; hi j kI me3enLTD6Tnl 81 DESCRI PTI ON  COMPCSI TI ON AND METHOD FOR TEMPORARI LY
FI XING SCLIDS 5 Field of the Invention The present invention relates to a
et hod of tenporarily fixing two solids to each other and to a conposition
used in the method. Mre specifically, it relates to a neﬁmmmummmmmmmn
tenporarily fixing two solids to each 10lother, which mak illdll e

for exanple, to fix a solid such as_a:sem uctor device toxgoasmbstrate
in order to process it and to eamIRF QREW%ﬁﬁﬂe solid fromthe substrate
after processing, and to a conposition used in the method. 15 Prior Art It
is often seen as one of the current econom c activities that after one
solid is firm GOMPREATIENaANPhMETHEP BORNdEYPORARIEY, FIKENGWEOEEPSds nust
be separated fromeach other. 20 For instance ) in repair work which is
carried out when a crack or crevice is formed in the wall of a building, in
order to Prevbetdtde tmakB@eemtianresin injected froman injection part or

a part therearound, a orar Stqﬁﬁ%P seal is affixed to the crack or
crevice, the resi mth& QFﬁ -1l g’rﬁje@i%?j 'R Mehed %, and the

seal is remﬁ@rﬁboﬁrﬂf%ﬂfﬂﬁgomlyofﬂ@sﬂﬂt@daséhvsthéruaﬁé gshg wal | may
be danmaged when the seal is rempved. In this case, a fixing method which
can provi de eepesieien resed himngthesrethedi njMasnsd cﬁ’Pemiefsistd-mf I&£ repairing

resin 30 and engblesd onLeshe 4O sBRLRRURNSY £ROLLY AIJ BOINRAALS daalest red

(see JP-A 2 erm I'n means an "unexanm ned

publ i shetlo Japtines g w.‘raitcﬂmnaaqqﬁ itaposaible| nfer texeatpisnt tofiprawdiiy a
fine surface to variou i

terials and the te orar f of a wooden
frame for thd ‘b‘?oﬁ%c?l%‘?f“%?o%&a‘éw?s e ‘F}%mmc‘?eﬁ 1?/% :{‘ Qf?qeéﬁ Qen a

case where aﬁf@ée@é‘e.l.tsahﬁdtb Sedd 11y refnbwdtﬁ@ @emtmn:oﬁpthé YL frfeessed,
it nmust be z@garated fromthe above solid. 5 A solid fixing agent which has

fixing strengttenrRreeessing oranhd® aacABPREA taPNf pRPAglA Boe ipthmi a
separation method used in the above case are yet to be proposed. Further,
in the case of a sem conductor device, a circuit such as an IC or LSI is
formed ibSa Patge Autber of 10 areas arranged on the surface of a

substantially disk-]ike s conduct or wafer a Iattlce for nd the
areas having the ﬁ?%tofgé%%ﬁ?rhe?%%%r%fd _LEFBTRE p?%?l‘g‘{"gf‘r‘n ned
cutting |inegctovit08yCenseAHEd Wiesoalianeet g1knl1yheiReqdEs tardtiEmLCess

of a sem conductor device. To inprove
solid and processed, the two solids must be separated from

each other.

20 For instance, in repair work which is carried out when
a crack or crevice is formed in the wall of a building, in
ordef to prevent the leakage of a resin injected from an
injection part or a part'therearound, a temporary stopplng
seal 1s affixed to the crack or crevice, the resin is injected,

25 the injected resin is cured, and the seal 1s removed. If
a conventionally known adhesive 1s used, the wall may be
damaged when the seal is removed.

In this case, a fixing method which can provide adhesive
strength against the injection pressure of a repairing resin

30 and enables the resin to be removed easily after repair is
desired (see JP-A 2002-249761) (the term "JP-A" as used
herein means an' "unexamined published Japanese patent
application”).

In a treatment for providing a fine surface to varlous
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15 the heat radiation of each sem conductor elenent and to enable the
downsi zi ng of a nobil e apparatus such as a portable tel ephone, the

‘t hi ckness of the sem conductor elenent is desirably nmade as thin as
possible. To this end, before the sem conductor wafer is divided into
sem conductor el ements, 20 the rear surf&ce of the seniconductor wafer is

dt d i ned_ thick ._Alth h th ] duct I t
Tust be 111 A1 T Mk (5 FBSLEEBPOT &TE TR PEAPaGT ABDPI T et ep.

they nust bepsedacei®tl éf odn tder tiiislfardierami | Rdid¥e IOWIMRIn ddwm _
sem conductor wafer and the 25 sem conductor el enments which are fornmed thin

are fragil e dgaseovhegacafites crenteliddd Faymby Hrmdito anetkeE&aedridt i on
step. In thi i fixi i i i et rd i

separation ei%‘gaﬁgo?ée%%%édfgméétﬂﬁ%éﬁﬁn%h sft}goﬁlgﬂ |E[>:[g>r}7;é %igtlﬁ'drucjf and a
separ ati oh netsibdd dbilxingesfertthehath\has30ixingistarength and sepsrad orsee
JP-A 2002-66911). That.i s, front suyrface._and/or rear surface of

sem conduct of2 f&%ﬁi%}?@ﬂ%@a&?‘@ea rﬁfﬂTﬁqaﬂﬁdvﬁﬁépaEragﬁf’g LE] ]ilﬁgéﬁf‘da
processed acLRl€h8JabOvaPphséahtr&Nydtr £6S6e 59%9@%&@' e, in surface
processing for meking the front surface 3 and/or rear surface uniform

with a surface prdtesthern, ttehtheueasecdf & eriserduekehdecite pdi shing
(CVWP), ther € be .p rkpLe and a
material to gjé]?%lr?gge%é%geaﬁéu%n g éggﬁgﬁpsaqioer e\é&l)%ﬁl évg?rgggiuﬁeeéﬁfm of
processi hg. dheasrantasged ane thie seaxfaser bfca dbstavaftally dlsisdikeadher ed
to a hard plate,and/or, an elastic carrje backi n as. the reference face
Lo hol'd t ho SRRLEORGRGESE FRFehidr bt Ehat Fad ahyl RBPA50at AT of
processing. 4ReAsiPBalt brmb@Sth¥radhear80aibeafl 406hgSpréadstePingdr
surface of the wafer to a hard plate and/or an elastic carrier (backing),

or glass or esEhing iipesrhpcPrndvree semicehfacteor elemertsointhihe|ike to
hold th f i ' tk). "
0 € Wa ﬁ%%&ég@%ﬂlrﬁ%ﬁsgs BPeéeséﬁicgﬁﬁggﬁgngﬁiéeﬁe 'ltpdinﬁ?gclwﬁéj wax

nount i ng net I'S wax nountin e rear surtace of a
waf er anti5~ hhedhpbatt ealidathgnaofii gachr semicondsotbdrncelémenteandpte, a

ceram c plate_ hayi a_hi gh-preci sjon pl.ane are_closely adhered .to each
other ( tne Feaple Fheadirihis ch dmopileismndt iy hehas APdR Helhg vax
as an adhesi ¥g1ephbhet htBeMehleRness bhetReOsEREEOHAAELtbHCelbmBRALSUST ace of
the wafer is carried out as followed the nodel of the rear surface of the

waf er by confesirphgyirade ag tBAR RS POSFIRAR -of TP H &% epseePBEOF At s d
| at dth i f i b
plate an EeﬁlglgSﬁaﬁéEo wéé‘% ;ﬁ.‘!@:‘%iﬁl&éﬁ %ﬁ%ﬁ@%?ﬁ?ﬁﬁ&&?ﬁ%\ﬂﬁ&&é? e

processed nust asically I's nme Is said to
be unsui 2abl théoreahesyurbacs Hghd seamicomduatorhwasespisef gnoundi by a

devi ce and is_w.del se r the surf racessi n bare silicon.
However, vvaxpﬁggagﬁgmgﬁegd%g%?%gef8|’ tﬁ@i@fﬁ% a@ée p%@%%%’f%‘bci%% a

cont am nat i oalghehtsbeE B €1irinliySE tkéd it lthel Pasé platid oft aagitider
processing and nmetal inpurities contained_ in the wax_remain on the_surface

of the waf er 1Bfths 9Eladdng s teR. Hherrest Pa REPAEREPAFT MR IPEITIRRRE t he

surface of thec¥afl griaHRgas HowdtdrONHE! SdmiSodGudEoPIWEESS Cshd t ke _
surface not to be processed of the 4 wafer as a workpi ece nust be kept in
a speci f b r squiceddvcivrs ekementhwhdgbecant fovmed thinldre Emagiterders

“adnesiver kRt CAELPERR nicbhnR sk PRekdn AreaE BEhE gk aR o8,

separated fromthelfsukisis aissef FarmPEOREAGI 19 réfiddd g thet feihdbken
wafer. Further, the renmoval and/or cleaning of an adhesiv er fornmed on

|.a
the renoved #&PBranf EPPETALPARATS LAY Fﬁ)diaﬁtfﬁeﬂ?:%ﬁF RO RGESRS er .
Particul arl yawaepi d fmdt@ia anbl 8 irat i Abtha¥i Witich meet the above

30 requirements are desired (see JP-A 2002-66911).
That is, the front surface and/or rear surface of a
semiconductor wafer and/or a device mounting wafer are/is
variously processed according to application purpose. For

example, 1n surface processing for making the front surface



10 sem conductor elenents on the front surface is to be processed, after
the substrate and the front surface of the wafer are assenbl ed together,
the rear surface is processed. However, the elenents (such as a pattern or
hol es) on the front surface may be danmaged by pressure at the tine of 15
processing, or broken at the tine of sepdration after processing.

Particul arl n the water_after | i shi is as thin as 10 tp 200 pm it
may be brokéf‘vgfrfﬂtf FehSHEAm ?/r“i‘)ew:‘;%bk%ns’%é??}% RT3 1 8% par gti on.

Al t hough matedd SqedldReh 'J eaahiealcnsthhd ecadhssi venihgvecireen wryel oped
for 20 tenporary fixing for the sane purpose, none of themcan hold a
wor kpi ece firefgrence htace ngo die praeessed) oft ah warkpideaehanugh Ige aat

easily, enab t C i d i r gqpered to
t he wor kpi ecéer?&e?n@g}:éﬁﬁ%?of ?giﬁficeeédsgeg@rnﬁgg: i()%%igﬁgf %lrg%t %gnr{ré%ﬁoln 0

sem condugt adt ehereihe otSppocebsihyontTise firand suffatder reaersudtacd he
thin wafer can be renpved, it. may_be broke jn the

or def or ned
transport at | Oh AN FPLHAT oIy EF@&FPH&%FB}?% pepte AT aBRIGFHG y of

the Inventiogattids @uAPISS] £ thee rRFez@ikel BXEB! t8MS DA PFIY ivilEdy. |
tenporary fixing agent with which one solid can be fixed to another solid

firmy and tFeusol the wafebanasbabatprecised eadeeldt abrtastinetofreafter,
and a solid fixing 5 method and a separation nmethod maki ng use
of the terrpoég%g%%(%{%g agent. It is another object of the present

i nventionoto provikemaanenpdréldsdlyiadheadent theifmdnty sus€Edceoortitear
processing 5 of _a sem conductor wafer, w_th whi é? a serr'&conguctor waf er can
be hel d i n sHeRtaceQbRe Mafer tojahardRiareanes ey amalestdd - = e%r d

plate, elast{gabRingp! brbFLkifdbor SEranPsidMLridie avd®isF fibdtiaatd ke
when it is to be processed, the wafer as a workpiece can be renoved easily

and a fixi ngfegeatwatgeron otkelhbikel €@ hokd vilie waker s r& MRetP8re or

cl eaned easi whj q ot nd i I i Nad he

waf er as thek%gggisécfe‘?’baef%@]t%e’n%g&ﬁo f?é?%éam‘{%ﬁggﬁgiggs@%&%a ion

met hod nBg&i nOn ugel oiwakmmotiatthngangtiio& theageatr sutrfacs of ial wafientdmsd

obj ect of the present .inyention 15.t rovide a tenporary_fixin ent

sui tably used 1?%‘7 é?r}l;ﬂﬁeax%aﬂ‘@?‘nfq £ 3 i@%Pgﬁﬁﬁ}sgrPPhsV&ﬁngﬁﬁet%%°W Ri-Tan be
easily fixedaofefakts Hided havied achY ghngdreuiehynaplasa) &feEIBWEDy easily
when it is to be exchanged, and a nethod of tenporarily fixing a CWP_ pad

and a separ agfbaredtioeashiathenéEhefraarespofasans b vafendsgrted|t is
a further objp 2 i j i de cessi ng
a sem conductg§£ag %rgbg/péf%g%édtﬁ%’?s%mggo% uéc) %?(é Mf@rﬁgﬂggﬁtﬁﬁ' fixed

on a baseopl ahe fyocdmes by \ef nhichfttonESshitfase ofthhe whfierhks adopeibed of t he

present inventjon t ovi de .a net had rocessin he rear _surface of a
sem conduct o?u*v'va‘l‘%r ‘?ﬁf?“ﬁ%&js@'ﬁ _ tog t_ eeﬁgﬁfssgﬁ%FFﬁeogaFﬁﬁr 0F* hol es)
on the frontpglideol Mg RhePkest ténPR§ dddirddy 6lE0ERe \sadiIe oNEhd ol d
the wafer to a substrate 30 when the rear surface of the sem conduct or

waf er is to BBTArRtRSeANd fhey ERLCKPRESHPEKIRFE- t RANEPRBAITIBIAERe
front surfacgewied ¥ /& b?;ﬁgﬁgggb§dprﬁ@§€5§éa%aﬁ%@l§s riBe YRfehids a

wor kpi ece to be renoved easi I Xi ng agent | ayer "adhered to the
waf er to2be metthodd thiisomethedndd eaidl yo be unsuitable for the

processing of a wafer in the step of mounting a device and

is widely used for the surface processing of bare silicon.

However, wax used as an adhesive for this surface processing

has a contamination problem because it is difficult to clean

30 it after processing and metal impurities contained in the

wax remaln on the surface of the wafer after cleaning and
migrate to the wafer or device.

When the surface of the wafer such as a silicon wafer

is to be processed, the surface not to be processed of the



6 and is free froma contam nation problemin the wafer as the workpiece.

It is a still further object of the present invention to provide a nethod
'of carrying a wafer w thout the breakage 5 of elenents on the front surface
at the time of cleaning and without the breakage and/ or deformation of the
waf er by closely adhering and hol ding thé wafer to an organic pol ymer

ticularl th . aft | i shi is thi ft th f f
Phe vafer | /AR BECSHOFKDYFREdEerhFCRERE 42 3 6 oAb FOT RS et <

and advant ages i9f thiaecBseseftchpyentd @R1W bhdabe¢rEoad RadIeds 1 fdP Mdviee
foll ow ng description. According to the present invention, firstly, the

above obj ectBeemdienrianedes Matamials sddah ianfegenaradily faldiated 15 by a
method of teptiyen fidid (Y0 SLbifY FenSREd ILRT LM Wadedigui g crystal
conpound or a conposition conprising the Trqurd crystal compound. According
to the presendrkplecd ilenseparandldyfromahabeubstivptet af bad prbocassiges, of t he

t i ti 20 attai db t fixj iti whi ch
conpri ses a ToTRI LAY j 0t tRecBROKERFater, « BSIeT, theFePGrRhERHIOT
tenporarily &i&dmfhd W SN | &t d 91 P& Chapd P eF ormiSE Wl tiih temdifed s

invention, thirdly, the above objects ‘and advantages of the present

i nvention ararefisi Gl bouly, aresuhbingfin chkipereentamingted vabesol ids to
each other w | O t C u 0SLELOn i sing the
Taui d oryst ot EERpk By G Phe SPERE Birbio, GETRGREAECHEOME' 0o nd
or the cboposehicondetteeneldment® snl ths fréutosdrigce oisheopbesent
invention, in the fourth place, 30 the above_ohjects and advantages of the
resent 1 nveREPEREERY: At ate,5URSAERRERER e EEan G U ENB 8O A ch
have been t eg@oéAldrdeyabbefflbl ERFdtIENERNRYrédie sthidwrd EBRNdasddal NY
met hod of the present invention by nelting a liquid crystal conpound -

bet ween t henfowevencceheli etenentpe( prekR et 2 rREFEQTM, OF MRS} i9n RS ace,

t he above obj QIFFE S L ntio r takned by a
nmet hod of te#r%(g)égrl y ?’?’é?‘ﬁ%ﬁgﬁ%ﬁ;‘?‘%@%ﬁfe’% ég%s%@%ﬁa%fkcg{lépgfﬁéh%g,
conpri sihy: précdssiposi orobroken atqthd timetaf seppvabiionrafiteonposition
conprising the liquid crystal, c und.to space between_t rface of
Che pad for Precefthien Badadi i paned, PngRiiter aster porianiho’fs

sem conduct ogs dguirt asang #d120dUahacE: flayob8oKdnatd/er thiidmdieryad;
and 10 (2) heating at a tenperature equal to or higher than the nelting

poi nt of themﬁiYchﬁ_ -Brekystat _%ém&&%mpﬂ?@ﬁi@@ol iﬁ@tBﬁPBP "ﬁ]‘éﬁl}'i}f&cﬁd
crystal COWBHEﬂeas'Ip?‘Qés‘H:fé Eﬁnégti{ré afcﬁf‘esfl%'f ﬁavefwwabva&gbaa'f@é
polishing on the surface of the base plate. 15 Further, according to the
present ROvehemporary fiiwing folr phecmme purposes nbhem$ theth cdudmides of

the present invention are_attaiped by.a nmethod of ocessing a wafer for a
sen bonduct of WERARES TRy E the't the B et lRs  ¥n HeloyS G
conmpound or Wo£RPLEEE léAWN 3P, eEYles Blet Fémbvalidhd/ oS cAleanamigoofdard 0 a

space between_the surface of the waffer for a sem conductor device and the
surface of a3dBgsivartayer adRergdihe WAPYOTKRIeFRAt?RG dF EreenpedBiure
equal to or ghghfdedNat 1dif ARl LoRNPaPh L1604 JfSemiBdhAuCtYE! & eféitBOUN
and then cooling 25 until the liquid crystal conpound is solidified to fix
t he waf eB5f opnathenfrontiusuofadevi ce on the surface of the substrate; ( 3 )
processi ng the ex rface t fi fer f a,.sepnl ct

device; 30 (4) he?‘?ﬁ%@%é ea‘/é?%r tfeol?%ellles)é?rllq'@\(l)\% %8 oF%Be‘\?gc‘gL’g?@%&' P{

t enper at ur e mgyabe tbrokerhogh@efbbmadt it the tiragsportiatdont beepi apdoxrr yst al

compound to separate the wafer fromthe substrate; and ( 5 ) cleaning the
separ at ed waFBp fbpaning.pteRqafter yevr¥eal.

30 Summary of the Invention

It is an object of the present invention to provide
a temporary fixing agent with which one solid can be fixed
to another solid £firmly and the solids can be separated from

each other easlily thereafter, and a so0lid temporary fixing



8 wth a solvent which dissolves the liquid crystal conpound or the
conposition conprising the liquid crystal conpound. Detail ed Description of
the Preferred Enbodi ments 5 The present invention will be described in nore
detail hereinbelow The tenporary fixing nethod of the present invention
uses a liquid crystal conpound or a conp®sition conprising the |iquid
crystal conpound as a tenp orar fixin ent for 10 tenmporarily fixing two
solids to edgFhrdhand T’héeppﬁ aoer%?kw JRHERRS P H e NS Fﬁg%t)maﬁ’ has a
transition poiin g éggrp,pl sotropic crystal to isotropic crystal and a
melting point for shifting fromisotropic crystal to isotropic liquid or
what has a nel ti ndtHpd$ amoftinericb iedt pfr@efpmsantslmemi@nctqw@wiﬂg

ani sotropic t R t [ f [ I

aud and i oeiy Ry FHEHEREEY S8 cdhrs et dobnelpRecagEle G |
t he present om\aa@umomo&hahfeme \emtndmjsckﬁlaf rﬁe;nﬂdorﬂtdum:amtfher
solid, processed and_then segarat ed fromthe other 20 solid, It s

preferred frofh 0 Beddndn $Rch 2 Manpgry thafsih) 18 wdhargd and
crystalline ﬂxé&’ltbda AbraeRt & MRE B3 cCeaSPELE f('b%.%hclﬂ’lga oF Siipd telaxe! al
conmpound having a nelting ‘point of 35C or higher be useéd in the present
invention. Eeamnpl wsfer ahdhe gike vmqrst:lézl J-smmfw@nnrmeshedarﬂmemmed in
the present | nventl ncl ude sodi um | rat gdlium ol e (i Qf assi um
hexanydr oberbd EorERLPER A EE R e Raniny, Faf a BNURT SaetbiaR o

sodi um bemz cediteréd hyo - thé zaGde FantR renovid end /ot ldijemnem @haisaniyde,
1-n-dodecyl pyridi ni um brom de, 1-n-dodecyl pyridi ni um 30 iodide,
2-n-tridecyl$R4 WhLGH Ao MGG gause %geﬁaé@}}‘ﬁ%}ﬁﬁtm%ﬁ‘? dPntREWAEERy |

sul fonate, 35d-godlapytiyyaEs hyinyrd d&éﬁﬁ%@rﬁﬂir@%&h&&' éﬁmaé e,

4- cyano- 4' - octyl oxybi phenyl , 4-cyano-4'-dodecyl oxybi p

n
4-cyano-4' - mmﬁiﬁwmqﬂmmakéngww@@Ebﬁz@ﬁ@P@EﬂEY%&Wﬂ)ﬂw ester,

hept a- 2, 4- di enoi c AC 5- a enq| i

deca- 2, 4-di enoi c aci dﬂ;u ecaZaf1 ﬁlc? e(r?(?lcjceac;em q:g‘% c?%e%fq{t iwf)éln%&é)gll d,
docosancis aoé ob:(d»e:tM| & mnpbraﬁy Jﬁimwlge&wgadt csubbaayly cused dto

p- n- butylben20|c aci d, p-n-anyl benzoi ¢ acid, p-p-hex ybenzoi c id,

p- n- oct yl oxyCeMROTRFHhEFidk & C Q)ad«/\ﬁ’f‘rtg @‘EF Pc,cpgy écan e easily

p' - met hoxy- pe Dk &Y h WP bite ﬁféé’is@lﬁ%@@@ﬂké@&%ndl@aﬁ'@é@mt0' e,
ani syl i dene- p- am nophenyl acetate - met’hoxybenzyl i dene- p- but yl ani | i ne

p- et hoxybenz%$tﬂeywh}9nb¥|t yisahe |‘qengxclga@g|¢@y @n@-ﬂﬂ}ﬁw ok \temponariHc

acid, 1-benzg ht.h
p- met hoxy- p' :lf-)"@:ﬁl%?azoxybé’nze%glll21 %‘ éggg}:g%géo %Flrzlgﬁemaking use of the
p- hexyl c20 bovenpeparnepiying yppenyl benzoi ¢ aci d, p-acet oxyci nnanic acid,

b - hoy! oxy m br oHoct frfr e S St 08 s ARSI R0, 20

p' - et hoxy- mpﬁ@ir:ﬂd@ £-1hé PREAY £ 3pPOXds s LngCh dsemiconductor wafer by
p but yl oxy-m - br ono- p- bi phenyl carboxylic acid

p' - n- propyl of<5yx1ﬂlg rrhe @eﬁ\ilﬂ%wq;afﬂﬁﬁﬁyl te adGMP Pﬁdnft"-HSQyorz 3 |RAfeeni ¢
o1 ooyt o e PEPEROR B fepfog 2 vl aci . 26
6- n- pr op¥d oxy- 5- brIJlmi-sQa- aapmmnmm dbidat bdit phexyrésemt dmorehtrigrnt hoi c
aci d, 6-n-butyl ox br onp- 2-n hoi ¢_aci
6- n- butyI oxy{:%-PBé%?%enaotplﬂ?ﬁ%?g % %ro%%s?)fn% T‘l%?(ﬁ?&ﬁ ?)uﬁf%%%n?/?c%r boxylic
aci d net hyl %ﬁ%on@ucﬂohwaf@i(yh@vm@fwyi@ﬁmwr CeBemeh e hjd figieer,
p - n- hexyl oxy- p- bi phenyl car boxylic acid propyl 1t
p -n- gogecy:@?{ tﬁ“cﬁ?oﬁ‘?ﬁ?ﬁheﬂ?lE%Eb%&?*?cs%zl:c%r;);ﬁi?*c%sﬁ‘%kes

' -n-dodec [ [
p p' - bi phexy dlyséar E: ?’clogm gyélagieﬁy degltog"ra ?w-tenfggﬁénsyhﬁ)csﬁﬁartbeoxyl iC
aci d di n&@hywhest'ehe Jeehylszlu:efgdzqcmf the (semkeddndioo -wafew ptertd st er) ,
bi s( p- net ho cinna ) acet
i a1 Py 1T donckORFSRENT BRI o B RATEn 5 SPe. L PBRRNP SibkRe £ront

di al | yl i denegyefasexaitanenhbirddr shirbaughenpabresyeliohaetlaethe wafer
as a workplece to be removed easlily and a fixing agent layer

adhered to the wafer to be removed and/or cleaned easily,



bisTp-(benzoyIoxy)benzal]-(3-nethy|cyclohexanone, 10

p, p' - bi s(bi phenyl car bi nol ) bi phenyl ,

‘1-chl oro- 1, 2- bi s( p- acet oxyphenyl ) et hyl ene,

p- acet oxybenzal - p' - met hoxyani | i ne, p-nethoxybenzal -p' -cyanoanili ne,
p- net hoxybenzal - p' - met hoxyani | i ne, 15 p- fet hoxyci nnanyl - p' - et hyl ani | i ne,
p- ni troci nna -p' -nethyl ani | ine, p-nethoxyphenyl pentadi enalaniline,
benzal -p. am bR EFECLFan 4 CpsABRBATAC B ARP BRI Ss HeFar as thie
benzal - p- am wexkprded hyl ) ci nnam ¢ acid, 20

p- met hoxybenzal - p- am no- o- et hyl ci nnam ¢ aci d,

p- met hoxybenzal - p-Hinilo2aos kbl hyfugther ohiedtc ofcthe present invention
p- et hoxyben - -1 0 i j e

p- et hoxyben?g‘} P%-O?nqdr%ogﬁﬁ%%r# %%gcgag%%bﬁ %é"fa[efre,r without the breakage
p- cyanobehzabf plaments onathe fxomk eurflacesaerth€3ime of cleaning and

p- et hyl benzal - p- am noci nnanmi ¢ aci d | _ester, .
D ot hoxy borELTRG G i A SR F 9 8 B oL A SE DAL OB 9%  the wafer by

p- et hOXyber@%s@lfﬁ@IéﬁﬁJr@ﬁHﬂ@fﬂ&l@fﬂ@ tNePRHEeBStSan organic polymer
p- et hoxybenzal - p- am no- a-ethyl ci nnam ¢ acid ethyl ester,

p- met hoxyci rP@Ffid-cplamd Yiohkeen othe aafeetafterpelisiging 1is thin after
et hoxvh AN . | oA e G .

o 1o beril MR BB e B AU B BEGLNL ARG o
benzal - ptam popshimg nyl am nobi phenyl ,

p- met hyl benzal - p- am_no- p'.-acet yl anm nobi phenyl , 11
p- net hyl benzal - p- &WFHRE 9P AR thimo) 'fﬁ.%%%lo,f the present invention

ci nnanyl - p- & 1D- Bec&R€t ¥pPaPEREYErom - BnEBEHDXINERG 2h88EFHE 1UOA ENE,
2- p- net hoxybenzal am nophenant hrene, 5 2-p-net hoxybenzal am nof | uor ene,

2- p- n- but yl oxybenZgeerdiig for the presestyiaxeption) fHastlydEheiahove

bi et h o . . ’ i .

o e E oy o SETAZEL SR EPLAMLRR 0F o s SR IR 2L Vel

t er epht hab - bbg -4 metticd eehitemporartidiye fictialg- hwe( peoahdacbe mack aitakr et hyl

ester), bis(p;chlorobe | ) - p-.phenyl enedi_am ne,

b1 (. et hy | BLFD o YL Biiath SPMGUACE O, BerUMPOBLELPD HOMRTHHMheny!
bi s(o- oxybenﬁﬁé)1ﬂ?upa-gf?gi;_apb§@lh§aﬁhd, di ci nnanyl -p, p'-di am nobi phenyl,
bi s( p- met hoxybenzal) - p, - di am nodi net hyl bi phenyl

bi s( p- net hoxybenzaﬂqc%qﬁﬁw ak® nkhre ipFesrnt otnvention, secondly, the

bi s( p- met hox = di agi ene,

b1 o(p- 1ot horeD6PE 83 gete MAT AAPARKAGEL OF, the pregent, tnvention are

p' - di am 20t eabbahyed by Fertaaiporany fdxdmgnogqupesitporwihich comprises

p- met hoxy-p' - oxyazpbenzen p,. p' -di net hoxyazobenzene, .25

e i hedyILEEES REREEAL e ragudd o8 X EAISEEEET 2 fing. aqent £95,
ester, benzoyémpoday¥DERZENRINgaERoaAsORLAY| €bNBaBhCoBREH. anyl ester,

p, p' -azobenzoi ¢ aci d nonoet hyl ester

1- acet oxynapht hal i #2RFI4RG 1A ke mEeaant 13vepthon) thiffloasBeabavR,

p- met hoxybengglll elt 8P aRvalthBkLaFP 87 Esent invention are attained
p- met hoxybenzal - p- am no- p' - et hOxyazobenzéene, ci nnanyl -p-am noazobenzene,

p- met hox¥benbil a method e hemtianarlly, dd&ingngwo seplds to each other

T el TR e UG o somorsein

p- met hyl benzahe Lz eapbthdl ¢dmpoumd bst Bonyazobrgadigtly the liquid

p- met hyl benzal - 1- am nong?&.;\t hal i n-4-€(a ' -azobenzqic acid et hgl est era,

p- ci nnanyl - 1SERF hahGATBLRYRG OF the. g‘mgﬁnéﬁﬁi"%%ﬁl% yergollds.

bi s(p-isopropyl bexgabaPng Ro £ & PrRLRALLENFENLIion O in the fourth place, |
(p- et hoxybenzene) - p- azo( p- met hoxybenzoyl ) - o- oxy%enzal (p' - ethoxy)aniline,
p, p' - azoBénzthebabovai ¢bhectHeand| adgvamtagds phenthe piessenhelnvention

t er epht hal - bi s( p-.anj.no benzen R -dia QXY.az0 e

p, p' -di net hoé?/éz%t%r/goie%a&e%g( 32"(‘)?(%%? é’gf) E?saﬁ-gr%r%flﬁo&"g/ )e%’lzlg'%- ‘Bﬁ{dglt])i%/ YENzoi ¢
aci d met hyl peérrsenpordiky [FnZRD & opeazh xytiter G thei dbove tempet £y

p, p' -azoxybenzoic acid dinethyl ester, p,p'-azoxythiobenzoic acjd djethyl

ester, 20 p, Pr¥iBeFerad it PH vegtdon by melting a liquid

P, p' - azoxy- OxpPkBy CLORBIhAdaBbEwabACEHEmEST €,

p, p' - azoxy- o- net hyl - ~- br onoci nnam ¢ aci d di et hyl ester,

p, p' -azoxy-~-mnet hyl ci nnam ¢ acid di nethyl ester,

di - p- net hoxybenzoyl di sul fi de, carbonic acid nethyl 25 chol esteryl ester,
carbonic acid ethyl chol esteryl ester, benzoic

aci d- 05" 6- chol est en- 3~- Ol-ester, p-nethoxybenzoic acid chol esteryl ester,
p- am nobenzoi c acid chol esteryl ester, p-n-heptyl benzoic

.



