628
ami33 33 1.156449

ami49 49 35.445424
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B EE-SREAWAN  BRE—EEREAT  LESHY 5 - 20 20%
HUBAE » DUS SR MIRAT - B TRIRSIEMEES 2058 3 AR SUFELZE amis3
TPEEEN 33 (EIRAECREY 20% » HELE 7 B RE (ERIRIRRIZEES | TS amido chig
A 49 B 20% - LR 10 (TR S ERRIRGIZ 8 - HNE—EEA B
FHR=REEE  MEXROES  REAGEFEICF S ERRES - TR

RIN% 4 i
£ 4 B ERRHOTRER
#h | Emas | maek | rnex ME2H%) B E()
3 T3
cl 10 2 5.315 25
Xerox c2 10 2 5.693 5.845 22
c3 10 2 6.529 23
cl 11 3 6.072 30
hp c2 11 3 6.432 6.312 35
c3 11 3 6.432 32
cl 9 2 2.077 16
apet c2 9 2 2.077 2.077 18
c3 9 2 2.077 16
cl 33 7 8.533 60
ami33 c2 33 7 8.787 8.771 50
c3 33 7 8.995 55
cl 49 10 8.575 90
ami49 c2 49 10 8.805 8.783 85
c3 49 10 8.969 92
ER 4 2 BRFISBIEHE—EE A ME R E R SRIBTEE S RIS B -

F xerox TER—HR » FIRAUBHAESUS 2 0FREIT » THIMIBEZERIR 5.845% ; hp £
B8R SR BHRERUS 3 09IRGIT > F90IMIE IR 6.312% ; apet fEB —#% »
HORHBAR MBS 2 BIRRAIT - 9B ZRIR 2.077% » ami33 7EE—#5R - BRI
AEMEEEES 7 BUPRGIT - FHIMIBZERIE 8.771% » amid9 7EH —#K - BROEAELRS
10 BURRHIS - FISPE SRR 8.783% ; SELAEAIOHEL - MALUSERITATEE -
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HR S EEET  RPRENSEHREHES - HEREN = ERER
A > B xerox ~ hp » DU apet BUREAEED » FRLUSCBRHE#RESHER > #
SR O R D R R IR AN R E S RBETEROEER » R_(ERA
ami33 » DU amid9 » FFISFIERE 3 EERES « 4 EERES » LUK S ERIRERE

BRIZEERES - RESEHREIREG - HERESRWOK S frx -

& 5 FEEARRIGOERER
A ij E;& P M E 7% 1 (%) f\) M
~ e @l |+ ?
ml |10 |2(2,2) 6.529 26
Xerox m2 {10 |2(2,2) 6.637 16.658 |30
m3 {10 |2(2,2) 6.81 28
ml |10 [2(2,2) 8.429 38
hp m2 (10 [2(2,2) 8.94 8.599 |39
m3 |11 |2(2,2) 8.429 36
ml 2(2,2) 2.077 20
apet m2 2(2,2) 2.077 |2.077 |18
m3 2(2,2) 2.077 15
ml |33 {34,4,3) 9.063 65
ami33 |[m2 (33 14(3,3,3,2) 9.122 (9.197 |70
m3 (33 |5(3,2,2,2,2) |9.406 67
ml |49 13(6,5,5) 9.035 100
ami49 |m2 49 14(4,4,4,4) 9.197 [9.271 {96
m3 |49 |5(4,3,3,3,3) |9.538 95

FF S T RS FISE—ERAMERER ARER=ROERERITS
$ xerox ZESEHIR » BIRIERUS 2 WIREIT » FIENMEZERE 6.658% 5 hp EZ(E
B BRES 2 (IRET IR 8.599% ; apet FES(HMIR - BORMEH
52 WIRRETT » HMIBZERIR 2.077% » ami33 ESEHR - SREBIHFH3 45
BORREIT » ZSHHIB 2SR 9.197% » amid9 FESEHR - HREBIHIFR 3 - 4 SHIR
BT o FSHREZERIE 9.271% | BT » MALISEIRIFIIRER -
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Bz - MEEmEEARR R
6.1 55k

AR FER R AIHES ] (CBL) » AR SRR IR T AN AT S R S T A RS
RE » DL MCNC A6 xerox ~ hp ~ apet ~ ami33 » DR amid9 F{EAEASRE] » Lot
KRR AR OR R  ERIBATBED > RFSERASEFEER AR » s
IIRIHER - MAEEE ARG AREES SR FELEFSERE  EEHERMR
ST B FRMECEET S ERIIRHE » STl ST - (FIEE
KETEHTEZ I GERE  BETESNES - FTLGER I AR E a0
PeFA IR FFAORCR BT AR UABRFIARH AR RIREEE: RIS » 2
TS EIFRIRFEMRE - FESERMS I T MEE SRR - —(E 28— REH
FN—ERZEHERRG]  RBRMERTY » KPS0  HHESEEE 9%
DUF - L ATLAGERARIF B A18AEY (CBL) FomiEa LUKE—{ERIFHIME -

PHEAFHE ORISR —(E NP HRE - T LERH RS2 EF ARRNERE
RAFEMERRE - (ERERREH TATERBIRE L » A 2R f A AT SRR A
S EFERERIEAEAEY (CBL) FoRik o JRARISE(RE NP 58 - W EFHRARIF < R -

6.2 R

ERIRERITE - RRARN ERIEE B EEAE - FIL AT LEsAE B A
MR BEFI AR MEU B RIERIEE - RRIELIREIMRE » /S heaRFy

R~ 253K

1. Y.-C. Chang, Y.-W. Chang, G.-M. Wu and S.-W. Wu, “B*-trees: A New Representation
for Non-Slicing Floorplans,” in Proceedings of the 37th ACM/IEEE Design
Automation Conference, pp. 458-463, 2000.

