; pgr st ue3eLzZn6JTI 9 COMPCSI TI ON AND METHOD FOR TEMPORARI LY FI XI NG SCLI DS 5
Field of the Invention The present invention relates to a nethod of
fenporarily fixing two solids to each other and to a conposition used in
the nethod. More specifically, it relates to a nmethod of tenﬁorarilﬁ fixing

two solids to each 10 other, which nakeslit possible, -~ fmlw mlmlm lullo fix
a solid such as a sem conductor deyi | bstrate in ess
it and to easily renmove the solid %F%%}#%«ﬁ?@gstrate after presassing, and
to a conposition used in the nmethod. 15 Prior Art It is often seen as one
of the current _economc activities that after one solid is firmy fixed to
anot her sol i d GPNPOFHEEN AND (METHQR EQR | TRMRORARELY SEFAENG c30kFR®h 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 order to prevent the

| eakage & Fiedd rofi Mhectloyeintdaman i njection part or a part therearound, a
tenporary stopping,seal is affixed. t.o the.crack or crevice, the resinis

i njected, 25 the % CoPFEFS siiﬁvleélté‘ﬁf’e(f,elﬁ(?st +& sae&eqhé)%r é’rlfhoved. If a

convent i onaldempgorarl 130 Fasing itivdlsRilidd e ovaddcHe ey daimarsl avhen t he

seal is renmoved. In this case, a fixing nmethod which can provi de adhesive
strengt h ag&Rosifdamjuaad dp fhes matdhad. aMezgasPesdfleaildy30i&nd enabl es

the resin t eg WRAH f | {< i | - A
2002- 249761%&1%1{ e %Se?m "JF‘i&?%ag%u@%’ggﬁg%i%’érreﬁ%;&gné?%‘ﬁ‘gﬁiﬂr?ﬁ Seq™
publ i shdd Jathesse whdchnmakespl it aiasaible | foxr exempient téofiprosodidg a
fine surface, vari_ouys 2 terials.and the te rary fixing of .a wooden
frame for tﬁse& c%’r o%ucat ilét?ﬁli&onéﬂf%g‘r% gelvél'cﬁaﬁ&’l & zﬂ'ﬁ%%?ﬁgée ingo ntQeen a
case where FPrcdesmetsandtd sabilyl YerowetHe sanadherom dlidl sabd tpateessed,
It nmust be separated fromthe above solid. 5 A solid fixing agent which has
fixing st rer?gﬁotr?%ﬁmm'oﬁnga*é@, aacm%ﬁt%?nfq%‘ﬁd-natg’(ﬁ mgthed-a

separation method used

15 Prior Art
It 1s often seen as one of the current economic
activities that after one solid is firmly fixed to another
solld and processed, the two sollids must be separated from
each other.

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

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

In thils 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 1is
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 various
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In the above case are yet to be proposed. Further, in the case of a

sem conduct or device, a circuit such as an ICor LSI is forned in a |large
number of 10 areas arranged on the surface of a substantially disk-1ike
sem conductor wafer in a lattice form ﬁ?d the areas having the circuit
formed therein are diced along predeternfned cutting lines to produce

sem duct I ' | ) devi ce.
Toi mprove. TetErAEIY AnbleAdt ey SIxBRATEES RboloR FARETIE Shel®V! O
enabl e t he gowdsictiion @f anmartistdephaadisrafth ahexrepdst alftent ekephone,

the thickness of the sem conductor elenent is desirably nade as thin as
possi bl e. T& PAPS “BTﬂfe Bgﬁ:GFeo?ﬁ@%rﬁ i]:Sr#j’(E‘EJOY f\kéﬁ&'tgér’(ﬂt\ﬂﬁﬁﬁ-ﬁtio .
sem conduct @ng Sed 2Q t RRistede Suphiatedl rilom 8 apBduckeniwafer is
ground to a predeterm ned thickness. Al though the sem conductor el enents

must be 5 r @ §otidddxing agephisghighmhasfixing shgength ak sgpanatagnst ep,
H b ; . ast
they must besagpabdidthdd QP L2140 481184 06LA0LRE1 LM G nE]

sem conduct or wdf er an conductor € are rormed thin
are fragil e isiechieo abeoiter athsH iddenget dod beapdopdyedken in the separation
step. In this cas rmfixing is required in. the %rindi%%step and

e
separation ease i ?uFé redaftier CA5E QFi AdSRPLEOBFuckor; PR3 et Rod and a

separati on rEfed tMiueh EBCAntTE AP 3 £6OMLACIRN A Hfe desiveedoEsee
JP- A 2002-66911). That is, the front surface and/or rear surface of a

sem condifct Greps arrangesr on theiserfacetoh@ wabstantdaldydisbudie
processed a | l=Cal |} . e i u

P ocossi g Fatiudiadt AP Uprel 18k BRI cooh, CHRTRIS sl hofifia,,
with a surfahe prdowesist ripximesch titgare iU @ren sl idesin alain grededts teadmip@d shi ng

(CwP), the reference face to be processed of a workpi ece nust be set and a
mat eri al to%%ﬂﬂ?cgsié’e?f s PHRAYES, S FH- PGt S 4 e tine of

processi ng. pHtRIddtaltn PHdcies Yf £ HenflWdritdr AN, | FoChinpebyeadher ed
to a hard plate and/or an elastic carrier (backing) as the reference face

to hol d ¥he ther &reatrmadiationveie eaqls selqandnaiay elanendt ank &9 e of
irfoce of (RS, ER8 MR ARY UGS dolit o ekt otk 18

surface of wafer to a el astic carri i ng),
or gl ass or tedrephanesubidie dthd chnss oflhter atemifarnduatafiere lemertie s ke to

hol d t he wafgr_.as wor kpi ece,. there is. . for e , a h cal | ed "wax
nount i ng rretcf?c?&‘ra.b mﬁﬁgt?\?s %aﬁnﬂ‘ﬁ??%ﬁfﬁet E@odnghﬁﬁee?ggﬁbegf?ﬂ’?eaeg‘eof a
waf er and a senitqi@ictdrvwalgral digghidediitosemidatfudicy e2emente, 2

ceramc 2’[)I ate having a high-precision plane) are cl osegﬁadher ed to each .
ot her ( 4%he theareas: paxfase Phethareemicordneter "wafer ot ground, tespng wax

as an adhesipi@aelidihidid tHidi@fbss. Although the semiconductor

elements must be firmly fixed to the base plate of a grinder
in the grinding step, they must be separated from the grinder
after grinding. However, the semiconductor wafer and the
25 semiconductor elements which are formed thin are fragile due
to reduced stiffness and may be broken in the separation step.
In this case, firm fixing is required in the grinding
step and separation ease is required after the grinding step.
A fixing method and a separation method which meet the above

30 requirements are desired (see JP-A 2002-66911).
That 1s, 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, in surface processing for making the front surface



20 the processing of the front surface of the wafer is carried out as

foll owed the nodel of the rear surface of the wafer by controlling the
flattening accuracy of the surface of the hard plate and the thickness of
the wax. Since the surface of the wafer to be processed nust be basically
flat' in this 25 nethod, this nmethod is Said to be unsuitable for the
processi ng ofndy dRfEdat Nsd O ' eV ' 1 dely used
for the surfa%dg/ proceassi ng%é%)ggle sﬁﬁﬂ#m&bkverégg usée%j\'glséjan

adhesi ve fortediinsigue fsagkh msochewinglhmechanboaimpoht slwingr(@MPEn kheause it
is difficult_t | ean 30 it, after processjng. and tal inmpurities cqgntained
in the wax r%‘?é?"ﬁerb%et Ce T Re pdfoqqgés%fo% aaf“fogﬂﬁt@e&fn%ta#?& ﬁleg"r ate to
the waf er orarmtedimetedeD tohbe Pridoresed muhe V@ keptsee A ésreatn hieg@n waf er
is to be processed, the surface not to be processed of the 4 wafer as a
wor kpi ece® mist the kbpe ofprocpseinge Thaufrentssyrtace ornreape suxfacs COWP.
To this end, f/ar'&baggm' ' i re
general ly ca? I e(}J "adhesi ve'yﬁl%%gggaﬁs?%ﬁ&e)ﬁ%gg %%ﬁ@em glc:s ab
wor kpi ece | scampent(dhdking X las thesrefierenteefapeotesdsold), threcsmalfleirng i n

t he broken fer. Furthe t he renoval d/.or cleani of adhesi ve | ayer
f ormed on t\rAT@’L} A& W%’F LG ecﬁ#?‘%gstﬁ%Y IF%f‘ﬁl?‘?n ?ntaj{]’?% %%nt ani nat ed
waf er. Partiptdcddsinden the rear surface of a wafer having 10

sem conductor elenents on the front surface is to be processed, after the
substrat¥0 and t he #% BREDSPF Llossln pdhagies the SrARBRESace T FEAT t he
ear Surf Attt OGRS walfQeUeh nAE plLRIPIhE, 62 Uil le 18s 1. Ul ARLO!

hol es) on the front surtace nay amaged by pressure e time of 15
processi ng, Gadkiikeh ar tdlass mr dersapar aubmtritte rand/oce ssibsgrate

Particul arl y. when t waf er .af ter | i shi ,s as thin as 10 to .,200 ~. un,
it may be brted a“f#%rr cf%gt}bef e]%é?é)gtc}é&?l% tﬁ}%m#eft &hé o pd.'ece,
separation. ¥diwugh) fou ekatiples s medhod €4FL6€ "WRiShbuNELRG iRthed" .have
been devel oped for 20 temporary fixing for the sane purpose, none of them

can hol d3 vt Epiecwaxreynting methqdye the peatsurfrce ofna ik ante
wor kpi ece easi lE r -?Pélé ?ﬂ‘ f Ii\we | ayer
adhered to f?3’?1eﬂav\{i\:’/odr %?gzge?aggggi gnifﬁr{%% rom:i?%:f"'lg}1 estfr]%%‘?i(of?}a%gaﬁ@l\é'

cont am nat i oh agframdd Edadec hevisgeaehigh2brenishenfpbane s afeacd oselyr t her,

even when t | fe n mpved, it b oken. or, defqr. in
the transpo p'f%{{élyf)&nd ??e%é%rr?] %/tg ?%t {éh% F%g i %Lbrgé?) °§f F%? wrare%ﬁﬁvja? c a@&% nmar y
of the | nventreferddndes” pyolseny wix bbeap @by ivd v eRtlithntils me@hiods a
terrpora;ﬁy’]%lfixi ng)&_'agent w th which_ one solid can be fixed to another solid

firmy e HAGRSsLng o€ thpFuent surFaceof ShecVatesits caxedesd t er,

and a solid d@Ry FHollldwdd'&he modRLNEE BRE PedfPRiREACH JEIIRA WERIENY Use
of the tenporary fixing agent.
by controlling the flattening accuracy of the surface of the

hard plate and the thickness of the wax. Since the surface
of the wafer to be processed must be basically flat in this
25 method, this method is saild to be unsuitable for the
processing of a wafer in the step of mounting a device and
1s 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 1t after processing and metal impurities contained in the
wax remain 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

1s to be processed, the surface not to be processed of the



It is another object of the present invention to provide a tenporary fixing
agent suitably used for the processing 5 of a sem conductor wafer, wth

whi ch a seni conductor wafer can be held in such a manner that it is closely
adhered and fixed to a hard plate, elastjc carrier (backing) or substrate
for a wafer or the like when it is to be®processed, the wafer as a

wor kpi ece ¢ | | %] agen 0, ed to the
waf er can bg’%rfle%%)ég? éﬁg]fg'?é%%égﬁgbggsﬁquﬂgﬁdg%%%hgé?ees&niofecgggfiggea

cont am nat i @s pnobhencase tdf OMPf.er Tostibe omd Kpisatidusnadhesie@gonaryg fi xi ng
met hod and Y separation net hod nmaki ng use of the tenporary fixing agent
s

d
It is still P29 fevedoped- oMatariatasuhicharrt PEREFSLLY FRoYPEe a

temporary fimdghe AR cHinobbe 6339 150 regidRU@Hoh ftine ¥aE¥2 Rada Wi th
whi ch the CWP pad can be easily fixed on a base plate precisely and surely

and can e Workpdecends|septrated firom thecsuxstioate df teriprogessdugof

tenporarily fixi ﬂﬁﬂ a rat] ho i se_qf, the 20

t enporary fil%s)#gﬁgé%nﬂpﬂggi%s a uV?%gg'ob#'ggFﬂg#'tﬂ"eé%lré&%g’ Fﬂ@éﬂfi on to
provi de a netlleahing @Fo@ns @idhesd vee Magend formedvehethby réinvived whEer

sem conduct or fer to a CVMP pad fixed on a base plate by the above method.

25 1t is a S8/ HbFdcwd edesstting Jredda qontaninated wafsFi-de a

met hod of PIRRGIIUNIGAINS wiRA! thY et YurFRUNLO YL WakAng1avi ng
sem conductor elenments ™ (a fine pattern or holes) on the front sSurface,

whi ch ndifes semigongdusiton ¢lemendisy ondidvee fnanthalurfidee vaf do the a substrate
o0 shen L he S 580k UiE ASHGANUISHE b Phol? PR RRSCC

prevents t hEBTER age erenen ur face rear

surface i s mafeasaed  asyenias] thgethbe!, tite a8 KOrfacetis peotespEdad easily
and a fixing agent | ayer adhered to the wafer to be renpved and/ or:. cl eaned

easily, 6 Vi&F £ r ents, (SN 36 6n PALESrONOrn hPES\aPBr thE t he

wor kpi ece. Iftrdnt &uiifdde iy MY dRiaREd Yy PRyt itheeRiind) Jgo provi de
a nethod of carrying a wafer without the breakage 5 of elenents on the
front s adrogesstiag. mr drakesa@thdhendime mfusanarafdonk afteand/ or

oo Fec I R bt SLATEL ey 6 fadobolsLas ddis el b
the surfaceasf thite asfldr tos26gmectleédnay bher brekenngnd/ch tare élemehtshi ng.
Giher obj eots, Apd SOvaNt agep, of: L 0" S5SILA LINS™ Ll dn REGRTTAFEPEr ont
called "pressure sensitive adhesive” have been developed for
20 temporary fixing for the same purpose, none of them can hold
a workplece firmly at the time of processing, can remove the
workpliece easily, enables the removal and/or cleaning of an
adhesive layer adhered to the workpiece, and is free from
the destruction and contamination of semiconductor elements
25 on the front surface.
Further, even when the thin wafer can be removed, it
may be broken or deformed in the transportation step and/or

the cleaning step after removal.

:_30 Summary of the Invention

It 1s 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 easily thereafter, and a solid temporary fixing



According to the present invention, firstly, the above objects and

advant ages of the present invention are attained 15 by a nethod of
fenporarily fixing two solids to each other with a liquid crystal conpound
or a conposition conprising the liquid crystal conpound. According to the
present invention, secondly, the above ijects-and advant ages of the

Compr  ses. a4ttty %P, & aBbehbatnataEnb e RRk DR e d i i B aRporary

tenporari |y fiixdinmyp dgentsol i ds to each other. According to the present

i nvention, thirdly, the above Otp%ge(:ts and advant ages of the present

i nvention are att &t 2p9therL39¢HaL Jthe RRpSLRE iInyentiongte pyoydideds t o
each other W tdppdhdda¥ FiGhS Agerd MR ARRY ke l5leS t he
liquid crystal é@npf&lr?d by W B ng t:ygéf?%ryy%ts%e Iici]Jui E*QCP%”??%FS?E‘ ound
or the cdnped @ semicondertorewafiersovitl whilsh & dieng. ciomdutt opr smer

I nvention, in the foyrth place, 30 the oye,objects and adyant ages of the
present i nvertt g’ﬁ _&Pgda_??a?rh PR aRk %g‘&\EoF‘gs 5a‘f§?ﬁ%gy [a&%estiﬂaqg@‘é’dvml ch
have been t efmedd@ebla/hbiragsld1e cathselbatabyid ¢ bakryaglesPeudstrbive Ng -
met hod of the present invention by neltlng a liquid crystal conpound

$

bet ween t hefioT a ¥RERF AThEheolike wheaisditt 15 fxPe Brocefsede the wefgrace,

t he above ohjegt a NL 1 b 1V ' ttained by a
rothod of t e o fel BAEE T dtloudlf sRsIIT hnd WERKAY Ane Ladeded bY
conpri silfy: «herled tmodilte omifieg aan dw demopsidalandyiopo vl ameda easiysi ti on
conprising the, liquid.crystal conpound to space between,the surface of
Che pad for THevEAEh A58Y el cRtta e fontantASEErn Praiam B, the Warls

senm conduct ais dshe GRorksidde, sfld af eceliiparddas ef tAie erhdd Xdnw 4 he pad;

and 10 (2) heati ng@at a tenperature equal_to or higher than the nelting
poi nt of t hSeRIAA LN Pethod-Bakdngem ®S fbe EeMPORATY fi¥indagendui d

crystal conpound igs Qi igdiifii1erld e HIRARGE Phet Peistle TRGRATICH

polishing on the surface of the base plate. 15 Further, according to the
present Iihvem iprgvide tehetefipatany fixindagdry swbjarty wswtl attvant ages of

the present JInERtLON PEEAL LGt by en TR0 RL REPEA Yol RIGY TOr @
fixed on a base plate precisely and surely and can be removed
easlly when it is to be exchanged, and a method of temporarily
fixing a CMP pad and a separation method making use of the

20 temporary fixing agent.

| It 1s a further object of the present invention to
provide a method of processing a semiconductor wafer by
fixing the semiconductor wafer to a CMP pad fixed on a base
plate by the above method.