30 h-pentylcyclohexyl-l-carboxylic aci d- p- cyanophenyl ester,

1- (p- cyanophenyl) - 2- (4- pentyl cycl ohexyl ) et hane,

‘p- cyano- (4- heptyl - 2, 6- di oxacycl ohexyl ) benzene,

p- cyano- ( 5- pentyl - 2- pyri m dyl ) benzene,

p- cyano- [ 4- (3- pent enyl ) cycl ohexyl ] benzené, 13

4- cyanophenyl ) -4' - hept yl bi cycl ohexyl

p- E:;P/an)(; (4ppen¥yl) C%p(gqﬂgﬁ,g{g ’:Béﬁﬁggesenf inventlon in the £ifth place,

1- (p- cyanophgly | dpsvd b c?lf)é’larﬁi? Jf G resent invention
(4- propyl cycl ohexyl ) benzol ¢ aci d- 2- cyano- 4 pentyl phenyl 5 ester,

4- pr opyl c3xe criebadnedyia methio@, G di enpenari by nf ik bxy phepgd ’écsrer,

R e ———
Za,dl flusr otz Etwﬂoniﬂg RENLyheNctORery] )dumpuamd orld composition

4-di f| uor ophenyl) - pentyl bi cycl ohexyl ,
2. (3. 4- o SUTBFLRARG Y %yummmtthmmmmemwmmtween

, 4-di fl uor {
hol est er ol enzs&)ﬁ;tf%%cﬁgf%gét gag%%gbérﬁgtﬁ%hif%&?hgﬁgﬁglﬁ% ori JFg

chol est erol éHrarafer Hule st semﬁ.c@ndnmtte;: deyliecet andl tbelmgﬁm anf a

p- am noci nnani ¢ ac d ch Ies%f Y ter and be&zoic aci d- 05, 6;

7,8-chol est a %9mp Ot et¥ ?gq P R#96tEP%conpounds showi ng conposite

conversipg sgzh al$e£@ir§>g NaBCa Vi EMYEENEREE égidll to or higher than the
p- n-oct yl oxy-nmx chl or obenzoi c acid n- dodecyl oxybenzoi c_aci d,

5. ohl of o- 6. ﬁﬂ%‘ﬁ’f%@?}n}%m&iﬁugéﬂﬂsﬁﬂ GORYPBRY Y Shep A kg ne,

chol esterol gyf]tai& 14 210 ot} a 18- BoNOAYEQXH- £ T £410riGhenzoi ¢
acid, 25 5-io0do-6-n-nonyT - 2 naph ol C aC| n-nonanol ¢ acid cholesterol,

p' - n- hexyl oxyadifaon tch@nqdmmmenyauapbéxmltslatnu on the surface of the
p- n- hexyl oxy, i nnam ¢ acid, p-anyloxy-p-bi phenyl carboxylic acid,
p' - butyl oxy- %$an+§§§gp blphenylcarboxyllc acid, 30

p' - n- hexyoxy- m - rfdftheér pi fdedyd Litg bex ythe ;ﬂlﬁéihnﬂ InPeapt Yorox yir? -fidlor eni ¢
aci d, 6-n-nonyl oxy-5-iodo-2-napht hoi ¢ aci d,

6- n- nony| oxy$ Wtﬂlécf-'nﬁﬁﬁt?%?\éeﬁhif“ﬁ AnfAaivantgges Of sheRresanty

propyl esterjnyentidn ?aﬁé’ﬁtt%laiﬁe'a berd We%%'df Sf'cﬁﬂl'?essing a wafer for
di - P, p' - et hyl -3, 6-bi phenyl pyri dazi ne, dinethyl-p, p'-di oxXyterphenyl,

p,p - dlanlno@u&@@ig@@@v¢h@rnqqﬁpﬂenycomﬁriSing

p- n- nonyl oxy z p I I ne,
st 2o I W oy RORY | SRR P ShAPOA AL

p- met hoxgbenzahppisingothanbigqeidcetystyl eshpsund to a space between
2-p-n-hexy|o§%benza anlngghenanthrene 10 p- et hox benzal-§§aninoteﬁggenyl,

bi s( p- ani noo 3egy ok Véﬁﬁﬁl%ﬁ?ﬁbsem¥feﬁdﬁcﬁﬁpr Fen3af)t

p' - di am nobi ghepyte afs£p595999ayée£aalfiziﬁ%dtﬁa1aaféyorene
.bls(p pentyl o %benzal) 2, 7-di am nof |-uor ene 5 di benzal

p' - dlanlnotef% enb@atknﬁnﬂhoﬁyb%mﬁéh@t%raz%@ﬂﬂhaﬁ¢coéchtghﬁhyth@%tthe
p, p' - azoci nnayj

(benzoyl ) - p- 0X y&ﬁﬁgrg% trT1@%nh%ﬂeengiéﬁ'r"gccert%ﬁtaazlo 8‘r‘1‘§°und and then cooling
(benzoyl 25 p-oniyid- tiesd Hobguoksd zenyestd : aoaipduadbdenseieédifled to £ix the
(benzoyl) p- o0 0- et hoxybenzene acetyl azobenzene,

b hxy | BAE9S E5B ofy BB LCROARRbEE LORYLRE. PP aLD8y PHFERERZBFCLhRI d et hyl
ester, p-ethgyybepaeae- p- azoxybenzoi c acid (p-ethyl)phenyl ester,

s(p- et hoxybenzene- p- azoxybenzoi ¢ aci d)- m di oxybenzene 25 ester,

(p-fl uorophghwyrqce@gﬁ{zw’gm%ﬁxmﬁg@wurface of the fixed wafer for

(3,

(p-

(p-

tr

p-
p- (
p- (
p- (
2.3
4-(
1-[
3, 4-
C

f

4-di fl ugr tyl bi cycl ohexyl )] et hane)
trlf|UO$O%Et gééa ZtL? &gv?ggntylblcyclohexyl

di
fl

_ fBOOrontthbﬁgphngythe4Wapentﬁbb|aysémhe&yﬂucﬂar device at a
[

p-t rifl 38;8 %ﬂﬁé%ﬁﬁ%’ﬁé ‘ﬁﬁnlﬂﬁg%ﬁc' OW%%&thﬁéé?ﬁlagwg WoFRE: ofi Rt ¢

liquid crystalgusdclrpstalcesnpoiflahayi Beparster ehd faket €remptae the 1-,
3- and 5-positions of one benzene ring; and polyner liquid crystal

conpounds ha%vhgtrateg and
(5) cleaning the separated wafer for a semiconductor device

bi
4-
1-
4-
4
4



liquid crystallinity such as aromatic pol yesters, polyam des and

pol yi m des. These liquid crystal conpounds nay be used alone or in

‘conbi nation of two or nore. Qut of these liquid crystal 5 conpounds |,
liquid crystal compounds and m xtures of two or nore |iquid crystal
conpounds having a nmelting point of 35 t8 200 C are preferred, and those
having a neltin oint of 40 to 150 C are nor Jf%ﬂ-‘{%”ed Further t.he

liquid cryst%tt etayhdeh, digsgivesshie RN Hy SOMeURGht . 10
In the preseft (HY rpdsithiln bbﬂgsh:issh)fiﬁmé rﬁmp&r&mlb%dfﬂpmdM th an
organlc pol ymer to be used as a conposifion in order to adj ust its nelting
poi nt. Exarrpl es of the organl c polyner include poly(azelaic anhydrl de), 15
pol y[ 2, h I aci d] ,

pol y(1, Z—aHHob z 651y 3’&’,{{' { -dllsocyanate
hexane r EEICt io pr'm:tu@tre@bnt invention will be described in more detail
poly(1, 4- buteneadllgéate co-1, 4- butyl enesucci nate), 20

pol y( 1, 4- butB® W e) di ol ,

poly(1, 4-butyl eneagigd afi:%} )E&@d@.'h@' ﬁ%ﬁ:ﬁﬁh of, ﬁ’ié'ﬁﬁ&é‘é&ﬁ@@rﬁréiﬁ:&%?ﬁ
reaction product of poly(1, 4-butyl enesuccinate),

pol y[ but y| eneses epridauid @rU@t}@dJ gompryndner 2& cgqrsmﬂi)ti@remmmieqié]g

Pol Y( ohl or ot PRP LLisF oLt FPREFET. BOFBRKhcan & PepBeekEy 182G Sgent cox

pol y[ (o-Toesyéppycadylyetieing Cowd ogmaids hyéledach other.
pol y[ di net hyl si | oxane-_co- net hyl (st ear oyl oxyal kyl ) 30 si| oxane

pol yet hyl ene, pol yBthyHehE-E Srystpt coqpoyrd U8y bt 6?1:9?50"]%%1: thay a

pol yet hyl enetfgneffybhc afhé)fr&ﬂl élhfé‘@t@o? élefpguaﬂafcs 1§a€£b§fcpr oduct
of pol yet hyl ene adi pat e? | ene azel at e) 29 yet hyl ene- co- 1- but ane) ,
ge

16 pol y(et hy‘PEYiétéb én@u@ameltbng nek&heforpﬁhyﬁt ﬁ@omoimtpqnpic

acryl at e- co- c
annydri dey . SErSERR BRI R LY, SR EE: tide s BRI AL o EH O
acryl at els psh;zﬂthugeﬁmantanajsb;tlro@d.bybantaD trcalasal:l.(soetmhpd.u Ilzbquid and

pol yet hyl ene- co- cid net hacryl at iu
|'ithium or z?n?g%%?a’c')%/nﬁ(ﬂ%% %éiﬁ'rf}aln Hﬂ?g?c'f: q“fg

pol yet hyl eneiQQtf‘B%ﬁ!éqmddin acipgh é%hl)r]é)sé).EBIVeﬁ:BMbSEargOfﬂPIﬁ?CE%'dé?e&C' d),
pol yet hyl ene- co- ne acryl ate), yet hyl ene- co- net

acryl at e- co- Brghe pragieu): rpmryietmn@ﬁ@s hlodehsplid iS firmly fixed

pol yet hyl enezcq- 1-.Qct

pol yet hyl eneyé%on(]ﬁt&beoﬁagg%'ﬁ nﬁeloztl{ygefeé]yggﬁxd F)e/g?ﬁarzgﬁefg%n(l:glhﬁa?%e,r

pol y(et hgbensebdtr i Bt kl.@xyr/eﬂyi-nsed &rem tpbb;sanls;el thateolignyh acedtlk) ,
pol y( hexaf | uor opr o i de-co-difl uoronet oxi d nmonoal kyl am de,
pol y( 1, 6- hex§ABPR F‘én"gm:@? 8)’-'Y558|L-|-§E-H8x%ﬁﬁql}gﬂ1‘£ﬁ§ 58°%4 %%ﬁaesd

pol y(3- hydr owbuumeamﬁzcﬂ 1) qupe|AtyER1e86mp FOh Y '.Bi%kzh._‘i‘ﬂg dmkehadhyl Fé ent

pol yl auryl | act am bl ock-pol yt et rahydrof uran, pol y(oxynethyl ene)acet at e,
pol ypr opyl en@f 5579(9r3hégbﬁylBﬁeuaﬂﬂpéﬂefhepBF?EPBEyFBHGnS*PHe 25

pol yphenyl ene oxi dﬁﬁaxﬁg ? t}l-?{?. compoun which can be

po: y(paogglpsggyggnzﬁlmlpﬁﬁnt Wﬁgggﬁa%:;aﬁr;emymwm

o]

Bol gw nyl al co? | - C eth Ien%g %‘g ne chloride Rolmy vig #gene 30
chl ori de- co- i@ ﬁ ? ‘tgf 58?9‘ efﬁl%/tf e %?’ﬁ%%%lesgg- I'n T‘ec% oride),

pO'Y(Vlny'|dﬁadiﬁhuﬁyrdﬁkatéo|¥6uﬂﬂm|demQtate, sodium benzoate,
fl uori de-co- hexaf | uor opr opyl ene), V|n§I-N-octadecXI carban?
pol y(vi nyl t oPBHé-Po2ZOHF ﬁ9F9P§Penérn gerpcElepRéAspium ¢hlor de,’

A-C0-4, 4" - di Eth& po?ggghﬁ!hi%ebroﬁtm@o' hcntﬁéhgcyH!P?ﬁiﬁ@ﬁ&ﬁm mel am ne

resin, unsaturate ter resin, epoxy resin and polyurethane. These
organi c p6l ykedddery 2be-tixrédeaydpyrddindum chloride,

3-n-dodecyloxymethylpyridinium methyl sulfonate,

3-n-dodecyloxymethylpyridinium-p-methylphenyl sulfonate,
4-cyano-4'-octyloxybiphenyl,
4-cyano-4'-~-dodecyloxybiphenyl,



5 conbination of two or nore . CQut of these organic polynmers , organic
polymers and m xture of two or nore organic polynmers having a nelting point
‘of 35 to 200 C are preferred, and those having a nelting point of 40 to
150C are nore preferred. The amount of the organic polyner, which depends
on 10 the nelting points of the liquid cPystal conpound and the organic
polymer is preferably 1 to 200 ww% nore preferably 5 to 150 wt % based on
the |iquid cdyaranochnmreeirnoY ok yelph t PrRetriofrbenzois quid crystal
conmpound or cpr i 11 i sin 14 qui gl npound 15 may
be suitably énc?g%dpwga éélgéeh g;?%% e’sq})%ﬁ]ga rr%a?gtl&ljb%%feé géu%:ﬁ&)'as al um num

oxi de, zircoctar 2x5-dienotameid pxnama-o, $+tdienmioxactsdas required to

adjust its vjscosjt en jt is lten b eating. Further, the liquid
crystal conﬁ%ﬂﬁﬂ'_rl% e %*%d%?% ch?é#ﬁ%%gﬁikﬁighP{%gﬁﬁfﬁcrysta! conpound
20 may bes Mp&ieh V9 L dn 24)- §1 @3 £d POhYESSatleé Ndlc£a MEbshesh @Oadtd i gher than
200C as required to adjust its viscosity when it is nolten by heating.

Exanpl es of }hk2oiedetaned]gaxborwllegeldel rhgopeybenigheraek@dn 200 C

i ncl ude pol ystyr in hl orj
Dol yCot ot erBik SR p a0 s B1h HengPorybonzots acad, o\
aC{yLatﬁ-r0-§Eﬂ€ﬁ&t?¢$¥?£ﬁ£&&uﬁfﬁ$éﬁ&&Wée@@i@LtmnﬁLBﬁﬁynﬁbyﬁibdekid,) 20
(0] et ene; co-tetra or oet ene) , et ene-Cco-vin etate),
Dy Tt orme bR o e Sl aRe i e explld e *To-Shadvil s 8g ol ) 30
p0|yaCVYi@niﬁréiékyﬁﬁéﬂéeéiéf|&Qi@fihdéﬁ@ep-£ﬁiﬂ6%$€ﬁ§ir&ééﬂ&f@?thy|ene,
y

pol yet hyl ene fluoride, nylon-6, nylon-8, nylon-6,6, polyethylene
t er epht hal atR;mebhoxybenzyiblderepptpatyianilingg pol y[ butyl ene

t er epht hal at.ge- cpox Y al at e],
poIycarbonetﬁy%g?égiégg%%¥%§§ﬁ%9%i%@%%%%ﬁg?gﬁghenylene oxi de),

pol ycar bonat 85 clpbbye pé Xy + prepeloxpt ¥{haphthetet aatds boxylic 5
-dianhydride-£064h4'-dianinogi ﬂenyl etﬂgr% foly(benzenetetracarboxylic

di anhydr i de- toPA*42ReR4RT AR ?% eh VP ARR FRYES™BGY v (trimel i tic anhydride
chl ori derso-g¢.fle th&kPYp cOBELt {4t bReDen POhY DeaZh8k B3Ry &z0BEnzene,

ol yacenapht hyl ene, po | ycol i de, pol yl auryl

act am bl 0ckPPRP¥Y LEARRGRRELS 0P AnbepEY P RYDRAGY bREREP 1 e 02abhy|

et hacr ! ot b aBBLUICIRAIHL < 13RER! Ene PRy oL BIBRR SUALRRS, The arount
depends on tpeemelpentagbendiocfadid prguhdxglygsyam-bvopochunamdctdamidel ting
points of the liguid cry compound and the, grgani c polyner, is
preferably ZBUmﬁg€€5¥'Pééishﬁ5¥ggﬁF§?§¥£g?yaﬁgg'mﬁ@6or | ess based on the
liquid cpystpl-6oRPRYNE’ -@R1bPol PEbPPRE/PLCAPNERYLOB, abDdpr der to inprove

the wettability and/or fixability of two solids to be fixed to each other,
a smal | anouRt -BRtELQEY rBcaPFeRerBnPiBRerBlcagRA¥YLtenaedda 1 uori ne- based,

si | i cone- basgd_ QL oY, P6k§-RULARELEDD - BRYNBRY IEXEHoR i et Be1 4] qui d crystal
conpound or 25 the conposition conprising the Iiquid crystal conmpound in
limts that domethokwparflubrenicgactdd,f GroetboxyERanpphtholct Aeidoni onic

surfactant ipc | yorines: d factants having a fluoroal kyl group or
perfluoroalk@lggggﬁ gnéaBgFggiﬁe?égﬁkyl-based surfactants having an 30

oxyal kyl 28r oepn-phepyLoryi-bechased-atrhaphehosci acidde COF19CONHCI 2HZS .
CaFl ~SQzZNH g CZH4 6H, C9F1~0 é Pulul onic L-35 % CO9F1~ and C9F1~0 (
Pul ul oni ¢ P- 327 yPES} loxyparbrem EZL?QBPBBP9$9yﬁF Byl ene- pol yoxyet hyl ene
bl ock copol yges -Bayyngx@Dsa¥R1896-0hepHLAG1¥ERENE, Of 1, 900 manufactured
by Asahi Denka 19

6-n-butyloxy-5-bromo-2-naphthoic acid,

6-n-butyloxy-5-1lodo-2~-naphthoic acid,

30 p'-n-hexyloxy-p-biphenylcarboxylic acid methyl ester,

p' -n-hexyloxy-p-biphenylcarboxylic acid ethyl ester,

p’'-n-hexyloxy-p-biphenylcarboxylic acid propyl ester,

p’'-n-dodecyloxy-m’-chlorobiphenylcarboxylic acid propyl

ester, p’'-n-dodecyloxy-m’~-nitrobiphenylcarboxylic acid



Kogyo K. K.; Pululonic P-84: pol yoxypropyl ene-pol yoxyet hyl ene bl ock
copol yner having an average nol ecul ar weight of 4 , 200 manufactured by
‘Asahi Denka Kogyo K. K.; Tetronic-704: 5

N, N, N, N -tetraki s(pol yoxypropyl ene- pol yoxyet hyl ene bl ock copol yner
manuf act ured by Asahi Denka Kogyo K K. ).1Q[lustrative exanples of the

fluorine-based surfactants include F T EF301,. EF30 nd EF35 f Shin
NI tn Koo, RAPBYY ERERE Il By IRP B HC AdiA BUNERYLE SSA8T20
Chenical s, | ,gp')-: {ef R L AVRy (1 Asiahiameadsy1Cestdst,d ekhyllepleade

t
FC-170C, FC430 and FC431 (of Sumitonop 3MLimted) , Surflon S-382, SC101,
SC102, SC10¥1BmbAiHm-omrhee dems- poixyphenylgesteh. | Ltd. ) , BM 1000

and -1100 ( oo ] §§H§§ and Schsego- Fl uor (of Schwegmann
Co. 15 Lt ?j):“pl'h%e po ﬁ?ﬁg‘}a@jﬁt/%%%%ne% surfactants include

pol yoxyet$yl dteel B kdd e res dyes o p gxot grooryet s emenethokyménmak) pol yoxyet hyl ene
al kyl phenyl ethers, ﬁO“&gxyethylene fatty acid esters, sorbitan fatty acid
esters, poIV%&@ihQﬁﬂ *sorbitan fatty acid esters and oxyethyl ene

oxypr opy| e”%ﬂ%lﬂ%ﬂé@jéloﬂéi&ﬁéﬁ@lbﬂ@%@%&%ﬁéni5[@) pol yet her

al kyl - based surfactants i'nclude Enal gen 1 10 and 920, Reodo
SP-40S and Te¥¢lchexanens! 3199 and 4110, Exel P-40S, Bridge 30, 52, 72 and

92, Arassel 2 Enmpsol 3 Tween 2 an rge 45 (of Kao

Cor por at i on)bg%@{&?rbﬁ?ﬁ%’?%?nﬁﬁl/égﬂ%ﬂ?f%yﬁ%%%‘r?%%‘?’ Ltd.). O her
noni oni cl@urp aet <t s( b iphenel gatyiaykr) bhipeeweyiatty acid esters,

pol yoxyet hyl en orbifan fat acid esters d, pol yal kyl ene oxi de bl ock

copol yners, ﬁ%c X T?f%ggb?c%ﬁ%ﬁ¥%¥%¥Y§gﬁﬁg¥%¥n%ﬁnyo Cheni ca

I ndustries, pigeetoxylSdhEaP236-hotnSkyamoPLwe, Co. , Ltd. ) and Nonal 530
(of Toho Kagaku Kogyo Co., Ltd.). As described above, the liquid crystal

conmpound as Br@%ﬁﬁﬁ#%@9n¥¢kfhb;%ﬁ@%@amhlimérpresent invention is used
al one, 20 Qﬁeéh&iﬁﬂgﬂf PIot Ve RExIRE£114Qui d crystal conpounds, or as a
n %0 g a ?lq%idn g?ﬁ {

conpositio npri si Cryst conpound and optionally added
addi tives5. pgheetiroyppeimyarhyl xp hgmatleylanmbhyibe, used as it is, dissolved or

di spersed in_ a itaple solvept 5 in.a |lguid form or nolded into a pellet
or film befo?'en:gg oc % T/anm?Ef‘X%%'éHg‘b?e if it dissolves the |iquid

crystal conppundtRéxpPehiénpipbhtabianatasiyshal BoNPEUNE-afdnbbenobsgani c
pol yner. Exanples of the solvent include al cohols such as isopropanol,

but anol , hexa@bd, PBrevaprbenvalcpadBinobenzed@orCidenzyl al cohol, ethyl ene
| ycol , diet I r . propyl ene glycol and phenol;
gty Xﬁ?%fégT%éﬁ+g(@- ﬁyéifﬁcﬂﬁg%ﬂic 8L g opy gy P

hydr ocar bon- base SucC -pentane, Ccycl opent ane, n-hexane,
cycl ohex20e, prméthozykenzattphapinoeo-mebbyhotnnamitéoacidne, n-decane,

cycl odecane, 15 dic opent adi ene_hydrid nzen n yl ene,
G ene. | naehere FhEFbRREAL 20 AREn OV 8L e Fny PENAEAS mh L8 e &Y
decahydr onappt Behergbengsadt premirbbghbenzeaeldt ebhyyl bebaene and

trimet hyl benzene; ketones_such as acetone, nethyl ethyl ketone, nethyl
i sobutyl ket Bnethe¥¥penzal aRorBinocinpamic| aAtdaPBREL @8ReFs such as et hyl

ether, ethylgn § DBL h e gobggbpt hyl ether,
di et hyl ene g?yg%?h%?ﬁg%ﬂ%Fﬁegﬁg?ﬁkgﬁg?ﬂs%eﬁgfgl32%? d%ggﬁyf et her,

t et r ahyd2bf upamebthyldénzahbep-aminocignamigsaelyamyteester, butyl acet ate,
ethyl bUtyraﬁgmegﬁg¥§§ggzgiyﬁnginomethylcinnamic acld methyl ester,
p-methoxybenzal-p-a-methylcinnamic acid propyl ester,
p-ethoxybenzal-p-amino-a-ethylcinnamic acid ethyl ester,
p-methoxycinnamyl-p-aminobenzoic aclid ethyl ester,
30 p-methoxybenzal-p-aminoblphenyl,
benzal-p-amino-p’' -acetylbiphenyl,
benzal-p-amino-p’'-dimethylaminobiphenol,
benzal-p-amino-p’'~-formylaminobiphenyl,
p-methylbenzal-p-amino-p’'-acetylaminobiphenyl,



25 nononet hyl ether acetate, ethylene glycol nonoethyl ether acetate,

et hyl ene gl ycol nonoacetate, diethylene glycol nononethyl ether acetate,

«di et hyl ene gl ycol nonoethyl ether acetate, propylene glycol nononethyl

et her acetate, propylene glycol nonoethyl ether acetate, dipropylene glycol
30 rmononet hyl ether acetate and di propyl¥dne gl ycol nonoethyl ether acetate;
and pol ar sol vents such as di net hyl formam de, di net hyl acet am de,
N—nethylpyHQﬂW?ﬁﬂﬁ%b9ﬂ5&%ﬁﬁTﬁﬁ*ﬂﬁ%ﬁﬂﬂﬂ?ﬂﬁQﬁ%aWﬁﬁgiigheﬂﬁﬁToxide,

" y- but yr ol acd GiiamyEi g A4 40 Sch Sty Siferifll or i de. These 21 sol vents
may be used al one "or in conbi'nation of two or nore. Wien the tenporary

fixi ng agent2-gf-methqryenralandmfbrerenaw| ded into a pellet, a known

t echni que sugh as . Wo! i i | di ng, casting or filmb5
cutting rrayL%Qb useeéﬁm%n%%%%%ef%ﬁ%ﬁ%eﬁpby i njection nolding or cast
mol di ng, % hez ipmpetisdxiyisen sa ami s flbhordhe, mel ting point of the liquid

© crystal conpound or the conposition conprising the liquid crystal conpound
and the or gahtR-pytetoxEbenzalapine s 498Nty agent to (melting point 10 +

300 Q) , norg. SRS ARbdn FAEbHé iz & ©) to (nelting point + 2500),
particularlffpréﬁérab ylzégﬁirégﬁﬁfat ﬁrio C) to( nmelting point + 200 C

) . The castbihmiptimgthoxybénzal f otdimerhy)azine, 120 nminutes, preferably 2
to 90 m nut T 60 m nutes. The solvent scattering 15
Fie B Hial o8

t enperature ig, Which depends on the boiling point of

t he usedi@olyamthosyplieielpdnyadienabphemnglippdrdazie} he sol vent to (
boiling point of solvent + 200 C%% , nnrﬁygreferably ( boiling point of
sol vent + 5 ¥eyephthalyepisnppehthereanthineht + 150°C) , particularly

preferably (Aobdinth20- B0k (0- ahu SobueRb1d d0LE duigy (B9kbsng point of

solvent + 100 C) . The formof the pel is not particularly Iimted and
may be col unpbs (prehbdyopoenzalb) tpaphenkbernediamtne ri gonal pillar-1ike,

tetragonal pj -1 |, pi -] hexagonal pillar-1ike,
coni cal or Q%*%@%H%%é§%1%§$%%?8?ﬁ%k§i§%€%“%§f§¢$%%ha| pyram d-1i ke,
tetragonnd pyivenzalilep’ pébamipsibdppeteb) d-1i ke or hexagonal pyram d-1ike,
football-Iike r pol yhedr such as a, cube. Qut_of these, a columar or

pol ygonal pF?*%ﬁQT ﬁgg?%?ﬁfréppPeT +?%ﬁn$%fgg%$y}he space between the fixed
surfaces of @DciNRamPlifspt oaPemikoPLpREAYY, fixed to each ot her

hori zontally, and a colummar formis particularly preferred fromthe

vi ewpoi nt of bisep protiexybenzat-pfp a-gbamtpodimethyhbiphenpBlary fi xi ng
agent of th € j j \ S, Mol ' ' a conposition which
is a 22 sg?ﬁ%Féﬁﬂ%%%§¥§§%%§Q%5|?gﬁigf%?§s§§+@%%%%§hnd, an organi c pol yner
and a soR@enbis éprmeétieoxybénzal + 1 nd -dhamindnaphbissteher m depends on t he

mel ting point f the liquid crystal coppound, a the or i c_pol ymer used,
my be a fiPﬂf?g?ﬁ@ﬁt%oﬁi'@EQP%%?#ﬁﬁn?ﬁg?égrthgg??gﬂ?gﬁggﬁﬁﬂﬁgsition or a
so-cal l ed drgiéihfamydap,hS-ddambhetetphehyii | m conprising the above film
sandwi ched between a base filmand a cover film Wen a dry filmis used,

the base filfipepzat-R.P| réianipeayarhgreRenydy epht hal ate, pol yet her
| f , | il _Q¥F_ . Jhe:t hj filmi
sultone, po %bﬁ%\gﬁ%%g g:n B%XEBBQMLS?ISr ng frgy giéﬁéﬁlgéﬁy%of)@ﬁzgﬁée rimis

preferably e cover sane as the base film
or a pol 2Bt hplphedit+hrheXhdoxpacktbengené,the cover filmis preferably 5 to
100 pm mor e, pL gl ELaPbYn10nt 2 zobbizotd IBEa"ELAGE ghegRIUTacturing this
' benzoyl-p-oxybenzene-p-azo-o-methylcinnamic acid amyl
ester, p,p’'-azobenzoic acid monoethyl ester,
l-acetoxynaphthalin-4-p-acetylazobenzene,

30 benzal-p-aminoazobenzene,
p-methoxybenzal-p-amino-p’'-methylazobenzene,
p-methoxybenzal-p-amino-p’' -ethoxyazobenzene,
cinnamyl-p-aminoazobenzene,

p-methoxybenzal-l-aminonaphthalin-4-azobenzene,



particularly limted. The above conposition is applied to a glass, an
organi c polyner, ceramc or netal substrate by brushing, bar coating,
‘applicator coating, spin coating, dip coating, printing or curtain coating
and heated to scatter 20 the solvent, or a conposition containing no
solvent is applied under heating to forma film For the formation of a
film the conposition contains the liquid crystal conpound and the organic
pol ymer in PueREroXReRFabf l ARireRaphtaid ot 10D W % nore preferabiy 0.5
to 25 80 w 9% i eferably 1 to 50 wt % al t hough the total anount
depends on t %é?ié%iﬁééﬁi%?g{he film The tenperature for scattering the
sol vent aft ep-mguhythensal r hrgpinénaphtibabinedpepature to preferably 200 C,
nore preferably 150 C. nmuch re preferably 100 C when a conposition

cont ai ni ng eﬁ%ﬁ#%éXRz%RP?éeﬁggd. When a conposition containing no sol vent
i's used, $heplimapEythetifal S1SaninbhaplthaTigds acy orethgxyazobens@®hé) Ng
points of the liquid crystal conpound and the organi c polyner used. That

is, the conppuhetvilbensabs brasinenaphpaabinré- ERuaRz2eBeREOLE gRet+dt han t he
mel ting pOi”é§hfi %ggefsquid 23 crystal compound and the organic
pol ymer and appiied to a’substrate. The dry filmis formed by applying the

conposi ti on peciheabptel faminonaphthatin-4r (phtazpbéyneic geidnethyl neta

5 substrate by _brushj bar coati a icatepr.coatin in coating, dip
coating. priFRERE) or bERrpaifoftaby BenfBE) 1 ob ToaleRl pifoREhEeREE |

drying toof o(pr@thokibehzehe) cprRos (b h8tRORyBONL6YDY-btoibeniaE- above

cover film According to the nethod of the present invention, two 10 solids
can be fixed(Po-ebReX¥iaRiliRApoPaP| r§ZzaPeRzahabipodRilingid cryst al
conpound or IR0Shh§ § i Si iquid crystal conpound as a
tenporary fié?ﬁgsgggn?@i#ﬁg%ﬁﬁgﬁy%ﬁga??%%?ﬁéérystaI conpound or the
conposi ti on tenpphthay-bhe(praminoazgbentenedpound is contacted tightly

bet ween the 15 tmﬁiSO|LdS SO thgt the two solids can be tenporarily fixed
to each~ot heP Ri T A PR-EPFYBFI*EPFBEEP® conpound or the conposition
conprising thepl i qundtRoxghabxgpanoend (akoxpafesole)contact tightly the
tenporary fixing agent between the two solids, preferably, the tenporary