2. K. Fujiyosi and H. Murata, “Arbitrary Convex and Concave Rectilinear Block
Packing,” in Proceedings International Symposium on Physical Design, pp. 103-110,
1999.

3. P.N. Guo, C. K. Cheng, and T. Yoshimura, “ An O-tree Representation of Non-Slicing
Floorplan and Its Applications,” in Proceedings of the 36th ACM/IEEE Design
Automation Conference, pp. 268-273, 1999.



138

RFEHET]

4. Xianlong Hong, Sheqin Dong, Gang Huang, Yuchun Ma, Yici Cai, Chung-Kuan
Cheng and Jun Gu, “A Non-Slicing Floorplanning Algorithm Using Corner Block List
Topological Representation,” in Proceedings ASP-DAC, pp. 833-836, 2000.

5. Xianlong Hong, Sheqin Dong, Gang Huang, Yuchun Ma, Yici Cai, Chung-Kuan
Cheng and Jun Gu, “Corner Block List: An Effective and Efficient Topological
Representation of Non-Slicing Floorplan,” in Proceedings of ACM/IEEE Design
Automation Conference (DAC-2000), pp. 8-12, 2000.

6. M. Z. W. Kang and W. W. M. Dai, “General Floorplanning with L-Shaped, T-Shaped
and Soft Blocks Based on Bounded Slicing Grid Structure,” in Proceedings ASP-DAC,
pp. 265-270, 1997.

7. M. Z. W. Kang and W. W. M. Dai, “Topology Constrained Rectilinear Block Packing
for Layout Reuse,” in Proceedings International Symposium on Physical Design, pp.
179-186, 1998.

8. M. Z. W. Kang and W. W. M. Dai, “Arbitrary Rectilinear Block Packing Based on
Sequence-Pair,” in Proceedings International Conf. on Computer-Aided Design, pp.
259-266, 1998.

9. S. Kirkpatrick et al. “Optimization by simulated annealing,” Science, Vol. 220, pp.
671-680, 1983.

10.J.-M. Lin and Y.-W. Chang, “TCG: A Transitive Closure Graph Based Representation
for Non-Slicing Floorplans,” in Proceedings of ACM/IEEE Design Automation
Conference (DAC-2001), pp. 764-769, 2001.

11.Yuchun Ma, Sheqin Dong, Xianlong Hong, Yici Cai, Chung-Kuan Cheng and Jun
Gu, ”VLSI Floorplanning with Boundary Constraints Based on Corner Block List” in
Proceedings ASP-DAC, pp. 509-514, 2001.

12.H. Murata, K. Fujiyoshi and M. Kanedo, “VLSI/PCB Placement with Obstacles Based
on Sequence-Pair,” in Proceedings International Symposium on Physical Design, pp.
26-31, 1997.

13.H. Murata and E. S. Kuh, “Sequence-pair Based Placement Method for
Hard/Soft/Pre-Placed Modules,” in Proceedings International Symposium on Physical
Design, pp. 167-172, 1998.

14.S. Nakatake, K. Fujiyoshi, H. Murata and Y. Kajitani, “Module Placement on
BSG-Structure and IC Layout Applications,” in Proceedings of the IEEE/ACM



PUEARGHS I FORE R B RIRE T RIS FEASME 139

International Conference on Computer-Aided Design, pp. 484-493, IEEE Computer
Society Press, Nov. pp. 10-14 1996.

15.S. Nakatake, M. Furuya and Y. Kajitani, “Module Placement on BSG-Structure with
Pre-Placed Modules and Rectilinear Modules,” in Proceedings ASP-DAC, pp.
571-576, 1998.

16.R. H. J. M. Otten, “Automatic Floorplan Design,” in Proceedings of the 19th
IEEE/ACM International Conference on Computer-Aided Design, pp. 261-267, 1982.

17.D. F. Wong and C. L. Liu, “A New Algorithm for Floorplan Design,” in Proceedings
of the 23rd ACM/IEEE Design Automation Conference, pp. 101-107, IEEE Computer
Society Press, June 1986.

18.J. Xu, P. N. Guo and C. K. Cheng, “Rectilinear Block Placement Using
Sequence-Pair,” in Proceedings International Symposium on Physical Design, pp.
173-178, 1998.

19.F. Y. Young and D. F. Wong, “Slicing Floorplans with Range Constraint,” in
Proceedings International Symposium on Physical Design, pp. 97-102, 1999.

20.F. Y. Young and D. F. Wong, “Slicing Floorplan with Boundary Constraint,” in
Proceedings ASP-DAC, pp. 17-20, 1999.

21.W. S. Yuen and F. Y. Young, “Slicing Floorplan with Clustering Constraints,” IEEE
Asia South Pacific Design Automation Conference, pp. 503-508, 2001,