25 It is a still further object of the present invention
to provide a method of processing the rear surface of a
semiconductor wafer having semiconductor elements (a fine
pattern or holes) on the front surface, which makes it
possible to closely adhere and hold the wafer to a substrate

30 when the rear surface of the semiconductor wafer is to be
processed, prevents the breakage of the elements on the £ront
surface when the rear surface is processed, enables the wafer
as a Workpiece to be removed easily and a fixing agent layer

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



( 1) positioning a liquid crystal compound or a conposition 20 conpri sing
the liquid crystal conmpound to a space between the surface of the wafer for
a sem conductor device and the surface of a substrate for fixing the wafer;
(2) heating at a tenperature equal to or_higher than the nmelting point of
the liquid crystal conpound and then coo?ing 25 until the liquid crystal

d f d h
surface of GHd et tatn 3 ohrBalTaghict AR A EHR 2ttt A< Fodl ) e
waf er for awoaepd@eodictor device; 30 (4) heating the wafer for a

sem conduct or device at a te erature equal to_or gher than the nelting
poi nt of the I|iquitd EFyRisilhRydiben 8 5855r‘&feﬂmé’r\ﬂﬁe@rt fpyepthen

bst t
substra e8 & tﬁ(:oéihecA%”ﬁm blrecSEPRL AG e wiebe wi Cry:@{aq peaakaLar

devi ce a solvent which dissolves the |1 qui conpodnd or
t he conpdsi tqfonlemnpﬂ:s:song:hménqntxusurtagst@ﬂt t¢mp¢madof Retedin iy and

Descri ption t he Preferred Enbodipents The ese ,hvention will be
descri bed i r‘{vq'noroélecde hael fo q]eoea[xb#or”gee%o qﬁ[ "fﬁft%o&yof t he
present i nven.tdmwaanemhgqami Ho1EIny tnerwwmud t@raﬁ &ﬁgamsd po2fmer
conpri-si ng the liquid crystal conpound as tenmporary fixi ngtiagent for 10

t enpor ari | y BasGirkdtd % dihers the é’z?(ﬂ?roﬂféﬁer ‘Pl?é-ji Shddiad 16 FoLA a@(’*}ﬁﬁound
may be e'thq{heV\’Q%E:f'a aftffi\é'%&éfé?é‘ i%OFHBjEE‘E 6&Pé§i 50

i sotropic crystal an t1ng poilnt sh| |ng romlso OpIC crystal
to isotrldpi @dlighihgr what has a nelting point for 15 shifting from

ani sotropic cryst 2pL8QLLo |d and r anspare 0|n far
shifting to ani so?’lﬁ:(r)lﬁrc EpaﬁEﬁ %’h‘% quv &%ec? P?q{:ﬁ) "Pﬁ?eeéhﬂ'ﬁggg i
"tenporary fWiXin®ekons abpardrte MFcE ate iFVIAGWIATY rwwrjtﬁlﬁﬁo:o.ne solid is
firmy fixed to anot her, solid, processed and then separated fromthe other
20 solid. It is pP&COR ngBrﬁl{) presgntdnveptien,; ddrgtivysthe ab8¥Sound

which is cryHfldidanaradPanthdds ro‘ifoﬂhé%ﬂ&réﬁﬁlEi.ﬁveﬁlﬁ%hféfé‘laltléainbkiqu' d
crystal conpound having a nelting point 'of 35C or higher be used in the
pr esent Imvdnt imomethod of temporarily fixing two solids to each other
with a liquid crystal compound or a composition comprising
the liquid crystal compound.
According to the present lnvention, secondly, the
above objects and advantages of the present invention are
20 attained by a temporary fixing composition which comprises
a ligquid crystal compound as a temporary fixing agent for
temporarily fixing two solids to each other.
According to the present invention, thirdly, the above
objects and advantages of the present invention are attained
25 by a method of temporarily fixing two solids to each other
with a liquid crystal compound or a composition comprising
the liquid crystal compound by contacting tightly the liquid
crystal compound or the composition between the two solids.
According to the present invention, in the fourth place,
30 the above objects and advantages of the present invention
are attained by a method of separating two solids which have
been temporarily fixed to each other by the above temporary
fixing method of the present invention by melting a liquid

qrystal compound between them.



Exanpl es of the liquid crystal conpound which can be 25 used in the present
I nvention include sodiumiso-butyrate, sodium ol eate, potassium

hexahydr obenzoat e, sodium stearate, sodium nyristate, sodiumpalnitate,
sodi um benzoate, ethyl-p-azoxybenzoate, J1-n-dodecyl pyridinium chloride,

1- n- dodecyl pyri di ni um brom de, 1-n- doded@lpyridiniun130 I odi de,

cul fonate. "3 h doRBE PR AR hy R A RELRGr i PP S RAFES

4- cyano- 4' - atey laboye pbdeyits 4ndyadvadtadedecoy @h;bpphseut invéntion
4- cyano-4' - oct anq onyb| phenyl@eé:%& ctyl oxybenzoi ¢ acj d-4-cyanophenyl ester,

hept a- 2, 4- di%&Foidt tadngd st & b EegwoFaridva fixing enped £OTq,

deca- 2, 4- di il Al the dHRFACR12 pb1disPAL %%&r%ri%i@@/a 2-en-4-oic acid,
docosan0|c aci d (behenic acid), 1,12-dodecanedi carboxylic acid,

p- n- but ylSerdZdi c p@cﬂictiqmimgaaylmrt@nrmad cpmpouadycbn)aybemposttaond

p- n-octyl oxy: rob 0, G 3 |d W- - | sorbi.c.a

p'-nethoxy-%{ gﬁ?ﬁcgﬁfb%y C ag;gsts a é??&HPgoFS a 6chng§§Bﬁ8ﬂetole
ani syl i denemeaguﬂeaberpf thechad o thet dﬂl@érﬁ:b@élzydddiﬁiﬂ'dérlbpbllﬁﬁihgne

p- et hoxybenzyl i dene- E but yl ani | i ne, _5-chl or o- 6- n- prop3§1 oxy- 2- napht hoi c
acid, 1-benfn@a¥aferi £ar-a- $Emﬁﬁ?®¢%ﬁﬁ9ﬁqu!?°e and the surface of a

P- Met hoxy - 'y W13ARX HIENZ9R8 n o it Waksy agbenzene,
p- hexyl car bonat e-p' - hept yl oxyphenyl benzoi c acid, p-acetoxyci nnam c aci d,

p- met hoXdyd a-(@Inndeiatiad @t phetnytppmtt@meemlamod or higher than the
D ey B BE BOE £nBc sl BELORRY ol ST kh W thbiafg' ¢ 20

p but yl oxy-untilr aive- mihumheeyygaamowﬂnp@uﬁmﬁ solidified to fix the

' - n-propyl ox -n1 V|tro Icarboxyllc acid, 7-nethoxy-2-f]luorenic
aC| d, 6- metrﬂgéy analpﬁ% 'E&‘?’@/ S@jﬁ‘gpﬁphg‘-% sprffice9f the

6- n- propyloghggtaﬂdyglz -naphth0|c aC|d
6- n- pr opyl oxy-5- brono- 2' - napht hoi ¢ aci d, 6-n-butyl oxy-5-chl oro-2-napht hoi c
acid, 6-F butyl oxFusthegnoazcozgingoite é:b'ﬁdpresent invention, in the

6 -buty! 0 S 0R9aZNBI Ml cAGh GocPD diha BARINEGRY Be NBRKLERE DO | ©

acid met hyl exyl oxy- p- car OXY
p' - n- hexyl oﬂyrwerihiphea;rbcattmﬂyéd byaai mletin@@}df ptbeessing a wafer for

p - n- dodecyl ox or.obi p yl car boxyl. c aC| d propyl ester,
-n- dodecylao%"mc%ra tﬁ?ﬂﬁ/
(1) positioning a liquid crystal compound or a composition

20 comprising the liquid crystal compound to a space between
the surface 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 liquid crystal compound and then cooling

25 until the liquid crystal compound i1s solidified to fix the
wafer for a semiconductor device on the surface of the
substrate;

(3) processing the exposed surface of the fixed wafer for
a semiconductor device;

:_30 (4) heating the wafer for a semiconductor device at a
temperature equal to or higher than the melting point of the
liquid crystal compound to separate the wafer from the
substrate; and

(5) cleaning the separated wafer for a semiconductor device



10 propyl ester, p,p'-biphenyldicarboxylic acid biphenyl ester,

p, p' -terephenyl di carboxylic acid dinmethyl ester, ethylene glycol

bi s( o- car boet hoxy- p- oxyphenyl ester), bis(p-nethoxycinnanyl)acetone 5
di al I yli denecycl opent anone- bi s( p- met hoxybenzal ) cycl opent anone,
dialIyIidenecyclohexanone-bis(p-nethoxyb%nzal) cycl ohexanone,

BI FS)[ P E)|( g?glz%&%%ﬁgggﬁ%ﬁﬁ@gﬁiﬂ%@ﬁ@& )s:qlneor].%.’qu]i% crystal compound

1-chl oro- 1, 2rbithepcompdboxy poanydnetIyiwdiethe 1iquid crystal compound.
p- acet oxybenzal - p' - met hoxyani | i ne, p-met hoxybenzal -p' -cyanoani|i ne,

p- met hoxybenzal - p' - net hoxyani | i ne, 15 p-net hoxyci nnanyl -p' -net hyl ani | i ne,
p-ni troci NNa@tlail ed DedErdPitione o tiel MPeHieRd adddikialani | ine,
benzal-p-anTﬁUbEﬁZUTC‘HCTUgiDTCVHﬂUbEHZHFTUﬁmﬂ7RﬂRﬂERﬂTT?Kﬁﬁ,

benzal - pSani no( ( 3TiwetpResen b davien tidgindwi2d be described in more detail
p- met hoxybe -.p-an no- o- net hyl ci nnam ¢ aci d)

p- met hoxybe%z%%e-iﬁl-b§m°ﬁ'd- o- et hyl hydr oci nnam ¢ aci d,

p- et hoxybenzal - p- anenebRpseaeyaEiding étieSd &£ the present invention
p- et hoxybenzal - p- am noci_nnam ¢ acid butyl ester,

p- cyanobenz X588 anlhguiAngrystalicreponnd of & romposition comprising

p- met hyl benzgle @1&%506%% &ﬂ@&ﬁﬂs §S‘%§‘E‘ 31:a£gtfejfxing agent for

p- met hoxybenzal - p-"am no am c acl

p- met hoxXyberreaiporagidyt Hllxdingh dwicc sadiidispriwpgachs tadher.

p- et hoxybenzal - p- F 'en%ia- géhél Ci Qngm’ C_aci ddet h lb est " hat h

p- met hoxyci nnanyl -g‘-a Ho6EnTor 2 -8 iﬁ°'gl??.g}? % r,e(ﬁjl‘ er what has a
p- met hoxy be Rzangd-tadn @oipite Bdom il tHopls -y tIC iy | 1 qfisspilc

benzal - p- am no-p' - di net hyl am nobi phenaol ,
benzal - p- amq{.g_s%a_]f Yy G meddinshapint for shifting from isotropic

p- met hyl benzalygi-AMtB01 Bot G LY | AIEMOPI A GRM: hasld melting point for
p- met hyl benzal - p- am no- p' - benzoyl am nobi phenyl ,

ci nnany|1%- shilfeing fremyanl eergplic zryatetlhteyarhsatvophofliarishend
a transparent point for shifting to anisotropic liquid and

isotropic liquid. The expression "temporary fixing” as used
in the present invention means that one solid is firmly fixed
to another solid, processed and then separated from the other

20 solid. It is preferred from this sense that a liquid crystal
compound which is crystalline or solid at room temperature,
specifically a liquid crystal compound having a melting point
of 35°C or higher be used in the present invention.

Examples of the liquid crystal compound which can be

25 used in the present ihvention include sodium iso-butyrate,
sodium oleate, potassium hexahydrobenzoate, sodium stearate,
sodium myristate, sodium palmitate, sodium benzoate,
ethyl-p-~azoxybenzoate, l-n-dodecylpyridinium chloride,
l-n-dodecylpyridinium bromide, 1l-n- dddecylpyridinium

30 iodide, 2-n-tridecylpyridinium chloride,
3-n-dodecyloxymethylpyridinium methyl sulfonate,
3-n-dodecyloxymethylpyridinium-p-methylphenyl sulfonate,
4-cyano-4'-octyloxybiphenyl,
4-cyano-4'-dodecyloxybiphenyl,



2- p- net hoxybenzal am nophenant hrene, 5 2-p-net hoxybenzal am nof | uor ene,

2- p- n- but yl oxybenzal am nof | uorene, p-nonyl oxybenzal phenyl hydr azi ne,

bi s(p- met hoxybenzal ) - (di et hyl ) azi ne, bi s(p-phenyl benzal )azine, 10
p-nethoxyphenylpentadienalphenylhydrazing,

t erepht hal - bi s-(p-chl oroaniline), terephthal-bis(p-am nobenzoic acid ethyl

&Sts?[)) me'?lhfll(‘lg cﬁﬂﬁ p- {gﬁaé yqo}ngég%p%%q}fgmfbecntzyaJToxa[benzocham nobi phenyl ,

bi s(o- oxyberamjd)-qo-cyranabrfa*nwotaqﬁmyIheph&m,namﬂlermiq) adli@m nobi phenyl ,
bi s( p- et hox benzal (iz)tefp - di ami nodi net h Ib| heny|
bi s( p- net ho cl:i"r%rﬂ‘ﬁ‘tﬁ'l J e ienoic acid,

bi s( p- net howw ﬁ&:ﬂ@mmam&@wm dienoic acid,
bi s( p- met hoxy-m net hyl'benzal )-p, Pp'-di am noter phenyl, dicinnamyl-p.

p' -di ami rfot mwenﬁmacw @O@mqﬂaqmittbr(mﬂimﬂic acid),

p- met hoxy- p ohenze zo_be_ Z
p,p' -di-n- he>( o%oaéz)o néz%'nceaorbooxa}gjt en’z lg%%bbeWo?jtc aa(ﬁidi ‘et hyl

ester, benz@nWmm-&HO@;mMmmnmmlabml ester,
p, p' - azobenzmc aC|d nonoet f}l-l ester,