9
fixing 20 agBhTeFH°¥KEeF6?H?OP'azﬁﬁﬁﬁﬁP?°b€IFE?doméFPYﬁ1?§tﬁEaped_at a
tenperature EQMékhBﬂyQénEéHQeﬁ-Egaﬂyﬁgﬁzaﬁbthaﬂdpﬁhahyﬂfeﬁbért'qU'd crystal
conpound to be nolten and then cooled to a tenperature | ower than the
mel ti ng poi nP.p’ o2zokpbenrpdcangifi dimgthydnestarthe formof a solution is
posi tioned bgtwee L i y j.cat| the solvent is then
removed fro tﬁg g%%% -§§°%§$a§§% gﬁégtaggggkgdég?gghd the agent is further
heat ed t a0bepnpl t aBosgcinfinicedasnd Ghrapegdl edtefo nelt- the tenporary
fixing agent between the two solids, greferablgpcafter at | east one of the

solids is heBtBd-3Eo¥¥-9-Peirp¥laiaremiquaritodsPehyyneft®han the nelting

poi nt of the,ljqui yst u e i Xi agent or
the nelting 6Fnt§g8 §tﬁeﬁkfggggﬁcgggﬁgﬁgggﬁ%%gnaégﬁgaéﬁgﬂ%éggﬁ?grbolyner,
the two sol i dsparezprysf-mehhyictunamiecashidt Atmethybeeaternbl ed t oget her

with the teHHQ[BLMethaﬁybenzoyldisulfide, carbonic acid methyl

25 cholesteryl ester, carbonic acid ethyl cholesteryl ester,

benzoic acid-A®®-cholesten-3B-0l-ester, p-methoxybenzoic
acid cholesteryl ester, p-aminobenzolc acid cholesteryl
ester, p-n-heptylbenzolc acid-p'-cyanophenyl ester,
4-cyano-4'-pentyldicyclohexyl,

30 4-pentylcyclohexyl-1l-carboxyllic acid-p-cyanophenyl ester,
1-(p-cyanophenyl)-2-(4-pentylcyclohexyl)ethane,
p-cyano-(4-heptyl-2,6-dioxacyclohexyl)benzene,
p-cyano-(5-pentyl-2-pyrimidyl)benzene,
p-cyano-[4-(3-pentenyl)cyclohexyl]benzene,



fixing agent therebetween. This assenbling tenperature, which depends on
the nelting point of the liquid crystal conpound used as the tenporary
'fixing agent or the nelting points of the Iiquid crystal conpound and the
organic polyner, 5 is (nelting point of liquid crystal conpound or nelting
points of liquid crystal conpound and orkanic polymer) to (nelting point +

300 C) , preferably (nelti pojnt + 5 melting point + 250 C) , nore
preferably (ﬁ?ﬁ?l?ﬁFQﬁPWﬁnﬁthﬁ(3h?E¢¥+R£?Y?&PERﬁY&'-+ 200 ©) . The

assenbl i ng t%r@&éﬂbj{h;5éﬁf¥f%#d1&héﬁyﬂﬁgbﬂggwges nmore preferably 2 to 90

m nutes, particularly prefrera to 60 mnutes. The anount of the
tenporary fikt (‘Ig-@@@mpld@pmh)jsh)mtm@zb—bfbiwmmh)%méme of a

solid used T S of ary
Fixing 15 agont S opRRY PR HERR P ELEEA e RIB 43 RHARE SRS HBY DL o
to 20 rrm5rméet@refprablyr@pﬁﬁcwlémeiﬁl)men:miél cularly prefer abI y 0.1 dun
to 5 mm The pressure for assenbling. two solids together is not

particul arl y2¢3+¢12 i ¥ﬂ¥a%9eésﬂ?%¢¥%°%¥2%ﬁ¥%£l%SF T920 adhesi on whi ch can
stand from the PrPLLeyi Dg- pd591ﬁ§f§%gﬁg§l§§ e Pe&, Carried out

subsequent |y and descti be el ow I s” obt al ned t can be suitably selected
accordi ng t opt bk-¢yaue €4 epyspyl cychpivexyl brp a-penby Hatphenyt, t he |iquid

crystal conpgu the organic polyper. 25 The teH

solids to begfgxgggf% E%cﬁ'%?ﬂ%?ya e ﬂ%ipﬁﬁg¥1%ﬁ? §XY?L$%§%en%§anples of
the matepoal 8- (mphudgfnaaﬁbghegyn$84 Gpéﬁﬁ?ﬁﬁicﬁ@l@ﬁéﬁyn pl astics, rubber,
wood, paper and cl ot mat eri al s_of two_solids to be fixed to each

ot her may belthé- &%né 6?f§B°H?PF%?¥%fcYc#ﬂEe¥$b]s%Tfﬂs whi ch have been

fixed to eacheRtPEEy @gghéyyleggggngo a predeterm ned processing to
treatnment step are separate from each other by nelting the liquid crystal

conpound theBebedhﬁbnorot4|s(@rpeetybqyphebeaylDbénhe@mb chpplegtanal t wo

solids be he co fromthe

ot her solid. 8#§§1%§%€E %gfe%#gghgeg %gsgéﬁara ?%QQF%ggsoﬁg%éfﬁggeQUal to

or highGISthGHOIBStéEbLIﬁblOﬂLﬂé othbhestefquildforyatal chopeshbdroied as the

solid 5 fixing agent or the neltin oints of the liquid crystal conpound
Pt $18 {6 et

and the orgaft BRynEROLBFEPEPLLPHLRREPRARG - pBI APLROG IR AN c(ﬁﬁ i ng point

+ 150 C) , nBhe18EeE8y@bbYtePEhhaNBen2bE + 10C) to (nelting point + 100C).
When the tenporary fiXxing agent remains on the surface 10 whi ch has been

fixed after 8cpdarAabi 6n7.Btchahebtaditeneedfbllecesbar ngliruhdacsysbaht . The
sol vent mhlcgoﬁsgugﬁsugﬁgwlﬁg composlite conversion such as

20 p-n-octyloxybenzoic acid, p-n-octyloxy-m-chlorobenzoic
acid, p-n-dodecyloxybenzoic acid,
5-chloro-6-n-heptyloxy-g-naphthoic acid,
p-n-nonyloxybenzal-p'-toluidine, cholesterol myristate,
cholesterol octanoate, p-n-nonyloxy-m-fluorobenzoic acid,

25 5-1o0do-6-n-nonyl-2-naphthoic acid, n-nonanoic acid
cholesterol, p’'-n-hexyloxy-m’-nitro-p-biphenylcarboxylic
aclid, p-n-hexyloxy-m-chlorocinnamic acid,
p-amyloxy-p-biphenylcarboxylic acid,

p' -butyloxy-m’'-chloro-p-biphenylcarboxylic acid,

30 p’'-n-hexyloxy-m’'-nitro-p-biphenylcarboxylic acid,
7-n-heptyloxy-2-fluorenic acid,
6-n-nonyloxy-5-iodo-2-naphtholc acid,
6-n-nonyloxy-5-nitro-2-naphthoic acid,
7-n-heptyloxy-2-fluorenic acid propyl ester,



cl eaning may be a sol vent which dissolves the liquid crystal conpound or
both the Iiquid crystal conpound and the organic polynmer. Mre
specifically, the solvent which can be used 15 to dissolve the tenporary
fixing agent is the sane as those |isted above. In addition, an aqueous
solution of an inorganic alkali such as ¥btassi um hydroxi de, aqueous
solution of an organi ¢ base such as _tetranethyl ammoni um hydroxi de, aqueous

sol ution of 4rA¢eeryahiR-RRR Y LERLESUIeMdr ochl oric acid, or aqueous
sol ution of @n organiGh¢fls SUs{prRenfEsyEfadsitk My al so be used. These

aqueous sol uti1ons of an 1 norganic or” ofgani ¢ conpound may contain a
sui t abl e Watdimethybtp, pt gdbhoxysetpenybtuch as net hanol, ethanol, isopropyl

al cohol , butanol, ,di oxane et rahydr of uran, .25 dj net hyl sul f oxi de or
y- but yr ol act®n@ égf%% ??%E@e??Qﬁ%##%ﬁ#ﬁﬁ&ﬁRﬁ?&% 5 of the present invention
wi || be descpibesoie]lGkyibehHal - EnboehyeaiBlDie f he present invention wlill be

understood nmore widely and in nore detail by the follow ng description. 30
Accor di ng t cPoRERRYIeevRenzAl rentRrepYiaRibiR®ent invention, the two

solids are g%g: nmc i k shy o) fer for a
seniconductg? ev?%éfiﬁ%?gggg%eé%+g§g oéﬁ?+x?§%at%% %désﬁﬁ¥?his case,
accordi ng t opthetihhoxgienzahvpnambmocimeanlcsapidvanet esterhod of 26

t il i Xi df hen cal hani cal | i shing, i si ng: 1
) “post 11 on! g B R REFRL CFYRTRTa LOEODARC T LA EOBbsi | on Conpr | o1 ng L he

liquid crystpleERoRpbenizoEl pesnihbtesphiéige, 5 of the pad for the chemica
mechani cal polishing of a wafer for a sem conductor device and the surface

of a base plBig(P-gplpooxyhenzad) pRd-Phenylenpedhamingyg at a tenperature
equal to or ﬂigbﬁinlﬁeﬁ%i%ﬁ@%%ﬂg- 2 "L aPimifond b1 cTYSt Al compound
|t I qui

and cooling 10 uhti crystal conpound 1s solidified in order to
fix the pad bbs(phpnopakybechah) cal 7 pdlamhnofleorene, surf ace of the base

pl ate. The t chemi cal nechani cal . pol Lshi ng” be abbreviated as CWP
hereinafter.giglPﬁp?ﬂgyi?E% ?nia¥?72t2é6$3ﬂ£g?5$€g¥?§?ng agent which is the
| i qui d crystalbengavdpipordlafifeteephényd, conprising the liquid crystal

conpound i s positioned between the surface of the CMP pad and the surface
of the base Brgggbo¥$b@ﬂ§ene-p-azocinnamic aclid ethyl ester,

p.P’' -azocinnamic acid dimethyl ester,
(benzoyl) -p-oxy-m-methoxybenzene-p'-acetylazobenzene,
(benzoyl)-p-oxy-o-methoxybenzene-p’'-acetylazobenzene,

20 (benzoyl)-p-oxy-o-ethoxybenzene-p’'-acetylazobenzene,

p.,p’' -dihexyloxyazoxybenzene,
p-ethoxybenzene-p-azoxythiobenzoic acid ethyl ester,
p-ethoxybenzene—p—azoxyﬁenzoicacid(p-ethyl)phenylester,
bis(p-ethoxybenzene-p-azoxybenzolic acid)-m-dioxybenzene’

25 ester, 4-(p-fluorophenyl)-4'-pentylblcyclohexyl,
1-(3,4-difluorophenyl)-2-[4-(4'-
pentylbicyclohexyl) ]Jethane,
4-(p-trifluoromethoxyphenyl)-4'-pentylbicyclohexyl,
4-(p-difluoromethoxyphenyl)-4'-pentylbicyclohexyl,

30 4-trifluoromethoxy-4'-(4-pentylcyclohexyl)biphenyl and
p-trifluoromethoxyphenyl-p-(4-pentylcyclohexyl)phenyacet
vlene; discotic liquid crystals such as a compound having
a sterold ester group at the 1-, 3- and 5-positions of one

benzene ring; and polymer liquid crystal compounds having



subsequent step (2), the tenporary fixing agent is heated 20 to be nolten
and then cooled to be solidified to fix the pad on the base plate. In the
step ( 1) , the nethod of positioning the tenporary fixing agent between
the surface of the CW pad and the surface of the base plate is not
particularly limted. In general, 25 thditenporary fixing agent is
positioned on the CMP pad and/or the base plate sui tabl e neans such as
sprayi ng, apdiguidyceyspaidingtyawch hérartqn@téwpa veotersy e poMYapddesnd t he
surface of t e %L A& are assenbl ed together. The nethods have been
described in d%tal ove " Qut of these, the step (1) 30 is preferably

carried out by sprmasmg JI:lhm:lld q:ryt‘smlysiomipmmqsom (’mre md:mpnm toron
conprising t id.cr ound as 5 olid he surface of
at |east on ‘%’a& fBWO hdtHe f o’ 8£n¥ %ﬁ?ﬂ 1Y EFYEE2nd t he
base pl ats fé&mﬂdaﬂdw tihepddat crips til12eomh gohhﬁs| hﬁ&'lﬁixtﬁ‘i‘@g &f Wsidlor
conpound or the conposition conprising the liquid crystal conpound as a

pel l et or fimeme drimgidap’mygﬁtrag} clogpougdisdhavysgad 18 PoknE L 35
it t t
corpos1 11 €978 B0l kL. HiataloFOTIOUY Bond) SELUASTL £ 1 10

limted and my:obesa" comaemoml pyeferrédbl eﬁ'ummn/thbabidmi@mtyﬁnﬂde pad,
artificial |eather

f oanmed ad or co 05|te ad [of0) r|S|n a sponge
| ayer. Thesec?J%%quy“% %dés? %18 $OTYEHRR K jp‘b:[@%s?e? "1[')1

pol yam dgy but adi enie+haspresuRROInRenERN tHee1Rads BPrporan |cil:|ﬁiidtﬁfd or
nonwoven fabric pad nmade fromone or nore of the above materials. After the

tenporary fimandedetwed swhhian opeganbe vehymex heo (pe peed ad® 2he base

plate, it is e lidified in
order to fix {¢é§%§k£&hdf%gg%§e baseg&€?§€efF% t%ggéég B§i§9 . Preferably,
at | east one of tmﬂﬂ.qmdamltﬂet begbaie pohymer sinehidal putly azsdadrat ur e

equal to or her éh?n the nelting point of the liquid crystal conpound
used as the ?%ﬁ%%?% §’ fixing agent or the melting 20 points of the liquid

crystal £oNESTEl 2n6l- b1 ( Ry SRSk FmEChYIRL 4 et BefODLa6Lt£d to the other
solid to be asggnb1ed to(§¥her fmr'he %Ezenbllﬁgffgnperature whi ch depends

on the neltthFEQ#Y@eﬁﬁolﬁeaciﬁbbd crystal conpound used as the tenporary
fixing agent e Crav qgﬁggﬁp and
the organic %%{%Eg 4n$é{%€% g?% ES?E %H?%%b%%%ﬁ?gg 6¥X1J'crysta

conpound or Iebtdhispoyamatefhéxanedreagtian pno@oohdoﬁnd organi ¢ pol yner)
to (nelting poini,+, 300C e preferably gtin 5C) to (nelting
poi -+ 2500foLBk 4 EnEeheaRt B Say E ALpIIRLCAOTRERIRAE 00 1o (imel ti ng
poi nt + 2@0C§01§h3 aspetPl éngadiipeteyapeeferably 1 to 120 mnutes, nore
preferably 2 to 90 m nutes, particularly preferably 5 to 60 mnutes. The

amount of t heolBhbotzPytyieneadineke- cﬁhPEﬁYBQBEﬁﬁécBﬂm@he size of the
bondi ng surfacg. &iiégéygﬁgkgaﬂeﬂﬁﬁg'r8§8tion product of

poly(1l,4-butylenesuccinate),
poly[butyleneterephthalate-co-poly(alkylene

25 glycol)terephthalate], polycaprolactone diol,
polycarbomethylsilane, polychloroprene,
poly(chlorotrifluorcethylene-co-vinylidene fluoride),
poly[ (o-cresylglycidyl ether)-co-formaldehyde],
poly[dimethylsiloxane-co-methyl(stearoyloxyalkyl)

30 siloxane], polyethylene, poly(ethylene-co-acrylic acid),
sodium or zinc salt of poly(ethylene-co-acrylic acid),
tolylene-2,4-dlisocyanate reaction product of
poly(ethylene adipate), poly(ethylene azelate),
poly(ethylene-co-1l-butene),



28 be suitably selected to ensure that the thickness of the tenporary
fixing agent |ayer formed between the pad and the base plate is preferably
#*0.01 pmto 20 nm nore preferably 0.05 pmto 10 mm particularly preferably
0.1 umto 5 nm 5 The pressure for assenbling the CVWP pad with the base
plate is not particularly limted if adhe&i on which can stand the cheni cal

mechani cal polj shi tep to carried out. subsequently is obtained and

can be smteﬂﬁ%yG%ﬁg%ﬁﬂﬁgéﬁﬁj€§9ﬁfQQTQQQin%ﬁﬁQP trystal compound or a

conbi nati on é&ﬁ(eﬁméﬂm&mm GAC%DI@W‘@O&E&:E&}? s de POl yner. The
e wa

processi ng of t er for a sem conductor device can be carried out in an

ordi nary cheP@tn(etReiene teo-potyk Aoy - crimrlede aNYPFakle) xed on the

ot ot o teery Ot fite IEE I PRa SR oLy by foPL IS ARy o P 10
e oh SIS ca i 5 ot
oy 2 knonn 1T [ TR e T LET e S e e DRt B T ohi ng
slurry underpéwiﬁahﬂ@ﬂ@déi}@@ﬁ) , T8, pROehben 1 4ivec cdert Cod

mechani cal polishing step and fixed on the base plate as descri bed above

must be renRebyeHy tsrezgkrbt vihaleic RANY3EL4®t er a predeternined nunber
of wafers h i shed. j ' ep, 25 at |east one of the
CWP pad anda¥§£9§§§%9%+%§egggméf%ééﬁg%{€m%%%?gdggnd renmoved. The heating
t enper atL0 e poly(etibybiéne scoprméthadnyl bouatidp, or hi gher than the nelting

point of the |jguid crystal conpound use s, the tenporary fixing agent or

the nelting %%iﬁ?%g%¥{¥% '??HH?E“% y%?%?fﬁgﬂbound and the 30 organic

pol ymer, rmrﬁol)f@éﬂﬁ%il?éﬂ?(wlﬁémypoéé&yraﬁgcéﬂaéﬁ?iiér@ci)@) npt + 1500),
y

particularly prefera melting point + 10C) to (nelting point_ + 100C). If
t he t enpor ar§oiysthyleRe MoreakePRobn PRLY (@shvhenercerloCctere VP pad is

renoved, itelgﬁg%%)@?%fgg e@x?&e?'é@ 'gghylgnggb%%]@agg\f;ﬂg%sﬁ}enghe sol vent

which can b r cleaning has been” nentione or what is not
descri betl5of glpeoktt hpdly(etbybenar shgcinata), t he CWP pad, it shoul d be

under st ood t ha he, above description is_ a ied directly 5 or with
nDdificationgo%%b?gﬁgf?ﬁebﬁg'g¥igi%?ﬁ%Y§n§£$##a?ﬁ9the art. According to
anot her enbogoIpéetRY16HE-B6CHERAY1 I ASEAtS), PdIey (Wexafldctopropyalemd er for

a sem conductor device and a substrate for fixing the wafer. 10 In this
case, accor dPRdeocendifiacepmethylene opxldepencalkylamide,

poly(1l,6-hexamethylene adipate), poly(hexamethylene

20 carbonate), poly(3-hydroxybutanoic acid), polyisoprene,
polymethyl methacrylate, polylauryl
lactam-block-polytetrahydrofuran,
poly(oxymethylene)acetafe, polypropylene,
poly(1l,3-propylene adipate), polypropylene oxide,

25 polyphenylene oxide, poly(propylene-co-l-butene),
poly(propylene-co-ethylene), poly(l,3-propylene
glutarate), poly(l,3-propylene succinate), poly(sebacic
anhydride), polystyrene, poly(vinyl alcohol-co-ethylene),
polyvinylidene chloride, poly(vinylidene

30 chloride-co-methyl acrylate), poly(vinylidene
chloride-co-vinyl chloride), poly(vinylidene fluoride),
poly(vinylidene fluoride-co-hexafluoropropylene),
poly(vinyl-N-octadecyl carbamate),
poly(vinyltoluene-co-a—methylstyreﬁe), poly(bisphenol



is provided a nethod of processing a wafer for a sem conductor device,
conprising: ( 1) positioning a liquid crystal conmpound or a conposition
sconprising the liquid crystal conmpound between the surface 15 of the wafer
for a sem conductor device and the surface of a substrate for fixing the
wafer; (2) heating at a tenperature equal7to or higher than the nelting
point of the liquid crystal conpound and then cooling until the |iquid

crystal cor’rp%)m-‘i s4 stiichiopediphenyl tfizl Danenf Rhenlic seafidbndikasr

device to t tr Qﬁiﬁﬁi
surface of t eeéﬁke Qf‘déég]‘e%éé%%se@résg%tn%r% é}(gll‘gé%'ea'tl

waf er for a sesimocamdcpolyaestkenat a 25 tenperature equal to or hlgher
than the nelting int of the |i d crystal caio separate it from
the substrate; %Qﬁe ARG R r'?ﬁ%ob one s nduct or

device wigh éoﬁsiﬂsﬂiommw SEohYEE . t It bqumeséyéfgénﬁ@ ;S‘cf![ﬂi&&ﬂj, or the
conmposi tion conprising the liquid crystal conpound. The step ( 1) can be

carried out @ygaptepaiymens pngunixturye ofl tvenpoiedeoprganle @pdsietsn
conpri i ng. (heyLh g4 feSty3lalosSATBE U 3% b-30LLS AUIEIGL- GO LRG Strdace of

at | east one or a sém'conducto vice an hé substrate
for fixing theviajea meleinggpointnof o sto fEEE Gsare Mirtetpmsfdrted. or

applying it to the surface as a solution con ning a solve t and t hen
Poing the sol veTRS et ref HS SRSMH RALTHAE. HE D AeRShasPo

techni quegi SstREtmE@BLiAGUpSLAYs ! b tigd myczbfsﬁﬁ rb&ﬂ%ﬁr{tg artld eig@at i ng,
curtain coating, roll coating, spray coa ink jet coating or printing.

The t enpor ar 9rganiaPEaamar rhglpb‘efap"pbﬂ-ﬁdldm:e?o&Wa%plm-'aﬁm;ﬁﬁﬂrablﬁés. The
t hi ckness of atéo gglﬁgg!gaggﬂeoéo#Ven@xgﬁi&oEgggngcﬁgﬁgégﬂgythe tenporary

fixing agent “and scattering S sul t he
application techni pnehengresentoimweant hon prited 1tligaild qnirsltal.wdxqbommrpound

in the solution, conpositi The t hi ckpess, .of in f||

bref orapy 0CBONE GEPDROSELL FRRGE G LFE: ot L OSetS Ty AL SORNRY f or
scattering tigySHs VAR tAMYy ReLEed ~iiQth Q‘ihebbahﬁta.\éllgg 3E AORStAENGRL@ Ure or
by heating. To scatter the solvent by heating is carried out at a

t enper at ur e 8BChras ahminumxidey Fdireondum P&&ﬂ@:cg9§§a#u@oﬂ§bﬁﬁd°%sed in
sol ution CO”BtQﬁJ;I:g%r% 18? ft_{@aﬁiﬂgdp{% ”%%%lt%gog.s \?Pé :[.?

(el ting poin I n ol nt partlcu eré%ly
(mel ting poi hs mol¥s) Hyohemthingng Dmrtﬂnen ]lﬂﬁaC)l;Lq”ﬁl:l.dt brystaiecompmmd

the mel ting P51 FRS 8SBRSshEL R (urmpersEhy e brdtte ‘Hlrwal Sl
dryi ng abbermappbé Gatlsi<a wilth hheoﬁyaﬁfamyxﬁélema(vﬁg) a, maltimgsﬁome of
the wafer for a sem conductor device and the substrate for fixing the
higher than 200°C as required to adjust its viscosity when
it is molten by heating.
Examples of the organic polymer having a melting point
higher than 200° C include polystyrene, polyvinyl chloride,

25 poly(ethylene-alt-chlorotrifluoroethylene),
poly(ethylene-co-ethyl acrylate-co-maleic anhydride),
poly(ethylene-alt-maleic anhydride),
poly(ethylene-co-tetrafluoroethylene),
poly(ethylene-co-vinyl acetate),

30 poly(isobutylene-co-maleic anhydride), polyvinyl alcohol,
polyvinyl acetal, polyacrylonitrile,
polytetrafluoroethylene, polychlorotrifluoroethylene,
polyethylene fluoride, nylon-6, nylon-8, nylon-6,6,
polyethylene terephthalate, polybutylene terephthalate,



wafer as a solid having a thin filmof the liquid crystal 30 compound
formed on the surface is heated at a tenperature equal to or higher than
sthe nelting point of the Iiquid crystal conmpound and then cooled to
solidify the liquid crystal conpound, whereby it is closely adhered and
fixed to the other solid. To this end, tig both solids are preferably
assenbl ed 31 together while heated at a tenperature equal to or higher
than the nelpolplpatntend téxephpdtiate ysoalpebynpbinbenghi s assenbling

t t ‘ bl | £ ‘ ‘ i nt 1500) ,
TR o ity FL e Tt 1Y B51 fanipctnd et TRAL 1O POV 0L £ 1590)
pressure forpaBeenps + ddmé figy Vel £4 - plsety Yori& poeide ) t polycasbibsataje for the

wafer is not particularly limted if adhesi on which can stand the
processi ng dO¥iePvaykylere  neohpfRpneeRetetHREAFPREYLAA can be suitably

sel ected 40 @cemean é%&@,%"%ﬁ.ﬁmfﬁé’&iﬁﬁe PetRdrysed. The waf er

assenbled with the substrate for supporting the wafer Is sub jected to
speci fi c pr oeely(penzensetatngcavbokylice purpose of the wafer in the step (

3 ) . For ex | e n the,exposed sur f.th fer for a
seniconductd&f%%hggé?gg'?g'fhé Féi?miﬁ?égﬁﬁeﬁ%%%ﬁgh%ge émi conduct or
el enents of pbeyefefelDdithe shrpdtrBde the processing may be the polishing

of this rear surface. According to_circunstances, the wafer assenbled with
the substrat@ierideecontet nBGthElenediapllined; tpeivybgRzimidazadeer s

Processegly atp g1 ZRcL REPRERY Yofiel OPBLyE D900 DG TEpELDTaREYR OF the | i quid

crystal conpou to its u pur pose. After the processing is
over, the walactamcblockspbivtetrvahydrgfprnanted from each other in the step

(4) by heating,at,least.one of the e h rkpiece and the substrate
for the mafe?gl§g4TﬂgnY%ﬁﬁg?giﬁgg—?g?ﬂgépﬁ gﬁ?ﬁﬁyﬁﬁggaafer fromthe
substrate ispenyah-methylhligpentenan aha pelyphenpdi shltpneferably (nelting
point + 5C) to (neltin oint_+ 150C), nore_preferabhl nel_tin ojnt + 10
O to (nelting poi'ﬁ?e?g‘ t9f thepRgR %Bgéﬁﬂéﬁﬁ‘aé@é%%ﬁﬁl_tﬂﬁg‘ E%Jp‘éﬁ at ed
wafer is180 ghgRasd-yid B od° 0! ¥RAEL VM Sdhdf drdt A8 Ghe'Br 1A ddigit BeCEnst al

conpound to renpve the liquid crystal conpound. A step known per se may be
added and suligbld exystal compomnd andithaimedting pobnts off fheabbgweldt eps

bol i shing of CEREEE oY boid TR SETRR O b niqlE, S hrbibrpbay 2y 0°

di ci ng tape wostbe pessshmdrecpreserable DS0thesvatelessrbasednonotieict or
device is carried_out between the step (3) and the step (4), and then the
vaf er for a 519B4AcGREGERSr COBPPEBAcan be separated fromthe substrate

togetherzgith the ghctRE pABSeh® 1hGeft€dn( #n)oradbetgaliprovbhenwafer for
a. sem conductor device is cleaned together with the dicing tape in the step

(5) and the Yetpapbdlisy andi/ay fheabplttyof e aalddsdte be Hivpeeteo
whi ch the digi 1 ff i.qd ft
ch the d\ghpd 4R %e;gﬁév\%g%tﬁlgbf%dsﬁéﬁagg éé&-&éﬂ% oAk )o‘ll o arter

the step (5). For exanp e processing 1n the step (
pol i shi ng of subh asaa flnbzdaeobaskd,wsfldlcanerbhsedt be sbogofie ' ) of

temporarily LLXE0d. 20,0082 AR ch L 'L ddid W25 08MpLERA SH Face

25 the composition comprising the liquid crystal compound in
limits that do not impailr the targeted function. Examples
of the nonionic surfactant include fluorine-based
surfactants having a fluoroalkyl group or perfluoroalkyl
group and polyether alkyl-based surfactants having an

30 oxyalkyl group. The fluorine-based surfactants include
CoF19CONHC1,H5, CgF17SO,NH- (C2Hy ) 6H, CoF17,0(Pululonic L-35)CoF1,
and CoF;;0(Pululonic P-84)Ce¢F;; (Pululonic L-35:
polyoxypropylene-polyoxyethylene block copolymer having an

average molecular weight of 1,900 manufactured by Asahi Denka



device with the liquid crystal conpound or the conposition conprising the
| iquid crystal conmpound is carried out between the step (3) and the step
*(4), and then the wafer for a sem conductor device can be separated from
the substrate 20 together with the organic polynmer filmin the step (4).
Subsequently, the wafer for a sem condudt®or device is cleaned while the
organi ¢ pol r filmis fixed to the wafer in the step (5) and the step
(6') of di C%YE% Wafe P HIH PG fi-@ffduct or device to which the organic

pol ynmer fil BdiafodmifiLdreqsb sk Hiddie b1oak t6po Pithe ATHAF LI @NST €P
(5). The dicing tape used in the above step (3°) is not particularly
limted and awgrage moteavdariwglightaofi4.2M0mapytactured bygrsatpbDenka di ci ng

t ape may be_ﬂc#}{)cs } g} et M%&tenjlc%fﬁ e or 30 non-ultraviolet light curable,

as exenplifie ci'ng ™M 120, UC-120M 120, UC-128M 90,

UC- 228W 151 0,N WGNB5ER-tlelfak Ko (FxliisFoxip r dfy Ishd=R dlfox pdE 32 e 83.ock
UC- 329EP-85, FC-217M 170 and FC 220M 120 of the Furukawa El ectric Co.,
Ltd., Riva ASRALIGLT Mapifactiurad buAnaitl Depkx fogue Kfodd 3104HS,

3195, 3195M 1 3Ot B0 Wkarp RS e A6, £ BiASLS - BHAAM 5 3R &198H and
3198HS of Nitto Denko Corporation, and Dicing Tape Sumrice-FSL and

FSL- N4A000 ofimggkiide i TRuk dFI0 .CEF303 @nd EAISY (iofe Shile AfitapKaiselaffi xed
to the poli d ace 4 aﬁ)y ) f i t he
di ci ng tape has’ ?ellge&n' af f%%#hle% sepgrﬁcgg:‘#ﬁorﬁ?%%s%sﬁoaﬁ g[rp@y eating at

a tenperus urGChemiiizald 0 Inic h) glkesanhaGudi® AGT10 npHAsdhOIGLdws [Gawj d
Therefore, 10 a dicin

crystal conpound in the step (.4 . t ape havi ng
eat rest ot i Lo TR AAREE TG nFILTDAT AT e QAR M

tenper at ur e @Righ PEEFS Wiir£1n &-Higs ngchbe ,dseing, tePro R SE4 Al osel ect ed
according to the specifications of the selected dicing tape. The wafer to

whi ch the dianh@aldfe (9fsAsabh Glasx &P 15 Litd.di.cBY-1A0P and <l Q&) 0fThe
5,08, 05, ke g0, shhe. ol ngesor beln sehgadgbaecer g (o

pur pose and no ar’ I ptron 1's subsequently ‘gi ven
of the si®p Ltd.). In the step ( 3 ' ) , the organic polyner filmis

) .
tenporarily 20 fixed to the polished rear surface of the fer for a
sem conduct or devi’ VQC{]W&[“H'E?F iﬂ&ﬂ'&%éls%ﬁﬁ%rjﬁ nposi ti on
conpri si ng the1yoLyd chlemnd %'l_k?{@.r@ﬂ%‘ﬂs,B&ﬂ.&@@:?%&hylieheti'ﬁl§i%&h(ez‘§ ) » the

wafer for a sem conductor device is separated fromthe substrate together

with the 25 Reigerrelerierne alkyh phenyleothessqrMyFegtiyene fatiy waf er
e ST nORALE S5y LS IR FLERPEd N LEclle UIRLABIEL !
out. |t 2@an derhiten sfovty tdetd aésbers handtexydthylene tdreystepy BEng 5) or
the SCep. (Cluable delotelsr, B ASHSI L dbiee Lo Bt Lgar 1 o
sui tably sel TkPIl-B&SOd 0sWEE 4Ot HlE HOfrec Bidle Eva ipdrl 1108 ,ar430 ) i91id &hd The
dieing methog o1 Resacl Tp-4ds And THoLi0: Bnano1°3T58 A% 4110, Exel
P-40S, Bridge 30, 52, 72 and 92, Arassel ZO, Emasol 320, Tween
25 20 and 60, and Marge 45 (of Kao Corporation) and Nonilball
55 (of Sanyo Chemical Industries, Ltd.).
Other nonionic surfactants include polyoxyethylene
fatty acid esters, polyoxyethylene sorbitan fatty acid
esters and polyalkylene oxide block copolymers, as
30 exemplified by Chemistat 2500 (of Sanyo Chemical Industries,
Ltd.), SN-EX9228 (of Sun Nopco, Co., Ltd.) and Nonal 530 (of
Toho Kagaku Kogyo Co., Ltd.).
As described above, the liquid crystal compound as a

temporary fixing agent in the present invention is used alone,



34 are suitably carried out according to purpose. The material of the
organic polyner filmused in the step (3 " ) is not particularly limted
and may be a commrercially avail abl e general organic polyner. That is, 5 the
organi c polyner filmwhich can be used in the present invention may be any
organic polyner filmif it can withstand2@he tenporary fixi ng agent

chem cally and the nelting tenperature of the agent. Exanples of the
materi al of P Figdhvre ps Ywero¥ ingxe ddiavdd gavyradyroBRPYRAEe, OB vi nyl
10 al cohol, po ' t t by p y I hyl ene
terephthalat%,é%%*€%%%£§§s€%£%ﬁ£€i%§lgi%?@g%dp§+¥$&?g-%ﬁ@gﬁ?ggexgéd cyclic
ol ef i n- basedoptlgmally adiier edddftizesonoliee tfemporary lidxdngvageyt | may

ofet! gﬁgfﬁ@g;&%ﬁg g@gf;&g@&%@% dispersed1n¥saitafis b 1°
1-met hoxysri e 2hdu3a0edeémdldtemo3d8@Cinto a pellet or £ilm before use.
2-nethy|tr|cyclo[4.3.0.l2'5]dec-3-ene,

5-met hyl tricycl o] ARy Galveltids aceeptable 1f it dissolves the liquid

g: gﬁlg?ﬂt ? |r L;%f%%ﬁéé?’ écg%r.f %%%?'B_ggﬁggf Bk liquid crystal compound and
9-neLhYItricyhéobﬁganﬂclgngderz3%Exémples of the solvent include

To et hyl 11 6YEPBPY 5589 548] (acpSoBapoL. butanol, hexanol, octanol,

10- et hyl t5i cietahé13- Gndécahdec- BefB91 dPcohol, ethylene glycol,
10-pheny|tr|ciclo[4.3.0.12'5 dec- 3- ene,

10- cycl ohexyfiethyiene Alyep 2 prppydesecgtycet i AiRugry lene grvsprornd- ene,

2-methyltric W2 ' - Rz , -

T et yl tr1 cbapapd: onfaifedrBeR-alll squvents spch g B-RSRERBSAc. 5. cne,
1-nethy|tr!cgybmbgentanéz:ﬁ}heﬂaneS-egelohexane, n-heptane,
g Phdas2ad? 0SS T §iooctane, n-ecane, cyclodscane,

8- et hyl 15 cyeb9bopeRtaddbHBAB At EEbenz8he, toluene, xylene, durene,
tricyclo[6.4.0.12"'5]tridec- 3-ene, 2-nEthyItric¥cI0[6.4.0.12'5]tridec-3-ene,
8-nethy|tric}EﬂGP§}4¢994é15}tFFHEélénenE?trahY ronaphthalene,

et byl i oerard 5 g 03 BfyEhelcsgigrane . ethylbenzene,

2-nmethyl tri cyebu[:yiaéﬁ;'zeﬁeEE]nﬂataim,eih;dlben,zene; ketones such as acetone,

Z Y Bhehi S TxBe Ralofh Uputy1 ketons, cyclopentanone
g-nELhY|DDiCafa?g§gigﬁigzg5gd$0agﬁgzgdbﬁaﬁ,aﬁoethyl ether, ethylene
-ethyltricyclo[4,3..0.12 eca- 3, 7- di ene,
10-nethy|tri&}8F8F4§é@9?§?'5F898£43PFhEFSHS,le°°l diethyl ether,

10 Sheny 11 Bebthfdnd SRSl aRebr afheng: . asotnyione siycor asetnys
10-cyclohexybthbcycteFﬂéBYdrgzuspdebad3ﬁiouéeﬂe,eﬁsers such as ethyl

tricyclo(4.4,.0.12.5]u -3, 7-di.ene - Leycl 12! ndeca- 3;
7-di ene, 2-n%gﬁ%%Fgrc§§?§?43596gf§"5F5§3gggﬂé?%53%éng?kﬁléng %&y@h&

2- et hyl t eg6cymbapheéh@lldtheundeatale/- dtRpkene glycol monoethyl ether
7-ch|orotr|c§clo 4.4.0.12' 5] undeca- 3, 7- di ene,

20
7-f1 uor ot ri cfEPEREe4. ety pRR (@tycel mepesgetate, diethylene glycol
8-methyl tri cyphBhdthyd déhet WdaGaed d18tRPEene glycol monoethyl ether
tricyclo[4.4.0.12' 5] undeca- 3, 8-di ene,
1-net hyl tri cpEPSR4e4. DPropyipnadadicelsmgnemethyl ether acetate,
2-methyl tricycl 0] ' + 3q 8-
> ethyl tr1 oy EaBYafe ac HEREERNY Ertidi feetdte, atpropylens glycol
8- net hyl Boi cmohométhyQ. é2hbluadecatsd, 8ndi @bpropylene glycol monoethyl

tricyclo[6.4.0,12'5]trideca-3,1 1-diene,
ether acetate; and polar solvents such as dimethylformamide,

dimethylacetamide, N-methylpyrrolidone,
hexamethylphosphoramide, dimethyl sulfoxide,

y-butyrolactone, chloroform and methylene chloride. These



2-methyltricyclo[6.4.0.12'5]trideca- 3, 11-di ene,
8-nethyltricyclo[6.4.0.1Z 5]trideca-3,11-diene, 30
tricyclo[6.4.0.12'5]trideca-3, 10-di ene,
2-methyltricyclo[6.4.0.12'5]trideca-3, 10-di ene,

8-met hyl tricycl o[ 6. 4. 0. 12' 5] tri deca- 3, 1%4i ene.
tricyclo[6.4.0.12'5]trideca-3, 9-di ene

2-met hyl tri SRYGTH “@Yﬁ%‘ﬁ?‘?cfe‘c?&‘es% 1R gRmbinagglon of two or more.

9-nmet hyl tricycl of Guferl . thid [ tdnpgbitaryd Podif g di 1€ Yo A %rjéélﬂ'&t 2- ene,

5-met hyl - bi cycl o[ 2. 2. 1] kept - 2-ene, "5- ethyl-blc clo[2.2. 1] hept-2-ene, 5
5- propyl - bi clavesiion 1 mmlmecbrﬂentcs el lat .cwkc;{ozvnz ﬂqqm S¥eh

S heptyl - bi V1 AR IRISTRD o O Al Oty O Fale MOSH S0BB°, e

5-decyl - b5 cyshtf Pn@ mbyhbptufedne Wlfmﬂoﬂecyélbétm 6pZmad 1 hamiedtelm
5, 6- dlnethyl blgzclo[z 2.1 hept 2-en

5- et hyl - %ﬂd§%| §h@ngemggrature 1s preferably the

5- phenyl - bl qx&i@in?? &iﬁ@%f%ﬁé‘eliéufd% é’élﬁy&h&&?e:? dndept - 2- ene,

5-cycl ooctyl -bic
5- chl or o- bi cy@npP Qitziqr} m;pnplzl%mg the liquid crysta compound and the

17 57 g Pl fodedn g piabmer A W FRaiorRey SInd Woght o g1 o ponith .

glogegl g[lzatmtza Tlﬁho(:awgd )g,[ fozel bheﬂ%rébf&yte(rﬁer?ihﬂﬂglpgdgm acbtc) nmed nelting
ene- 2- car boxyl at e

bIC§C|O[2 2 B9iRbtt 52%%erlC%§55%§p%§§1yb%¥%ﬁerably (melting point +

bi cycl of 2. 2. {3 tt‘05'(ﬁ13§1:3.n ?@QKV'@Q@O’ C). The cast molding time is,
2-met hyl - bi cycl o] 2. 2. 1] ene- 2-car oxyllc acid, nethyl

2- et hyl - b|c@%tcﬁxﬁmplqhébﬂxslé@bm2n§§ﬁ§oxyraferabiﬁy2 to 90 minutes,
2- et hyl - bIC e C at r

2- met hyl - bi cyc o[ér%f%‘%lg% goeﬁg-goc@ir: ‘%X%at grhegoﬁoql‘%qw scattering
2- met hyl 191 cyehpéRatuié hapt the ehime- oﬁrbmsyinge whtchydepends on the
2- et hyl - bi cycl . 2. 1] he ene- 2- ate r r.oe I

> et byl -bi SSRELFaS PORIEBE. e ses SaLBERY Y s PrBSRHRD LTS he boiling
2-met hyl - bi cy61Rt 02 thHehabllventNeoZ( Kol Be@ipdiht ¥ ¥bll¢ent + 200°C),
aci d- 2-met hyl - bi cycl o[ 2. 2. 1] hept - 5-ene, nethacrylic

aci d- 2- net hymommﬁqzzabzlm(heétliygeminﬁquesﬁ}vent +5°C) to (boiling

bi cycl of 2. 2. t 3: y

bi cycl of 2. 2. ‘H’?ﬁgt sggg’eg"t Sodeity Fg":t%“(’j*a% 1 éfg Fably fhegtipe

.12,5 . 20. Iﬁoj.nﬂ@tfemermE+3b(Hr¢)bxysl(|tmia]dmg point of solvent +100°C).
The form of the pellet is not particularly limited and

may be columnar or polygonal plllar-like such as trigonal
pillar-1like, tetragonal'pillar-like, pentagonal
pillar-1like or hexagonal pillar-like, conical or polygonal
25 pyramid-like such as trigonal pyramid-like, tetragonal
pyramid-like, pentagonal pyramid-like or hexagonal
pyramid-like, football-like, or polyhedron such as a cube.
Out of these, a columnar or polygonal pillar-like form is
preferred to keep the space between the fixed surfaces of
30 two solids to be temporarily £ixed to each other horizontally,
and a columnar form is particularly preferred from the
viewpoint of the production ease of a pellet.
' When the temporary fixing agént of the present

invention is molded into a film, a composition which is a

2.2.1] hept - 2- ene, uor o- b|c clo[ 2. 2. 1] hept - 2- ene,

0.
11]



tetracyclo[4.4.0.12,5,1".10] dodec- 8- ene- 3-carboxylic acid, nethyl 3-nethyl-
tetracyclo[ 4. 4. 0. 12, 5,17, to ] dodec- 8 -ene-3 10 carboxyl ate,
ethyl 3-nmethyl-tatracyclo[ 4. 4. 0. 12, 5. I~ 10 ]

dodec- 8- ene- 3car boxyl ate, 5-trinethoxysilyl-bicyclo[2. 2.1]hept-2-ene,.

5-di net hoxychl orosi |l yl - bi cycl o[ 2. 2. 1] he&2 2- ene,

5- nethoxychloronethyIS|IyI blcyclo[2 2.1] kept - 2-ene, 15

5- di met hoxycHBe IPWQ"&?%WIEH? IQHehery sdifel compound, an organic

5- met hoxyh l3s t
5-di net hgxzﬂéﬁ%%fsi y - b| c;#(ﬁrg%/%;m%%&piﬂgge%%ﬂ% The £11lm, whose

5- et hoxydi rmmy'l@pqndtmmyc’mﬁ Znelt:}ﬂt@moi_nmeqf the liquid crystal
5- trlethoxy3| | -bicyc hept - 2-
37 et hoxy e T ONRRTE e chie s bASES; Rofifer Hhed. may be a £ilm formed

5- et hoxychl asp seblttlesing tié @bQ.kz@[nz: ﬁrd)ﬂﬂt&hlétc&npﬂgition or a so-called
5-di et hoxyhydri desi |yl -bi cycl o[ 2. 2. 1] hept - 2- ene,

5- et hoxydi ned®y |5t 394 -thad diso[ 2. EhIFﬁe{bFYEre-fﬂ%lm comprising the above
o~ pr opoxyd et SISTLERES Chertedh 1 Paare SFEm Ina @ cover £im.
5-tripropoxysil yI Wieayd dr¥ Zilphdst uBednethe base £ilm may be a f£ilm
5- trlphenoxys bi |l o[ 2,2.1]1hept=-2-¢
o R YAl g BRI 58 Besvgrper suitone., potyintde
5-di net hyé C%ﬁrpéliryfobyrdﬁéo[aﬂﬂa HHieiEnesE tHe base £ilm is
5-net hyl di chl orosi |yl -bicycl o&)%) 2. 1] hept - 2-ene

ri chl oroqu:?#em %/IEI:H{ 2:022 h8Pt: - 2T1%¢,ecover film may be the same as
Itﬁi/lh)é: gm %?%:‘Hg% %12%%% %%pgl%%ﬂg%{:enge gér}g'm The thickness of the
2-trimet hmyerlﬁﬂl)mtﬂwprblfey‘elbd[nszm]mm woye préferably 10 to
2-d|netho%§chlor05|IyI)ethyI bi cycl o[ 2. 2. 1] hept - 2- ene,
1-tri met hdxy8T' yl ) et hyl - bi cycl of 2. 2. 1] hept - 2- ene,
i tripet ony5| :'ma pﬁ@uydrd gcbt:wﬁémifaéztdi:}:lr:]m@ttrgisrﬁlm is not
{1 ot hoxySPRATLERRAEEY chintred 5. Brice GPOYScHEmPoSIELon 1 applied to
i met hoxyngtdwa o4 | YA Riryd rriQi ?ﬂ'{e% 2cbBRRE- refiftal substrate b
rlnethoxypr%%yI5|l I-b|cyclo?w1 hect 2-ene, a~ sEhSEE Y
ri et hoxysbryshirgy ahgp:cg{aningo amJE;-caltorl?qéaéngz -aniq coating, dip
ren;tehyl di rregggggbl yll)r:}.E’E:[r?gyoCJ!' chtAa:I.n %oatg.nglgndshe&ted ’E(? s]cef%exc 10
[1'- nenbyltﬁe Eoldeﬂxa dr- albamyebmﬂﬁahybbhtayﬁiﬂﬁZna ddhepht2iene,
-[1" - net hyl tetraEhenz 5' dlgxa 1'silacycl opentyl]-bicyclo
2.2.1] hept - ?PB%%"%“’[‘éern’éFﬁi; ng tg £qimsa Fi{Mamethyl -2, 5 - di oxa-1' 15
i iCyCLOF)elnt yl] Sngi{Gdrﬂa[ %o%mla}tﬂ%t lo@ @'It&llni bthe CIJOT osi'ﬁLﬁn contains

pheny i oxa-1'-silacyclopenty icyclo e ene
1'-ethyl - pheéiqni&grxstghc@@mwmﬁm theypeganie POLYIER azt%tiﬂei 20
1

1" et hyl APgE "o brdi Py vy E%ﬂi@ e BEES PR TS o T

pt - 2- ene255 f0'whetp gttﬂbuﬁarﬂy@mfﬂrabllyat;wl DO et 31 2%ough the total

i oyl of 2. 5. dpAGhE dnatds gache Shilikngsnnt SR oy The UEIPERA N ey !
bi cycl o] 2. 2. ghPaatteiithg Bﬂe%b[llied’ﬁeéf'yéréppﬁ.ic@tﬁ%tnhﬂén@es &'rofhl 90Gm 1’

S|Iacyclohex¥l] bi cycl of 2 2. 1] hept - 2- ene,

51]% et hyl -anpare Pﬁetﬂwvrefesabam&p € smpgeRT RS 1HaBRY C- ISR of 2. 2
e en
sil acScI ohexfoé[ILIjﬁ ?1?8 g ﬁ% %o%it@.ondc%@a:ﬂningg solvent

5-[1' - phaayl 14' ysked di riﬂtehyla— abmﬁbsﬂtm&a domam'ym atee spllivebitcys| wged 2. 1] kep

t-2-ene, t hyl - heny
si l acycl ohex%Pfr%"gi}Cq %:[uzxpezgiﬁlr\gé:tabgl.ye ected according to the melting

5-[1' - et hyl péinﬁﬁldﬁ)tﬁﬁdﬂg.mbrﬁstﬁl é’érﬁ@@hrﬂd and the organic polymer
-S|IacyclohexyI£ bi cycl o] 2 hept ene,

5-[1' - met hy| uge etHVWaW- %Mﬂ%heﬁPomPQﬁitigﬁ-1SshP&§9éléﬁeﬁyF?mEﬁ€®%¢%$2 2. 1]
hept - 2- ene, I FRED e

1'Psilacyclo%§ %Blcycpnggﬁ ?Pﬁe FREY Mhlﬁingebaxh@e of the ii&ﬁid
5-[1' - phenyl - 2 6 -di oxa- 1 -S|Iacyclohexyl]blcyclo[z 2. 1] hept - 2- ene,

5-[1' -net hyl - 3' - phenyl -2', 6' -di oxa-1' -si | acycl ohexyl] 15

bi cycl o[ 2. 2. 1] hept - 2- ene,

5-
5-
5-
5-
5-
5-
5-
5-
5-
5-
5-
8-
8-
3-
5-
5
[

S
5-
5-
5-
5-

I
[
[
[
[




5-[1' -nmethyl -4',4"-dinethyl-2',6"-di oxa- 1" sil acycl ohexyl]-7-oxa-bicycl o[ 2. 2
. 1] hept - 2- ene,

*5-T1' -methyl -2',6'-di oxa-1'-sil acycl ohexyl]-7-oxabi cycl o] 2. 2. 1] hept - 2- ene,
20 5-[1'-nmethyl-2', 7' -di oxa-1"-sil acycl oheptyl] bicycl o[ 2. 2. 1] hept - 2- ene,
3-[1'-nethyl -4',4"-dinethyl -2',6"'-di oxa-43 si | acycl ohexyl ] -tetracyclo [ 4
.4 . 0 .12s1" to 1 dodec- 8- ene_and

3-[1' - net hylezystal remreund Qndqdhe ARganjepolymer and applied to a
tetracycl of 4dhOedLed . | 0] dodec-8-ene. The cyclic ol efin-based pol ymer may
be a copol ynmer conprising a specific a-olefin conmpound such as ethyl ene,
propyl ene, 1-but aridie Gryefdin, 14 -foimete byt eppayhpbsthe | canpgod Eign to

triethylsilyl, ethyl ene. stvrene, 4-nethyl styrene, 30 2-nethyl styrene or
i el st yr b€ BREE Mg b’ £ Wragk ok Bal S pEIEne?d GB!It HethG (he
cyclic ol ®f i guhesest ® eyybetish hxqplagscoatihg, Applicatioaf tdabergd spalny mer

I ncl ude pol y{7, 9- (4- net hyl - 4- met hoxycar bonyl [ 4, 3, 0, 12s]
tricycl odeca#R3tIRg et &9ating,4printing or curtain coating, heating

pol (b1 oY1 ofg: &odbept s SRBragid |47l % Fodd 31 Hp6i- P eRg-5- 11 et hox

ysilyl-bicyclo ept - 2-ene

pol y{ bi cycl of@nodi tibqu - 2n@ neoverndeky | Wl tly cting 2alfoie hepre2-£hth. A
suitable filmnmay pe sel ected from anpng these fil ccordjng to use
purpose. The assertf9 + _ &gPﬁr%g)f%ggf%it% Phesgp aﬁf%e'bib:{'?f?rert“ﬁ Imto
the polishedséEbds B BecfiXed R 8h6R dter 'tempordiiQly 4ERANESe AbJINRE
nmelting point of the liquid crystal conmpound or the nelting points of the

liquid crysthaebdRrdtad eomPatRd Rgdhe GrmRasktion gamprdsing the

mel ting poin L OLLH &@@fn? h i in t he
l'i quid cryst%}Q%%%B%ah%ggkgzt e a dé%pgfggﬂﬁggég?yﬁ%$2%% %%%??ingﬁgg{nt +
3000), nore bsetbeablgquidrelryistglpminpound Gx the composhylpnigumpr 250G ,
particul arly,_pref.er 15 | tin int + 10 |t oi nt_.+ 200C).
The acsenbl | e A dpvaraT Hgpebaid 19 montaced LighELy, B rPSsf e

m nuet s, 150r ewdprsS BL@P| 8o THat @PeNitirot 8611 dbechh E56 WdnddXa rfilsdedy the

polished wafer with the organic polynmer filmis not particular }31/ limted
and may 20 bECseReRLPiheE| Etthdthe cblanhd eevshal| eopeuRe yoF afRe onpound or

a conbi nati %ﬁéo%%@i&ﬁ%&ﬂpﬂé’fﬁ | £ £@MPOYRLd 3By S ££1 OESRPOEnRP! YITBI . I N

the step ( 4 ) e wafer assenbled with the organic polynmer filmis
separat ed. The tenppoaderftaiceptagdntighitdly e de¢mpogaryof dxtingagants on

he vafor onPSKTAR: Hio, BnBIEHER) SRatERRHIT huf temecPREY | PERENE, T oo

havi ng s2on cagehttid tHeftns o al pewdelsr pellhett 6pPOLinmyid ihédigedgent
contained in the el enents nust. be washed awa¥B30 conpletely. The sol vent

used for thid (RIMPREIEREE KU L oF) BlObgTy ﬁPsH‘?e‘ﬁ?Jstl g RPHREH ve the
l'iquid crystghe COTRA G2Ys thAt BohBBuhidtb bé miltdn aRMPeHAA SohédaHr ganic
pol yner. Examples of the solvent are the sane as those |isted above.
a temperature lower than the melting point, or the temporary
fixing agent in the form of a solution 1s positioned between
25 the two solids by application, the solvent is then removed
from the solution between the two solids, and the agent is
further heated to be molten as required and then cooled. To
melt the temporary fixing agent between the two solids,
preferably, after at least one of the solids 1s heated at
30 a temperature equal to or higher than the melting point of
the liquild crystal compound used as the temporary fixing
agent or the melting points of the liquid crystal compound
and the organic polymer, the two solids are press contacted

to each other to be assembled together with the temporary



41 Exanpl es The fol | owi ng exanpl es are provided for the purpose of further
illustrating the present invention but are in no 5 way to be taken as
Jlimting. Exanple 1 0.547 g of docosanoic acid (behenic acid) in the form
of a solid powder was wei ghed and placed in a columar pressure 10 nol di ng
apparatus having a diameter of 20 nm amfta pressure of 200 kg cm2 was
applied to the solid powder for 3 mnutes to obtain_a columar pell et

havi ng a d|d%%ﬁ%ﬂgcﬁggﬂﬁrﬁﬁ%ﬁﬁP%FW?ﬁ%kneggiéfaés?m9#4n$h¢§mB§FP§Frﬁas

gl ??\gﬁ 22 glvﬁ%éon mﬁée}}&é(n%?%lﬁ%ess o%ﬁ%%g%}% ru\j\fagtﬂn%u%@’gﬁ%n t¥1e pel I eta

and t he subsﬂ:mmmmvayseahtaadwte tempo:rbgtybfbmmg aa@en'alcpr wilten me ltdager . The

et b P
Poread over R ple e Fudtlia Epve R Bpadih TR0 RE §RGRREN NI AR
After thest er@e(méLEng pamst rof UII@ﬁiid ccrperal ecemgsmm eor el 5ing con

waf er was polished g% a commerci al | avallable pollshlng machi ne. After

pol i shi ng, t?ﬁ?%ﬁ?l s GRes tQRPRBP AhPrasnic RALYMST X 0 t he
pol i shed sur t r SS trate,
and the flxe{ sur ggp%ﬁ{c:fﬁtiws(? |con vva erﬂwae((s;néc %g\éegﬁ)w t‘ﬁ 55[80)05

aqueous sol uto o(nneiftiltreg martgtthyd 260061 unmobyerpre Ter alohy of we Iiglid peiaﬁ:
i sopropyl alg

qQl a,cl i ng_sol yvent e thick s _of, the 6-inch
G eon et of R et (hed P g a8t et 2o 0on ERE ARPERPEER o Tate rst o
pol i shi ngo angragérabiPnstbn APmiAueBE Srové bhﬂeﬁeﬁ:abwl 2R® 98meiduted)m
whi ch neans that the silicon wafer was well polished. Wen the cleaned

surface of tPRTBLEWERTLY | PESFeTRPLY %ﬂ%ooﬁgéPy%ﬂt?%rough reflection type
FT-1 R b t d at
absor ption q{d ra{.rﬁ%ﬁg 3£ {le ﬁr?d}&ff X asser%%f/t HpaREeToed a

all, which neans that adhesi ve use was renoved by
cl eani ng. Extihel|size Af dheribonding surfiacenat assehbedseftand gamdre 5

substrate in_t ne nner L as 4.n | e e t ot m num
substrate (tﬁ?g%'iég% %gf cﬁﬁ?m@%s%ﬁr& epﬁ]sacgg@ﬁ 'Jﬂleaﬁi??rnacw sHqufh

waf er, 01547agent lhayet dodmednestwash hd tWoas:dmamasupgdfeﬂanlLyme.anf 0. 547
g of docosan0|c acid, and the tenperature for nelting

1,12- dodecan‘é‘ﬂl%rzf?oWI'l poxe; proferakly Q- 05 pm t?héodl“ﬁmffﬂﬁﬁjs‘i}l}sacrr]ﬁe was

pol i shed andpfg@gfggfg 0! PMphheo0bamm, substrate. Further, the fixed surface
was cleaned Wth a

The pressure for assembling two solids together is not
particularly limited. Any pressure i1s acceptable if

20 adhesion which can stand from the processing step to
treatment step to be carried out subsequently and described
below is obtained. It can be suitably selected according
to the liquid crystal combound or a combination of the liquid
crystal compound and the organic polymer.

25 The materials of the two solids to be fixed to each
other are not particularly limited. Examples of the
materlals include metals, glass, ceramics, porcelain,
plastics, rubber, wood, paper and cloth. The materials of
the two solids to be fixed to each other may be the same or

30 different.

The two solids which have been fixed to each other and
subjected to a predetermined processing to treatment step
are separated from each other by melting the liquid crystal

compound therebetween. It is preferred that at least one



5 9% aqueous sol ution of tetranethyl anmoni um hydroxi de. Wien the thickness
of this 6-inch alum num substrate was neasured, 15 it was 2.5 nm conpared
wWth 3 mmbefore polishing and variations in thickness within the plane
were t0. 01 nm which neans that the al um num substrate was wel |l polished.
When the cl eaned surface of the 6-inch @&%m num substrate was observed

through reflection type FT-IR, absorption 20 attributed to the organic
subst ance wef hbe taieseeiids ke Rgatediirareieths ilimld asyagat sorpousdd f or

assenbly wa C Aol 3 25 | I
R L i = L
that a 13 cnfiot lsemaregpolneetthe enel 1@y ephtdmial etd R ) hbghen htlsarbstheat e

havi t hi f 2 d. i f the. 6-inch sili fer,
bol i hen. oty ShnaBpifn PREAE ARG cEyRL AT Stndrita Pasid Shast i <
t hi cknesss of 4 n$-dditt VASERE meDELiqFo1vess NEAStHE A Bt fd POpdidi ng, it

was 18 pm conpared wth 25 um before polishing and variations in thickness
wi thin the prempouRrd @and sherpregnih bedamen.harefacapilystmelting Podnd was

wel | polished.c.\\hen .t | ' f age qﬁ?_f']gglpj | @Sty

substrate Wa"gs]I So\be'ge?\?egﬁ?#%ﬁgtpor e??%c?#gneﬁypigéf%‘- ) % sor%t(?%r%tgtntgri but ed
to the orgampaeistubstiBirce) vies (méltohsgrypebthiat+ al09° @hi ch nmeans that the
adhesi ve used for assenbly was renoved by cleaping. 5 Exanple 4 silicon
Nafer s asserbl AHSH EReX: SURPERT L gt Ao SUREC At 6y EOS 357886 o 2
except th@t which Hds BelenCenxval £f + &2 \ddithrra t 1Yt KN’S Sadf b8 SFembra@byised in
pl ace of the 10 6-inch alum num substrate and a 20 cm X 20 cm nol ded r ubber

sheet ( EPOILeanyuR vWidih & 8PL¥ANY - halheF AL Viah t bdsh spnobasRd feFed in

A Rl T e e L
compound or both the liquid crystal compound and the organic
polymer. More specifically, the solvent which can be used

15 to dissolve the temporary fixing agent is the same as those
listed above. In addition, an aqueous solutlon of an
inorganic alkali such as potassium hydroxlde, aqueous
solution of an organic base such as tetramethylammonium
hydroxide, aqueous solution of an inorganic acid such as

20 hydrochloric acid, or aqueous solution of an organic acid
such as acetic acid may also be used. These agqueous solutions
of an inorganic or organic compound may contain a suitable
water-soluble organlc solvent such as methanol, ethanol,
isopropyl alcohol, butanol, dioxane, tetrahydrofuran,

25 dimethyl sulfoxide or y-butyrolactone as required.