1- acet oxynaftirAGt¥ EnnEk e agil -béh'zla'rblptmmmiz@ne,

p- met hoxybe 'ajméhﬁﬂ To1gRd @azx"cgﬁfyﬂ@ acid, ~320 isole
p- met hoxybe%al p-am no p'-et hoxyazo enzene, Ci nnarry z |c§q’aar¥|1 nsooazobenzene

p- met hoxddberrdzoxyphienatpie han syl destrerp-aminophenyl acetate,

p- met hoxybenzal -.1- zobenzene), p- net hyl benzal - 1-

am nonapht hyﬂﬁ%%$&%%éo&e$é&3@yﬁ$ hyl benzal - 1- am nonapht hal i n-

4-(p' -et hox}ga-zsﬁlmﬁs&m')zﬂmdywmﬁz@kdnmmnapht hal i n-4- (p' - azobenzoic

aci det hyl est er CI nnanyl - 1- am nona ht hal i n- 4- éf -azobenzoic acid
%@9 d,

et hyl est er) > BIKF &< 2¢piaphthoic a
- p'-di am noa%%%ﬂmmm Pa%d p- met hoxybenzoyl ) - o- oxybenza

| - (p' -ethoxy)aniline, p.p' - - azobenzal™- bi sY aniline,c
benzal - &%mmmmm&m@@x@mm @Yﬂwmmgm) ,p' -dia

cet oxyazoxy la;_.p V4 e). p-net hoxybenz
ene- p- azoxy%‘eanzmsg acli dpq‘neﬁgﬁa 33}/ enzegr%épq%ig%xyben20| c acid
phenyl est efp-radbtammhﬁﬂm %@m,d ﬂm@&ﬁb’:ky-&s-tﬁnrihﬂc agerd/f hi obenzoi ¢
Zg; grdl et hy est 20%‘& azox &md?ﬁ%%%yg' herp ‘gromocinnamic acid,

ester, p p - 1 ﬁé}{]ﬂmwﬁmﬁ agdLa di et hyl

ester, f azoxy a- mst%ytlL cpl nnam ¢ aci d di et hyl

ester, di rﬁt*ﬁﬁmmw@imﬁm@iﬁmm%r%XﬂiﬁetmdmchoI esteryl

ester, carbgpi g, ﬂ’??}} i
aci d- D5' 6- cHol es ~-Bé{ ester -S%-%r%élh%%enzoé%g%:l d c(fw‘? esteryl ester,

p- am nobenz@ o-r&cpmbmrﬂcmqs-tma'r-mmce-rp uﬁ:phémnlqdmmm il p' -cyanophenyl
ester 4 cyanp sk RS Y U RIS QROLeaR RSS! 12t erls £8" 00! 1 ©

aci d- p- cyanop

‘ester, 1-(p- w-adumw;na?pﬁﬂ;mta@m,cl ohexyl ) et hane, p- cyano- (4- heptyl - 2, 6-
di oxacycl ohexyl ) benzene, p- cyano- ( entyl 2- pi;“ m d(;/l )benzene p- cyano-[4-(3

- pent eny43 cﬁ‘l%ﬁé‘?@ﬂﬁ%ﬁ’ﬁé‘eﬁ‘e"hloﬂ% - hept yl bi cycl ohexyl ,
6-n-propyloxy-5-bromo-2"' -naphthoic acid,

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

30 p’'-n-hexyloxy-p-biphenylcarboxylic acld 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



cyano- (4- pentyl cycl ohexyl ) benzene,
(p-cyanophenyl ) -2-(4' - propyl - 4-bi cycl ohexyl ) et hane,

(4- propyl cycl ohexyl ) benzoi ¢ aci d- 2- cyano- 4- pentyl phenyl 5 ester,

(4- propyl cycl ohexyl ) benzoi ¢ aci d- 2, 3-di cyano- 4- pent yl oxyphenyl ester,
(3-penty|-6-pyridazinyl)pentyloxybenzéﬂe,
(1-
3
(
4

cyano- 4-propyl cycl ohexyl ) -p'.-pentyl bi phenyl.,
“di fI uor S&Pﬁh%ig‘?ﬁ' -P('PY 5@&5%?‘9’@1%@%&"}’%&61%%%? biphenyl ester,
, 4- di | pQpophetvphetylddaybbkeialcoheidl dimethyl ester, ethylene
-(3,4-difluorophenyl)cycl ohexyl]-2-(4 pentyl cycl ohexyl) et hane,
difIuor6;Y°9@4gﬁéﬁpypéﬁﬂqﬁﬁéﬂyﬂrﬁrBﬁg Pyﬁh@ﬁé§Fénol pr opi onat e,
hol est er ol Y3@THAHEh XV 185 aRya) Aldlt¥neat €, 15 chol esterol chlori de,
chol esterol formats, chdlesterol "acetate, chol esterol pel argonate,
p- ami nociSnndtiad lydiidepiegsyediopept anone- bdsd phaetbioxyhendaly, 6;
7,8-cho|est%pi ne-33-0Ol-ester; liquid crystal conpounds show ng conposite
conversi on S °§§Fﬂ§ﬂ8§%foctyloxybenzoic aci d,
p- n- oct yl oxyi4@1aki1adeherieilohvahone-bidqdemethoxybentiad jaci d,

5-chl oro-6-n- heptyl oxy- 2-napht hoi ¢ aci d, p-n-nonyl oxybenzal -p'-tol uidi ne,

p
1
b
p
p
P
2
4- (3
1-[ 4
3 4-
C

choIesteroIQﬁﬁ¥ ON@hol est erol octanoate, p-n-nonyl oxy-mfl uorobenzoic
id, 25 5-i - 6-(h- - 2= [ ' - ' i.ld chol esterol,
o oyt 0RO s E f]HRABABBn] ohol estero

p- n- hex\llOox p- B’ chis ddipiveanyilcaabiifo 1) bdmpleswl-,.p- bi phenyl car boxyl i ¢ aci d,

p' - butyl oxy-m -~chl or - p- hi,phenyl car boxyl i ¢ .aci 30
p'-n-hexylo%iﬁ%igﬁQFrdgﬁg&sIﬂﬁ%ﬁ%%%ﬁ&géfpﬁgg§%%§?efﬁh-heptyloxy-2-f|uorenic
aci d, 6-n- ngrEcetoxybetdal2 plajpietthoxyandildne , '

6- n- nonyl oxy- 5-vi tro-2-napht hoi c acid, _7-n-heptyl oxy-2-fluorenic acid
propyl est eP-Mmethexybenzal-p7 -CYRBAMIIANE| uor ene,

di -p, p' - et Ny -md throdyeRnad 10y I -Hiedndakyadii R - P, P’ - di oxyterphenyl,
- p, p' -di am noquat er phenyl qui nquephenyl”, 5

p- n- nonyliSox yoavetdioxy ciamapiydmp ‘i-me thylandddypieoxybenzal - p' - propyl ani i ne,

e oS By o T
p-methoxyphenylpentadienalaniline, benzal-p-aminobenzoic
acid, p-cyanobenzal-p-aminobenzoic acid,
benzal-p-amino(f-methyl)cinnamic acid,

20 p-methoxybenzal-p-amino-o-methylcinnamic acid,
p-methoxybenzal-p-amino-o-methylhydrocinnamic acid,
p-ethoxybenzal-p-aminobenzoic acid ethyl ester,
p-ethoxybenzal-p-aminocinnamic acid butyl ester,
p-cyanobenzal-p-aminocinnamic acld ethyl ester,

25 p-methylbenzal-p-aminocinnamic acid amyl ester,
p—methoxybenzal-p-aﬁinomethylcinnamic aclid methyl eSter,
p-methoxybenzal-p-a-methylcinnamic acid propyl ester,
p-ethoxybenzal-p-amino-oa-ethylcinnamic acid ethyl ester,
p-methoxycinnamyl-p-aminobenzoic acid ethyl ester,

30 p-methoxybenzal—p-aminobiphenyl,
benzal-p-amino-p'-acetylbiphenyl,
benzal-p-amino-p’'-dimethylaminobiphenol,
benzal-p-amino-p'-formylaminobiphenyl,
p-methylbenzal-p-amino-p’'-acetylaminobiphenyl,



2- p- n- hexyl oxybenzal am nophenant hrene, 10 p- et hoxybenzal - p- am not er phenyl ,
bi s(p-am nooxybenzal ) - p' - phenyl enedi am ne, bi s(p-n-butyl oxybenzal) -p,

p' - di am nobi phenyl, bi s(p-propoxybenzal)-2, 7-di am nof | uor ene,

bi s(p- pentyl oxybenzal ) -2, 7- di am nof | uorene, 15 di benzal -p,

p' - di am not er phenyl p-nethoxybenzene-p;&zocinnanic acid ethyl ester,

p, p' -azoci nnpam ¢.acid _di et hyl .ester,,

(benzoyl)-pPGQV&HQﬁéFﬁ 'Qﬁ§@& 959-5@@9&P¥£ﬂ&5¥8§%§henyl'

(benzoyl ) - pcaratyIRiphexihonpenace tyd®dipteagahenzene, 20

(benzoyl) - p-oxy- o- et hoxybenzene- p' - acet yl azobenzene,

p, p' - di hexyRoRyRedhprybeatelaplaokdiapF@Rane- p- azoxyt hi obenzoi ¢ acid et hyl
ester, p-etBpyhehs - i | - et hyl ) phenyl ester,
bis(p-ethox?b nzene?%SE@ggégéﬁgggéﬁggfg§yﬁfﬁg3xybenzene 25 ester,

4- ( p- f | uér ohr@rwiethvxybenzpalamdpolfduerene ,1- ( 3, 4-di f| uor ophenyl )-2-[4-(4
pentyl bi cycl.ohe

xyl) ].et.hane,
e (ot {1 uBr e R IRa Fep =R LA R HOE B hexy !
4- (p- di f1 uopemRNRLeKYBRNFaLphenyahydRizaye ,ohexyl , 30
4-trifluoronet hoxy-4'-(4-pentyl cycl ohexyl)bi phenyl and
Fxcpsdeyyhenzalled 3n

p-trifluoro Y. eddimedydnadalnephenyacet yl ene; discotic
liquid crystal 5 | aving a steroid ester group at the 1-,
A T

3- and 5-positi enZene ri‘ng; and polynmer liquid crystal
conpound® hapw+medhoxiPhienglipendayidtealal lipheny 1dxycdrazsiner,omat i ¢ pol yesters,

pol yam des and l.yi m des. ,The | iquid.crystal conpounds may be used al one
or in conbi% iéﬁﬁgﬁgﬂ{giﬁﬂ(3ﬁ§§i°qé%PigﬁnFﬁese liquid crystal 5 conpounds,
l'iquid crystairephanainas 14 afidbobetzolfc @Ml dletiy1e ddt@dt)d crystal
conpounds having a nelting point of 35 to 200 C are preferred, and those

havi ng a nePdis{@shloraensal)sp-phenyleneddaminesf erred. Further, the
liquid Crys&ﬁkCBMH@¥ﬂy1HQﬂ%$¥%4ﬁﬂ¥§¥€?fﬁ 1443 containing a solvent. 10
irqul r

In the present invention, the ystal conpound may be mixed with an

or gani ¢ 5ol ytbenzaloe ,gs'edizminobdiphenitli,on in order to adjust its nelting

poi nt. bis(o-oxybenzal)-p,p’'-diaminobiphenyl,
dicinnamyl-p,p’~diaminobiphenyl,
bis(p-methoxybenzal)-p,p’'~diaminodimethylbiphenyl,
bis(p-methoxybenzal)-2,7-diaminofluorene,

20 bis(p-methoxybenzal)-1,4-diaminonaphthalene,
bis(p-methoxy-m-methylbenzal)-p,p’'-diaminoterphenyl,
dicinnamyl-p,p'—diaminoterphenyl,
dibenzal-p,p’'~diaminoquarterphenyl,
p-methoxy-p'-oxyazobenzene, p,p’'-dimethoxyazobenzene,

25 p,p'-di-n-hexyloxyazobenzene,
p-acetoxybenzene-p-azobenzoic acid ethyl ester,
benzoyl-p-oxybenzene-p-azo-c-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,



Exanpl es of the organic polyner include poly(azel aic anhydride), 15

pol y[ 2, 6- bi s(hydr oxynet hyl ) - 4- met hyl phenol - co- 4hydr oxybenzoi ¢ acid],

pol y(1, 4- but anedi ol ) bi s(4-am nobenzoate), poly(1l-butane), 1,6-diisocyanate
hexane reaction product of

pol y(1, 4- buteneadlpate co- 1, 4-but yl enesdéci nate), 20

pol y(1, 4- but adi pat e

pon(l,4-bu§§W@% ygﬁ?¥£%¥£¥iﬂﬂﬁﬁﬂﬂqﬂQ£H§%ﬁq'4Iféldiisocyanate hexane
reaction predéedylefzopengehed- butyl enesuccinate),

pol y[ butyl enet er epht hal at e- co- pol y(al kyl ene 25 gl ycol ) terephthal ate],

pol ycapr ol adr@iedthyilhenzsdi~lcaaananptaialdse 4 d ychi or opr ene,

pol y(chl or oty %ygggﬂ )CO- vi nyl i dene fl uoride),

pol y[ (o-cr es% 4 @ et{em% ‘co-f or mal dehyde],

pol y[ di m& hpmdﬂwﬂb&mﬂﬁi@#@wfﬂ;ﬂ@%dﬁl@ - sidyaeubeinzene) ,

pol yet hyl ene, ene- cryli Ci sodi,um or. Z|nc sal t, of

pol yet hyl end 6@%&%%% %Ir'(ﬂy pg}%‘azﬂi‘ & P cPEeReRr 3% B39 product
of pol yet hylda;rlgla@g&tzq) poI yet hyI ene azel ate), polyethyl ene-co-1-butane),
16 pol y(ethyl ene-co- 1- but ane- co- 1- hexane) polyethylene co- butyl

acryl at e- com%amydndmaae)now%m (@0 -tarohenzaig aald ethylei c
anhydri de), t hy] y 5
acrylate), S%yeei?hyl éne-co- e##t‘?ﬂ acri%/'fgaﬁ'e) ép Ie&ej'lr}jxérl 28%63{ e
Io_ol ﬁ_et hwwnd;m@tgi?mh@dzem)h@ﬁmm(t:&)ne?mmmma -gimd t)enza‘id-l um

ithiumor zinc t yet ene- t c an i de,
pol yet hyl ené( '%&’t Nﬂﬁé é:) a‘iﬁﬂ{%ﬁﬁ% r\:\t,lg"’fﬁa't hacrylic acid),
pol yet hyl enmalmﬂmﬁmiawm;ﬂi&)ylmmmeene co- net hyl
acryl ate-co- acryllc aci d), polyethylene nonoal cohol,

thalahds ( ARAQRN 780

pol yet hyl ené

polyethylen q§¥g?4 col ), polyethylene succi nate),

pol y(et hyl e co traQ"(a% oXyvin 5’ e]rfzane%/ pol yet hyl ene-co-vi nyl acetate),
pol y( hexXds | lmlp)pfdjmdmmaiafhm}z:brfé(wqxﬁmm L0Xi de) nonoal kyl am de,
pol y(1, 6- hexanet hyl ene adi pate) hexamet (ien carbonate)

pol y( 3- hydr ﬂﬁ]:?%l?ﬁg% '% ‘5’?’%‘%%} ap%% q;rm%' ryI ate,

pol yl auryl |;ﬁ-@d§1ﬁd§&fb§ﬁz]&id¢;ﬁdiﬁ%&{wﬂﬂ adid oy Etdyeane) acet at e,
pol ypropyl ene, poly(1l,3-propyl ene adi pate), polypropylene oxi de, 25

pol ypheny| e Ryx1aFOX¥RaNZRI6H AL Gimethy) aaher
pol ypr opyl eng; ﬂﬁ&%t‘iﬁ%erﬁﬂﬂﬁ ]aé[ci)rd?lfé‘ﬂ égﬂg rate),

pol y(1, 3- propyl ene succinate), poly(sebacic anhydrl d'e) pol ystyrene,
pol yvi nyZO almmammmm@ ,aqid ydhaptylerastent ori de, pol y(vinylidene 30

ol oL 9% £0 g AR S P LSS el i 1 o1 00,

f1uoride-cogh @'MAMWQMWB) ~ o6 it aft o ke @ile thiy D ABed) .

ol y(vi nyl tol uene- co- a- net hyl styrene ol y( bi sphenol
Pol ¥( Y p,p' -azoxy-fp- meggylggnnagiclécfg di&éthyl ester,

di-p-methoxybenzoyldisulfide, carbonic acid methyl

25 cholesteryl ester, carbonic acid ethyl cholesteryl ester,
benzoic acid-A°:®-cholesten-3B-0l-ester, p-methoxybenzoic
acid cholesteryl ester, p-aminobenzoic acid cholesteryl
ester, p-n-heptylbenzoic acid-p'-cyanophenyl ester,
4-cyano-4'-pentyldicyclohexyl,