Preferred embodiments of the present invention will
be described hereinbelow. Embodiments of the present
invention will be understood more widely and in more detail
by the following description.

30 According to one of the embodiments of the present
invention, the two solids are a pad for the chemical
mechanical polishing of a wafer for a semiconductor device
and a base plate for fixing the pad. In this case, according

to the present invention, there 1s provided a method of



was neasured after polishing, it was 400 dun conpared with 15 650 um before
polishing and variations in thickness within the plane were 0.5 um which
-means that the silicon wafer Was wel | polished. Wen the fixed and cl eaned
surface of the 6-inch silicon wafer Was observed through reflection type
FT-1R absorption attributed to the orga?ﬁc substance was 20 not observed

at all ) which neans, that the adhesive used,fotr assenb was .renmgved by
cl eani ng. m?ﬁf%ﬁ%?v&t%&ﬁf&n@ 3 B¢ groracégﬁ“ﬁgﬁis‘??%b%'hi @P]\ﬁﬁglqﬁﬁgsenbl ed
Wth a gl asscatfpsidsigate in the sane manner as in Exanple 1 except that a

commerci ally avail abl e epoxy adhesive was used in place of docosanoic acid,
the surface OF) mesigioningia Ldanidacsystasd penpPared. oxyfrecompoaiittddn was

made to renp = 4l 4 .GON f ' he
came manner Sty il T ia oBhERL LRRPLURARERTe O WS Blpeded oy
resin adh#r enlf dune pad 66rt tire prtranicale prchiand caldpbldkbangi Of cowasser was

cleaned with_a 5 % di,net hyl .sul foxi,de sol.utjon of _.tetrapethyl a ni.um
o o, Vi & ReTaanits ShE, daNagR, 289 kheuaRErase cof b iPadh e e |
44 absor pti offoRt {1k eehd Opddle &i@ani ¢ substance was observed, which neans

t hat the adhesive used for assenbly was not renpved conpletely by cleaning.
5 Exanpl e 5 (hk keating syt fackemperabure cedyaal | eoronadptghensthan f bred y

sprayed wit o) | | b ' | L0gt f a solid
ouder . hear et B ho € FERRE Phriaq ERPBLE) Mebiiloblly Ba O8FLEhs

avai | abl 20 C\Ehappattsd 04 gl daseyptadscanpoand ek tsold difdednihherdesepl at e
at a pressurg, of 200 g/¢cnP. Thereafter, the surface opposije to the surface
St uck on_ ¢ heF HErHePalEdr hrBtgacheshean grl SRS o8 tinranns y

avai | abl e abgpstne sasatpratdas applied to the pad. After polishing, the
6-inch silicon wafer was 15 heated by bl ow ng 150C hot air fromthe

pol i shed surface STRR &e&Mswhemieal imephamkCah RPblshng THAY B¢ ng agent
adhered to tg‘ﬁbf&@%@é&daé‘éﬂﬁhhéi-éiﬁgft&‘@fer was renoved

15 In the step (1), the temporary fixing agent which is
the liquid crystal compound or the composition comprising
the liquid crystal compound is positioned between the surface
of the CMP pad and the surface of the base plate. In the
subsequent step (2), the temporary fixing agent is heated

20 to be molten and then cooled to be solldified to £fix the pad
on the base plate.

In the step (1), the method of positioning the temporary
fixing agent between the sﬁrface of the CMP pad and the surface
of the base plate 1s not particularly limited. In general,

25 the temporary fixing agent is positioned on the CMP pad and/or
the base plate by sultable means such as spraying, applying
or placing, and then the surface of the CMP pad and the surface
of the base plate are assembled together. The methods have
been described in detalil above. Out of these, the step (1)

30 1s preferably carried out by spraying the liquid crystal
compound or the composition comprising the liquid crystal
compound as a solid powder on the surface of at least one
of the CMP pad for a wafer £or a semiconductor device and

the base plate for fixing the pad, by placing the liquid



by ¢l eani ng with tetrahydrofuran as a cl eaning solvent . Wen the cl eaned
surface of the 6-inch silicon wafer was observed 20 through FT-1R,
-absorption attributed to the organi c substance was not observed at all,
whi ch neans that the fixing agent used for assenbly was renoved by

cl eaning. Exanple 6 25 The surface of a &tinch sili con waf er was polished
in the sane nmanner as in Exanple 5 except that 0.5 of

1, 12- dodecarfé‘éb(%%ﬁ%cﬁ@ﬁ’%l%lﬂvﬁse mq#tﬂ%@wm#r@ diheq ddsiideoi c
d. W t d
aci en BSQ ﬁﬂhﬁaacseage & 8¢ E&E%é?r# 292&3’@ ; 1&.@?‘1&’6

t hrough FT-1 rre manne as In
absor ption ad::d:ystbaﬂ: embmp)omx’ma o gare ccompast danicm \mp:tdis:latgsd:heed.ia;tuialll,

ol cani ng. - TR S OB ORI A9 e UE Lo GoRERRRR"Yiq Po3 oA €1 e

pol i shed §n fé\ﬁbv@ﬁf@ fRENgs1vsnt N Exanpl e 5 except that 10 g of ab%
tetrahydrofuran/tol uene m xed solution (volume ratio of 5 80/20) of

docosanoi ¢ aci d waEhe 3P padigcaosf Pas é§‘éﬂiéFéYaH-'ﬂi‘é%I¢@%| nay thee anaf er
by spin coat f fer was
observed thré(t;}gh %%JF;? af%:gf%ggr%sﬁln%é\%‘?elgsf%n ngaé’r%k?e %‘& #{%% I shi ng,
absor ption aartiﬂild:jaailtbeatMenrgam cfcsamsdapla:é onscompodtebsad ved at al |,

whi ch neans t hat fi XI n enj used f asse renove
cl eani ng. BGHR ]é}'%f %3?%&% %?Y%rs i esﬁafr%oﬁ'%fsbéar mage %d?q%bhed in
15 the spye g& e’é‘ﬁaﬂé\ Pé St er &L, ilyakth db Ofout da1%ns s

sol ution of 1 12- dodecane arboxyllc acid was a plled by spin coating
i nstead of sWhWh@mEBDy ofT%@ééam%Y@Qaél%ﬁm oFecnenvayer fahmste of

B L Sy G5 Uy LS T Rueily e maoner 0
subst ance was not ZXibisesr the 'aempdﬁary\,ifiicdimgeagentHapohktioued@eigmﬁn used
for assenbl ytﬁ‘ﬁscnﬁf”BXEdax?X 1:I eat?al.sn ‘plate, 1t is heated to be molten
15 and then cooled to be solidified in order to fix the CMP pad
on the base plate in the step (2). Preferably, at least one
of the CMP pad and the base plate 1s heated at a temperature
equal to or higher than themelting point of the 1liquid crystal
compound used as the temporary fixing agent or the melting
20 points of the 1liquid crystal compound and the organic polymer
and press contacted to the other solid to be assembled
together. The assembling temperature, which depends on the
melting point of the liquid crystal compound used as the
temporary fixing agent or the melting points of the liquid
25 crystal compound and the organic polymer, 1is preferably
(melting point of liquid crystal compound or melting points
of liquid crystal compound and organic polymer) to (melting
point + 300°C), more preferably (melting point + 5°C) to
(melting point + 250°C), particularly preferably (melting
30 point + 10°C) to (melting point + 200°C). The assembling
time is preferably 1 to 120 minutes, more preferably 2 to
90 minutes, particularly preferably 5 to 60 minutes.
The amount of the temporary fixing agent, which depends
on the size of the bonding surface of the CMP pad used, can



25 'Exarrple 9 After the entire surface of a 6-inch silicon wafer was
uniformy sprayed with 0.5 g of docosanoic acid, the wafer was heated in a
*cl ean oven at 120 C for 1 hour. After heating, the wafer was taken out and
t he docosanoi c acid coated surface 30 of the 6-inch silicon wafer was
assenbled with a 30 cm X 30 cm gl ass sulid8rate which was heated at 120C
separately. Further, a 30 cm X 30 cm gl ass substrate was placed on the

docosanoi ¢ R FYHIHEH Seksehedncd #RWMEe et the HRigresssef)tR? the
nbl ed 6-4 [ i, ght th
assenpl e ﬁé}&kb:.sé%x} QR R g‘%?f‘;t fﬂmggg?e?orn@d Ye i ch VRS Hrﬁrftg rt@ﬂa e

gl ass substrate, and the ass t at roomtenperature 1 hour.
After 1 hourhaseneplgtas dsspretfieatadliyl 8c6d pm the2 Qrmwatnextre pregfiearalily be

processed) o e 6-in silicon f S renpve and t he | ass
Blbstrate ackulibim 44 P in PPrcr et FEReaL Wi di b Sicar oo
glass fixéng jig. THepedistive B2 8sb86H1YAEEhVTMEDRhESREEhbYha Hidld shi ng
machi ne while a commercially avail abl e abrasive was applied to the wafer.

Af ter pol i sHr¥rte dFenab pamtit cyd-aghygl Hakted i pdbheshen aficddcan siand ¢ he
6-inch sili Y i Xi J i [ cl ean
oven at 120‘;%“? %%igﬁuéggg@g%é%%%ﬁ#?(c%%e%\a?%?g%agggéﬁ%\ile%u?rom t he
30 cm X 30 csmhpgemserstibgtimtebtaimed uandecan hive f sxibtablyeselacheded to t he
6-inch silicon wafer s r.enoved cl eani W th 15

et rahyar of AeerReite e PG ST hatiditt G asompinarien

cl eani ng1 g0l y£nthe Wi@%ﬁ&@@@ﬁ%&ﬂéé@@& Shat fike Bor§ER1LE1 pbLPRerafl er was

observed t hrough F absorption attributed to the organi c substance was
not observed at alThe pEPERssdassof Hdte waéerifeng aguhcondugtesdexiasssenbl y

was removed by, GheaglNg o FXGHP! fn 100 THFaPEfCENGh18a P hiCRag EAEON VAl er
was polished %(I?l tﬁe Sane manner asgrllngﬁxarrp%g ghexcg%t tﬁataﬁ.éég of 25
1, 12- dodecangal s oy y$ tep ars thgashe seMP i pad| Sioedford. they hesel grlastanoi ¢
acid. Wien the cleaned.surface. of. the 6-i,nch silicon fer S _observed
t hrough FT- 1 ¢ ﬁk‘xte”l cha.r{ge?ﬁﬁﬂ:b?al po%.ishing s%ep is prg\@erab}@ carrieé’

15 out at a temperature lower than the melting point of the J.iquid

crystal compound or the melting points of the liquid crystal
compound and the organic polymer.

The chemical mechanical polishing step can be carried
out by a known technique using a suitable chemical mechanical

20 polishing slurry under sultable conditions.

The CMP pad used in the chemical mechanical polishing
step and fixed on the base plate as described above must be
removed and exchanged with a new pad after a predetermined
number of wafers have been polished. In this removing step,

25 at least one of the CMP pad and the base plate is preferably
heated and removed. The heating temperature for removal is
preferably equal to or higher than the melting point of the
liquid crystal compound used as the temporary f£ixing agent
or the melting points of the liquid crystal compound and the

30 organic polymer, more preferably (melting point + 5°C) to
(melting point + 150°C), particularly preferably (melting
point + 10°C) to (melting point + 100°C).

If the temporary fixing agent remains on the base plate

after the CMP pad is removed, it can be removed by cleaning



as in Exanple 9 after polishing, absorption attributed to the organic

subst ance was not observed at all, which neans 30 that the fixing agent
.used for assenbly was renoved by cl eaning. Exanple 11 The surface of a
6-inch silicon wafer was polished in 47 the same manner as in Exanple 9
except that 10 g of a 5 % tetrahydrofur&atol uene m xed sol ution (vol une
rati o of 80/ 20 of docosanoic acid was appl.ied by spin_coati i n place of
0.5 g of dodbsdh& EOQEPBF'W%et%H%%H@'@'%FPQCéGO sedifpr 6’31' & 1icon

vaf er was obses Wb MR el BV .t hEsSAFR WRAPELs afot dec¥ ey dafter
pol i shing, absorption attributed to the organi c substance was not observed

at all, whi cthematthahaf ttempomeanidyafdrings&hef GMP apadnblly shonldkeimeved by
I ing. 1 T f f = iyl f . i shed
" the Same UROHRRE Sod Y Y i adhat il g UL RIRRAY ' ohe

n- hexane/$utert vl aied 1f dedt saisitownidus| toronatod cfditfand/dK1i)1 dn |,

12- dodecanedj car boxylic acid was applied by spin coating in place of 0 . 5
g of 1,12- dothRHeldi carboxylic acid. Wen the cleaned surface of the 6-inch

si licon wafer was ghsaryatl Y Uil |Gudaidh S ¥R 1I Prednd N Exanpl e
10 after polishing, absorption attributed to the organic 20 substance was

not observedizyerilion whthke tvarsolids are 4 ivafer fpmta wamidandustsshbl vy
was renoved | eani 0g. railv : e ace of a silicon
waf er was po‘ﬁ/‘éﬁ%ﬁ ??1&?@%%%@5% ng%lﬁéfigéggﬁt@a‘ﬁ%#%{f except that 0.2 g
of a commercial |l y Bvehlisdesepasgondifngi tetheapresasht Inpeattonf te@sanoi c
acid. When an attenpt was nade to renove the 6-inch silicon wafer fromthe
hard pl ate i}s PROVASRE HERLEPARE PROERIFIPE SWaFLE IR S RPRductREs

br oken. V\heraé‘pfcgpogymlgfﬂfn%gher ed 30 surface of the broken but partly

f

separated silicon wafer was observed through FT-1R absorption attributed
to the organ{®) suesieioning abbbauitd crisited aempeurdar amompodigayent

used for as%9§9§¥i¥@§9f¥ﬁe'f?&ﬁﬁ&jc%QgQ%ﬁFSbMpBXnﬁ'SQE%QQn the surface

15 of the wafer for a semiconductor device and the surface of
a substrate for fixing the wafer;
(2) heating at a temperature equal to or higher than the
melting point of the 1liquid crystal compound and then cooling
until the liquild crystal compound is solidified to fix the
20 wafer for a semiconductor device to the surface of the
substrate; '
(3) processing the exposed surface of the fixed wafer for
a semiconductor device;'
(4) heating the wafer for a semiconductor device at a
25 temperature equal to or higher than the melting point of the
liquid crystal compound to separate it from the substrate;
and .
(5) cleaning the separated wafer for a semiconductor
device with a solvent which dissolves the liquid crystal
30 compound or the composition comprising the liquid crystal
compound.
The step (1) can be carried out by spraying the liquid
crystal compound or the composition comprising the liquid

crystal compound as a solid powder on the surface of at least



48 Exanple 13 0.075 g of docosanoic acid (behenic acid) in the formof a
solid powder was wei ghed and placed in a columar pressure nolding
.apparatus having a dianmeter of 10 nm and a pressure 5 of 200 kg cmZ was
applied to the solid powder for 5 mnutes to obtain a columar pellet
having a dianeter of 10 nmand a thicknéds of 1 nm This pellet was placed
on the hard plate of a commercially avail able CWP apparatus, a 4-inch

silicon waf @nena$ ¥RRIWMBEGTOROT [RespBirepdughar A asanAdie SUREETA%E 10 t he

4-inch silicgy d N9 ch2@feh Jhe, palihet began
to nelt at arou\r{@'xg'(glgmE ﬂgtéé?helw ?i Qggosgngl %ﬁ%%%es%épea% over the
entire surfamefihimt lve dpphyhngdfteto thelsurfBanad eslutien copltbilmdngAf t er

the tenperature was retu d to roo er at the surface 15 opposite
to the surfdSSHRAE t%m{ n@’%r?“ﬂﬁ‘a n{fq" ujg‘fefrf %on wafer was polished

while a comerci ally takabaddsE appadicat 199!, Uthe apiisi i die d elchintili@epad.
After polishing, the 4-inch silicon wafer was heated by blow ng 150 C hot

air from t helHnokrartieularlyi bimbked s%fpﬁar%mécbq rfii’rﬁﬁ RokRE pl @R . The
20 fixing agg a 4. s ygmoved
by cl eani ng V\ﬁ%ﬁ?% ﬁ%i}dﬁ'l‘# %(rgaa%q'a E’S#é‘aﬁ{’%gbrs‘ \\I/@J r¥€, C glr)led
surface of tiet aatdng lotrl pnmnwm‘xg: VEtse diwmw:aryt ﬁd.udlgg &g'emR maghder pti on
attributed to anl C subst t, pbserv whi ch. neans 25
that the flx?‘%ﬂgﬁ‘i TREY FHrP %J,-ﬁgf 9\£ t ‘E%\/e%g‘t?y é‘?‘ﬁ 8¢ Bx&mle 14
A 4-inchigi | §g0PanBé eEni¥e St Sinl Cka e tm:nkai byl yhBdhne aempyrEmt | Yy

avai |l abl e CVvP apparatus in the sane manner as in Exanple 13 except that
0.070 g of 1f-'112 %mépéa$9@kwrénacﬂtﬁ WRIVeRdd1s Pt Rl Hichangesl g of

docosanoi c [ I.m%l

1, 12- dodeca [ car boégﬁ%%‘?& aééglf‘hi;&%ar cflda %r%éeq% ntf&gzzfgoncc?rﬁré:rhcel ally

vaal I ﬁbl gal Q\Pi@pp?retmsta\hscmhm?m im ﬁlSé)fOsd:bJp?m: ?]d:nmpms‘.std:cblace Tfe t h;a
-inch silic er n c sur 0 c [ waf er

was obser ved&?%‘\r’,\%ﬁﬁﬁs Ii"}gﬂl%ﬁ ﬁﬁf"ﬂegggtprgl QgeFﬁrEQingé&ig tclgj;b 5

pol i shings agormdre prstdrabiyed lodvs ko eogﬁml.c DiypEi @ Fer W ttdriokser ved

at all, which neans that the fixing _agent used for assenbly was renoved by

cl eani ng. Ex’é‘-h‘blsé’li@nfomiﬁ be GRTEILEAHo DY HRAWLRI BENEPPR LRIRETATUTE he
formof a soj i:dbglaol‘i‘g&fi hﬁ“&%ﬁl L 3hd éd%ﬁﬁnﬁ“ﬂ ¥ Heatiify Mdeihg

docosanoi ¢ acld pour into a c umar ng apparat us having a
di aneter of 19 qanritdrﬁaouehrm’eraatempemturemﬁ peefecsabdyn(mehpingtpoignt and

Lhen < S0Lof FBRE IR HobBRnt SRS rhS TR ARTLRLGRT ™9
a 20 (melting point + 200°C), more preferably (melting point +
| 5°C) to (melting point + 150°C), particularly preferably
(melting point + 10°C) to (melting point + 100°C).

In this case, the temperature of the composition to

be applied is set equal to or higher than the melting point
25 of the liquid crystal compound, thereby making easy drying
after application.

In the subsequent step (2), at least one of the wafer
for a semiconductor device and the substrate for fixing the
wafer as a solid having a thin film of the liquid crystal

30 compound formed on the surface is heated at a temperature
equal to or higher than the melting point of the 1iquid crystal
compound and then cooled to solidify the liquid crystal
compound, whereby it is closely adhered and fixed to the other
solid. To this end, the both solids are preferably assembled



| ength of about 10 cm This col ummar docosanoic acid was cut into a pellet
having a thickness of 1 nmwith a dianond cutter. The surface of a 4-inch
silicon wafer was polished 20 by a conmercially avail abl e polishing nmachine
in the sane manner as in Exanple 13 using this pellet having a di aneter of
10 mm and a thickness of 1 mm After poldshing, the 4-inch silicon wafer

was processed in.the nner.as,_ in Exanple 13 and t.he cl eaned,.surface
of the a1 ndtPdsiied bt Perted st i SRIBFAT B A BT HO A SN
attributed tghdiheherfgénttng it of e liguidbaeyyedlatomddundahi ahireans

that the fixing agent used for assenbly was renoved by cleaning. Exanple 16
30 Col urmar qs%%%%%mmscPaeifarﬁawnémalaiam%nw B3 G and a

l'engt h of abgyit(old}. {8 \%@baxpptailw ¢), bifred PR FBH Y And 1t iR PY191t15

except that 10 g of I, I2-dodecanedi carboxylic acid was heated at 150C to be
mol t en i 6 plackd°dd) 1o g(mélidbrespotnt wcl@° This col umar 50

1, 12- dodecanedi caﬁl[ oxly?I | c_aci dfwas cut ibglio a ﬁ mn%hi ck pell el wth a
dianond cutter. T S PREFSNTS £91, 35780 PFCB CWEFBTT WA Ebé“ol 9% the
same nmanner @sth RheX3aBkeradbe &L Rthel Watet NS npel p&it 1GS146EY 1an tHdee
tenperature of hot air was 5 changed to 150C. Wen the cl eaned surface of

the 4-inch stf iadhesdaewhieh aafesread FReUBRORTSFRAENCE PR AfAfSFadfer as
in Exanpl e l&@f&@flbﬁfééégig%bﬁfﬂé\ﬁéxﬁ&' &an r'b@”éﬁ’ﬂt%ﬂl% hge PESEEA C
Se e

substance was not o rved at all, i ch nmeans that t I XI ng agent used
for assehbl yacresrditmeviea tiye 1Dighidncrystakaoghpourrd 1@sgdof docosanoi ¢ aci d

(behenic acid) inthe farmof a li.d r.an of _pol yvi sohut.yl ene
wer e wei ghed and 1@%?” &rvegsP ggsdgwg&vﬂz’ter 3H§8?5?5Pa'ﬂ$rﬁ$}l’§°§o :lé}q on was
applied to atige arsfsiig sabeeytidd @6 8patlestoprocdsdingdayddtamdg e form

a 20 umthick film Further, this filmwas cut into a 5 cmX5 cmpiece to
make tetragoba® Y9 IPATNOSe: ofcthet wafiey tmdhesisitepoh3ar FOTB* MRS to t he

hard plate 20hod ené URBSELE Sureydl | 8P ehiNMalPPAHSL L dibddicediel | et
nple 13 to polish the surface

15 device is the rear surface having no semiconductor elements
of the wafer 1ln the step (3), the processing may be the
polishing of this rear surface. According to circumstances,
the wafer assembled with the substrate for the wafer may be
carried. In either case, the wafer 1s processed at a

20 temperature lower than the melting point of the liquid
crystal compound according to its use purpose. After the
processing is over, the wafer and the substrate are separated
from each other in the sfep (4) by heating at least one of
the wafer as the workpliece and the substrate for the wafer.

25 The temperature for separating the wafer from the substrate
is equal to or higher than the melting point, preferably
(melting point + 5°C) to (melting point + 150°C), more
preferably (melting point + 10°C) to (melting point + 100°C).

In the subsequent step (5), the separated wafer is

30 cleaned with a solvent which can dissolve the liquid crystal

‘ compound to remove the liquid crystal compound. A step known
per se may be added and suitably carried out as required in
addition to the above steps (1) to (5).

For example, when the processing in the step (3) is



of the 4-inch silicon wafer. Wien the cleaned surface of the 4-inch silicon
waf er was observed through FT-IR in the sane nmanner as in Exanple 13 after
‘pol i shing, absorption 25 attributed to the organic substance was not
observed at all, which neans that the fixing agent used for assenbly was
renoved by cl eani ng. Conparative Exanpl e33 30 The surface of a silicon

waf er was polished in the same manner as in Exanple 13 except that 0.2 g of

a conmer ci al Fje Rediisiving efoslie F8RESFUELARS %éggi"l’la%?]acéh@f sB8R dshnbi ¢
id. Wh =4 i d f h
acl en a@f%ffi@in&’aé @?@fnéotéﬁémﬁ’@ %ﬁ@léoié%&'fé%%\%ﬁﬁ? dgPm the

hard plate in e sane” manner as 1 n Exanple p ng, it
was broken. therwafer dooxa seslicondheted device dsoftaridelrokbrbdineqgmart|y

separated si]icon, waf was .opserved t ugh_ET: ] R sorption_attributed
to the or gani:f&esﬁ’f)g?aﬁéé g gﬁ%e?gaﬁ, Pé\/ﬁi’cﬁnﬁeﬁhgnt _? Vﬁ%eﬂﬁ?ﬁgaagent 5
used for gssggilyon@scter deWREEUcEANPEEEEbraYed! €26NEhe E¥aPBtLatd 10 g
of docosanoic acid (behenic acid) in the formof a solid powler and 10 g of

pol yet hyl enetegethey | whhtthe ficdngatepg 0 hey stePeldl e BmMRIALEHT40 W %
and an intripgj ' [t | ' ' of

t et r ahydr of U?E%%awf&g9§¥ %’ﬁéﬂ\%ggéﬁ%@’ﬁgfsﬁzﬁ%%g\% %{r\ﬁg%ﬁghggpﬁe}g to
the entire sthéadiciigatape nich tdd isdmp (&feandy thpi atepal é hgofintiidioeg ed at

|00 Cto scatter the solvent . This 15 siligon wafer fyrther heated at
150 G ' ot uckEBR AR 2PH B PamachAcctamar i er i ubkeh Hhe dermR e us
and pressgr ehesNb@éh el £ Dxédd Redth P lFe thase calrdiedabud RF €65 Utke Aiteidl
g/cn2. The surface opposite to the surface stuck on the hard plate of the

si li con waf ef3has polished while a cormmercially 20 avail abl e abrasive

sol ution was appligg.t 1 Qadeh At t L Shi & t 1 NG5 {3 waf er
was heated by bl ovm}'eng %%‘h% ﬁb?waiéfrl r%ﬁ?}t:%cz %o%‘%h%ﬁ é‘l’tljérfaceﬁsdl dgo%‘hd
separ at ed frohetpelishinglcf ehellreafri sunfacgert thiheradert astwellepthat ed

4-inch sili , d ' ith 2 hyd
5 eani ng sol SERF \Gineh W5 6 SRER RacLy FFARLS o d b BRAIRERLEL IR S s
observedishr ehghp&lisived abser Hurfadd (o Rtlecdrafert Boroa IPemicondsdthee was

not observed _at all, which neans that the fixing agent used for assenbly
was renoved B§VEreaflHy. the Bad CTIFtals SomPrIRInaE Bhe ZeeRPShtieR sanme

TR o5 SRR Rl B0 N S bdd PR R PO a0l
the step (3) and the step (4), and then the wafer for a
semiconductor device can be separated from the substrate

20 together with the organic polymer film in the step (4).
Subsequently, the wafer for a semiconductor device is
cleaned while the organiq polymer film is fixed to the wafer
in the step (5) and the step (6') of dicing the wafer for
a semliconductor device to which the organic polymer £1ilm has
25 been fixed can be further carried out after the step (5).
The dicing tape used in the above step (3') is not
particularly limited and may be a commercially available
general dicing tape.
The dicing tape may be ultraviolet 1ight curable or
30 non-ultraviolet light curable, as exemplified by Dicing Tape
UC-110M-120, UC-120M-120, UC-128M-90, UC-228W-110,
UC-353EP-110, UC-334EP-85, UC-337EP-110, UC-321EP-85,
UC-329EP-85, FC-217M-170 and FC—ZZOM-lZO of the Furukawa
Electric Co., Ltd., Riva Alpha No. 3193M, 3193MS, 3194M,



the surface of a 4-inch silicon wafer. Wen the cleaned surface of the
4-inch silicon wafer was observed through FT-IR after the polished silicon
‘waf er was separated and cleaned in the same nanner as in Exanple 18,
absorption 5 attributed to the organic substance was not observed at all,
whi ch nmeans that the fixing agent used f3 assenbly was renoved by

cl eaning. Exanple 20 10 A sol ution was pregared In the sane nmanner as in
Exanmpl e 18 e'ﬁg%s't P24t 318 HSol $128buddP e TERANR 3LARbeBl808Sage

nol ecul ar wej1Y, af19d%e, 0999 aMmd | R 9RQI f i | ace
of 10 g of poly( ethyiene-co-vi n%da;&cée't gt gafl %&E\%%&s?[e%s?g pojrﬁ??%t nerimgurface
of a 4-i nch Glupnaxatier e@nd DikdnygsTepaeSumbnice al8SL rarfdk #gL -N4090 \dfen t he

cl eaned surfﬁqﬁﬁ 4-inch silicqn wafer was observed through FT-IR
after the polTs ée)gdncgsirﬁaq]%eo%f(g?‘ Otds‘epar ated and cl eaned in the same
manner assin ExamafeekSthéldaenply €dpal krd fxi:ech £6 thidep @1 Dsnb§ stslance was
not observed at all, which neans that 20 the fixing agent used for assenbly

was removed 1Y theeabovg stermbBé)21the seafer ot whigh dhe ddding hepsane
manner as i e e 1 - [ lic acid
was 25 usedq}ar?(%:gaégleag?i%éagpéfg ocro%%n%ﬁoch%gawgcﬁg&%% ?s%ﬁ'ntghe
surface of @atla femperatcae eghel to ohehigmer nevare rthes mel thogplodn0 .
When the cle surface of the 4-inch sjlic waf er s observed t hrough
FTIR after ThensoliaRed Srvrten oMb dntharaten UG cRBSREdors A o
same nanrer aiioin) taga syl o Hudidtaldd ituited aBoviet hehdanigC

subst ance was not observed at all, which neans that the fixing agent used

for assenbl yeReTaA R HPedeeifdng. TER AgMrergture And pegsuge Ko
a . ) A
prepared in dd SaE tmnafeiﬁgg%%a@@Fﬁiiébigg@%?égg%,#&@a@d@%oyw ny

chl oride having a nunber aver ecul ar wei mel ting
poi nt of 200bevaErasifidat e @hHithe gplEcte \Giidide tmpen- vi nyl 5 acet at e)

and used to polish,the rface_ of =in i_licon fer_in th a manner
as in Exanpl e 18. er‘?’atsfltvlf@'éT %%gﬁl&ﬁg&h@a%c % %@p \-A%ﬁ‘@hbgﬁni @%ﬁ r was
observed. hrisughideR iR aferstdie (@) shad gikiagnmerhen wad seRandhegd and

cleaned in t sagﬁ_ manner as in Exanple 18, absorption 10 attributed to
the organic agﬁ:t?& CdNF2T A AU LIRS S¢ Lactet acGardhngelh PunRase BAG i xi ng

agent used Myt Feaidul ey reimved by cl eaning. Exanple 23
A description is subsequently given of the step (3'').
In the step (3'’'), the organic polymer film is temporarily
20 fixed to the polished rear surface of the wafer for a
semiconductor device with the liquid crystal compound or the
composition comprising the liquid crystal compound.
Thereafter, in the step (4), the wafer for a semiconductor
device is separated from the substrate together with the
25 organic polymer £ilm. In the subsequent step (5), the wafer
for a semiconductor device can be cleaned while the organic
polymer film is fixed to the wafer, and then the dicing step
(6) can be further carried out. |
It can be understood that after the step (4), the step
30 (5) or the step (6), the wafer for a semiconductor device
can be moved (carried) to another place together with the
organic polymer film. The place 1s suitably selected
according to purpose and not particularly limited. The
dicing method in the step (6) and the subsequent cleaning



15 A solution was prepared in the same manner as in Exanple 22 except that
10 g of 1,12-dodecanedi carboxylic acid was used in place of 10 g of
*decosanoi ¢ acid and used to polish the surface of a 4-inch silicon wafer in
the sane manner as in Exanple 22. Wen the cleaned surface of the 4-inch
silicon 20 wafer was observed through FR4 R after the polished silicon

waf er was s%%ar%q:@g)rf cl eaned, i n the sa manner as in Exanple 22,
absorption &% to T SiY AT AT Y PYHROSSserved at al |,
whi ch means that trhe hiaxeRdad06Rt tHECErd2h1@SSERIr WOSIn B nO¥he
cl eaning. 25 Exanple 24 A solution was prepared in the same manner as in