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



17 A-co-4,4'-dichl orodi phenyl sul fone), phenolic resin, urea resin,
nmel am ne resin, unsaturated pol yester resin, epoxy resin and pol yuret hane.
These organic polynmers nmay be used alone or in 5 conbination of two or

nore. Qut of these organic polyners, organic polynmers and m xture of two or
nore organi ¢ polymers having a nelting int of 35 to 200 C are preferred,
and those havinhg a neltin oint of 4Q to 150C are nore preferred. The
anount of t 'Qﬂiﬁ%ﬁq94§ﬂ%§ lﬁ4\MH%Q*QiQ&&¥é§%§??§§The mel ti ng points of
the liquid g- o 1R Lo 19z ymer is preferably 1. to 200
w% , nore preferably to 150 wm % based on the liquid crystal conpound. In

t he present lrlBoeviagephenyl )i (d 'cropepal doiicvel drexyid eddanssi t i on
conpri sing the Jiqui t _be Lt.ahl i i fine
particles O}Ihg(%g%qpqrol%@@t?c gg)%y}%njijcﬁﬁgngéx?dg?g?h ?oéfunﬁgg}ag‘é‘?m

titani umbxiedter, P4(dcprapyldydohesydi ibahZcd adj ust its viscosity when it

is nmolten by heating. Further, the liquid crystal conpound or the
conposi tion 'r%'g?'r‘?d'qwqiﬁ'@%‘té’r]fgﬁy@% IpSFHPD0 may be nmixed with an

or gani ¢ pol YRr3 -7k ti£L 5 TPl dik IR 1Np H 9% yiEHE ), C as required to
adjust its viscosity when it is nolten by heating. Exanples of the organic
pol ymer haviBd 1o 9¥Eng g Rrap¥laygiehexyHar Popep il ket .y st yr ene,

pol yvi nyl ¢ | 0] Y, ene-al t- r i ),

pol yet hyl enem-'go-de!‘%lﬁ% ifgriyléﬁﬁed-}&o%rral(g ?egr‘#}@'é&é&eciﬂ,éwﬂe&i%e%’

pol yet hyl@enet-a 3 ,-4val i Imcrdptbriyde)- 4 ‘poentatlibid eretatestydt ,r af | uor oet hyl ene)
pol yet hyl ene-co-vinyl acetate), 30 poly(isobuty] ene-co-nmaleic anhydride),
pol yvi nyl m%ﬁﬁﬂﬂ<3qﬁﬂ%;ﬁiﬂﬂr Qﬂﬁaﬁié ﬁiﬂ%TQQE,

pol yt et r af | WMyt AheBAl pedtaOt ri f 1 uor oet hyl ene, pol yet hyl ene

fluoride, nylon-6, nylon-8 nylon-6,6, polyethylene terephthalate,
pol ybut yl ene téerddfifunnan4’, - ( ﬁH?RiM%ﬂXﬂkqhQﬁ¥£)biphenyl, cholesterol

t er epht hal at,g- al C %ggn t

pol ycar bo rret%cfﬁsﬁcfrgér?eé,/' pég?%/é g 6&# ngdte?{{ﬁ% . 4- %%%etneeroolxip(?ej)n}itate’

pol ycar bidhataho e tenpx )dhilarigle pahogleestaarel cforaesidoxglaledterol

di anhydri de-co-4,4' -di.amd nodi phenyl. et her pal y(benzenet et racarboxylic
i anhydr i de-ARPLALR . I RERTR bR T RiALe ” RASRAIIG AT A o 1 do
chl ori de- co-¢holl ed @iyl sxir@mndnd sEnzda@ ybenzi m dazole, 10

pol yacenapht hyl ene, pol ygl ycolide, polylauryl
| act am bl oclegisiyA%Riadhydrehiakestadiang B h1qater -laulsd iepystal

et hacryl at om rYdsA"élﬁc;WAn%]cé&%ﬁr@ m%ﬂl%d}ﬂ%%é& t fone. The anpunt

of the organi c "pol yner havi ting poin an 200 C, which
depends 20 tprenttyloxyeendoixd ddidl, ipHn-Oatylaxy -moriporabenrblidie nel ting

points of the liquid c tal, compound and the organic polyner, is
preferably ﬁﬁf{%%& 4%@93? ]r%’prégjeprfze?%écf aafﬁi 150 wt % or | ess based on the
li qui d crystsdcltogoBrh-heptyloxy-2-naphthoic acid,

p-n-nonyloxybenzal-p’'-toluidine, cholesterol myristate,

cholesterol octanoate, p-n-nonyloxy-m-fluorobenzoic acid,

25 5-iodo-6-n-nonyl-2-naphthoic acid, n-nonanoic acid
cholesterol, p’'-n-hexyloxy-m’'-nitro-p-biphenylcarboxylic
acid, 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-naphthoilc acid,
6-n-nonyloxy-5-nitro-2-naphthoic acid,
7-n-heptyloxy-2-fluorenic acid propyl ester,



20 In the present invention, in order to inprove the wettability and/or
fixability of two solids to be fixed to each other, a small anmount of a
surface tension control agent such as a fluorine-based, silicone-based or
noni oni ¢ surfactant nay be m xed with the |iquid crystal conmpound or 25 the
conposi tion conprising the Ii qU| d cr yst &4 compound in linmts that do not

t npair the ete func l.es of the nonionic surfactant include
fluori ne- baé ﬂagfgh§§p&3 1PPE@PGaIkyI group or perfluoroal kyl
group and paliyether-eahkil-30zsed phenfaghaniiagaAae ,ng an 30 oxyal kyl group.
The fluorine-based surfactants incl ude COF19CONHCI 2Has . CaFl ~SCaNH- ( C2H4
) 6H, chlﬂGntetmlulpom cGloxyterpbgnyl.and COF1~0( Pul ul oni ¢ P- 84) C9F1~

(Pul ul oni c %ﬁ¥R{QE%I e bl ock copol yner havi ng an
aver age nol ? %I ar wel ght 5t p%%&a%&%%?ur e?lt!y Asahi Denka 19 Kogyo
K. K. ; Pulsul @rinc Momequlplpdpﬂt@y&amﬂl)mmeyet hyl ene bl ock copol yner
haV|ng an averag | e gmﬁr melght of 4 200 manufactured by Asahi Denka

Kogyo K. K. : Pré& nga -p  -propylaniline,

NN N, N tg:un@lst@ Aﬁ%%&ww%@%rylo%&%ol ymer
manuf act ure ahi Denka ogyo K K). Illustrativeé exanples of the
f1luori ne- ba@@meihqu 1nm§m$m9qin ieraeld Eryd3 emt@rEF352 (of Shin

Chem cal o, Pab P meto ’%ﬂ%&%}e@%@%@@%eé%fas?&' PPltaL) Flor ade

FC—l?OClOFCﬁ%éthmij@ﬁ&h 1(~q- atimott@nphadylli,m ted) , Surflon S-382, SC101
SC102, SClO%isg%104 SC10 andl§C1Q6 of Asahl dass Co. , Ltd. ) , BM 1000

and -1100 ( FEKY; B r@hepylenedigmine,o. Fl uor ( of

Schwegnmann &3 s (p-nlbutyd oy bmagql_xptﬂwerdiwdbg%ﬁurfact ants include
polyoxyethylene aIkyI ethers polyoxyethylene al |yl et hers, pol yoxyet hyl ene

al kyl phenylbi@t(tkm‘omw yi2efe damipofdiuprenesr s, sorbitan fatty acid
esters, pol yf an, fat i and oxyet hyl ene

oxypr opyI eneqﬁ/(?c p(;etll}?r?é&sb.%qﬁ%ltlstﬁr g?lc%/i)eémg%oqf es 5’%the pol yet her

al kyl - bdsed clineneatlant, P 'i-dlanrds ofeaiphenyl(s, 430 810 and 920, 'Reodo

SP- 40S and TWL]témg nmanol 3199 an 411(3anxc§61P i\@%l@ lge 30, 52, 72 and
92, Arassel Po@e R 740 Jadi 217 <111 245 (of Kao

Cor por at i on)p ,31d DY iHamizHd a(cq_fd FAAmerned@sadr | ndustries, Ltd.). O her
noni oni ¢ surfactants include pol yoxyethyl ene fatty acid esters,

pol yoxyet hyl &?@"’Qﬁ’rlﬁl‘tpa‘l?’#Yat“tV‘ cxvherzenenn] ssitylagohenzeficde bl ock
Fndust i eo, (ERFYIgRcRy;30 pRt el e o LAy RPRRLE ) 530
(of Tohd%adﬁenﬂﬂ@gbop@@xyﬂ-@thomedmsme-lpe'dadnyél,azd’tmrizm d crystal
conpound aspap'-dihexyloxyazoxybenzene,
p-ethoxybenzene-p-azoxythiobenzoic acid ethyl ester,
p-ethoxybenzene-p-azoxybenzoic acid (p-ethyl)phenyl ester,
bis(p-ethoxybenzene-p-azoxybenzoic acid)-m-dioxybenzene

25 ester, 4-(p-fluorophenyl)-4'-pentylbicyclohexyl,
1-(3,4-difluorophenyl)-2-[4-(4'-
pentylbicyclohexyl) Jethane,
4-(p-trifluordmethoxyphenyl)-4'-pentylbicyclohexyl,

4- (p-difluoromethoxyphenyl)-4'-pentylbicyclohexyl,

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

benzene ring; and polymer liquid crystal compounds having



tenporary fixing agent in the present invention is used al one, 20 as a

m xture of two or nore liquid crystal conpounds , or as a conposition
tonprising a liquid crystal conpound and optionally added additives . The
tenporary fixing agent may be used as it is, dissolved or dispersed in a
suitable solvent 5in aliquid form or 18ol ded into a pellet or filmbefore

use. Any sol.vent is acce bje if |t dissolyes the liquid crystal _conpound
or both of EEEWHQﬁﬁ¥FE9§i£éAt%8Hﬁb§ﬁﬁa§ﬂﬂa¥ﬁ8 £ ﬁﬁﬂ?ﬂiyamﬁﬁaﬁples of
the sol vent anaclpedgimiaeiael s such as isopropanol, butanol, hexanol,

octanol, 10 decanol, undecanol, benzil al cohol , ethyl ene glycol, diethylene
gl ycol , propyl eneThegeoliauilpr 65yFERe grypeundsdmpiehel UsaddrdereheE- based

solvents sudl 83nB1RER1BAE Wfd WCRLIAS, JabBEhedy 11009620RysRakePt ane,

cycl ohept ane,” n-octane, cyclooctane, n-decane, cyclodeca

di cycl opént scmpoanidsdr Lldguideorpatal t compoends ydred enlxchmmse ofi hewener
decalin, tetrali t et.r ahydr onapht hal epe,. decahydro ht hal ene, squal ane,
ethylbenzen@PrF-gaﬁ§ﬁgeﬁ£éﬁéégngoTP?ﬂﬁgﬁQ?$%ﬁ%%ﬁ%Fmagﬁﬁﬁb§§§€% 8? ggetone,
net hyl et hyleokabone, af@tpved £d 5! Wndk €heBe, h&¥Eh§ e MeANARRy pOidkdor

cycl ohexanone; ethers such as ethyl ether, ethglene gl ycol dinethyl ether,

et hyl ene gl #W@okodi 22’1y pretmere Ruefigrneathe EuyEberdi Hee Byllquddherystadt hyl ene
gl ycol diet a r-of. n [ : rs._s et hyl
acet at e, bu%’ pg’téjg’t%tmg?etg{%y dﬁta;%?a g%&glttﬁﬁgé?&%éﬁaﬁ%ﬁig lr%%g(‘)%z’ttﬁyl et her
acet at e 10et hyl ene Igl ¥helpraseet Hynveattheon ,atké atisyuid kylyetalgbgmpbund

nonoacet at e, _di et hyl.en l,ycol nononethyl ether acetate, djethylene glycol
monoet hyl e %z?célié‘tea %’&r VAl (& 95t olpmt%lﬂll CFEC St e,

propyl ene glovaplos TR ¥ oidesr trelduat divy alutangy Poded. 30 mononet hyl
et her acetate and di propyl ene gl ycol nonoethyl ether acetate; and polar

sol vents such as &*PPRPSt Of nblae REIaN IR DodYReR: drcdadenpadYR$ERYAL6] | done,

hexanethylpq%ﬁ§qy1 lyde, di nethyl sul foxide, y-butyrolactone, chloroform
and net hyl ene ¢h o?@?é These 21 solvents may be used alone or in

conbinaﬂﬁonp@ﬂyﬂﬂhGOmi@dmwdrdwmmeuhyinﬁiﬁmathnlpheHQﬂycwgdﬁt of the present
hydroxybenzoic acid],

- poly(1l,4-butanediol)bis(4-aminobenzoate), poly(l-butene),
l,6-diisocyanate hexane reaction product of
poly(1,4-buteneadipate-co-1,4-butylenesuccinate),

20 poly(l,4-butyleneadipate)diol,
poly(1l,4-butyleneadipate-co-polycaprolactam),
~1,6-diisocyanate hexane reaction product of
‘poly(1,4-buty1enesuccinate),
poly[butyleneterephthalate-co-poly(alkylene

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

30 siloxane], polyethylene, poiy(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),



invention is nolded into a pellet, a known techni que such as injection
nol di ng, casting nolding, casting or film5 cutting my be used. Wen the
pellet is formed by in jection nolding or cast nolding, the tenperature is
preferably the nmelting point of the liquid crystal conpound or the
conposition conprising the liquid crystd® conpound and the organic pol ymer

as a tenporary fixing agent to (nelting point 10 + 300 C) , nore preferably

(mel ting poi Yw‘%"’@ael“%'(’r?éllt'ib _ eﬁ@i'ﬁ?’ﬂ'@%’@r‘?)parti cularly preferably

(el ting pob%hF1e%%y@eheL%oL%%E&un%d@?ﬂﬂtétéaﬂEdEHBn mb®xa@e) ,mol ding tine
e!

is , for exanp to 120 m nutes, preferably 2 to 90 m nutes, nore
pref erabl y POlyd edhyidiemereo - bmiy 1s @loryiia tecmo-malieg.cl anhadirdidgtlur e at t he

time of cast) i epen il i i f the u olvent, is
or of er abl y FoLTytpTensSRe e red diais ¢ WO e¥ptens S AR T VG '
200 C ) 5 maoryiatiedr,alplol y((ledhyleg ep@iore thiy 1S @ctliate - oCmal@i(doi | i ng

poi nt of solvent + 150 C) particularly preferably 20 poi nt of

, boi_l i
sol vent + 16P@Ydrddedo Iﬂw(ﬁﬁhﬁﬁe&ﬁ‘%'\%ﬁcmﬂo@e@hgc%tggr'm of the

pel let is neloiRRtntleid Yikiddit)ed s iRy 138 HIRIN T2z 1% RYIIMIYER!
pillar-like such as“trigonal pillar-like, tetragonal pillar-1Iike,

pent agonal Ppalysthylieaesgneditayadgiqianhydaiides, coni cal or pol ygonal 25
pyram d-1ik tri al - _pyram d- et ragonal pyram d-Iike,

pent agonal %y?ﬁﬁ?}ﬁalﬁge%%g‘gégnélﬁ&ﬁ la%‘ﬁén’ié{-)l i :‘; football-1ike, or

pol yhedr@an gpuodly (@thylemnes cotniethfadrdyddes acied)l ,umar or pol ygonal
pillar-like formis preferred to keep the space between the fixed surfaces

of 30 two S(ﬂql_t?(s(ectt;‘ _ nesfPometngl Astydat® leach other horizontally, and a
col ummar f 0B 1y iyttt -Ad -t 1o @Y D dd 1 ativawRO g &, t he

production easé of a pellet. Wien the tenporary fixing agent of the present
i nvention i Pokvetdylene, menioalgohs loopeds (tethy hariected <l -octem®)sol ut i on

conpri si ng (o (V1] ryst 0 i C D¢ r solvent is
ol ded | no b PALHYIHRE s TR YA MM BB e it e o o
the |iqusd glyzicdl) ,cpolg(ecthyldnensunadardte )pol yner used, may be a film
formed 5 by scatteri t he sql ve fromthe co sition or a so-called dry
film that P2 Ya‘%ethg%Hea'f&"%ﬁii E@Bﬁgﬁﬁq&c})&bove fil m sandwi ched
bet ween a baﬁﬂfy_f(iéﬂnﬁréiaea-dalwnyfli lade tWARY) ,a 6'1&(hbkﬁfh&ob‘&@éoF?menEase

a fi

filmmay be | m of pol yet hyl ene terephthal ate, polyether sultone,

pol yi mi de 1®¥deysignsidpenemethyleng a¥de) memagdkylamdds.l mis preferably
10 to 200 p )\ i | nme il ra
pol yet hyl en?oflm'célz\ggﬁgﬁléc r#ei'?sﬁeg%dt% C v'erﬁa%#%’és&%&e]&elrégﬁoy 5 to 100

pm.  nor eQr efaarmratel)] tpew 13 rhydoxkie regtdion axfidian dodgtisdpmeneni s film
is not particularly limted. The above ¢C osition is applied to a gl ass,
an organic Ea%m%yc’e%ﬁ%@‘iﬁi’ e psq.ilﬁ;s]'tr%{%ﬁ%l by brushing, bar coating,
appl i cat or Qeaitidan-bldUK: polditdttatidromdmg, printing or curtain coating

and heated to scatter 20 the solvent, or a conpagsition containing no
sol vent is AT @MY Iant)atetad S oRAWRIIRNLIERR: t he formation of a

film the cpRi1l U YY1 édlepét‘géq)u,i %ﬁf@@i&gmm@ém the organic

polymer in a total amount” of preferably 0 Mt% nore preferably 0.5
to 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-methylstyrene), poly(bisphenol



25 80 % particularly preferably 1 to 50 wt % al t hough the total anount
depends on the thickness of the film The tenperature for scattering the
Solvent after application ranges fromroomtenperature to preferably 200 C,
nore preferably 150 C, nmuch nore preferably 100 C when a conposition
containing a solvent 30 is used. Wen a1(,70rrposi tion containing no solvent
s used, the tenmperatu.e.i.s sujtably selected accordi to the nelting
points of thE 93T i%_'ﬁjﬂ"t]ﬁrig&ﬁg‘cﬁfé’& §H§'%Pﬁ’€)or é’g’ﬁn&% yirer fus B8 That
is, the comesiln, OfmdlanioR e@sdh ,a unRERATALEEE pYste? esinghepokian the
melting points of the liquid 23 crystal conmpound and the organic pol yner
and appl i ed Be$ids @rd Ralyumethdnesiimis fornmed by applying the

conposi tion tothegpase fid o1 JeC 'y eC 1.C Of

nmet al 5substrate by brushi gé?q%a?oggg%?ﬁg, agggei g%ggr%ggﬁ %I?q?pi ncoat i ng,
di p coat isng,combimatigprorfctwoadn ooz . nQuthefitthede argertier ppAigmeaksyent ,
drying to forma filmof theco si,tion d covering it with the above
cover film XE&W&%B&X“‘FH& Wé‘iirp t_é’rret ﬂg%*%?gn?oFg\%‘fﬂ?rHrﬁ bp E81 i ds
can be fixehdvdRps meXitiglg beiRerc¥ Bbdbbe therabeveeirddad £y thake
conpound or the conposition conprising theli gw d crystal conpound as a
tenporary fiBaHGGFemelting Point o€ [40gied 160y & arec swgsupyeserred.
conposition conprigpgiNat: ld g r 0 j S a i.ght !y

bet ween t hel5two le‘g’lel S ?gft %gi qth%e%?\%%hg%l ggg%{%r#'bé&q%#pgﬁeggﬁiﬁ Plhxedto
each ot H®r viheh meising)wod ndrsy sifaltheojiquid eryistedo moapioundn andmthiesi Ng

the liquid crystal compound,ln order t ont a tightly the t orar

fixing agentqﬂ'é PPHE‘"F\XD%O?F e,r?bl?:'(e)*g'rﬁﬁl %Otvﬁg t RF?%gRé’igéOagent
in the formofta 1ovas weld@lonrtHd I1Mgu d eatwst At dnfai@t ure equal to
or higher than the nelting point ofthe liquid crystal conpound to be nolten

and then cool ed td& EBfApRYeseRE InFeatiomanthRel HE0iQ RFYiak comppunde

t enpor ar yfixg i i i itdeQR e n25t he
oo S0l 1 05 1 ey Rempdbaeiel Aot Ao e Al O B AT RoRE SR
bet ween e mayo beolsudspbdydmiikedaybhh £ iherparetidbes culf teo mMetaipbikddeas

requi red and _then cooled. Tonelt the . te rar L Xi ng, agent between the two
sol i ds, pref esr"%f‘g? )7,5 ﬁ?ﬁ&n}ﬂ“ Pﬁié?'o :br%&?f%é’bié?l_s %st 3::3)(@08::
t enper at ur e AU @xIdd ighdeddizied o BAjust0 1AW Rilsiddity whendigr yst al

conmpound used as _the tenporary fixingagent or the nelting points of the
liquid crystid ModisauRuarRr g or gMTtAeT0| Fher Lignhd (GRy i) $9MReENEr ess

contactedto %ﬁml hgry 4 ct_.,_l&g 24

fixing agent&?ﬁdehrée)tlggdv\%&esﬁfﬂ?ﬁs assg%n}gﬁg%{ee%grﬂgtwur e, \Aﬁltag“hmgg‘%gﬁgg on the

el ting 3bi mapfer mdxedqui th cuy sirglandieppodimesetavinghe mediiovnppinitxi ng

agent or thqa(i:%ﬁ[f 1920/ 3. f a%hﬁiell;!dﬂ%ég £ yaséﬂhsé’o{@"‘%}ldscaq%‘ltt whghJan ¢
iqu stal or melti

pol ymer, 5i s i ng point of cry npoun gpoi nts of
liquid crystisi isongulitteh dyd megaimige. pol yner) to(nelting point + 3000),

preferably (neltin oi_nt + 5Q)to (neltin oint + 250 C nore preferably
(mel ting point+ 1 ]teé ?frﬁa‘%q PﬁéaB&FngME‘%B haying ?H&%MP#H& time
i s10pr ef er alf 1ghler @hha0 200PE! ERc1udB Fo B HiPFeld ¥ polf ity iNchibedde,

,particularly preferably 5 to 60 m nutes. The anount of the tenporary fixing
agent defen@elartethgiene il tehinnatinif areathykene kol i d used and can

besui t ably The t '_chgg&s _ennc Ighpﬂ%?ﬂﬂﬁm | ayer
formed bet \A?:Anﬁfgegg}%l\bé}geol‘%uds I prag%ré}rldrhgie;e%)&{%in%jf% nor'e
preferably GdlS (ethylelrfe+alt mealeiclantpdrisdey ably 0.1 pmto 5 nmm The
pressure for_ass |ing two solids together is notparticularly limted. Any
pressure is %@%&%@H‘ﬂ%‘oﬁﬁ%ﬁﬁ#ﬁq@ﬁlﬁ%ﬂd from the processing
step tot r eatgdIif ( St drie 1o SAdy e hddtatdpsequent |y and descri bedbel ow is
obtained. It can be suitably sel'ected accordingto the |iquid crystal

conpound®r RelstlARRtwkens - aaranaliefg @ahyinddedompakyyiayd edeobodani c
pol ymer. 25T jal th i fi xed to eachot her are not
particul arl %%ﬁﬁg}dﬁ %%n%%’e?’%%‘ﬁ&nlﬁqgﬁxgllgeei ncl ude netals, gl ass,

ceram cs, p@algtsstraflasdrasthyldiee) polyath 1 qaaperifhubrdettylertee, mat eri al s

ofthe two solids to be fixed to each other may. be the sane or30different
. The two solRYYSHIEERR YRR e Ay ad'ﬁyjcﬂrh‘ ’ ]é‘c%ed to a

predet er m ngsb PPN @ riephthaRAiteSt gaawu%@g@rﬁ @ rephitn@agiteqt her by

melting the liquid crystal conpound therebetween. It is preferred that at
| east one 25 of the two solids be heated to.nelt the liquid crystal
conpoundand separated fromthe other solid. The heating tenperaturefor
separating the solids is equal to or higher than thenelting point of the
liquid crystal conmpound used as the solid5fixing agent or the nelting
points of the liquid crystal conpound and the organi c polyner, preferably

A =N~



for fixing the pad; and (2) heating at a tenperature equal to or higher
than the nelting point of the liquid crystal conpound and cooling 10 until
the liquid crystal conpound is solidified in order to fix the pad for

chem cal mechanical polishing on the surface of the base plate. The term
"cheni cal nechani cal polishing may be aBreviated as CVWP hereinafter. 15 In

the step (1), t enpor ar f|X|n |ch|stheI|qU|d crystal
conpound or ptor}é’qg’ (Té aﬂ:@ adk¥Pd€a conpound is

posi tioned lgqty\&er)tteti@ Ihfaq_%Q; f t@&qstit]_gn%urface of the base
plate. In the subsequent step eg the terrporary fixing agent is heated 20

to be nolt ePodiyd 2. tﬁetﬂi@'@dﬂhéid--tlo 4b'®h§@IYI1G|nfe| @t*itd@)f.l quwamn@rtet,he base

plate. Int ep ) f etenporaryflxmg
agent betvveg’n lﬁtg’os’f&r a:{'ceeledf %%t%gqé%%qe% Q%Jat tlg'ce of the base plate
is not paﬁrtidimdxﬂ:j@rﬂdendoed 4’ nd;.emﬂ.lmidip?ﬁntyh.e ettemzqr ary fixing agent is
posi tioned on t %&n&e pad and/ or the base plate by suitable neans such as

sprayi ng, aff NAtetTACarBOXVIHe) the surface of the CMP pad and the

surface of le% Rl -ar q a.eﬁ%m_ln%i ReRlethHMe )TEt hods have been
described in det ai | above. Qut of these, the step (1) 30 is preferably

carried out Hﬁlyldmme(ié-itﬂif :anqmaa:mwstm corr}:)ognd or the cterrp05| t:con f
conprising t ySit.a salii n urface o
at | east one E""’fc’ 12% %9P4¢Z4d e%%ga\%%%ri ié‘es)empgo W} 16%71 3 ‘and t he
base pl aite fpalydcenaphthylend, Polydsicelides lpolyilduryd’ crystal conpound
or the conp S|t|on C(zﬁ%l si_n the llgﬁrgqlfd crystal conpound as a pellet or

film or by ound or the conposition

conpri si ng mﬁ(lmigﬁml_%%&h%@ﬁlﬂ )cont ai ning a sol vent

and then 5 renoving the sol vent pad i s not particularly limted
and may be @AAdhfemetivly Iopenteyed wadvpodiyphemnylc sydfonsuede pad,

artificial |eathe a nge

| ayer. These pads&rI%%y O‘Ir%lg‘ﬁq‘fﬂ) grgén%oﬁgﬁ%aﬁ%?iﬁgg%éjer& ggliﬁ%

pol yam dé,  Initghdire hhahaz@er ¢ ukibaichodebBhEs Jﬂlﬁ:mdeﬂrﬂ;lnbep@d.ﬂtamﬁ the or

‘nonwoven faq)al e from one_ or t he above materials. After the
[

tenporary f d:ﬁﬁﬁ? ad %@?‘f%@ﬂ‘%ﬁ‘%ﬂ'qw BBt SoL e plapide
plate, it I%ﬂmﬂdcbapban@aﬁ&rtﬂéoegen%eaot éed i@pheﬁelarbq bgg in

order to fix the CVP pad on the base plate 1n the step referably,
at | east on&tf oarhdesep m;eametft%a@dye 15105 W& 3 9rhéatsedbased panpheat ure

equal to or 4 4%} a%y%% ’?ﬂ point of the liquid crystal conpound
used as the tenporar |X|ng en or the nmelting 20 points of the liquid
crystal 20npound amdthhepmeganmcipmbpmﬂbnandnpbeﬁsrcabtampedvbothhe ot her
solid to be a%ﬁ:%ﬁJﬁ%y‘and/or fixability of two solids to be fixed to
each other, a small amount of a surface tension control agent
such as a fluorine-based, silicone-based or nonionic
surfactant may be mixed with the liquid crystal compound or
25 the composition comprising the liquid crystal compound in
limits that do not impair 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
CoF19CONHC;Hy5, CoF17S0,NH- (CoHy)6H, CoF170(Pululonic L-35)CoFy,
and CoF170(Pululonic P-84)CeF;7; (Pululonic L-35:
polyoxypropylene-polyoxyethylene block copolymer having an

average molecular weight of 1,900 manufactured by Asahi Denka



toget her. The assenbling tenperature, Wi1lUll 11G-7CaaV.a vaa v.asv nelting
point of the liquid crystal conmpound used as the tenporary fixing agent or
the nelting points of the liquid 25 crystal conpound and the organic
polymer, is preferably (nmelting point of liquid crystal conpound or nelting
points of liquid crystal compound and of§anic polyner) to (nelting point +

300C), nore_prefe y lting paint + 5C) to (nelting point + 2500),
particuIarI%oﬁpgfggggryggﬁﬁhPPﬂﬁ %U di nt + 10C) to (nelting point + 200C).
The assenbl iped yok¥p riopyliedletplibxl dthyvi e eTb NYER Scop®l Find¥ Hafiidly ¥n2 t0 90
m nutes, particularly preferably 5 to 60 m nutes. The anobunt of the

tenporary f averggedseigculapwed ohdpehds 200 nanufaclurgd byAsaddPagkaur f ace
of the CWP k@@ggsgﬁk.ga&etfg%ﬂ@a7%thabIy sel ected to ensure that
] . :

t he, t hi ckness e tenporary fixing agent |ayer forned between the pad
and t he Sasd,M,at'e N's tertafaduist{ipp 1§ o0&y proptyd et -mol yoorye thydfesreabllpck. 05 pm

to 10 mm particularly preferably Q.1 pmto 5 5 The pressure for

assenbl i ng &9 Sl RAERaLY B P?‘\?é]t Kesva _c!{DnKarry limted if
adhesi on whirah ugdtattized edamplladmoralt nEe FHYrAHe MAdeD gt LAty be
carried out subsequently is obtained and can be suitably sel ected accordi ng

to the |iqui@cdige I TopnpE3Ad .0EF3030apdnEFBOR 10fofhineAkiifyai Hasegst al
conmpound ang .t he ;Qrygani I h h [ f

sem conduct g?'de\]/"‘ﬁ:gga}da?ld ef)(éargrarr‘ilg} (;%tl}[ay ?ﬁ'e,e?fl (o%%di?%&?‘g%&\@mﬁéﬁ{ %rrrr!edé‘hani cal
pol i shi n® sChemicals,t TacCNR padhii Grhrdh MGTAMAE Msabd Gllassc o, cal

nmechani cal | i shi st IS, pr.efer y. carrje 5 out_al a.tenperature

| ower than E%él I Eﬁﬁ&% rll:'tc'g'ﬁ e%{a% (T"éir fg"[ 1 _(,‘&Fp(ﬁﬂ'fﬂ't(ﬂm%ﬁéd mel ting

poi nts of thanliited)] suxrghah sospaynscand, tder 2 9aU10PoleTR., Skgosghen cal

mechani cal pollshlgg step can be carried out ?y a known techni que using a
b

sui t abl e ch@®dc8C1REchRfiAAhL ELafAs €8i-nglhEdu) r yBMMERQO And 731100c6Afi t i ons.
The CWP d | hem ' L Shi hxed h
e pad gifCehdni do N 42| | HRANAN LSS0 IPLUGHYBE Sdiffefifith £ESC Oon the

base plate as descrl t be renoved an Xchange a fhew pad
after alfr edéwder)ni ned nunber of wafers have been polished. I'n this renoving