Exanpl e 18 &&&Ht(Z'hat 13 qodf pautliadaniy ddaited mnd mawmther aaver age
nol ecul ar | dlie ' ' d of
pol yet hyl e\rll\g- co- \ﬁﬁ% E%C%S%itig)%v\%r g‘é tﬁséef(}qi %%ﬁcig; @fﬂbﬁf@'e&n’of %Ra% 1s
pol yet hylSeneheo-origapicapetlymer £ilirs whdlcht ican bes usedd 1ho thel prbsbhe

surface of 4-inch silicon wafer in the_sane manner_as in Exanple 18. Wen

the cl eaned%ﬂﬁ%@'@%’f‘aYﬁbe ANV 9IRS PO STt LR d fobt FareWithesagd FT- 1 R

after 54 iR Renpyiet-yidi:00y Wfdit WemeRanas %@%&'a@iﬁ%&n the same
C S

manner as in Exanple 18, absorption attributed to the organi stance was
not observedeMPeFRLtunghiofh theapngentat Examples mf ddwnmatesd aloofashenbl y

was renoved | i e t re ed_i anpl e 18
was appl | od TyeEEr Holmep FXTHE foFpad Kol iy Sl R P g AT

t enper atlér e &laoh®d ,h@elyvidryile et a0 C fodly et Hydlerse ,a b Iiyeiomd drieom 10 t he
gl ass substrate to forma 25 ~. un-thick filmfor fixing a wafer. This film
was af fi xed H°&Y£%¥%%%P@P%€&@é&-ap°wet&rf ﬁWﬁ@geheHPéﬂiﬁﬂ-dESO C,
stuck on thedig-d ,p-dut£diche FHE Gy AHINMYLdVDARRRAL us, and
press contacted to a pad on the base plate at a pressure of 200 15 g/cnR to

be fixed. The sur EX¥@BPIEsi S&i agmoseperafiorgingo khenhabeared cycdte and
x| of iy AR R S T BB
obser ved & hilewgithF -t cyaiisdrqntd .an 13t Tidemsdeeneg t he organi ¢ 20 substance
was not obserye h%txy%lrli’cyvcﬂoc[q .rge.aon.s-l_z'gﬂadteé_ P:-efniel,m
2-methyltricyclo[4.3.0.1%°]dec-3-ene,
5-methyltricyclo[4.3.0.1%°]dec-3-ene,
6-methyltricyclo[4.3.0.1%'51dec-3-ene,

20 6-ethyltricyclo[4.3.0.1%%]dec-3-ene,
9-methyltricyclo[4.3.0.1*°]dec-3-ene,
9-ethyltricyclo[4.3.0.1%%]dec-3-ene,
10-methyltricyclo[4.3.0:1L5]dec-3-ene,
10-ethyltricyclo[4.3.0.1%%]dec-3-ene,

25 10-phenyltricyclo[4.3.0.1%5]dec-3-ene,
10-cyclohexyltricyclo[4.3.0.1%°]dec-3-ene,
tricyclo[4.2.0.1%5]non-2-ene,
2-methyltricyclo[4.2.0.1%%]non-3-ene,
7-methyltricyclo[4.2.0.1%%]non-3-ene,

30 tricyclo[4.4.0.1%*°]undec-3-ene,
1-methyltricyclo[4.4.0.1%5]undec-3-ene,
2-methyltricyclo[4.4.0.1%°]undec-3-ene,
2-ethyltricyclo[4.4.0.1%°Jundec-3-ene,
8-methyltricyclo[4.4.0.1%%]undec-3-ene,



used for assenbly was renoved by cleaning. Exanple 26 A 23 pmthick film
for fixing a wafer was nmanufactured 25 in the sanme manner as in Exanple 25
.using the solution prepared in Exanple 19 and then used to polish the
surface of a wafer, separate the wafer and clean it in the same manner as
i n Exanpl e 25. Wien the cl eaned surface3d the 4-inch silicon wafer was
observed through FT-IR absqrption attributed to 30 the organic substance
was not obsditiayadofl 14 . Oli“¢hl tRifdect3r@na.he fil mused for assenbly was

removed by ?_%' itwlsﬁ[ﬁ‘g“ .,Ao.Qla,p]rgItirHegéxsfa_irépr{ge’f or fixing a wafer was

manuf act ure manner as ‘1 n 25 using the solution
prepared i n eyl A ayld et 1ead T tpaldcsiB4dre sur f ace of a wafer,

separate the wafer dclean dt_int sagne manner as in Exanple 25. Wen
t he cl eaned %Yégé’arg*’%'rpe'ajﬂ-ifW%i:{]ﬂ%c'dﬁ'%‘%f er was observed through

FT-1R, a@ormlrd&hﬂtﬁﬂiéy&wlﬁ:tps.tdﬂ.el’@?pféaa‘-ﬁ,ubﬁﬁrc@, was not observed at
all, which neans that the fil mused f%r assenbly was renoved by cl eani ng.

Exanpl e 28 Rrmethylmianelo 41mme o™ 119e9ar B Twdi@newas manufactured in the
same nanner f\_se,%ﬂgﬁ%&@ 4.u§'i&glpl,hﬁ%?ség_%'i.p_rhfgr§:@ar ed in Exanple 24 and
|

then used to po Surface of” a er, 'separate” the wafer and clean it
in the sane Srawettybisricy&a@iw) 2. @51% Wascd 3, THdkews, surface of the 4-inch

silicon 15 wafer was observed throu T-1 R, S tion attributed to the
organi ¢ subsft'd?‘r’c@%"sﬂrﬁfc%g‘%ﬁ/e% ﬂ{)sgqqa'\/ﬁf&fﬂéﬁ%s that the film used
for assefpl yg Veehy Brevese Ry £] £a0] 179° ] daddis &7 2PLedte 14. 8 g of docosanoi ¢
acid (behenic acid) in the l’-formof a solid powder was sprayed on the base

plate of a cdimmestthalizdewelo bbb %-W'a}ﬂ%%‘t%&'(qu_ of Ebara

o150 oo eByaf A0 90 {2 5000 ol N1t G0 Lo
10-pheny1tricyclo[4.3.0.IZJ]deca-3,7-diene,
10-cyclohexyltricyclo[4.3.0.1%°]deca-3,7-diene,

15 tricyclof4.4.0.1*°]undeca-3,7-diene,
1-methyltricyclo[4.4.0.1zj]undeca-3;7-diene,
2-methyltricyclo[4.4.0.1*°]undeca-3,7-diene,
2-ethyltricyclo[4.4.0.1%%]undeca-3,7-diene,
7-chlorotricyclo[4.4.0.1%°]undeca-3,7-diene,

20 7-fluorotricyclo[4.4.0.1%*%]undeca-3,7-diene,
8-methyltricyclo[4.4.0.1%%]undeca-3,7-diene,
tricyclo[4.4.0.1L5]undeqa-3,8-diene,
l-methyltricyclo[4.4.0.1%*%]undeca-3,8-diene,
2-methyltricyclo[4.4.0.1%%]undeca-3,8-dlene,

25 2-ethyltricyclo[4.4.0.1%*°]undeca-3,8-diene,
8-methyltricyclo[4.4.0.1%°]undeca-3, 8-diene,
tricyclo[6.4.0.1*°]trideca-3,11-diene,
2-methyltricyclo[6.4.0.1*%]trideca-3,11-diene,
8-methyltricyclo[6.4.0.1%%}trideca-3,11-diene,

30 tricyclo[6.4.0.1%°]trideca-3,10-diene,
2-methyltricyclo[6.4.0.1%*°]trideca-3,10-diene,
8-methyltricyclo[6.4.0.1%*°]trideca-3,10-diene,
tricyclo[6.4.0.1%5]1trideca-3,9-diene,
2-methyltricyclo[6.4.0.1%°]trideca-3,9-diene,



25 from whi ch an adhesi ve doubl e-coated tape on the rear surface had been
renoved was pl aced on the docosanoic acid and heated by bl ow ng 100C hot
-air wwth a heater. The solid powder began to nelt at around 80C so that the
nol ten docosanoic acid spread uniformy over the entire surface of the pad
by 30 the weight of the pad in 2 to 3 mi#futes. Thereafter, the pad was |eft

to be cooled to roomtenperature so Aas. to be fixed t he base plate. The
t hi ckness ongmﬁ;inEFﬁégéﬁﬁiG1%y%r1bel?ﬁ%ﬁ%??ﬁ9ﬁﬁﬁéikﬂFthe base pl ate was
0. 030 MM (capLefctS VAl Uplept-256nd\n 8-inch silicon wafer was polished on
the CMP pad fiXed on the base plate by the nethod of the present invention

with a silicarrethyl-binmloh2 2. YBrembrdpoeRei on) chemical mechanical ly

under the foll ow.ng. L1l ens | of rrier: 300 g/cn2 Revol ution of
carrier: SOQ%pnl vd%ﬁ?ﬂ%%ég?'%Hggkgﬁgt%:eﬁgo rpm Feed rate of slurry: 200
m / m nut e5 Po% + o gl +b1eycBo h n2it Eshdpt Polemsd ng tenperature: 25C During
polishing, the CVP. pad was kept fixed w thout being separated fromthe base

plate. After®pttEhiteyetel eve hteRbz21@3%ed by bl owing 120 C hot air to

be separated5ipéwg§febp@§@1@t@;§;1iﬂ@§@ailgﬁe,the CWP pad fixing agent 15
adhered to and renai ning on the base plate was separated by cleaning with
t et r ahydr of U drexEl abittrahd hy. 2ol Vkept-+en€MP pad fixed on the base plate

by the netho?_ﬁégﬁiéé?i%fggégzpgyiﬂ%%SFﬁ%§'Ag separated by heating. The

organi ¢ substan erved asé plate from 20 which the QW
pad had beenssepetybtietcydXxalpl 2. BlhéptOMP-gned, was fi xed on the base plate in
the sanme manper as_in Exanng %3k§xce t that 14.9 g of 25

d

1, 12- dodecandtiteS¥ hokiFyed ReREG2 TPt ace of 14.8 g of docosanoic

acid and thag-4b&eé&fiPEicyo16L 2f 2P néht-506na®l ting _
1, 12- dodecanedi car boxyli c acid was changed to 150 C. The thickness of the
pad fixing ayehtdimgthybebieraleh2. palilhepttheeRase plate was 0. 030 mMm

(cal cul at ed gﬁmé%ﬂy1§9-ébﬁyi9€ic98£8?9i£?£1ﬂ8£L§Elgﬂevﬁs carried out on the

15 5-phenyl-bicyclo[2.2.1]hept-2-ene, |
5-cyclohexyl-bicyclo[2.2.1]hept-2-ene,
5-cyclooctyl-bicyclo[2.2.1]hept-2-ene,
5-fluoro-bicyclo[2.2.1]hept-2-ene,
5-chloro-bicyclo[2.2.1]hept-2-ene,

20 tetracyclo[4.4.0.1%5,17'%]dodec-3-ene,
8-methyl-tetracyclo[4.4.0.1%%,1"''%°]dodec-3-ene,
8-ethyl-tetracyclo[4.4.0.1%%.17'%1dodec-3-ene,
bicyclo[z.2.l]hept-s—ené-z-carboxylic acld, methyl
bicyclo[2.2.1]hept-5-ene-2-carboxylate, ethyl

25 Dbicyclo[2.2.1]hept-5-ene-2-carboxylate, butyl
bicyclo[2.2.1]hept-5-ene-2-carboxylate,
2-methyl-bicyclo[2.2.1]hept-5-ene-2-carboxylic acid,
methyl 2-methyl-bicyclo[2.2.1]hept-5-ene-2-carboxylate,
ethyl 2-methyl-bicyclo[2.2.1]hept-5-ene-2-carboxylate,

30 propyl 2-methyl-bicyclo[2.2.1]hept-5-ene-2~-carboxylate,
butyl 2-methyl-bicyclo[2.2.1]hept-5-ene-2-carboxylate,
methyl 2-ethyl-bicyclo[2.2.1]lhept-5-ene-2-carboxylate,
trichlorocethyl
2-methyl-bicyclo[2.2.1]hept-5-ene-2-carboxylate, ethyl



fixed CVWP pad in the same manner as in Exanple 29. During polishing, the
CWP pad was kept fixed wi thout being separated fromthe base plate. After
‘pol i shing, the CMP pad was heated by blowing 150 C hot air to be separated
fromthe base plate. , 57 Then, the CWP pad fixing agent ‘adhered to and
remai ning on the base plate was renoved Y cleaning with tetrahydrofuran as
a cleaning solvent. The CVMP pad fixed on the base plate by the nethod of 5
Exanpl e 30 c%mﬁ%FQ%ﬂe%%?Y?lggﬁa?a%éﬁeby'ﬁeﬁﬁ?nﬁfeqﬁ%a%¢5% ¢ 3gB¥LdfAce on

t he base pl [9r L oh_ a eqn_ ar t observed.
Exanple 31 1 gjié.%rﬂé%fgo%gg%?wégfg?ﬁﬁgﬁegi(?:Egéilg%gﬁ?\&\?ijéﬂ?orm of a
sol i d powderaeid- enghieyl abiicpticfd. 2 nl phept ubrene pr éssetkeyhol di ng
apparatus hayin | a 0 0 _mm ,apd ressur e, of 0 cm2 was
Spbi ed o Feeeefold Ptk Thept: SRenF L o Bl s RERSRPIE LS HRRHER ol | ot
having a di apetpe16f250. 1Thepe-385edet D] skaesarvbxyl1et8n This pellet was

pl aced on the baseﬁglate of a commercial Ly ayailable CWP aeparatus ( EPO112
of Ebara CorpoR@tRvhytetracurlof ét hafelpadl (I O GIE RARISNitta Co. |,

Ltd. ) havin ?fbgﬁgﬂg eLcPf 787 mmand a thickness of 2.5 nmfrom which an

adhesi ve doubl'e-coated tape'on the 20 rear surface had been renobved was
mount ed on thetpatyelobsddheal?d. bl h) dodewny 8 -00@ Hdicarboxyiic aaddt er. The

pel | et began_ t It at, aroupd, 80C s ha he, gol § @ ocosanoi ¢ acid
Poread oncr onhEsYh,arReRBY SR rEacrRial d e b b oa SR S entes . The
t hi cknesgoof cabBoRpUatbxi 8gngaent | ayer 25 between the pad and the base

plate was 0.030 nm (cal cul ated val ue). Chenj ¢al nechanical polishing was
carried out 3nmeRaY}rkegraspcpalsif-Phé sake mMErlsco&93e BSanpl e 29.

During polisgipg 1 o] fixeqdi _bei npv 30 from
t he base plate. %?%e?tggf?sE?%é?ﬁ?ﬁgg%iﬁypag &gémﬁggtgdiggegﬁgad%geizo C
hot air to be-ébtpathoxychiompshdybabbcptaoé2.2Théhentt2renehe CVP pad

fixing agent_adhered to.and r L ni op,the.base,p e renoved by

cl santng i « FPSERERyERLPEPuR EARLEL IPL SR kESLBFSCRE: Therk P2 s o8RL Cup e
fixed onishesbasmephakgchYotbeimpihplcotlbbps2Exanepe-208hd, be easily
separated by heating and the organic subst ance was not observed on the base
pl ate from wArBatheagvexpridempshyihedhyicparycsal2:2.1]hept-2-ene,

5-dimethoxyhydridesilyl-bicyclo[2.2.1]hept-2~ene,
5-methoxydimethylsilyl-bicyclo[2.2.1]lhept-2-ene,
5-triethoxysilyl-bicyclo[2.2.1]hept-2-ene,

20 b5-diethoxychlorosilyl-bicyclo[2.2.1]hept~2-ene,
5-ethoxychloromethylsilyl-bicyclo[2.2.1]hept-2-ene,
5-diethoxyhydridesilyl-bicyclo[2.2.1]hept—2-ene,
5-ethoxydimethylsilyl-bicyclo[2.2.1]hept-2-ene,
5-ethoxydiethylsilyl-bicyclo[2.2.1]hept-2-ene,

25 5-propoxydimethylsilyl-bicyclo[2.2.1]hept-2-ene,
5-tripropoxysilyl-bicyclo[2.2.;]hept-z-ene,
5-triphenoxysilyl-bicyclof2.2.1]hept-2-ene,
5-trimethoxysilylmethyl-bicyclo[2.2.1]hept-2-ene,
5-dimethylchlorosilyl-bicyclo[2.2.1]hept-2-ene,

30 5-methyldichlorosilyl-bicyclo[2.2.1l]hept-2-ene,
5-trichlorosilyl-bicyclo[2.2.1]hept-2-ene,
5-diethylchlorosilyl-bicyclo[2.2.1]hept-2-ene,
5-ethyldichlorosilyl-bicyclo[2.2.1l]lhept-2-ene,
5-(2-trimethoxysilyl)ethyl-bicyclo[2.2.1]hept-2-ene,



5 Exanple 32 A pad was fixed on the base plate in the sane manner as in
Exanpl e 31 except that 15.0 g of 1, 12-dodecandi carboxylic acid was used in
.place of 14.8 g 10 of docosanoic acid, the diameter of the col umar
pressure nol di ng apparatus was changed to 20 nm and the tenperature of hot
air for nelting 1, 12-dodecanedi carboxyl i38 acid was changed to 150 C. The

t hi ckness of the pad fixjégbagent | ayer between thehgad and the base plate
was 0 . 030 3mi%-¢imethexreehigrest el ) ettdnehiRisyeleban? chlheRl 13181y was

carried out ©n /il ' ' € r ] _fzgﬁple 29.

During poli s%i gghﬁf‘%%%%)sé%@@e?l %eg C\S/]\AP%IE%U% ﬁgeeé@ng separated from

t he base pl di€(2Aftrime Podoxpdl gl ) pihepyMd ey Wak2 haat Biepd- 2yerd owi ng 150 C
hot air to b noved from t se plate, Thereafte t he CMP pad fixing
agent adher e%'(%'*é‘#ﬂ“?%ﬁﬂgyﬁ ’f‘?’g‘lﬂhgjec}bcltﬁ? gf‘m%s{ }%%5'%'%§/é)tl eani ng

Wi th t et rahysis e 16 eoaps 81 i@m{mo ¥ESL 2. The1 Kt padehd xed on the base
pl ate by the nethod 6?§%5 ?his aﬁgﬁt cotld be]easilﬁlseparated by heati ng

and t he or gahi ¢lmeRexweetaks hby lmekhy LRl eycleb2 paskIReRE ©2 1928 whi ch t he
CWVP pad had be PRy 1.l I _ £ ad was fixed on
t he base pla?gegﬁﬁtﬁe €%§€°%i?ner g§6¥§?€§§gglg'g5§%§€;%?@% at 15 . 0 g of
a conmer ci al 8 ytalethaeky sl bpbxye theys Vel 4es. Aphl' P et Hstosked: <& - esyer,ayi ng
docosanoi c id.. Chenjcal, nechanical polishjn S.cad ki ed n the 59
(i xed Qv peli Mot ipEeLERnSRrR ey 2o Prat a0 JB%0 O F P adita €, e
CWP pad y@s keghef | yepl Wmdenylbei DY’ sepexkal £d- 1 0atydeopaseyp) ate. Wien an

attenpt was nade to sifarate the CWP pad from5 the base plate after
cherm cal mechieyedP[po?i bhhept-2hen&MP pad coul d not be easily separated.

Exanpl e 33 Ther £ntj rface.ofra, 6-4 L b &PD, Waf er 54 SKW 10 Co.,

Ltd.) manuf a%thredxhéﬁhfgrén hg éj'of‘b p{ﬁn&teﬁ?@éq%%s 75 ¢Lal Ok
silacyclopentyl]-bilcyclo[2.2.1]hept-2-ene,
5-[1'-methyl-3',3',4',4'-tetramethyl-2',5"'-dioxa-1"-

15 silacyclopentyl]-bicyclo[2.2.1]hept-2-ene,

5-[1'-phenyl-2',5"'-dioxa-1'~-sllacyclopentyl]-
bicyclo[2.2.1]hept-2-ene,
5-[1’-ethyl-2’,5"'-dloxa-1"-silacyclopentyl]-
bicyclo[2.2.1]hept-2-ene,

20 5-[1',3'-dimethyl-2',5'-dloxa-1'-silacyclopentyl]-
bicyclo[2.2.1]hept-2-ene,
5-[1'-methyl-3',4"'-dimethyl-2’',5"-dioxa-1"-
silacyclopentyl]-bicyclé[z.2.l]hept-2-ene,
5-[1'-methyl-2',6"'-dioxa-1'-silacyclohexyl]-

25 Dbicyclo[2.2.1]hept-2-ene,
5-[1'-ethyl-2',6'-dloxa-1'-silacyclohexyl]-
bicyclo[2.2.1]hept-2-ene,
5-[1',3'-dimethyl-2',6"'-dioxa-1"~silacyclohexyl]-
blcyclo[2.2.1lhept-2-ene,

30 5-[1'-methyl-4',4’'-dimethyl-2',6"'-dioxa-1"-
sllacyclohexyl]-bicyclo[2.2.1]hept-2-ene,
5-[1'-methyl-4',4'-dimethyl-2',6'-dioxa-1"~
silacyclohexyl]lmethyl-bicyclo[2.2.1]hept-2-ene,
5-[1'-methyl-4',4'~dimethyl-2',6"'-dioxa-1"'-



( triethoxysilane ) filmon a silicon substrate having grooves with a width
of 250 pmand a depth of 0.8 ~.un at a pitch of 500 pm obtai ned by an STI
.process was uniformy sprayed with 0.547 g of docosanoic acid (behenic
acid)(nelting point = 15 74 to 84C) in the formof a solid powder to a
total filmthickness of 2 pm heated at 320 C, stuck on the hard plate of a
commercially avail abl e C\VP %Pparatus anqﬁﬁress contacted to a pad on the

base plate &1IAGH eIl YL bt &R - 41 %ur f ace opposite to
the surface sstuck giedye. £0 frardhmd @ of - tdre giddLon waf er was pol i shed

while a commercial’ly avail abl e abrasi've sol ution was applied to the pad.
Pol i shi ng caidiadysisoliery ol aywl addsi20l] heniyr3-a5fe JSR Cor poration, the

EP0112 chemcal, m nﬁgiq ' [,.SH o N aslurry feed rate of 200
m/mn, a pofiaﬂs]hin%g aldaéS%g*é@EfOr%/’%ma aagle pl ate revolution of 70 rpm
and a pols shEilgaciefiidhdstyan) {hkcyeldd B2 of | Hdit +2rend f er pol i shing, the
6-inch silicon wafer was heated by blow ng 120, C hot air fromthe polished

surface sideand NG A TIRIFIHIELRLIN 112 - o ¥9%@ why agent adhered to
t he separ at e_cg_ﬁrgmoﬂéi}pp?m%l@pz VSs) Tdpvesl diye Cl eaning with a 2 wt %

aqueous sol ution of tetranethyl anmoni um hydroxi de as a cl eani ng sol vent.
Wien the cl damlsd’ segthicle 47 -ethyB=-4 ndutyl+2onb wedk9xawb’ observed t hr ough

FT-1R and ES ti tIrd r | £ substance was not
observed at S%?c%%ﬁeﬁoj;%%%%&éﬁg'%L‘?gpg—%ﬁi&ki ng agent used for
assenbl y10vass + pirorvasic oyl <3 23 n@iimdtiey a8 t ane thybenéd h2' setidboxdavi ng a
pattern of the wafer was observed throagh SEﬁ%eit was confirmed that the
fixing agentl aT$HIRAYGIORSFVE h-Bieyoleterd LHeRN- 21 @ntire substrate 5 at

all. Wen an_-,_S[EM WdRyPI2 t her D@t b4 M bed 01 SopsBORdky1 yas conmpared with an

SEM photo of the pattern after assenbly, it was confirnmed that the
destructi on kieveld b2 nditl brept-2+en@attern did not occur at all during the

rocessing. 40 4.1 e pf =inch_sili S
ol shed 'n THE saMeHRrEr ohSi 222, 8] -8B F L3l L pEpor Sl 19°
1, 10- decehedvLeydba}y2 | . hthept dpdemanoi ¢ diacid) (nmelting point = 128 to
131 ©) was used jn place of 0, 547 0 cosappi c 15,acid and a 6-inch
sili cz)n waf é'a}als"ﬁg%ﬁ”éﬁ‘%{ '15@@3%%1».'?&8;@%%%‘@@1‘ ace having a
pattern of t@ﬂ&&@f&héﬂipfﬂ-meﬁw@éwpeﬁyﬁﬁnéﬁfomgénE,T-I R and ESCA in
po

the same manner as in Exanple 33 after i shing, absorption attributed to
t he organi ¢ Bubbt ameth¥hs2 not ' ovbtexael’ aslidprychpheryhdahso®d-that the

fixing agentaféfglggé.ﬁffgﬂgﬁy_y@ﬁnéennved by cl eaning. Thereafter, when
avi ng pattern

t he section of "t he Wafer was observed through SEM it was
confi rneziot st [ 1 heméthyhe2 agehtdtioglandtl -sthacycloheptypdttern and on the
entire substrgte gt %léi xﬁenta SEM photo of the pattern 25 before

QL4 o 1 HheR

assenbly wasP Nfﬂﬁoto of the pattern after assenbly, it

was confirmeg-thatméteydest 1 yct aoRethg1def ppmagienaci ' the pattern did not
occur at all during the . 2 5.7 10
silacyclohexyl]-tetracyclo[4.4.0.1°°1""""]dodec-8-ene and
3-[1'-methyl-2’',6'-dioxa-1'-silacyclohexyl]-
25 tetracyclo[4.4.0.1%517'1%]dodec-8-ene.

The cyclic olefin-based polymer may be a copolymer
comprising a specific a-olefin compound such as ethylene,
propylene, l-butene, l-hexene, l-octene, trimethylsilyl
ethylene, triethylsilyl ethylene, styrene, 4-methylstyrene,

30 2-methylstyrene or 4-ethylstyrene as a monomer in addition
to the above monomer forming the cyclic olefin-based polymer.

Examples of the cyclic olefin-based polymer include
poly{7,9-(4-methyl-4-methoxycarbonyl[4,3,0,1%°]

tricyclodecane)-co-ethylene},



processi ng. 30 Exanple 35 The surface of a 6-inch silicon wafer was
polished in the same manner as in Exanple 33 except that 10 g of a 5 W%

.t etrahydrofuran/toluene (volunme ratio = 80/20) m xed sol ution of docosanoic
acid was applied to the wafer by spin 61 coating in place of docosanoic
acid, dried at 120C for 30 m nutes and Heated again to be assenbled with
the hard plate. Wen the cleaned surface having a pattern of the 6-inch

si |icon waf QOMHLWHEEY ety 2 h IRPE 2978 2R BV G P khe® Shink 'Sl dRfFmer as
In Exanpl e 353-@64-%%99-'& Hbx IBP&&@BHPPIP&%@W%%P%&

substance was not observed at all, I ch "eans that™ t fi1xing agent used
for assenbl ypolas{ biewmedal 2y2 c1 Brep trR - dieread 3 diexmhen t he section having a

pattern of the 1 s observed, t hrou it. was_confirned that the
P ng agent SR HOE2 A bied f e, | & HURRAPH S Biwi v SSPEce o
al . \Werp are:4mM st €leddier Phhd eddched Di@ €6 9ed| purpsseonpared with an
SEM photo of the pattern after assenbly, it was confirnmed that the

destruction and 15FRRefafsSARRBROrtanRerAiiues f W FIBDIRR WIALE duri ng
(he b ouees) AT 85 bl Hodi9EasoLEactish LHENGRLE (@) 1 (e

form 20 of a solid powder was Wwel | aced 1n a columar pressure
nmol di ng apparhitcls depémds conli tinetrreltin@Opodmt a0l therkbguid® ofy204l kg

cm2 was applied to.the soli owder , f or ] nut.es .to gbtain a _col umar
ol et havi HPbShotcRomeIs I BrhEh o Fhfdoid st il Rt e,
was pl acegl Odnd heradganide peefmed, BxafeF eiatild taesaebt eAgvpéint s hard

plate in the same manner as in Exanple 33. The pellet began to nelt at

around 80C s¥he hbtathd @HYSERL dReBRAWRY cORctRe TP thtno\RY1RER @htthe
surface of tNgBrd ”nys‘!‘@éfrcérﬁ'?ﬁuﬁ& and ?lg%eéddéét@fgéﬁ‘fct JPGhéE UES Was

returned to roomtenperature, e 30 sur e opposite to the stuck surface
of the waf er (mebtpodipdbat i+ 300 Chrenore Erefaraml Exiaregl bl 8B poiaft e

polishing, t -Lnc | licon r heate ] air
fromthe polﬁ%gdé‘gu{}?%jc%irég d%g\%&g '§ep 9a§gd S?‘%‘r\‘(ﬁ"?‘flﬁ%%%?d& %%%%fggir%e
fixing apent(meieirg polite+ SepaCpted fméDEing pobidt waf 2oovey. r amed by
cleaning with a 2 w % aqueous sol ution _of _tetranethyl ammoni um hydroxi de as

a cl eani ng ST NP Ling hime, & & prefedabint dcEonhe? MLnuSLS « it racer 6-i nch
silicon vafes yaso@hRenyeest moHe fJféPaﬁI‘? ESCH 6 @bRPARESLSN S attributed

to the organi c substance was not observed at all, which nmeans that the
fixing agent used The prsssitey fers assambdlny the polighefhorafdn orlthwhen

e Tee o, Y Pl Rt feR e AEHEF A LU S a0

20 Dbe suitably selected according to the liquid crystal compound
or a combilnation of the liquid crystal compound and the
organic polymer.

In the step (4), tﬂe wafer assembled with the organic

polymer £ilm is separated. The temporary fixing agent which

25 adheres to and remains on the wafer is cleaned with a solvent
in the step (5). When the surface of the wafer on which the
temporary fixing agent remains 1s the front surface having
semliconductor elements of the wafer, the temporary fixing
agent contalned in the elements must be washed away

30 completely. The solvent used for this purpose 1is suitably
selected from solvents which dissolve the liquid crystal
compound or both the liquid crystal compound and the organic
polymer. Examples of the solvent are the same as those listed

above.