PLop, (20 A Least gRIc gl L 0R R0 B SuRBRE L i T 0Ly
to or hi ghepdifxyedthyTRind AUkPRidgtheds ! belybﬁyédh?uﬁéaﬂ_mrraeneésuSed as
the tenporary f|X|n% agent or _the nelting points of the liquid crystal
conpound an®olFexyethylene alkyl phenyl ethers, polyoxyethylene fatty
acid esters, sorbitan fatty acid esters, polyoxyethylene
20 sorbitan fatty acid esters and oxyethylene oxypropylene
block polymers. Illustrative examples of the polyether
alkyl-based surfactants include Emalgen 105, 430, 810 and
920, Reodol SP-40S and TW-L120, Emanol 3199 and 4110, Exel
P-40S, Bridge 30, 52, 72 and 92, Arassel 20, Emasol 320, Tween
25 20 and 60, and Marge 45 (of Kao Corporation) and Noniball
55 (of Sanyo Chemical Industries, Ltd.).
Other nonionic surfactants include polyoxyethylene
fatty acid esters, polyoxyethylene sorbitan fatty acid
esters and polyalkylene oxide block cdpolymers, as
30 exemplified by Chemistat 2500 (of Sanyo Chemical Industrieé,
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,



30 organic polyner, nore preferably (nmelting point + 5C) to (nelting point
+ 150C), particularly preferably (nelting point + 10C) to (nelting point +
100C). If the tenporary fixing agent remains on the base plate after the
CWP pad is renmoved, it can be renoved by cl eaning 29 with a solvent . The
sol vent whi-ch can be used for cleaning #& been nentioned above As for

what is not descr d of he nmet hod of rarll fixing the CVP pad, it
shoul d be ur’?tfef‘s’f‘%)ﬁgufﬁa? t1EP QEOWQrSe%vs:gﬁqgng? al gampaynfis e oM ¢85 or

wi th nodi fi galdopiposAMidt a8 ny Lndiald ijddal dupoudld anfecor di ng

to anot her enbodinent of the present invention, the two Solids are a wafer
for a senm cORion®llyeaddedapdd bt tuest r Jihe tempbmrwgfimw@fgant meyln this

Case. (000" Yedell dd Tt S RRLsbIVER!d PR SUBLEA 5 B r&i’iéjaebd.l(e 55@2% of

processing a vva ‘emi"'con conprising

posi ti onimg im b.l]:]:l.qml:l.dtlfyﬁ:fnﬁJ oramimewl inltoaaqmt[m& bh:OﬂimrnEﬂoejeﬂgsehe
liquid crystal conpound_between the surface 15 of_ the wafer

sem conduct or devi gRAVERE ifrpceeptablestbstt é’tj@%"% %Pﬁglﬂ-ﬁﬁiﬁaf er;

~(2) heat i ng calystd1°EBAPBLNECOSBENN I0E Bhehl 5581 albAReidie JBRlpduRG BABN OF
the liquid crystal conpound and then cooling until the liquid crystal

conpound i s the iaigands tpoXymen.heEempadter ofothe sedvenmddordndedevi ce to
t he surface gf te, rQCessi e ed surf ce aof the
: cotl'lbeiss %%r{ is(o‘pd:e a% E:‘I. B&]aéla%. )i'P é’%‘?ﬂf o

fixed wafer ToOr a semcon uct or

seni condict @ecdmsice wd@a&ﬁan,emmuraecmml tawlénegrgeryddla,n t he
melting point of the uid_crystal_conpound _to _separate it fromthe

substrate; &Hetylen ee&&rﬁ’ﬁﬁlt' WHLENR Id ¥Holer ALBFORY L8RP HHKARY 8Rddevi ce
Wi th a sol vgiifenth Cmﬁmmiﬂ%éd %lQreCrfﬁ@tsﬂcl?Ch Hopuh iy, the

conposi tion conprising the liquid crystal conpound. The step ( 1 ) can be
carried out A¥Flanentang + Hehaxanel aRshaiexanmoundientanss conposition
conpri S NG g ld it éhefd ¥ 58 t5RADOMPE1 85 Pait8) 'L AR, B3chBEeRUREICE Of

a eastls dicyclopentadiene hydride, benzene, toluene, xylene, durene,
indene, decalin, tetralin, tetrahydronaphthalene,
decahydronaphthalene, squalane, ethylbenzene,
t-butylbeniene and trimethylbenzene; ketones such as acetone,
methyl ethyl ketone, methyl isobutyl ketone, cyclopentanone

20 and cyclohexanone; ethers such as ethyl ether, ethylene
glycol dimethyl ether, ethylene glycol diethyl ether,
diethylene glycol dimethyl ether, diethylene glycol diethyl
ether, tetrahydrofuran and dioxane; esters such as ethyl
acetate, butyl acetate, ethyl butyrate, ethylene glycol

25 monomethyl ether acetate, ethylene glycol monoethyl ether
acetate, ethylene glycol monoacetate, diethylene glycol
monomethyl ether acetate, dlethylene glycol monoethyl ether
acetate, propylene glycol monomethyl ether acetate,
propylene glycol monoethyl ether acetate, dipropylene glycol

30 monomethyl ether acetate and dipropylene glycol monoethyl
ether acetate; and polar solvents such as dimethylformamide,
dimethylacetamide, N-methylpyrrolidone,
hexamethylphosphoramide, dimethyl sulfoxide,

y-butyrolactone, chloroform and methylene chloride. These



one of the wafer for a sem conductor device and the substrate for fixing
the wafer, placing it on the surface as a pellet or film or applying it to
the surface as a solution containing a solvent and then renoving the
solvent. 5 In the case of application, the application technique is not
particularly limted and may be spin coZ ing, dip coating, curtain coating,
roll coating, .Spr coat.in ink.jet coatin r_printing. The_tenporary'
fixing agent% o%av%n% gﬁﬁl ?%%St?ﬁigglbpeao’f)l 5?F‘B§H%Fif’fln%g.t%8rt 'mggﬁness of
a 10 suitabl e thi whenl fhleayxempbeaigdfhxiapphyent blEethenpeesgentli xi ng agent

and scattering the solvent .is suitably changed bé t he application technique
and t he coné@?{ﬁnétiio@niéf modded; dnite &r pedarteoppbnAWn| fecheigeeuseh
conposi ti on.ggThe 4tdy ! € dadit] pfd | [ I =1e] 001 to
100 15 ~. un,asrmrgtépartcei?@glrea ll&ii(r)xfg'(}()g?a{é‘é:&gg‘ w&.ﬂyﬁ%i r?g%sgg?lbggg?tfé}?rng t he

sol vent rfay chdtdang ey heitused.l cdhengtlee peddett tapfoxmed dyoinphgchiani ng. To
scatter the_salyent by heatin dryi i,s carried oyt at t epper at ure of
preferably ﬂ‘f%dﬁnﬁgo of"ﬁ?%o‘f‘ogﬁihﬁgd @??/sﬁeé'fp% SUQES%PﬁaggVU Bn
conposi ti oninel® 12y EEnt *E RPN LigudQ0Crystane donpforindlor (iRl ting point +
5C) to (nelting point + 150C), particul ar‘g preferably (nmelting point +
100) to (neldomRPsiditon compgdsingnthei Ligasd cryrtalk gempaund apd the

it : ; i i i nt
COTDOSL 11 el 0L e o S8l B al s, G IE LG PO

appl i catli®on.+ BAOf B3 , smbrxereaferalely (m@ltingapoliinést @) do (melwdhhgr for a

sem conduct or_,devi c the syhstrate for fixing the fer as . .a.solid
havi ng a thipr?jﬂeﬁ i g’fﬁf%e’ ‘| ip(ﬁ# °&’r]3?§§:¥ pf(?f@&rﬁ?gﬂng"\e\é&ﬂﬁ &04e *sur f ace
i s heated aticad)eepe(mélttngPednt @ 200°he pherrhehaasthror®ing rameoi st of the

liquid crystal conpound and then cooled to solidi f-{ t he Iigui d crystal
conpound, wfo%g)amplies d| §9el 30 SRy ERS aRFefiorabin 2 e J0nBLNYERRd. To

(hiSeend: Rl esliatn Ao RePledf i aancrthedso1idnt 0gehReLr IR ©

heated at a tenperature equal to or higher than the nmelting point of the
li qui d drfystteimpesrgioared atTHihe ddseniofi mpstdmgar athirah idependse cabthe nel ti ng
point +5 C)_t neting,pol + 150QC) ., .nore preferabl . ti int 5 +
100 1o (matiigRBraneio fnenied BarviiE RbcrFePerdatyiin BokEntr o as
a wor kpi ece puiidt blfethabséIwért fty (blodldmigepoilfitnef gullnidrcti+arbype Chpited if
adhesi on which can stand_t he ‘gj;fcessi ng of ~t he wafer as _the wor kRi ece is

I

obt ai ned andf=ghPrefegabil (Petting 2910 g ARlHeRt troot Rk 19 4BPELLRGst a
conpound useghinkhB£V8b Lret SETBHEE )M Airi NGu B et Ub1SHPBeLLLAG the

wafer is subjected to specific processing according to the use purpose of
t he waf &0 i Paint of golvedt)+ 10F6) tex dhpliingipointhef spdyead suPPAEG .of t he

wafer for a semc u \Y j t e VA

sem conduct or . el eqng%t ga%?' %ﬁ?gﬂ\%ﬂf?éﬁl%ﬁ jt{gmrstt pr?g§'§f§ﬁ]épg?i(5‘{é'§:se§ﬁrgldnay be
t he polishi mayfbd Wolumar ur padggonddcpidilag-ldke sachseasnteigonalle waf er
assenbl ed with the sybstrate for the wafer .nay be carried.. In either case,
Themat o e IS A o o Tasana Rt s RAREAGRELE! t | ng. ool o of

the I'iquid gysia- N HerE§6MELNELI Datl BikEE Mm-oﬁbb@?gbhal
processing is over, the wafer and the substrate are separated from each

ot her i rR¥ heWaspld-Hiky snah iaqy riganssk pyramdtlHkevart@traganad wor kpi ece
and the subs{rabe {of e !Bﬁ )& re. f &”&q{a‘{ ating the

waf er from t%hfe su ést?"rie{%é;' iﬂé@{e%{fﬁn%fao r a#ﬁ%?’rﬁ%ﬁéﬁc t].%[ex | |lng poi nt,
preferably (pytamidrlpdieyt fookBGrllic 1ikel,t brgppbyhedrod 5MRh awreecpbef.er abl y
(melting poiil 48 41dad © & o1 holyaoaal pillar-like form is

preferred to keep the space between the fixed surfaces of

30 two solids to be temporarily fixed 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 agent of the present

invention 1s molded into a £ilm, a composition which is a



In the subsequent step (5), the separated wafer is 30 cleaned with a

sol vent which can dissolve the liquid crystal conpound to renove the liquid
trystal conmpound. A step known per se may be added and suitably carried out
as required in addition to the above steps (1) to (5). For exanple, when
the processing in the step (3) is 32 t43 polishing of the rear surface of

the wafer, the step ( 3" ) of affixi ng_ a dicig& tape to the polished rear
surface of SRIWHEPE CPBPTAsdag Bondgeis: cagsitad remparpfdedaBuPrgdPHfen t he

step (3) angchikmed! &Ra (o198t I MmdIMR d"2#hEE 49%11’1\.5 “gﬁ@?ﬂ%ﬂuﬁheéedew ce
can be separatéd fromthe substrate together wth the dicing tape 1n the
step ( 4 ) formedepends, onhdheamed tiiag podartisc efd tdteorl idmiid erys taleaned

t oget her wit | CJ pe. in the ste 5 nd_t he step.6) -0of di.cing
the waf er f(‘)’?mg’%glé%i ggﬁ‘gﬁé o?r%%#%@%igrqoﬁrﬁ( (‘Il%e?hemayg??lga %&6‘5? §87RSE been
af fi xed Ganbeséattdeingahe €61 veht EHricn th8edmisitlon bera eyasaheeawhen
the processing in_the step (3) is the polishing of the rear surface of the
waf er as weldEyY fHdmst EBat s, 'a)trtHeQ‘eﬁﬁifﬁ%rﬁj}];’“ GOMBTY - sdm D thgnabBOEel yer
filmto 15 B GaniAteibeiweledd Yade e 1Al nd o RviMAARICt Of
device with the Itquid crystal conpoun r the conposition conprising the
i quid crystal coWpennd drxyctBilmetis usedettieerbade SKitlap ma3) bend fhémst ep

(4), and then th fer for. _a serm.canductor.deyjce ¢ be separat from
Lo subst r atk BATYSERTHep hebrbRRratiie ] Bo1URYREF Silsate, PREvIRIfe 1)
Subsequant | br Poaywiopyllede .2 PRE eRNEKAREE BEViERE basel €anmadiwhile the
organic polyner filmis fixed to the wafer in the step (5) and the step

(6') of di ciPreherabiat dP £8r290 iy c FhGUEPELTIELLRAMRY bthitdhe SR®eoAFani c
polymer fil rapaa ' falhlat cardy I step
(5) The di CPSaoR %%ebﬁglgdéﬁ%e ﬁ%@ﬁ?@’é"eﬁ‘teeg?‘?‘é‘-') Tfégﬂtgff%ﬁﬁ%%&fa?ﬁﬁ
limted and ceerbEidmchbarpreferalylyn\mitioaB08 gwnenete drefayratalie. 10The di ci ng
t ape may be5 aviolet light curable or 30 non-ultraviolet |ight curable,
as exenplifi‘ed by Dicing Tape UC-110M 120, UC-120M 120, UC- 128M 90,

UG- 228W1B10, UG 3FRePméihodUc£3 mbhlbfaTtudingd thitsl ¥, 1mUds3 2AbRP- 85,

UC- 329EP- 85, FC-217M 170 _and FC-220M 120 of the Furukawa El ectric Co.,
Ltd., Riva R3ftNIarizodfmiteds\crhegbqye compeslagn 1§ appligfokns
3195, 3195Ma 31Q3ME. a3185kan 3¢ 95bEymal 26re 3l Dr TGN 3bAMELe3498H and
3198HS of N tto Denko Corporation,” and D cing Tape Sumrice-FSL and

FSL- N4000 ofbreghiinshobaulcsiatingGoappligator coating, spin coating, dip

coating, printing or curtain coating and heated to scatter

20 the solvent, or a composition containing no solvent is
applied under heating to form a f£ilm.

For the formation of a £film, the composition contains
the liquid crystal compound and the organic polymer in a total
amount of preferably 0.1 to 100 wt%, more preferably 0.5 to

25 80 wt%, particularly preferably 1l to 50 wt% although the total
amount depends on the thickness of the £ilm. The temperature
for scattering the solvent after application ranges £from room
temperature to preferably 200° C, more preferably 150°C, much
more preferably 100° C when a composition containing a solvent

30 is used. When a composition containing no solvent is used,
the temperature is suitably selected according to themelting
points of the liquid crystal compound and the organic polymer
used. That is, the composition is heated at a temperature

equal to or higher than the melting points of the liquid



5 After the dicing tape is affixed to the polished surface in the above
step ( 3 ) ( the wafer to which the dicing tape has been affixed is
Separated fromthe substrate by heating at a tenperature equal to or higher
than the melting point of the Iiquid crystal conpound in the step ( 4 )
Therefore, 10 a dicing tape having heat %3esi stance to the above heatr ng

tenperature | eI ected e t rature and pressure for the
di ci ng tape “A¥E ?d‘l tz?ﬂ'l%?"‘é’g @@%gg: c86|9&|“ﬁ§ POLYRETs ARG PPE P oP t he
sel ected di gubgtrare. The wafer to which the dicing tape has been af fixed

15 is diced in the step C%l The di cing nmet hod and cl eaning after dicing
are suitable sel eg'F@ddEE %lT‘ri‘gS FOrpedpBY caRPHY Heg tﬁbmqomm%rirt}on fiPted. A

description e of (3"
), the or garﬁh% %(%F%rrg?f'? + t‘a%rsrpo?ggg?%%oﬁ@ed to #eirbptglq'l s%égEr ear
surface @& tsubshifade Ibyrrbrmslﬂmg:,obdna:tdatidfg/i applitatbhecddtqinigl, spyat al

conpound or th conp |t|on onpris the |iquid crystal conpound.
Thereaf ter, ectiﬁ‘@ 5’ goa ﬁng,t iﬂﬁ*’éﬁ’ 9% CUrtadn coRtdoder PABYLRE i s

separ at ed frt@ﬂstdaeatssib&tﬂeatsewamt NeIryiing) €t Eodm ¥ F@Nint Jlepeer film In
t he subsequent step ( 5 ) , the wafer ‘for a sem conductor device can be

cl eaned whi ICOMPRS iddgamiand sopiearing 14 |"§'-tﬁ’! e tacbq\tﬁeqnazreetr £idmd then the
dicing step (6) c r r r d t after
dhol g otep, (9) cag cta%aiat o B8 E}?é‘n{ét{r‘% Jehé 6;;164%%& URGRI00 08

sem condwct sroldds cendzm ﬁ:te:erd)tedeicniaratrsi) tempararhay vpime.:ﬁeogbbher with
t he organi c .pal r film, The pl ace ui t abl l,ected accordin

pur pose and ﬁ&ﬁgﬁ’ﬁ Y& hat o °r‘r‘in%e E‘S grep \ﬁﬁiﬁéPﬁoﬁq"Rrgﬁéngt gBe(G) and
t he subsequanigualeeatiyadal aémﬁbanauatsaalwexﬂ@dfa@ﬁ ﬂlstn@%yedttng §RapUr pOSE.
The material of the organic gt@i/rrer filmused,in the step (3 " ) is not

particul arl Y8 Hhe dd SoRpeNBAeR the ARt oy epmpal sdngani c
pol ymer. Thahd $4 éiﬁh:grﬁt%i"'c% QLY EEL faon@ayge%hlttaﬁﬁg B thae

pr esent |nvent|on may any org ni c po and t he
t empor arhp f itniongodddist sohthatathy twal adﬂeidnalctamg:et d:rep@baraurd.e.yofikbd agent .