10 and on the entire substrate at all. Wen an SEM photo of the pattern
before assenbly was conpared with an SEM photo of the pattern after
.assenbly, it was confirmed that the destruction and deformation of the
pattern did not occur at all during the processing. 15 Exanple 37 A 6-inch
silicon wafer was stuck on the hard plate of a commercially avail able CW
apparatus to polish the surface of the 6-inch silicon wafer in the sane
manner as in Exanple 20 36 except that 0.547 g of 1, 10-decanedi carboxylic
acid was use&kampldsace of 0 . 547 g of docosanoic acid and the tenperature

of hot air for ,.10- decanedl ar box lic a han d to 150 C.
Wien t he cl eaned sT&ref% (?f Hrr‘?é”bddqd\fg\% was

observed thrw%rli‘ﬁelrl?ﬂmds%hﬁ tﬁletﬂleessemm iﬁﬁ@i‘ﬁ:rici\ﬁbhlﬂ ﬁarm{ 91036
after polishing, absorption attributed to the organic substance was not

observed %t way , tovhetakemsas hekmitidng i xi ng agent used for assenbly was

renoved by cl eaning. Thereafter, when the section having a pattern of the
waf er was observed through 30 SEM it was confirned that the fixing agent
did not renesExampild e pattern and on the entire substrate at all. Wen an
SEM photo of the pattern before assepbl S.C red with, an SE hoto of
the pattern after O34 9% PeARINR ‘F\f%ﬁd% 8c &gét?'ﬁcttl?%¥

def or mati on &f aldHL I B%zaﬁaar@a& Weighed afd Précéd ah é‘ééldﬁlﬁhﬂg:ﬂd!ﬁsure

processi ng. |l e docosanoi c acid beheni c aci in the form
of 5 a sHli dﬂﬂbkﬂrr%a a\mrtﬂm%hawnae@ﬁweetterlg 20 s ﬁﬁﬂt%mnﬁ?@%m c

acid was po (533) I Iﬂfeo 1y g zm_q.{.uecr Hf 10
nm the temliéeifadlgrqsecam%!sn rlg}télrjgrq%éaﬁégr?)%m asroéelra BQ@'\%Q he sold
docosanoi ¢ abd chiviasln moammrarmteu&ed:ohamag aoftflamgtappaf a2 Wt @nabt ai n
columar 10 doco oic acid h V|ng anet of 10 a Ie t h of
about 10 cmaﬁﬁiaﬁb HImAF Qio JWnoild q‘as |Hn1'12(?%dp?é1 Iaet &l ng a
t hi ckness Ofxaonaﬂl\ylta%sasdbﬁﬂaée%ﬂﬁfg aT&nﬁcméé@bfh@vvm aad-aRipr of
10 mm and a thi ckness of nm was used to polish the surface of a 6-inch

silicon Waf e$ibycqrswaf@6n€@%¢lam¢§/s af£3hBme RS I“QHPﬁerﬁR:ﬁhﬂePQHetﬂ‘re sane
|
manner as 'rr]'aﬁacm Suﬁétréfcé%a%%h%ghn&f 1%?2 @Wen t‘ﬁi ﬁean S

processed i e same manner as in sur ace
having a patachentsrt h@he pedledi begen Waf melm/aatodasemvéom"m a’ghtlEt | R and

ESCA, absorptjon ajtributed 20 the o an| subst not observed at
211, which MEEREGHEER (HeSTranats Agfh TRed 1P RS HORE by
cl eani ng. Thet add 6-invhafatde 1962 tHPh nlmmﬂgsa Fh’fttfe@.fﬁhéftérﬁpiaﬂﬁlﬁd‘e was
observed through SEM it was confirmed that the fixi ng agent did not remain

in the pa@t e¥as aFRternedctosrenn temperatitee BheaflliopRWwaheSENRPhot o of
th tt | tt
e pattern ,119 61 PhkedSEER YoltfiSr 6 APy t%v ieg?gﬁcgggglsggga xﬁ%.cﬁﬂﬁepa ern

after assenb It was confirnmed t ornmati on of
the pattern blftienomobtshinat bhé siiicontwaterovasshegtedObExbhpwing9

Col umar ne aci vin a 0 a
| engt h of abgﬁgﬁqé‘%ﬁlﬁ%@oﬁ%ﬁé tﬁ"eedpogitsﬁgd gﬁgf%gﬁgg?ﬁ sgiﬁﬁﬁarﬁrrgpﬁe]ed%S
except that dfd@eplaratedfrimithelglaseduraytaed, andcilk Fageanddriady
heating at 150 C in place of 10 g of .docosanogi¢c acid. This col umar

1, 10- dec%ﬁed?ﬁJrl'{ﬁ)ﬁ}l%i&%}"éfﬁéswﬁtc%%dawﬁépl at2 BadIRgORS ($R WD of 3
mmwi th a d'@fnﬁgtfHﬁé€ﬁ¥lgﬁh§nP€hlﬁﬁdf@ﬁiéeuééﬂtéﬂnﬂﬂ 1 3§ ghegsurface of a

6-inch silicon wafer he same manher as I n Exanple 35 except that the
t enper at ur e bsobvepyl rlgehahasge¢leanisg 1verh. t When thadthickness

10,9, P2 RE" g 6L IR LIFcSh hER0: LS, lRBuBaST Ol 46T a0
compared with 650 pm before polishing and variations in
30 thickness within the plane were =5 pm, which means that the
' silicon wafer was well polished. When the cleaned surface
of the 6-1nch silicon wafer was observed through reflection
type FT-IR, absorption attributed to the organic substance

was not observed at all, which means that the adhesive used



10 polishing, absorption attributed to the organic substance was not
observed at all, which neans that the fixing agent used for assenbly was
.renoved by cl eaning. Thereafter, when the section having a pattern of the
waf er was observed through SEM it was confirnmed that the fixing agent did
not remain 15 in the pattern and on the htire substrate at all. Wen an
SEM photo of _the pattern before ass |y s_conpared with an SEM phot o of
the pattern 5?¥e?£%%%%L%IV?SiFeﬂﬁgeggﬁ¥i?ﬂgﬁnf%%t the destruction and
deformation of the pattern did not occur at all during the processing. 20
Conparative Exanple 5 The surface of a 6-inch silicon wafer was polished in
the same man®¥8mRLe;# Exanpl e 33 except that 0.547 g of the EP160, a
comerci al |l y avai |l gbl ‘ﬁpﬂ?ﬁy aglhest Srauid ltr‘,egre§l_-| Co. ,
Ltd. , was used i#ﬁgfﬁke 0 I%ocosaﬁ%?% aC|d%£ éﬁQ§%§£?¥%npt mﬁ%ﬁﬁade to
renove t hg 6subshratéiimntlvefsamd mannere asadd Bkanplenltémcepbethainreer as

in Exanple 3 fter polishing,. i S oken. When_the epoxy resin adhered
surface of t%'eflb?}ak%ﬂmﬂ u‘Ba?'t‘?#ﬁ%%%rg{%#%???%o%fv\gfw v%%s S‘bg%‘gsjé} ved
through FT-1H1a8858fPthensaihehbyieldcbr wheeP! JaNs47Sgbstance was observed,
whi ch nmeans that the adhesive used for assenbly could not be renoved

conpl etel y by.tRedadaganeitigpreoyplicrackd wassysed ofn @karamf @ 44
(beheni c aci g) j LNL . +374 j 0kQ1.0 id powder
was uniforn1§ %%g?%%ggggg?ﬁeggﬁ?fr%ﬁgu? gggé%?gggggfﬁcﬁggi%?%gﬁﬂ fer,
heat ed al012D¢ClandodssanbitdavborRydhot hAetdowaacheti tocdh05Cwafe Thi s
assenbl ed silicon wafer s pol i shed a.depth of 150 n by the EP0112
commorct ol | yekiBnds SinaBa it wea ot thén 2el SaBrrarend TR kPR A Ryt he
CVB1101 sl ur siibstrd OR. Corperedr Onerd fissddrdurf£68 wad ccdarddd withia, a
polishing load of 400 g/cn¥Z and a base plate revolution_of 70 rpm After 10

the pol i shedS RTHEEUARO LM OF T atdrame dhid anment Ui hrdaPridene Haem Al pha
No. 3195M di 'FhQQ:I-f Q{?ﬁxe‘gs @hﬁ%ﬂfﬂcﬂﬁm{iﬁ?ﬁ@uﬂ@@rﬂé %%g?%&ﬁf@d

pol i shed surtace . e surface opposite to the dicing tape I xed surface
of the 61Bbnchtswhscdn5wahecomparbdawdtihbd pinovefigréeOpQlhshingrand separate

15 th | i shed, ywaf er, f h f havi t he dici t ffixed
Lher et o wi { hERFLBFLARPI ERUCHBEBF Bbth IPniPoatere worR 19 «f hamtglit Shaher ed
to the separmbafissthatcen®fal vl Fubibddi®e Waes delilngolépRedl f i wesh

thereto was renoved by cleaning with a 2 wt% aqueous sol uti on of
t et r amet hyl akR8nFaRRAPOAhSHEERFB O8s thec fadRFRgaLBMIBRR, SYRERTRRE WPEaned

surface of | BgoBriBANtALLLEANCURIRELIBA 29PET ¥RUTRO! QUGB FE1LR and ESCA

absorption attributed to the organic sub nce was not obServed at all,
whi ch neafis ahéribhtefli o theageganiicesiilistancs yais| yoheabsamadtdtbyll,

cl eani ng. W LCl ar,i ed cifircatl of the
di ci ng tape ﬁi}ighc%%%ne%%écﬁ ;f-haevgfiﬁgg?ggd'?%iéﬁgfo%g%ig%én?ﬁ?n{é’%% %%ﬂé%géd of the
waf er coul d bg eheannad.w t hout breaking or deforming the wafer . 30
Exanpl e 41 0.547 g of docosanoic aci-d (behenic acid) in the formof a solid
powder was wei ghed and placed in a columar pressure nol di ng apparat us
havi ng a diaﬁﬁhﬁblgf320 nm and a pressure of 200 kg cm2 was applied to

the solid powder for 5 mnutes 66 to obtain a columar pellet having a
di anet er 28f 20 mm Anplastic substrate was assembled with a glass

substrate in the same manner as in Example 1 except that a
13 cm X 13 cm polyethylene terephthalate (PET) 6-inch
substrate having a thickness of 25 pm was used in place of
the 6-inch silicon wafer, polished, separated from the glass
30 substrate and cleaned. When the thickness of the 6-inch
. plastic substrate was measured after polishing, it was 18
pm compared with 25 pm before polishing and variations 1n

thickness within the plane were x0.5 pm, which means that
the plastic substrate was well polished. When the fixed



a thickness of 1.7 nm This pellet was placed on the wafer used in Exanple
40 and stuck on the hard plate in the sane manner as in Exanple 40. The
spell et began to nelt at around 5 80 C so that the nolten docosanoic acid
spread over the entire surface of the 6-inch wafer in 2 to 3 mnutes. After
the tenperature was returned to roomterfgerature, the surface opposite to

t he stuck surface of _the silicon fer wa olished tqQ a depth.,of 100 ~.un
nthe cam HHEGe b thie BrancPool8s fle haiHare VapohaRrvAd e2gush 1 ne
silicon waf afeflrac_imxﬁ%gpenmnm,aa%éd}ﬁﬂmhetﬁbaftbartwﬂéB’trganaed t hen

separation, cleaning and dici g%were carried out. Small pieces of the wafer
coul d be obtsiihfdpnge s Mealsrrved & G nghivh wmgans |that Bhepl e 40.

15 Exanpl e %}%&Jé%%&'ﬂﬁ%é’@ﬂlﬁ%é "c{a\fr}%} g:l}ﬁiél.ee\)’(%{ejg{g Jer e

assenbl ed together 1nt same manner as 1 n that 0.547 g
of a dodeéxanoic diacid (nelting point = 128 to 20 |131C) pellet was used in
pl ace of doggsanolic cid, the heating tenperature for assenbling wafers was
changed to | “® 1t the Riva Al pha No. 3194H of Nitto Denko Corporation

was used as the dicishdilcaRewardbewas! A608m¥BEEIwIEE PohivPdd driker dapth of
120 pmand the dicing tape was affixed to the 25¢R0| I shed surface. Wen

separ ati on, thegamegmanaedias i@ REampler? pxcendy thag ai-inch isd1deeB manner.

in Ex I Il Ri h l.d ' | t
br caki ng- o "y iAng, 8 ERFSKRbah g MUt Gl o BRaP I BIRT WL WAL
wer e assknbl| edinaiyetlvainum shbstxatemandes 205 canXE2anah enolldeaX aebbetrhat
0. 547 f | mit] ' | §i int =60 to 63C | | et d i
o 2en S oo tie ettt B ARl Ul sl RofhaBRLgSh A8 BT
vafers was GRa@gdatth p2eceddtd thiegfhya sﬁmdgga??-,t%ﬂgswéd Niglelpa rlaeaigo
|

Cor poration was used as the dicing tape . i con wafers was
pol i shed t o ardiepenpngfl. 17 When theghlckress @fnghigfe lagh ot1lqer wageghe

pol i shed sur. e S8Rar ald ani | CJ f r
carried out “F%t%eeasssarre manner &l'}adsﬁirgr%'1 'rrrphlﬂ;q’ﬁ]qgr?aﬂnpgﬁoe ea?egfj%gl waf er
coul d bel®bté&hhauh Wetflomet pbilegking anddedniatibons him idfistkne ) wibthdpl e 44

0.547 g of dqcosagnoic acid-&gehenic acid) (nmelting paint =74 to 80 C in
the form of ’%’%(ﬁ PG HFEE RS Bl f BRAFY %%%??eﬂ‘qqﬁ) e sdddiqan ¥@fetce of a

6- i ncr:]h si | ofds Wed 1 ook d1esd £d whlen!l 2B1eC fliked@s 2@idb lcd elah@ ds isr@Fakenaieer Wit h
anot her
the 6-inch silicon wafer was observed through reflection type

FT-IR, absorption attributed to the organic substance was
20 not observed at all, which means that the adhesive used for

assembly was removed by cleaning.

Comparative Example 1
After a 6~-inch silicon wafer was assembled with a glass
25 substrate in the same manner as in Example 1 except that a
commercially available epoxy adhesive was used in place of
docosanoic acid, the surface of the 6-inch silicon wafer was
polished. When an attempt was made to remove the 6-inch
gilicon wafer from the glass substrate in the same manner
30 as in Example 1 after polishing, it was broken. The epoxy
resin adhered surface of the partly separated and broken
silicon wafer was cleaned with a 5 % dimethyl sulfoxide
solution of tetramethylammonium hydroxide. When the

surface was observed through reflection type FT-IR,



15 6-inch silicon wafer. The assenbled silicon wafer was polished to a
depth of 150 ~.un by the EP0112 commercially avail able CVWP chem cal

.mechani cal polishing nachi ne using the CM51101 slurry of JSR Corporation at
a slurry feed rate of 200 m/mn, a polishing | oad of 400 g/cn2 and a base
plate 20 revolution of 70 rpm After theét%olished surface was rinsed in

water and dri.ed with air i c% rci ﬁle{égavai | abl e 50 damt hi ck

pol yet hyl end@ IS LALEELPE ggeff‘? It 9ant¢ SUPSEANCRVPD OPSKEYeSur f ace
with 0.547 gerofcrlasteaaGiratdi@fd thdHBY {4 it Nfor dedbrtlyl 3/dd Wyt heati ng
at 140C. 25 Thereafter, the 6-inch silicon wafer was heated by blowing 90 C

hot air on tFRMAVAF KAt OX ckeRNIPET- fi I m affi xed surface to separate
the wafer fromthe PET filmaffixed wafer w thout breaking and deform ng

the wafers . Thereafter, the fixing agent adhered to the separated surface
of the wdl erExgngile/isrg the PET filmaffixed thereto was renoved by cl eaning

wth a 2 wt% aquequs sol ution of_ tetramethyl anmoni um hydroxi de as a
cl eani ng sol vent. reé"a"gﬁ?r SUBFace 0F & iGrdmckarsdlican Watete WAST il m

coanng S 1 e Vi : !
affixed t eftﬁiﬁdﬁﬂyﬁ%;{ﬂ%%%%ﬂg @J@g{;%ﬁ@&%é&ﬁﬁ“&}@ Ef;?&h%ﬂ% It

could be carried w thou ei ng broken or deforne anple 45 0. 547

g of docosartidhdindthpeferncoficd ¢plld phwdeor nhéatedaatd 5 Gowtacknas

wei ghed and O I dj r having a

i aeter o Gb e nafaEEtdNE o BORABHLTATY 4P FRPRL Tt ABBATHEA (o ¢
powder fl Sand press tonbathed to epadnan tid basehpliang at ¢ prelssuref 20 M
and a thickneg J 1, 7,,m_This B || et was Igced on the wafer 10 used in
Exanple 1 an‘?fs (gerﬁﬁ% ‘Wi Theﬁe%-ﬁﬂfh the; Egﬁ A8PcPPPRASLhe tantPfanner as
in Exanpl e 4hrflve Ralddd dicaais Har®e!dlatle JOWHS %f@zs%atsﬂi:bltd.@?lef@l ten

docosanoi c acid spread over the entire surface of the 6-inch™wafer in 2 to

3 minutes. Afhddre prrommawskakly avaddapdeabrasive soduntionwaseppdiedne 15
of the sili LS wa [ t hi e f 0.~ undn the sane
mnner as | b Pt RePRy SOEEshind, ' e ST arrbon Whedk Wik,

af fi xed 1o theatsd ibyorblafiarg i15Q° e ket inafrem dhe poliahelde st fadehe
silicon wafer s separated fromthe other siljcon wafer, cleaned and
carried to tHg ezc?rb‘fcﬁ%’%at%@% %m‘h Fﬂ%:]'f‘?grqfré&ﬂ% . Thge BiFDO @98PF be
carried w t hriHedwi N ek egiiraiidemadn ka 1Devhartt wasdHahdved A

6-inch silicon wafer and a 6-inch glass wafer were 25 assenbl ed together in
the sanme nafieflaaningmithtetzahydrefiaranas acleaniggciolveniyecienc

diacid pel f’énrbé/\’%ieuﬁéd $8rPABE S L tnd0sF OB 1 13Tk whBEr AL 'Y LTRer at ure
20 through FT-IR, absorption attributed to the organic
substance was not observed at all, which means that the £ixing

agent used for assembly was removed by cleaning.

Example 6

25 The surface of a'6-inch sllicon wafer was polished in
the same manner as in Example 5 except that 0.5 g of
1,12-dodecanedicarboxylic acid was used in place of 0.2 g
of docosanoic acid. When the cleaned surface of the 6-inch
silicon wafer was observed through FT-IR in thé same manner

30 as 1n Example 5 after polishing, absorption attributed to
the organic substance was not observed at all, which means
that the fixing agent used for assembly was removed by

cleaning.



wafers was changed to 140C and a

pol y~7, 9- (4- met hyl - 4- met hoxycar bonyl [ 4. 3. 0. 12~5~tricycl od 30 ecane )
«-co-ethylene } polymer film( thickness of 25 um Arton of JSR Corporation)
was used as the organic polyner film After the silicon wafer was polished
to a depth of 120 um the Arton film (ndtbornene-based resin filmof JSR
Cor poration was. affixed to the polished surface . Wen the .e 69
silicon waf x%%ﬂ;%ebarated fromthe glass wafer, cleaned and carried to

the dicing stage Gfphe tirdate BRCAI d8iddh tsﬁ@i%%ﬂewﬁﬁgﬁe&aéspéﬂﬁi@df%ﬁ 45,

it could be carried w thout beling broken or deforned. 5 EXanple 47 Two

6- i nCIh sili cmﬁmmmumMIMm@t%@xqwt Hdla:la_r@ rmm_fera ziﬁs ¥n
s P Lo o TP B =il 1 8in@ R 11861 6 ([GO1LRO PALIS 5200 o

63C) pellet was u ace cosanaol ¢ aci d,

t enper at us e 8@/ 2@p Sefrbdo digs avwd Bt Sadbd wadmngEl tin facarvE tdoroydmwid i | m of
JSR Corporation_was used as the organic polyner film _ After one of the

silicon waf e?%iwpdﬁiqu kedthe waielHPK i‘iﬁ?aﬁrﬁnQ'heWhPPoW? i9hRaRed
affixed to tHerPoLd SHLEARET § 28fch 191 WeHh Lhee St | &8N0 WL BT e dREHSEREH at ed

fromthe other silicon wafer, cleaned and carried to the dicing stage of a
di ci ng machi FBE-IR imetheansamamanners ds BEx AnaAnpls 5 iafttouindldshdang.i ed

wi t hout bei ng br ok or f d 70 CLALMNS, 1. thod of tenporarily
fxing tvo Srraebelod of FEPLAESa o fhe 3PbaR1d s EhEERISE fps A8FC ach
other w1l aobséitvéd it M, alvhdepReans otha#t Al EIxingnagendruséd Edhe
liquid crystal conpound. 2. A tenporary fixing conposition conprising a

i quid crystafSeBAPEUNRS 2EeHOYRADPBY af 4687 kR % g agent for tenporarily 10
fixing two solids to each other.

Example 8
The surface of a 6-inch silicon wafer was polished in
15 the same manner as in Example 5 except that 10 g of a 5 %
n-hexane solution of 1l,l2-dodecanedlcarboxylic acid was
applied by spin coating instead of spraying 0.5 g of
docosanoic acid. When the cleaned surface of the 6-inch
sllicon wafer was observed through FT-IR in the same manner
20 as in Example 5 after polishing, absorption attributed to
the organic substance was not observed at all, which means
that the fixing agent used for assembly was removed by

cleaning.

25 Example 9
After the entire surface of a 6-inch silicon wafer was
uniformly sprayed with 0.5 g of docosanolc acid, the wafer
was heated in a clean oven at 120°C for 1 hour. After heating,
the wafer was taken out and the docosanoic acid coated surface
30 of the 6-1inch silicon wafer was assembled with a 30 cm X 30
cm glass substrate which was heated at 120°C separately.
Further, a 30 cm X 30 cm glass substrate was placed on the
docosanoic acid (behenic acid) uncoated surface (to be

processed) of the assembled 6-inch silicon wafer, a weight



3. The tenporary fixing conposition according to claim2, wherein the

| iquid crystal conmpound has a nelting point of 35 C or higher. 15 4. The
.tenporary fixing conposition according to claim2 or 3 which further
conprises an organic polyner as a tenporary fixing agent for tenporarily
fixing two solids to each other. 20 5. The tenporary fixing conposition
according to claim4 , wherein the, organic | ymer has a neltié%%éxﬂrn of

35 C or hi ghet 50§ B2s RontshoraFper b8 0AngcER? & R ¥any one

of claims 2 4955 et Gt kdolNtbRBelatiref £6r PRIHRY- O Athl Mhdur ThGe
tenporary fixing conposition according to any one of clainms 2 to 5 which

further conpglaes substvate phaced o0 thetwrcoatedosunfaceuftonbes. A

nmet hod of te ' fjXi W | j | Sl t il ixing the
foo S0l i ds. (P oeareedhaie B, b42nRh pEELe0RTRE S Hasl BERGVEL. dng Wl
conpri sing tdrass @ubbtrakd askembyeidalwichnioe ed inchpesilticoni wgféheavdd qui d
crystal conpound or the conpaosition between the two solids. 9. The nethod

9
of "t enpor ar i P§14 o8 Agdedicatsd aLasg frdndgItgt o TiersaitemmERe ST 3P 1 i quid

crystal conpgapghrOfas NEoLEROS! by 08 FOTPERSAGIMAER1hE Hith 16T yStal conpound
I's heated at a tenperature equal™ to or higher than the nelting point of the

l i quid crystetmmenpgbahlly ativaihablecabprasive vasmpepbied ctd diee waker s he

ot hod of 1 SWBEFART 5 TSt tPRo Qoo Ak APRg PRCRFARRE ASdRAN, (o

conposi t1on wohbprthé ng-1imeh | sHuiconryafer wasmoemskréd Erawlthé ofil:ofng he
liquid crystal conpound 15 dissolved in a solvent, and the solvent is

removed fromiBARGNAGTAT H& ReEHOBRLOYERD &oILidds G §ORCRAP HLNREeS e Tt act

bet ween the gwpnRldidSiconl waFae WaS Hihdied eFBRreHa 1360 Lt RO EMGgBaUd ds
according 20 to claim8, wherein the two solids are each independently nade

from a mat erfabstrate: @and funthers theolpxinaaganthgdberedito theiq ingh
gl ass, ceranj | ri ast r od, paper and cloth.
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25 12. A ne separating Two So rom ea
15 tetrahydrofuran/toluene mixed solution (volume ratio of

80/20) as a cleaning solvent. When the cleaned surface of
the 6-inch silicon wafer was observed through FT-IR,
absorption attributed to the organlic substance was not
observed at all, which means that the fixing agent used for

20 assembly was removed by cleaning.

Example 10
The surface of a f-inch silicon wafer was polished
in the same manner as in Example 9 except that 0.5 g of
25 1,12-dodecanedicarboxylic acid was used in place of 0.5 g
of docosanoic acid. When the cleaned surface of the 6-inch
sllicon wafer was observed through FT-IR in the same manner
as in Example 9 after polishing, absorption attributed to
the organic substance was not observed at all, which means
30 that the fixing agent used for assembly was removed by

cleaning.

Example 11

The surface of a 6-inch silicon wafer was polished in



conpri sing separating the two solids which are tenporarily fixed to each
other by the fixing nethod of claim8 by nelting the liquid crystal
sconpound t herebetween from each other. 30 13. A nethod of tenporarily
fixing a pad for chem cal nechanical polishing, conprising: (1) positioning
a liquid crystal conmpound or a conpositi®h conprising the liquid crystal

conpound between the surface of the pad for the chem cal mechani cal
pol i shing of tRf \#ARs Manner (33 Hs@ﬁ%&tﬁcﬁiw%rﬂ@ th®S @ ad of a

base plate fedttdnydiotifaPptolddsl (R1xd8ab 10t Bén &(TETRAS AEaE £o egEal to or
hi gher than the nelting point of the liquid crystal conpound and then

cool i ng 5 urB9{2qQhefiderpsprneic agidotamepndipd ospdnfcaat ing tholidee pad
for chem cal | C | shi o] e rfa of .t e. 4 .
The net hod a%fcrgtr?'g?% ?%) %{?%JI,%&H@EC %%%‘lril'ei ﬁhli nectglteef l(e@%e)%%gmrgsaa%earorf}ed out

by sprayifg tie d-4inchl sciryixical wadsowad obséheedobipsuygh (FT<IRPIn Hhy t he
liquid crystal conpound as a solid fovvder on the surface of at | east one of

the pad for T3 L asebhixanple o | 2bhFen Relishirer psorption

sem conduct o4+ geMhEedtd the HAGen Dt Fudstande ¥a8thdepRatveldablalnl aci ng
it as a pellet on the surface, or by applying it as a solution containing a

sol vent to twkichrmears sblat htie r Ehninggagert sase@nfor 18ssembly measod
accordi ng tor&rh&'}éﬁ%(.&feeéﬁiﬂ the step ( 1) 20 is carried out by placing
siti

a filmof the conpo on corrp?isi ng the liquid crystal conpound on the
surface b6 at | east one of the pad for the chem cal nechanical polishing of
a wafer for a senjcopductor device and the base plate for fixing the pad.
25 16. A netm“g:]‘esg"f)arati ng a pad for chem cal nechanical polishing,

conpri si ng separ attng st o0 ¢haRew a1 1RGP Ra¢alr Raki ol NehddiGh i S
tenporarily fixed to the surface of a base plate by the nethod of any one
of clai ms 30theg sane manney tafe isnFxapipdiee 19y exeepitn§hat| LQug o€ ry i &

conpound betyoe &5&%/19@%?“&&@&2%&8&a&&luﬂonA(UEiS&RQ PL+PLOGESSI NG a
waf er for a sem conducto
15 50/50) of 1,12-dodecanedicarboxylic acid was applied by spin
coating in place of 0.5 g of 1,12-dodecanedicarboxylic acid.
When the cleaned surface of the 6-inch silicon wafer was
observed through FT-IR in the same manner as in Example 10
after polishing, absorption attributed to the organic
20 substance was not observed at all, which means that the f£ixing

agent used for assembly was removed by cleaning.

Comparative Example 2
The surface of a silicon wafer was polished in the same
25 manner as 1n Example 5 except that 0.2 g of a commercilally
avallable epoxy adhesive was used in place of docosanolc acid.
When an attempt was made to remove the 6-inch silicon wafer
from the hard plate in the same manner as in Example 5 after
polishing, it was broken. When the epoxy resin adhered
30 surface of the broken but partly separated silicon wafer was
observed through FT-IR, absorption attributed to the organic
substance was observed, which means that the fixing agent

used for assembly was not removed completely by cleaning.



device, conprising the steps ( 1) and ( 2 ) of claim13 and the 73 step
( 3 ) of processing the wafer for a sem conductor device on the fixed pad
.for chem cal nechanical polishing at a tenperature |ower than the nelting
point of the liquid crystal conpound. 5 18. A nethod of processing a wafer
for a sem conductor device, conprising: 48 1 ) positioning a liquid crystal
conpound or a conposrtron conprising the liquid crystal conpound between
the surface B/ W wafer for a semiconductor device and the surface of a

substrate for fi xnon.wshg ¥8f §8codartoic fdotdqvehenef 861691 1@ wRIMEeeRduct or
device on the surface of the substrate by heati ng at a tenperature equal to
B

or higher t rm&latsh:é.irﬂepowdugr y@smemhedrenﬂrlqhﬁqﬁd: @tmlm@m%mew
cool ing unti

I
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the liquid ¢y Qeiaindsodgmnar peldef RaYiRgng ¢ or a

sen conduct of +g¥iknRsW &£ 19ma 0! vieDls PBLEBtAiSP phueRaldle thb%ﬁd Cprm?creal
conpound or the conposition conprising the liquid crystal compound. 25 19 .

The net hod efteér qmgecgigﬂ&ynw@ilammfhapmrﬁteﬁ (ayinch edddiced out by
spraying the uid cr un he n ' the
liquid cr yst"é#ecq%muﬂ uggeg rgﬁqﬁa §8§3&§t'o‘% g&%r?‘ac%gg%jfﬂge%‘s &10ne of

t he waf erof ofhé SeliE®sLCicdn deafiae waxth tHeatad By ailovwing fli2d° @ Hdte 30
wafer, by placing it as a peIIet on the surface or r%yor pl yi n%[lt as a

sol uti on cor¥F ni fdrea ReFLRInPagen e aelrtaat &h&) vent .
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carried out by placing a filmof the conposition conprising the liquid
crystal corrpbuil'-mcl@)rWQerSthc'eooii lai-nlllea%ta%ﬁ%rdﬂe-’e Qvaf fhen the

sem conduct o t [ e

met hod accor%e'ﬁgg%ggu %]gré eé‘g.% (;eontexe(égg&cft sur ce (ﬁ t"ﬁ::lef wg]er for
a sem conslucépposte'dea:@ t]me s faioeps € 8¢k ito the rraamptatéaxfetha\a'ﬂg.m

sem conduct or el enents, and the&a&ocess n t?g Vﬂ‘lﬁl of th rear
surface. 10 wdfer#as Ralished whideng ‘F ?ﬁ“ Y a Hte £ 3"
) of affixi ”Sofuﬁ’i&h%staﬁﬁlladtt*&etﬁelﬁa@edAEeaf Forfaes fthaewiafcﬁr for a
sem conductor device is carried out between the step ( 3 in claim?2l1l and

the step ( 4silicemawafer \waeheated Hyabdeonilagndbet §rh@|’év¢‘e3é from i at ed
fromthe SUbSM.féﬁed surface side and separated from the hard plate. The

20 fixing agent adhered to the separated 4-inch silicon wafer
was removed by cleaning with tetrahydrofuran as a cleaning
solvent. When the cleaned surface of the 4-inch silicon
wafer was observed throuéh FT-IR, absorption attributed to
the organic substance was not observed at all, which means

25 that the fixing agent used for assembly was removed by

cleaning.

Example 14
A 4-inch silicon wafer was stuck on the hard plate of
30 a commercially available CMP apparatus in the same manner
as in Example 13 except that 0.070 g of
1,12-dodecanedicarboxylic acid was used in place of 0.075
g of docosanoic acid and the temperature of hot air formelting

1,12-dodecanedicarboxylic acid on the hard plate of the



together with the dicing tape in the step (4). 23 . The method according to
claim18 , wherein the step ( 4 ) is carried out in accordance with claim
.22, the wafer for 20 a sem conductor device is cleaned together with the
dicing tape in the step (5), and the step (6) of dicing the wafer for a
sem conductor device 'to which the dicird tape is affixed is further

carried out after the step (5). 25 24 . The nethod according to cIa|m18
wher ei n t he GaEpeRcially )a‘fﬁl aé?ﬁﬂ)r%ﬁ 1I3PRATE TP é(‘f?sor%’z%ﬂ‘?@% e’ S Imto
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conpound i s ckeanedt sanfdaes v@nthmastrecph 3L XByon rW@:E@J: rwad elpsexvedst ep
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the 5 organic pol ymer Ixed 1s carr| out after the step (5). 26.
Use of a liquid crystal conpound as a tenporary fixing agent for

tenporarllyé@a wsolidsto each ot her.
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When an attempt was made to remove the 4-inch silicon wafer

from the hard plate in the same manner as in Example 13 after
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g/cm?®. The surface opposite to the surface stuck on the hard

s

plate of the silicon wafer was polished while a commercially
20 avallable abrasive solution was applied to the pad. After
polishing, the 4-inch silicon wafer was heated by blowing
150°C hot air from the polished surface side and separated
from the hard plate. Thc fixing agent adhered to the
separated 4-inch silicon wafer was removed by cleaning with
25 tetrahydrofuran as a cleaning solvent. When the cleaned
surface of the 4-inch silicon wafer was observed through
FT-IR, absorption attributed to the organic substance was
not observed at all, which means that the fixing agent used
for assembly was removed by cleaning.
30
Example 19
A solution was prepared in the same 'manner as in Example
18 except that 10 g of 1,12-dodecanedicarboxylic acid was

used in place of 10 g of docosanoic acid and used to polish
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"109%&' ()1BYsame 1Eriiier) a3%4ibl Example 18. When the cleaned surface of
the 4-inch silicon wafer was observed through FT-IR after

the polished silicon wafer was separated and cleaned in the
same manner as in Example 18, absorption attributed to the
organlc substance was not observed at all, which means that

20 the fixing agent used for assembly was removed by cleaning.

Example 21
A solution was prepéred in the same manner as in Example
20 except that 10 g of 1,12-dodecanedicarboxylic acid was
25 wused in place of 10 g of docosanoic acid and used to polish
the surface of a 4-inch silicon wafer in the same manner as
in Example 20. When the cleaned surface of the 4-inch silicon
wafer was observed through FT-IR after the polished silicon
wafer was separated and cleaned in the same manner as in
30 Example 20, absorption attributed to the organic subétance
was not observed at all, which means that the fixing agent

used for assembly was removed by cleaning.

Example 22
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"10%& () - 99"durFesds od Ritie 4 Hch silicon wafer was observed through
FT-IR after the polished silicon wafer was separated and
cleaned in the same manner as in Example 18, absorption
10 attributed to the organic substance was not observed at all,
which means that the fixing agent used for assembly was

removed by cleaning.

Example 23
.15 A solution was prepared in the same manner as in Example
22 except that 10 g of 1,12-dodecanedicarboxylic acld was
used in place of 10 g of decosanoic acid and used to polish
the surface of a 4-inch silicon wafer in the same manner as
in Example 22. When the cleaned surface of the 4-1nch silicon
20 wafer was observed through FT-IR after the polished silicon
wafer was separated and cleaned in the same manner as in
Example 22, absorption attributed to the organic substance
was not observed at all,'which means that the fixing agent
used for assembly was removed by cleaning.
25
Example 24
A solution was prepared in the same manner as in Example
18 except that 5 g of polyisobutylene having a number average
molecular weight of 250,000 and a melting poilnt of 44°C and
30 5 g of poly(ethylene-co-vinyl acetate) were used in place
of 10 g of poly(ethylene-co-vinyl acetate). This solution
was used to polish the surface of a 4-inch silicon wafer in
the same manner as in Example 18. When the cleaned surface

of the 4-inch silicon wafer was observed through FT-IR after
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Example 25
The solution prepared in Example 18 was applied to a
glass substrate with an applicator, left at room temperature
for 24 hours, dried at 100°C for 3 hours and removed from
10 the glass substrate to form a 25 mum-thick film for fixing
a wafer. This film was affixed to a silicon wafer heated
at 100°C, further heated at 150°C, stuck on the hard plate
of a commercially available CMP apparatus, and press
contacted to a pad on the base plate at a pressure of 200
15 g/cm? to be fixed. The surface polishing, separating from
the hard plate and cleaning of the 4-inch silicon wafer were
carried out in the same manner as in Example 18. When the
cleaned surface of the 4-inch silicon wafer was observed -
through FT-IR, absorption attributed to the organic
20 substance was not observed at all, which means that the £ilm

used for assembly was removed by cleaning.

Example 26
A 23 pm-thick film for £fixing a wafer was manufactured
25 in the same manner as in Example 25 using the solution prepared
in Example 19 and then used to polish the surface of a wafer,
separate the wafer and clean it in the same manner as in
Example 25. When the cleaned surface of the 4-inch silicon
wafer was observed through FT-IR, absorption attributed to
30 the organic substance was not observed at all, which means

that the film used for assembly was removed by cleanlng.

Example 27
A 26 pm-thick £ilm for fixing a wafer was manufactured
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that the film used for assembly was removed by cleaning.

Example 28

10 A 24 pm-thick film for fixing a wafer was manufactured
inthesamemann&rasinExample25usingthesolutionprepared
in Example 24 and then used to polish the surface of a wafer,
separate the wafer and clean it in the same manner as in
Example 25. When the cleaned surface of the 4-inch silicon

15 wafer was observed through FT-IR, absorption attributed to
the organic substance was not observed at all, which means

that the film used for assembly was removed by cleaning.

Example 29

20 14.8 g of docosanoic acid (behenic acid) in the form
of a solid powder was sprayed on the base plate of a
commercially available CMP apparatus (EPOll12 of Ebara
Corporation), and an uretﬁane_ pad (IC1000 of Rodel Nitta Co.,
Ltd.) having a diameter of 787 mm and a thickness of 2.5 mm

25 fromwhich an adhesive double-coated tape on the rear surface
had been removed was placed on the docosanoic acid and heated
by blowing 100°C hot air with a heater. The solid powder
began to melt at around 80°C so that the molten docosanoic
acld spread uniformly over the entire surface of the pad by

30 the weight of the pad in 2 to 3 minutes. Thereafter, the
pad was left to be cooled to room temperature so as to be
fixed on the base plate. The thickness of the fixing agent
layer between the pad and the base plate was 0.030 mm

(calculated value).
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Revolution of base plate: 100 rpm
Feed rate of slurry: 200 ml/minute
Polishing time: 3 minutes
Polishing temperature: 25°C

During polishing, the CMP pad was kept fixed without
belng separated from the base plate. After polishing, the
CMP pad was heated by blowing 120°C hot alr to be separated
from the base plate. Thereafter, the CMP pad fixing agent
adhered to and remaining on the base plate was separated by
cleaning with tetrahydrofuran as a cleaning solvent.

The CMP pad fixed on the base plate by the method of
this Example could be easily separated by heating. The
organic substance was not observed on the base plate from
which the CMP pad had been separated.

Example 30

A CMP pad was fixed bn the base plate in the same manner
as in Example 29 except that 14.9 g of
1,12-dodecanedicarboxylic acid was used in place of 14.8 g
of docosanolc acid and that the temperature of hot air for
melting 1,12-dodecanedicarboxylic acid was changed to 150°C.
The thickness of the pad fixing agent layer between the pad
and the base plate was 0.030 mm (calculated value).

Chemical mechanical polishing was carried out on the
fixed CMP pad in the same manner as in Example 29. During
polishing, the CMP pad was kept fixed without being separated
from the base plate. After polishing, the CMP pad was heated
by blowing 150° C hot air to be separated from the base plate.
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separated was not observed.

Example 31
10 14.8 g of docosanoic acid (behenic acid) in the form
of a s0lid powder was welghed and placed in a columnar pressure
molding apparatus having a dlameter of 50 mm, and a pressure
of 200 kg'cm™® was applied to the solid powder for 5 minutes
to obtain a columnar pellet having a diameter of 50 mm and
15 a thickness of 7.5 mm. This pellet was placed on the base
plate of a commercially avallable CMP apparatus (EPO112 of
Ebara Corporation), and an urethane pad (IC1000 of Rodel
Nitta Co., Ltd.) having a diameter of 787 mm and a thickness
of 2.5 mm from which an adhesive double-coated tape on the
20 rear surface had been removed was mounted on the pellet and
heated by blowing 100°C hot air with a heater. The pellet
began to melt at around 80°C so that the molten docosanoic
acld spread uniformly ove;r the entire surface of the pad in
2 to 3 minutes. The thickness of the pad fixing agent layer
25 Dbetween the pad and the base plate was 0.030 mm (caléulated
value). |
Chemical mechanical polishing was carrie.d out on the
fixed CMP pad in the same manner as ln Example 29. During
polishing, the CMP pad was kept fixed without being removed
30 from the base plate. After polishing, the CMP pad was heated
by blowing 120° C hot air to be separated from the base plate.
Thereafter, the CMP pad fixing agent adhered to and remaining
on the base plate was removed by cleaning with

tetrahydrofuran as a c¢leaning solvent.
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s in Example 31 ‘except that 15.0 g of
1,12-dodecandicarboxylic acid was used in place of 14.8 g
of docosanoic acid, the diameter of the columnar pressure
molding apparatus was changed to 20 mm, and the temperature
of hot air for melting 1,12-dodecanedicarboxylic acid was
changed to 150°C. The thickness of the pad fixing agent layer
between the pad and the base plate was 0.030 mm (calculated
value).

Chemical mechanical polishing was carried out on the
fixed CMP pad in the same manner as in Example 29. During
polishing, the CMP pad was kept fixed without being separated
from the base plate. After polishing, the CMP pad was heated
by blowing 150°C hot air to be removed from the base plate.
Thereafter, the CMP pad fixing agent adhered to and remaining
on the base plate was removed by cleaning with
tetrahydrofuran as a cléaning solvent.

The CMP pad fixed on the base plate by the method of
this Example could be easily separated by heating and the
organic substance was not observed on the base plate from
which the CMP pad had been separated. '

Comparative Example 4

A CMP pad was fixed on the base plate in the same manner
as in Example 29 except that 15.0 g of a commercially available
epoxy adhesive was applied instead of spraying docosanoic
acid.

Chemical mechanical polishing was carried out on the

FI'D9" 10% " & () - FI N&, #10
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When an attempt was made to separate the CMP pad from
5 the base plate after chemical mechanical polishing, the CMP

pad could not be easlily separated.

Example 33
The entire surface of a 6-inch silicon wafer (of SKW
10 Co., Ltd.) manufactured by forming a 0.9 um-thick TEOS
(triethoxysilane) filmon a silicon substrate having grooves
with a width of 250 pm and a depth of 0.8 pm at a pitch of
500 um obtalned by an STI process was uniformly sprayed with
0.547 g of docosanoic acid (behenic acid)(melting point =
15 74 to 84°C) 1n the form of a solid powder to a total film
thickness of 2 pm, heated at 120°C, stuck on the hard plate
of a commercially available CMP apparatus and press contacted
to a pad on the base plate at a pressure of 200 kg/cmz.
Thereafter, the surface opposite to the surface stuck on the
20 hard plate of the silicon wafer was polished while a
commercially available abrasive solution was applied to the
pad. Polishing conditions included the CMS110l1l slurry of
JSR Corporation, the EPO'112 chemical mechanical polishing
machine, a slurry feed rate of 200 ml/min, a polishing load
25 of 400 g/cmz, a base plate revolution of 70 rpm and a polishing
depth from the surface of 100 nm. After polishing, the 6-inch
silicon wafer was heated by blowing 120°C hot air from the
polished surface side and separated from the hard plate. The
fixing agent adhered to the separated 6-inch silicon wafer
30 was removed by cleaning with a 2 wt% aqueous solution of
tetramethylammonium hydroxide as a cleaning solvent. When
the cleaned surface of the 6-inch silicon wafer was observed
through FT-IR and ESCA, absorption attributed to the organic

substance was not observed at all, which means that the wafer
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The surface of a 6-inch silicon wafer was polished in
the same manner as in Example 33 except that 0.547 g of
1,10-decanedicarboxylic acid (dodecanoic diacid) (melting
point = 128 to 131° C) was used in place of 0.547 g of docosanoilc

15 acid and a 6-inch silicon wafer was heated at 150°C. When
the cleaned surface having a pattern of the 6-inch silicon
wafer was observed through FT-IR and ESCA in the same manner
as in Example 33 after polishing, absorption attributed to
the organic substance was not observed at all, which means

20 that the fixing agent used for assembly was removed by
cleaning. Thereafter, when the section having a pattern of
the wafer was observed through SEM, it was confirmed that
the fixing agent did nof remain in the pattern and on the
entire substrate at all. When an SEM photo of the pattern

25 Dbefore assembly was compared with an SEM photo of the pattern
after assembly, 1t was confirmed that the destruction and
deformation of the pattern did not occur at all during_the

processing.

30 Example 35
The surface of a 6-inch silicon wafer was polished in
the same manner as in Example 33 except that 10 g of a 5 wt#%
tetrahydrofuran/toluene (volume ratio = 80/20) mixed

solution of docosanoic acid was applied to the wafer by spin
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substrate at all. When an SEM photo of the pattern before
assembly was compared with an SEM photo of the pattern after
assembly, 1t was confirmed that the destruction and

15 deformation of the pattern did not occur at all during the

processing.

Example 36
0.547 g of docosanoic acid (behenic acid) in the form
20 of asolid powder was weighed and placed in a columnar pressure
molding apparatus having a diameter of 20 mm, and a pressure
of 200 kg'cm™? was applied to the solid powder for 5 minutes
to obtain a columnar peliet having a diameter of 20 mm and
2 thickness of 1.7 mm. This pellet was placed on the wafer
25 wused in Example 33 and assembled with the hard plate in the
same manner as in Example 33. The pellet began to melt at
around 80°C so that the molten docosanoic acid spread over
the entire surface of the 6-inch wafer in 2 to 3 minutes.
After the temperature was returned to room temperature, the
30 surface opposite to the stuck surface of the wafer was
polished in the same manner as in Example 33. After polishing,
the 6-1inch silicon wafer was heated by blowing 120°C hot air
from the polished surface side and separated from the hard

plate. The fixing agent adhered to the separated 6-inch
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111 " 10%&- 3 pa rrj_ooo/&t & wafer was observed through SEM, it was
confirmed that the fixing agent did not remain in the pattern .
10 and on the entire substrate at all. When an SEM photo of
the pattern before assembly was compared with an SEM photo
of the pattern after assembly, it was confirmed that the
destruction and deformation of the pattern did not occur at
all during the processing.
15
Example 37
A 6-1inch sillcon wafer was stuck on the hard plate of
a commercially avallable CMP apparatus to polish the surface
of the 6-inch silicon wafer in the same manner as in Example
20 36 except that 0.547 g of 1,10-decanedicarboxylic acid was
used in place of 0.547 g of docosanoic acid and the temperature
of hot air for melting 1 l0-decanedicarboxylic acid was.
changed to 150°C. When the cleaned surface having a pattern
of the 6-inch silicon wafer was observed through FT-IR and
25 ESCA in the same manner as in Example 36 after polishing,
absorption attributed to the organic substance was not
observed at ali, which means that the fixing agent used for
assembly was removed by cleaning. Thereafter, when the
section having a pattern of the wafer was observed through
30 SEM, 1t was confirmed that the fixing agent did not remain
in the pattern and on the entire substrate at all. When an
SEM photo of the pattern before assembly was compared with
an SEM photo of the pattern after assembly, it was confirmed

that the destruction and deformation of the pattern did not
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room temperature, and the solid docosanoic acid was removed
from the columnar molding apparatus to obtain columnar

10 docosanoic acid having a diameter of 10 mm and a length of
about 10 cm. This columnar docosanoic acid was cut into a
pellet having a thickness of 3 mm with a diamond cutter. This
pellet having a diameter of 10 mm and a thickness of 3 mm
was used to polish the surface of a 6-inch silicon wafer by

15 acommercially available polishing machine in the same manner
as in Example 36. After polishing, the 6-inch silicon wafer |
was processed in the same manner as in Example 36. When the
cleaned surface having a pattern of the 6-inch silicon wafer
was observed through FT-IR and ESCA, absorption attributed

20 to the organic substance was not observed at all, which means
that the fixing agent used for assembly was removed by
cleaning. Thereafter, when the section having a pattern of
the wafer was observed t'hrough SEM, it was confirmed that
the fixing agent did not remain in the pattern and on the

25 entire substrate at all. When an SEM photo of the pattern
before assembly was compared with an SEM photo of the pattern
after assembly, it was confirmed that the destruction and
deformation of the pattern did not occur at all during the
processing.

30
Example 39

Columnar 1,10-decanedicarboxylic acid having a

diameter of 10 mm and a length of about 10 cm was obtained

in the same manner as in Example 38 except that 10 g of
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5 wused to polish the surface of a 6-inch silicon wafer in the
same manner as in Example 35 except that the temperature of
hot air was changed to 150°C. When the cleaned surface having
a pattern of the 6-inch silicon wafer was observed through
FT-IR and ESCA in the same manner as in Example 38 after
10 polishing, absorption attributed to the organic substance
was not observed at all, which means that the fixing agent
used for assembly was removed by cleaning. Thereafter, when
the section having a pattern of the wafer was observed through
SEM, it was confirmed that the fixing agent did not remain
15 1in the pattern and on the entire substrate at all. When an
SEM photo of the pattern before assembly was compared with
an SEM photo of the pattern after assembly, it was confirmed
that the destruction and deformation of the pattern did not
occur at all during the processing.
20
Comparative Example 5
The surface of a 6-inch silicon wafer was polished in
the same manner as in Exﬁmple 33 except that 0.547 g of the
EP160, a commercially available epoxy adhesive manufactured
25 Dby Cemedine Co., Ltd., was used :an place of docosanolc acid.
When an attempt was made to remove the 6-inch silicon wafer
from the hard plate in the same nianner as 1ln Example 33 after
polishing, it was broken. When the epoxy resin adhered
surface of the broken but partly separated silicon wafer was
30 observed through FT-IR, absorption attributed to the organic
substance was observed, which means that the adhesive used

for assembly could not be removed completely by cleaning.

Example 40
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10@10%& () - f1 qg% {n)n by the EPO112 commercially available CMP chemical
mechanical polishing machine using the CMS1101 slurry of JSR
Corporation at a slurry feed rate of 200 ml/min, a polishing
load of 400 g/cm® and a base Plate revolution of 70 rpm. After
10 the polished surface was rinsed in water and dried with air,
the Riva Alpha No. 3195M dicing tape of Nitto Denko
Corporation was affixed to the polished surface. The surface
opposite to the dicing tape affixed surface of the 6-inch
silicon wafer was heated by blowing 90°C hot alr to separate
15 the unpolished wafer from the wafer having the dicing tape
affixed thereto without breaking and deforming the wafers.
The fixing agent adhered to the separated surface of the wafer
having the dicing tape affixed thereto was removed by
cleaning with a 2 wt$% aqueous solution of tetramethylammonium
20 hydroxide as a cleaning solvent. When the cleaned surface
of the 6-inch silicon wafer was observed through FT-IR and
ESCA, absorption attributed to the organic substance was not
observed at all, which méans that the fixing agent used for
assembly was removed by cleaning. When dicing was carried
25 out based on the specifications of the dicing tape by a
commercially available dicing machine, small pieces of the
wafer could be obtained without breaking or deforming the

wafer.

30 Example 41
0.547 g of docosanoic acid (behenic acid) in the form
of a solid powder was weighed and placed in a columnar pressure
molding apparatus having a diameter of 20 mm, and a pressure

of 200 kgrcm™? was applied to the solid powder for 5 minutes
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5 80°Cso that the molten docosanoic acid spread over the entire

surface of the 6-inch wafer in 2 to 3 minutes. After the
temperature was returned to room temperature, the surface
opposite to the stuck surface of the silicon wafer was
polished to a depth of 106 pm in the same manner as in Example
10 40. A dicing tape was affixed to the silicon wafer in the
same manner as 1n Example 40 after polishing and then
separation, cleaning and dicing were carried out. Small
pleces of the wafer could be obtained without breaking or
deforming the wafer like Example 40.
15
Example 42 _

A 6-inch silicon wafer and a 6-inch glass wafer were
assembled together in the same manner as in Example 41 except
that 0.547 g of a dodecanoic diacid (melting point = 128 to

20 131°C) pellet was used in place of docosanoic acid, the
heating temperature for assembling wafers was changed to
140°C, and the Riva Alpha No. 3194H of Nitto Denko Corporation
was used as the dicing taﬁe} The silicon wafer was polished
to a depth of 120 pm and the dicing tape was affixed to the

25 polished surface. When separation, cleaning and dicing were
further carried out in the same manner as in Example 41, small '
pleces of the wafer could be obtained without breaking or

deforming the wafer.

30 Example 43 _
Two 6-inch silicon wafers were assembled together in
the same manner as in Example 41 except that 0.547 g of a
palmitic acid (melting point = 60 to 63°C) pellet was used

in place of docosanoic acid, the heating temperature for |
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tape. One of the silicon wafers was polished to a depth of
175 pm and the dicing tape was affixed to the polished surface.
5 When separation, cleaning and dicing were further carried
out in the same manner as in Example 41, small pieces of the
wafer could be obtained without breaking or deforming the

wafer.

10 Example 44
0.547 g of docosanoic acid (behenic acid) (melting
point = 74 to 80°C) in the form of a solid powder was uin:l.formly
applied to the entire surface of a 6-inch silicon wafer and
heated at 120°C to assemble the silicon wafer with another

15 6-inch silicon wafer. The assembled silicon wafer was
polished to a depth of 150 um by the EPO112 commercially
available CMP chemical mechanical polishing machine using
the CMS1101 slurry of JSR Corporation at a slurry feed rate
of 200 ml/min, a polishing load of 400 g/cm? and a base plate

20 revolution of 70 rpm. After the polished.surface was rinsed
in water and dried with air, a commercially avallable 50
pm-thick polyethylene terephthalate (PET) f£ilm was affixéd
to the polished surface 'with 0.547 g of dodecanoilc diacid'
(melting point = 128 to 131°C) by heating at 140°C.

25 Thereafter, the 6-inch silicon wafer was heated by blowing
90° C hot air on the surface opposite to the PET film affixed
surface to separate the wafer from the PET £ilm affixed wafer
without breaking and deforming the wafers. Thereafter., the
fixing agent adhered to the separated surface of the wafer

30 having the PET f£ilm affixed thereto was removed by clean;l.ng
with a 2 wt% aqueous solution of tetramethylanunoniufn
hydroxide as a cleaning solvent. Thereafter, when the 6-inch
wafer having the PET £ilm affixed thereto was carried to the
dicing stage of a dicing machine, it could be carried without
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"10%&'() Y+XY. 0.547 g of docosanoic acid (behenic acid) in the form

5 of asolidpowder was weighed and placed in a columnar pressure

molding apparatus having a diameter of 20 mm, and a pressure

of 200 kg'cm™? was applied to the solid powder for 5 minutes

to obtain a columnar pellet having a diameter of 20 mm and

a thickness of 1.7 mm. This pellet was placed on the wafer

10 used in Example 1 and assembled with a 6-inch silicon wafer

in the same manner as in Example 44. The pellet began to

melt at around 80° C so that the molten docosanoic acid spread

over the entire surface of the 6-inch wafer in 2 to 3 minutes.

After the temperature was returned to room temperature, one

15 of the silicon wafers was polished to a thickness of 100 pm

in the same manner as in Example 44. After polishing, a 50

pm-thick PET film was affixed to the silicon wafer in the

same manner as in Example 44, the silicon wafer was separated

from the other silicon wafer, cleaned and carried to the

20 dicing stage of a dicing machine. The wafer could be carried
without being broken or deformed like Example 44.

Example 46
A 6-inch silicon wafer and a 6-inch glass wafer were
25 assembled together in the same manner as in Example 45 except
that 0.547 g of a dodecanoic diacid pellet was used in place
of docosanoic acid, the heating temperature for assembling
wafers was changed to 140°C and a
poly{7,9-(4-methyl-4-methoxycarbonyl[4.3.0.1%%]tricyclod
30 ecane)-co-ethylene} polymer £ilm (thickness of 25 pm; Arton
of JSR Corporation) was used as the organic polymer £ilm.
After the silicon wafer was polished to a depth of 120 um,
the Arton film (norbornene-based resin film of JSR
Corporation) was affixed to the polished surface. When the .
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same manner as in Example 45, i1t could be carried without

being broken or deformed.

Example 47
Two 6-inch silicon wafers were assembled together in
the same manner as in Example 45 except that 0.547 g of a
palmitic acid (melting point = 60 to 63°C) pellet was used
10 in place of docosanoic acid, the heating temperature for
assembling wafers was changed to 75°C, and the Arton film
of JSR Corporation was used as the organic polymer f£ilm.
After one ofAthe silicon wafers was polished to a depth of
175 ym, the Arton film was affixed to the polished surface.
15 When the silicon wafer was separated from the other silicon
wafer, cleaned and carried to the dicing stage of a dicing
machine in the same manner as in Example 45, it could be

carried without being broken or deformed.
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1. A method of temporarily fixing two solids, comprising

temporarily fixing the two solids to each other with a liquid

5 crystal compound or a composition comprising the liquid

crystal compound.

2. A temporary fixing composition comprising a liquid
crystal compound as a temporary fixing agent for temporarily
10 fixing two solids to each other.

3. The temporary fixing composition according to claim
2, wherein the liquid crystal compound has a melting point
of 35°C or higher.

15
4, The temporary fixing composition according to claim
2 or 3 which further comprises an organic polymer as a
temporary fixing agent for temporarily fixing two solids to

each other.

20
5. The temporary fixing composition according to claim
4, wherein the organic polymer has a melting point of 35°C
or higher. '

25 6. The temporary fixing composition according to any one

of claims 2 to 5 which is in the form of a pellet or a £film.

7. The temporary fixing composition according to any one
of claims 2 to 5 which further comprises a solvent and is

30 1in the form of a solution.

8. A method of temporarily fixing two solids, comprising
temporarily fixing the two solids to each other with a liquid

crystal compound or a composition comprising the liquid
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or the composition between the two solids.

9. The method of temporarily fixing two solids according
5 to claim 8, wherein the liquid crystal compound or the
composition comprising the liquid crystal compound is heated
at a temperature equal to or higher than the melting point
of the liquid crystal compound and then cooled to a
temperature lower than the melting point to achieve close

10 contact between the two solids.

10. The method of temporarily fixing two solids according
to claim 8, wherein the composition comprising the liquid
crystal compound is a solution of the liquid crystal compound
15 dissolved in a solvent, and the solvent is removed from the‘
solution between the two solids to achieve close contact

between the two solids.

11. The method of temporarily fixing two solids according
20 to claim 8, wherein the two solids are each independently
made from a material selected from the group consisting of
metal, silicon, glass, ceramic, magnetic material, plastic,

rubber, wood, paper and cloth.

25 12. A method of separating two solids from each other,
comprising separating the two solids which are temporarily
fixed to each other by the fixing method of claim 8 by melting

the liquid crystal compound therebetween from each other.

30 13. A method of temporarily fixing a pad for chemical
mechanical polishing, comprising:
(1) positioning a liquid crystal compound or a composition
comprising the liquid crystal compound between the surface

of the pad for the chemical mechanical polishing of a wafer
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melting point of the liquid crystal compound and then cooling
5 until the liquid crystal compound is solidified to fix the
pad for chemical mechanical polishing on the surface of the

base plate.

14. The method according to claim 13, wherein the step (1)
10 1s carried out by spraying the liquid crystal compound or
the composition comprising the liquid crystal compound as
a solld powder on the surface of at least one of the pad for
the chemical mechanical polishing of a wafer for a
semiconductor device and the base plate for fixing the pad,
15 by placing it as a pellet on the surface, or by applying it
as a solution containing a solvent to the surface and then

removing the solvent.

15. The method according to claim 13, wherein the step (1)
20 1iscarried out by placing a £ilm of the composition comprising
the liquid crystal compound on the surface of at least one
of the pad for the chemical mechanical polishing of a wafer
for a semiconductor deviée and the base plate for fixing the
pad.
25
l6. A method of separating a pad for chemical mechanical
polishing, comprising separating the pad for chemical
mechanical polishing which is temporarily fixed to the
surface of a base plate by the method of any one of claims
30 13 to 15 from the base plate by melting a liquid crystal

compound between the pad and the base plate.

17. A method of processing a wafer for a semiconductor

device, comprising the steps (1) and (2) of claim 13 and the
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temperature lower than the melt:l.ng point of the liquid

crystal compound.

18. A method of processing a wafer for a semiconductor

device, comprising:

(1) positioning a liquild crystal compound or a composition

comprising the liquid crystal compound between the surface
10 of the wafer for a semiconductor device and the surface of

a substrate for fixing the wafer;

(2) fixing the wafer for a semiconductor device on the surface

of the substrate by heating at a temperature equal to or higher

than the melting point of the liquid crystal compound and
15 cooling until the liquid crystal compound i1s solidified:

(3) processing the exposed surface of the fixed wafer for

a semiconductor device;

(4) separating the wafer for a semiconductor device from the

substrate by heating at a temperature equal to or higher than
20 the melting point of the liquid crystal compound; and

(5) cleaning the separated wafer for a semiconductor device

with a solvent which dissolves the liquid crystal compound

or the composition comprising the liquild crystal compound.

25 19. The method according to claim 18, wherein the step (1)
is carried out by spraying the liquid crystal compound or
the composition comprising the liquid crystal compound as
a solid powder on the surface of at least one of the wafer
for a semiconductor device and the substrate fdr fixing the

30 wafer, byplacing it as apellet on the surface, or by applying
it as a solution containing a solvent to the surface and then

removing the solvent.

20. The method according to claim 18, wherein the step (1)
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(3) is the rear surface having no semiconductor elements,

and the processing is the polishing of the rear surface.
10

22, The method according to claim 18, wherein the step (3')

of affixing a dicing tape to the polished rear surface of

the wafer for a semiconductor device 1s carried out between

the step (3) in claim 21 and the step (4), and the wafer for
15 a semiconductor device is separated from the substrate

together with the dicing tape in the step (4).

23. The method according to claim 18, wherein the step (4)
1s carried out in accordance with claim 22, the wafer for
20 a semiconductor device is cleaned together with the dicing
tape in the step (5), and the step (6) of dicing the wafer
for a semiconductor device to which the dicing tape is affixed
is further carried out After the step (5). ' '

25 24, The method according to claim 18, wherein the step (3'"')
of temporarily fixing an organic polymer £ilm to the polished
rear surface of the wafer for a semiconductor device with
the liquid crystal compound or the composition comprising
the liquid crystal compound is carried out between the step

30 (3) in claim 21 and the step (4), and then the wafer for a
semiconductor device is separated from the substrate

together with the organic polymer film in the step (4).

25, The method according to claim 18, wherein the step (4)



75

is carried out in accordance with claim 24, the wafer for.
a semiconductor device is cleaned while the organic polymer
film is fixed thereto in the step (5), and the step (6') of
dicing the wafer for a semiconductor deVice to which the

organic polymer f£film is fixed is carried out after the step
(5).

26. Use of a liquid crystal compound as a temporary fixing
agent for temporarily fixing two solids to each other.