Exanpl es of the terral of, .th |Im|ncl de Vi nyl
chl ori de, aﬁ’?ﬁ o"ﬁ%\ ths %&ﬂuﬁﬂo e%g‘ey

pol ypr opyl emmprwmdwlmﬁwiwtﬁw atie;uimulet@tdten %dnfpmﬂxd Jpolyi m de,
pol y-1, 2- but adi ene and_cyclic ol efin-based pol yner. Exanples of a rmnorrer
form ng the aboveIW‘F%r(ﬂQaFPﬁtﬁﬁ?}e‘Eﬂ-ﬁ’}bﬂyY@Per BerpeEary fixing pgent 3 3.0

. 12'5 ] decpijfeen the two solids, preferably, the temporary fixing
20 agent in the form of a powder, pellet or film is heated at
a temperature equal to or higher than the melting point of
the liquid crystal compound to be molten and then cooled to
a temperature lower than the melting point, or the temporary
fixing agent in the form of a solution is 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 is heated at
30 a temperature equal to or higher than the melting point of
the liquid 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



15 1-nmethyltricyclo[4.3.0.12' 5] dec- 3- ene,

1- met hoxytricyclo[4.3.0.12' 5] dec- 3- ene,
2-nmethyltricyclo[4.3.0.12' 5] dec- 3- ene,

5-met hyl tricycl o[ 4. 3. 0. 12' 5] dec- 3- ene,

6-nmet hyl tricycl o[ 4.3.0.12' 5] dec- 3-ene, 23
6-ethyltricyclo[4.3.0.12"' 5] dec- 3- ene,

9-met hyl tri céﬁjt[ﬂgfl Ient 4 :qﬂ{e_’tév_%, This assembling temperature,

9-ethyl tri cyd Qi dddbnlds Irl8ie3 I ing point of the liquid crystal
10-met hyl tricycl o[ 4. 3. 0. 12' 5] dec- 3- ene,

10- et hyl t ri GRURSTUN®G Wpeth aF| ghe- Bemperary fixing agent or the melting

10- phenyl tri ' €Gaa3s

10-cycl ohexﬁiﬁ%éFoi % %Egﬁ&g C(S;ﬁ‘gseécé- ggg'ﬁ‘@fm{‘ rdi acri/dc F%‘ﬁ‘.”z‘.’%‘."f‘ng]l%‘ﬁ?z- ene,
2-net hyl t5 i checl (miell Ay POt wE IikneEld crystal compound or melting
7-methyltricyclof 4. 2, 8_ 12' 5] non- 3-ene, 30 tricyclo[4.4.0.12" 5] undec- 3- ene,
1-methyl tri c,dfla s of dimig Grystad é:[q&pound and organic polymer) to
2-met hyl tri qd lthdt doikd A We€)3- $Referabl 1t 1 °
2-ethyltricycl o[ 4. flé.%lZ' 5] undec-s)- e?g‘,ae erably (melting point + 5°C)

8- et hyl t ri Scl(ofedtdng pRiBLtumd280°3C knanore 3eferably (melting point
tricyclo[6.4. Q.lZ \5LtLr] +3-€ene - Lt.hicyglo[6.4. Q.17 5].tridec-3-ene,
B ot byl i oy atotd. SooUISEETRE IR TER08 £, VEh8l dademb Tng Hie S8
tricycl dol. refleddijldetatd 1200hEmeted, more preferably 2 to 90 minutes,
1-methyltricyclo[4.3.0.1Z 5]deca-3, 7-di ene

2-methyl tri c‘ij/’cqv[%ﬂsa Y| PEGERRabLY B o fd minutes.

2-ethyltricycl o] 413e) ahbunltd@Fathe’ tdmPO®ary fixing agent depends on
5-nmethyltricyclo[4.3.0.12" S]deca- 3, 7-di ene,

6- net hyl t ri &§h8 §lee3 of thespanding, surfame ofi)a solid used and can be

6-ethyltric : Cama.. /4l

Coct Ly sy SdSldecotel siEge of the tomporary fixing
10- e}]hylllt!?f i cz;gﬂrft[ dagefd. ﬁ&tﬁdaﬁaﬂ:—m&eﬁ di(;en&;o solids is preferably 0.01
10- phenyl tric ol4.3.0.1Z 5] deca- 3, 7-di_ ene,

10- Eycl ghexﬂ“{&l"c%gl Bl 4 ML ]ﬁreﬂa%—vs,oloéi Bfjeto 10 mm, particularly
tricycl o[ 4. HrbfleraBndeCh1in kiR,

1-methyltricyclo[4.4.0.1Z 5] undeca- 3, 7-di ene,

2-net hyl tri cycl o[ Fh¢ Dressugafemagsemhildng, two solids together is not

2-ethyltric . ﬁ!giﬁrpegfa - di

7-chlorotri gécﬁq{)fﬁfﬁ#ol% un e'ca-ig,zr%ggggﬁg,reﬂ}s acceptable if
7-fluor &0 i ;adiediom whildh Jamderznd, fiak ey processing step to

,[8 ; Img;glygf 2' ?%a%%ﬁ]%&é%agél@ggﬁ%# od 9h NSubsequently and described
1-met hyl tri gelow 4st dbtinddindeeacadn8odi 83@tably selected according

2-methyltricyclo[4.4.0. 17 5] undeca- 3, 8-di ene, 25
2- et hyl tri cyi@ &P8. Wl cTyisiad ceemP@uRE OFca comblnation of the liqui

8-nethyl tri Wﬂﬂ Ac&npgéilﬁi %ﬁf‘tgieg’dgfdﬂrﬁ’le’polymer- |

tricycl o[ 6. .1Z"5]trideca- 3, 11-di ene,
2-net hyl2% i cycl o] @he MatZrIlals ddfc4h®, twodiseddds to be fixed to each

- 8-nmethyltricyglol6.4. Q.17 5]trideca-.3 - diene, 30

tricyclof 6. ﬁ%‘%aﬁﬁ ﬂoéeﬁéﬁfwﬁtﬁr&ye?l%‘mq‘te‘f‘ %:xamples of the
2-met hyl tri apetierfiais QAnlldld meteas ,3.gikgl enderamics, porcelain,
8-nmethyltricycl oé 6.4.0.1Z 5]trideca-3, 10-di ene
tricyclo[6. AF?IJ@S_LZ'-CE?]'t FURRes .3 Weodi.cRaper and cloth. The materials of

2- ”Et hyltri ctd Ao 409182 Bbibd deChsd +¥ daehCother 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



36 9-nethyltricyclo[6.4.0.125]trideca-3, 9-di ene, bicycl o[ 2. 2. 1] hept - 2-ene,
5-net hyl - bi cycl o[ 2. 2. 1] hept - 2- ene, - 5-et hyl - bi cycl o[ 2. 2. 1] hept-2-ene, 5
5- propyl - bi cycl o[ 2. 2. 1] hept - 2- ene, 5-butyl -bi cycl o[ 2. 2. 1] hept - 2- ene,
5-pentyl - bi cycl o 2. 2. 1] hept - 2- ene, 5-hexyl - bi cycl o[ 2. 2. 1] hept - 2- ene,
5- heptyl -bicyclo[2.2.1] hept-2-ene, 10 5-9rtyl-bicyclo[2.2.1] hept - 2-ene,

5- decyl - bi cycg odec | - ycl of hept - 2- ene
5. 6-di met hyI %?Q.E? tlw(ﬂ% :E:Péf ﬁgg? %t%q]go me t tgec.l.iquidzcrys]: ]e. ompound
S-met hyl - 5- eddy ke b@h‘tbﬁ[ﬁr&n khfée@’thgr@?ﬂidw The heating tem erature
y 257
5- phenyl - bi cycl of 1] hept - 2- ene, cl ohexyl - bi cycl of ] hept - 2- ene,

5- cycl ooct yl Qﬁcﬁﬂﬂﬂi{@@m%ts@l@ﬁa %-6q otcm@l;/chieqlzelz tharepthe- ene,
5-chl or o- bi gy,

tetracycl o[ 4. &Aitgirggzﬁgﬂﬁ}lﬂeoﬁ Eﬁae&%‘l%&r}lgrygt t%on}potunt %%?/%Iaos fhﬁ SOlj' d

12 5 . 15 fixinglcammnis- aanethe 8ne11hydg tpdiimts,lod»f) thel liduid Ccrgftal .
1'.1 dod 3- b|c o] - ene- 2-carboxy]ic_ acid, methyl
bi cygl 1)[ 202ecﬁ%ene Céﬁw%ﬂ yn@tr}.'yprg erablyylmelting ‘point y

bi cycl o[ 2. 2. d]shent t5 @ﬁ@l@iﬁgrﬂwﬁ‘& al €500¢YY ! more preferably (melting

bi cycl o[ 2: 2. 1] hept - 5- ene- 2- car boxyl at e,

2- et hyl - bi RRwg 2 210f]¢1)epito dr@ktizngzapmmf cl@Qi ) - et hyl

2-met hyl - bi cycl o

2- met hg;l bi cycl of %nﬂ:ﬁgp% '@p ene- % car Q@X{,g{,@ r%‘%fb"yprsoon the surface
2- et hylltbl oyl alf has, bhbapfiﬁeérmﬁﬂenesd;m«;dtaltcm, lm:t y.b.n be removed by
2- et hyl cyclo ept - 5- ene- 2- car boxyl at e,

2- et hyl - blcy%f éi%?lﬁ £ §oLKens.: céﬁﬂ%f?¥ lyent VPFEWlSPBe?ﬁQ?sed for
2- et hyl - bi Cd.’@éa}{:l?n@m Qta §o§%n¥ wRL SRl A ALved Iﬂ}ib 1i<§lzid crystal
2-met hyl - bi cycl of 2 1 hegh] -ene-2-enyl acetate, acryl

aci d- 2- net hyq’QT!!i?Q}V?ﬂ @sze they LiguddeCryietah@opnqund and the organic

o e rors DATHEL ket WRtnSatns, (hahiliet ghion cen b uses

bi cycl o[ 15 2. 19 [dEEscl-ven&ha, Benlpoaabpxg/inimg dyeret Mysl thet sangdo thoke 4 .

-120S . L ilgtédc§g§¥€§-% a%d&%rggﬁygﬂzéa%é%us solution of an
inorganic alkali such as potassium hydroxide, 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 organic 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 is provided a method of



tetracyclo[4.4.0.12'S,1'. 10] dodec- 8- ene- 3-carboxylic acid, nethyl
3-nethyl-tetracyclo [ 4. 4. 0 .12'5 .1'" 1 ] dodec-8-ene-3 10
carboxyl ate, ethyl 3-methyl-tetracyclo [ 4. 4. 0 .12'5 .1'.10 ]
dodec- 8- ene- 3car boxyl ate, 5-trinethoxysilyl-bicyclo[2.2.1] hept-2-ene,
5-di net hoxychl orosi | yl - bicyclo[2 2. 1] hept® 2- ene,

5- nethoxychloroneth l.Si bi c . 2.1] hept -2-ene, 15
5- di et hoxy S (fsq S#E‘f’&g % a%{ %fﬁeél%qrgfté%ﬁ,mec%an]ical polishing,
5- et hoxyhydfdmm Silyl-bicyclo[2.2.1] hept-2-ene,

5- dlnethoxyhydrldeSIIyI bi cycl o[ 2. 2. 1] hegt 2- ene,
5- met hoxydi rfeét) hPI°§|iIt9-I°DB-F’(9yéI bfguédlqm a)_ggpound or a composition

5-tri et hoxy Hdmpri 1) tdle? 1 Plﬁe& Fale
5- di et hoxychl gwgy I fﬂbcbl cyc%g 2.2. 17 hept - 2onggound between the surface

.5- et hoxyéhl @ﬁ)f&hﬁhp&&f@t-ﬁh&:@bﬂﬂ@d m]ahhpnizaérpolishing of a wafer

5-di et hoxyhydr.i desi | b|c [ he
5- et hoxydi OIR,FISFJF 08 Zaﬁvifke 5&2 ﬁ Sirface of a base plate

5- et hoxydi etgod $1;M_nd3|m@plpz{¢£, any hept - 2-ene, 25
5- pr opoxydi rret h5‘1 silyl-bicyclo[2.2.1] hept-2-ene,

5-tripropoxy eafiing|ay 2 tempanature pgqual to or higher than the

e e L S Tl Mgy compona and coio

5- di net iyl chinddds rthysl 1bquid| afPs tall [dompiouhd ds, s8Didified in order to

5: mref 2%: glr ggzl% %@%Bﬁ'&% 5 &%ﬁéb ez:Wca?f polishing on the surface

i et hyl chlo® Gﬂid Washa q;szm{.Z 2. 1] hept - 2- ene,

5-1

5-di

5- ethy|dICh|OrOSI| o[ 2. 2. 1]hept 2-ene,

5-(2-trinet hoxyS| I o8l mechandgal nodd shingd may be

5- (2- di met hgyppatd Vs I e\ie 2.1] hept - 2- ene,

5-(1-trinet hoxySI I et hés?%bl}{pc/hceyo[zﬂl lept - 2- ene,

5- (2-tril¥et hoxysi IIyI )tpﬁopybpbltyclﬂ[l@.ﬁemx}cbmyzﬂacﬂmg agent which is
S-(1-trimet l,-hicyclo[2.2. 1 pt - 2- ene,

5-triet hoxygﬁgls"'ejt%:ll z%(ﬁag[ f?éf'.pfh?éf’;];%z‘ﬁe?°mp°su§'°n comprising
5- di net hoxy rmtdwiquh.ald?@ts*t}dl domyetnd 1s2pd§he;l)6n8d ®etween the surface
5tr|rrethoxy opy! si | |-bICC|022| cPtZen

8-tri et hoxy ;FIR'}/ e LFu e o £he) ‘bage Plifffec-1n e |

8- net hyI di ”@d&?@éﬁi ﬂ‘ﬂ ét%ﬂ Q%CI Q:hIe ‘I:emp‘bra:% fl;l.gci]n§ adent 2sl néaeea 10

3-ene, 5-[1'-nmethyl-2'",5 -dioxa-1"-silacycl opent
bi cycl o[20 2.tg h@pmoa_zteneand then cooled to be sol:l.dified to f£ix the pad

gl I[écygﬁ)gglnt yﬁfbm cyc? cﬂlfeéé ifﬂ:g%/l 22eng “droxar

5-[1"-net hyl - 3 , 3'Indthd 'stiept ( BhepthgimeXhdsd eflipwsd-tionling the temporary
ZI l[ ?cynggsl n\;gbla§¥8£ %[ei;weﬁn} Q&%%p%ﬁgmﬁ the CMP pad and the surface
of the base plate is not particularly limited. In general,
25 the temporary fixing agent is positioned on the CMP pad and/or
the base plate by suitable means such as spraying, applying
or placing, and then the surface of the CMP pad and the surface
- of the base plate are assembled togethér. The methods have

been described in detaill above. Out of these, the step (1)

30 i1s preferably carried out by spraying the liquid crystal
compound or the composition comprising the liguid crystal
compound as a solid powder on the surface of at least one
of the CMP pad for a wafer for a semiconductor device and

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



bi cycl o[ 2. 2. 1] hept-2-ene, 5-[1' -ethyl-2',5" -dioxa-1"-silacycl opentyl]

bi cycl o] 2. 2. 1] hept - 2-ene, 20

5-11',3 -dinmethyl-2'",5" -dioxa-1"'-silacycl opentyl] bicyclo[2.2.1] hept-2-ene,
5-[1'-methyl -3",4"-dinethyl-2",5"-di oxa-1'

'Iacyclopentyl] bi cycl o[ 2. 2. I]hept 2-erdd,

1' - et hyl 6'.-di oxa-1'-si cl ohex 25 bhicycl o[ 2.2 h ene,

% --etthCEY%§ %quQEOfnngFe%§ SﬁgfygﬂkBPByEP fiEEEFhE%L gRgHid

[1", 3" -di @{y@ﬂa‘l?corﬁpo@h@é% algewaewfpmxwﬂbpmsqwha the 11§l a2- ene,

1

1

5- [1' met hyl - -di net h

acyc|0hepywpxpﬁcf@mmpgng thépp.gogﬁgsition comprising the liquid

1 hept - 2. ez veghr, BoBbUK s oeobheith oty AP U voRE P BhEKS! ©L 2 2

acycl Ghexﬁnioatmg -HMecysrdlo;[efntZ 1] kept - 2 ene,

- phenyl - hyl - 2!
cyclohexyl] Eﬁ%Zﬁﬁdlfﬁeﬁﬁtzﬁﬁﬁ1 cularly limited and may be a

a
1" - ”EthYboﬁmd@BE&Mljzaﬁ%iﬂﬂﬂqéanbnﬁéven fabric pad, suede pad,
acyclohexyl] blcyclo[2 1] hept - 2- ene,

- met hy |arpifdqiad m;aadz f@anmdomdl or composite pad

S SUS by RO o ool Y’ *ifiese. pags may ke made £rom o ,

Si
5-
5-
5-
30
si |
5-[

1]

i

-[1

il

- [

i

-[1

[

-[1
ept 2- drfe, phlyurethane polyester resin, polyamide butadiene-based

[1

o]

-[1

-[1

C

- [

g ' - | oh | ]-bi
[ 2 ge g_]h Kl dIErIDelg Pyt T?xe pa&rr]n}llyegg a,2 1amel(.;ll.|a(:)cXg% no%vgo%%%cfgngy I-brey

- pheny lpad néﬁéﬂlf%m bmes Idxa@d&leowwdeblanweowat%ﬂ]ah@t 2- ene,
- met hyl - 3 -phenyl -2' , 6' -di oxa-1' -si |l acycl ohexyl ]1
, ycI o[ 2.2.1] kepﬁfge@n@e temporary £ixing agent is positioned between

L ety chir e the Basd @iavd, ohkaguchesd! bolpgaolianc! (2.2

5- [1' - mdtShylan@d tBendcooded' tabeasytidhEigd] i -omdsex d:;ocfn{: Z:rﬂa tMPepadZ ene,

20 5-[1' - neth 7' -dijoxa-1' -silacycl t - 2-ene,
3-[1' - [ et hy©: !thﬁ b%??ré%’ﬁiﬁq %ﬂ“ ghe (ﬁ%%&ﬁ%sgi ?lglc"ﬁléf%ﬁb%r ]a‘i 8P8[ 4.4.0.
12" S1' 1] dodese gheneMRhdBalnll tHBibde plate disOn8atedsdt ACYehpBedtke

equal to or higher than themelting point of the 1iquid crystal

U'IUU'IU'IQ(I)'I:TU'I' U'I(/) U'IU) U'I(/)

compound used as the temporary fixing agent or the melting
20 points of the liquid 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, is 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 1s preferably 1 to 120 minutes, more preferably 2 to

- 90 minutes, particularly preferably 5 to 60 minutes.

The amount of the tempora:y fixing agent, which depends
on the size of the bonding surface of the CMP pad used, can



2 5 tetracyclo[ 4. 4. 0 .12" S|'" 1] dodec-8 -ene . The cyclic

ol ef i n-based polynmer may be a copol yner conprising a specific a-olefin
compound such as et hyl ene, propylene, 1-butane, 1-hexane, 1-octane,
trinethylsilyl ethylene, triethylsilyl ethylene, styrene, 4-nethylstyrene,
30 2-net hyl styrene or 4-ethyl styrene as nmononer in addition to the above

monormer f or .eg%utihl:eab& Heu (?géteefd nc-ob%sh%q:z%mt\ma?tr 'th%xetrm!cqcsneosfs to t%d e

ol ef i n- base ymer i'n
pol y~7, 9- ( 4-tenigotary fekhagyagehoyayer Fotmed between the pad and the

tricycl odecane) - cQ- et hyl ene} 40
pol y{bi cycl g{a'?)e&p PeptsoPERECEBPLY| RyR1 i B0 RQ Mmy) Moxs. prefesablyr i et hox

ysi Iyl -bi cyq Qs2.ph Hohapt mér,epalrtdRfhilarl ferably 0.1 pm to 5
nol y{ bi cycl o[2, 2,"%'] Kept - 2- Ao DRl 3k ey B By eroroer Yy Prdo i tend ™A
suitabl e %i | m nay The preesurd £oFf ragseniiing Hdwee CMP| pad acktith dihegbaseuse

pur pose. Th eppl | rature for, fixi he organic. pol r filmto
t he polishe 1%}%5%&#28%%?%8}1;?:@?6]& r?ige&(i@?a&h%ﬁ%rﬂwgésgn g?laf’ﬂe

nel ting poi rdhedfchenf daltiebhanisaal polladiling Gtdhedd idirddtoutof the
liquid crystal conmpound 10 and the organic polynmer, is preferably the

mel ting poi URFeqURR LYy dity Atpdnad @t Sy RS SHEakAY isetesfiast s of the
liquid crys t "d}y%r ni I ' int +
3000, nor etagcef er abt| 3:%( %e t ilﬁgug?idnt +t%%) lct%g'e’ rreiafior#ggpgigﬁltb&éggggg) :

part i culldy | wridfee ldigul dl Sxyadiali mpmpsiund -ank) Ghe exgasiid mplymen. + 2000) .

The assenbling ti i I to 120 mnuets referably .2 to 90

m nuets, nore pre &f aéf‘gé%g%%ggcﬁ/ fm%ﬁatv&%ferm@ rp?‘essééﬁfcéorf%‘}c%os‘{gﬁﬁﬁ'?ﬁg t he
pol i shed wafoan e fcddd e @it ALrp@ry redifndng ichditicdinmddHdnardal | i mited
and may 20 be suitably selected according to the |iquid crystal conmpound or

a conbi nat i #PERIRG iStER #sdngthe Ry fix¥ed p& ShgakrsepBlaker. In
the step ( 4ne chbREcdRicHANSIIE ﬁgl%hﬁnﬁfﬁéﬁ 93P Fe A IE} chir-FbiaS

separated. The tenporary fixing agent which 25 adheres to ard renains on
t he waf &5 i 9ull 2bsctenperaturelower than hhesmedtindpypint Wicthe Rdquddf ace of

e, <L AN LG 0P kel L0850 E2 TR B Ry BTl oce
cont ai ned i rdnpourdE @ tha sirdem Mn Pgoelgmarmy
» The chemical mechanical polishing step can be carried
out by a known technique using a suitable chemical mechanical
20 polishing slurry under suitable 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 1s 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 fixing 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



30 conpletely. The solvent used for this purpose is suitably selected from
sol vents which dissolve the Iiquid crystal conpound or both the Iiquid
crystal conpound and the organic polynmer . Exanples of the solvent are the
sane as those |isted above. 41 Exanpl es The foll owi ng exanpl es are
provided for the purpose of further iII@§trating the present invention but

are in no 5 to_be taken as limting. le 1 0.54 of _docgsanoi c
aci d (beheniw\gq%‘cladfoixeflﬁe f“@}%sava%r%WPgég‘g&ﬂarbw itgﬁ’r'eﬁlﬁﬁﬂ Bfaced in
a col utmar pi=Rs Péfeh henitBbleadabpRalatas fowiwKht IH AT Aeselr13@dMBE and a
pressure of 200 k% cm2 was applied to the solid powder for 3 mnutes to

obtain a coltihaethed ef hewpragazldvafixtndothe CMnpath 4t sherAdsbeof 0.7

nm This pel a a t ' a

'hi ckness. of 07 Teodd, Tt Thel stinilubeclaphadh Ts SRTSEA BEBKERT D)
mount ed dn tdme widih @todlifd cattd csusb ohvdiomswae lonet of atrdid@arg kkifllodnng hot

air with a ater. The pellet began to nelt at around 80C so that the

mol t en docosaoidF i d spread over the entire surface of the 6-inch wafer

in 2 to 3 mnutesacobiid@hg e aadReed Bnboddméat 0¥ WheePrieden@om
tenperature, the silicon wafer was polished by a coomercially avail abl e

pol i shi ng meldVieRt o, dhepdmios igoddds: @aesia wadernwEpar angsmieandyclerbl owi ng
150C hot air, t l3ﬁi¥?¥ fage & i nﬁaier and separat ed
fromthe gl élséé;i?uabsét@a%g,é an ﬁ?‘leéf | xecf%'s’%'ﬁ%nc%ﬂ&z% of t’he silicon wafer was
cleaned Mi th a 2 %Imathiesecaseql atccanrdirg tet tlaerpiregeatmnrent tyml) akiede
containing 10 % of . Lsgopropyl al cohol as cl eanj ng sol vent .. en .t he

t hi ckness o stﬂﬁo‘ég'?'lﬁgﬁ ‘Eg\\{#’%‘gﬁ%v\ﬁ’f'%?eﬁ%g"%‘§#%’gf°ﬁa \ﬁ/&g'ifﬁ\é\gﬂﬁﬁ°50npar ed
wi th 650 pmdesiiies, ROnpgEigiiggand variations in 30 thickness within the
plane were t 5 pm which neans that the silicon wafer was well polished.

Wen the cl ddnled P@stidondng adigularystadsienpaund aas? 695@PFH LR ough
ot obser ved AR RS, L AGELHERR Chipoded Te QUGN o PinelBEl T
was renmdfed dfy thieewafey. £oxaapsemicinduttor ndev bub Andttherssirfasenbifed with
21 O nam ol TAT BT da 0 Th WS NUsed [ 1 place of the o-inch
silicon wafr2) 0. Meatdng at, A2tenpecanate Céqhaxyts o Hibhes thadthe pl ace
of 0.547 g of docosanoic acid, and the tenperature for nelting
melting point of the liquid crystal compound and then cooling
until the liquid crystal compound is solidified to f£ix the
20 wafer for a semiconductor device to the surface of thé
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
kcompound.
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



10 1, 12- dodecanedi carboxylic acid was set to 150C. The al um num substrate
was polished and separated fromthe glass substrate. Further, the fixed
surface was cleaned with a 5 % aqueous sol ution of tetranethyl ammoni um
hydr oxi de. When the thickness of this 6-inch alum num substrate was
measured, 15 it was 2.5 nmm conpared wi t 803 nm before polishing and

variations in th'tctﬁ_{rgass w’t%iyp t he fl ane were t 0. OL_.mm which neans that
the al umi nufiPSuBst waggs P PSR AHETPRANRP SHPFAZBTE! ¢ he
6-inch al umgedmesudag 8he waBePPSHAAhd HtOBANthET 4 @LEAGE d9/REPEI1LR
absorption 20 attributed to the organic substance was not observed at all,

whi ch neans OghEt1lm heraprlyinrg 5P the sagfaas §s assoluibargopfadndagi ng.

Exanple 3 2 Camxﬁi’ VRS I i t.h a glass substrate in

t he sane na%n'egroe'é'%%?n a%ererpé:%exceﬁgstﬁ:ﬁlaq) S§q1‘¥nc{|n'1 X 13 cm pol yet hyl ene
terepht hd@l at e (PEInh thénmdses wisapplicadybng thé kippdiesstiein 2bcHniqwas used
in place of ,the 6-inch silican wafer, EOl I shed, separated fromthe glass 30

substrate ard QOFaR&F tigantye 1im f0q, Mayh Pe5 SR goadng st rate
was measur egoaftidlg Pelirtaifdcohtings A1 YNBSARR EGphdy c%it‘i@dg,eiﬂke

polishing and variations in thickness within the plane were t0.”5 um which
means that tled gPating eulrintingwns The tepppremydfivtes adent mayibe 43

surface of - iC {4, erv t reflection
type FT-IR, ta%%slg're&]igglr?@at r iabéﬁg%%l&a@ﬁeo\égr%&gﬁlssd sgggt ghggﬂ\%ggsﬁ 8bser ved
at all, Mhi cuitednle tihdn tfidmdayeryoumed by appleingy thes tempoyagyby

cl eani ng. 5|’Eﬁ-)é<ﬁq-npl e 4 Asilicon wafer was assenbled with a _rubber sheet in
the same m ngs agpnE,ang| eattering the golvent is sulitabdy fhregedavi ng a

thi ckness ofy03Rhel PP Jat8Gbn ReRnAAquef ahlie the Gohlel t2hitTbRumss¢Rat rate
and a 20 cm X 20 cm nol ded rubber sheet (EPA P of JSR Corporation) having a

t hi ckness ofliZiuh@ Wryshkadd dampsiuinse ¢ thee sgladsl oouimomposd tion . sEbe,
separated a i s, qf ' <] i 1.jc waf er
was neasur eﬁ#t@?%l"&%%&ﬁw %}'gpﬁ'%gzﬁmigo%%#ger ##h%myé, ?j@ﬁ bef ore
pol i shi i amh,vaoirat pre€erablllyi 0k0eSstoi 5iwm i h®nyiaee foar sch@®tbrdng, which
nmeans that the silicon wafer was | polished., When the fixed and cl eaned
surface of t1¢ %ﬁﬁ&ﬂgéﬁx E&n"wgg‘& ‘B%?&%Yé‘d*gc AFFRAR LEMPEERLYR®S: ype
FT-1 R absorgit ibgh nddtiinylt edot achit€ed’ ¢RI QoiVEﬁEanPﬁﬁ%iﬁg,na&yﬁ’ﬁ%ﬂ ved

at all, which neans that the adhesive used for asse y was renoved by

cl eani ng. CdfpEREFLed Wb @l 8 temperatursofrpreferably (Meldiingpodsienl ed
wih a gl asse291auRalEAleea] dAbAAE uERANER S514LL oK UL 1RGP kol ! 2
abl e np

comercial ly aval poxy adfiesive was use ace ocosdnol ¢ acid,
t he surf2ce (ofelitimd padait si 120001€C)vwamerenpseferiabigd (méiddngn patlnenpt was

made to remye,the 6-i silicon wafer from.th | ass .substrate .in the
same manner%gz)as 9 gné}a%ge pf%d’fq"t ey ]%r(ﬂ ighi r?@‘rqijt%"@{?sﬂﬁfr AR hoxy
resin adher gehedtrifdf ©cdint he 1RIQ) Vo qRdlAtien Puldy okapeid).con wafer was

cleaned with a 5 % dinet hyl sulfoxide solution of tetranethyl anmmoni um
hydroxi de. Wen t #& $hiBS388sRas thesiprperatugeyRr dheccomprsdfpenrtol R

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 f£ilm of the liquid crystal

30 compound formed on the surface is heated at a temperature
equal to or higher than themelting point of the liquid 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



44 absorption attributed to the organi c substance was observed, which neans
that the adhesive used for assenbly was not renoved conpl etely by cl eaning.
5 Exanple 5 The entire surface of a 6-inch silicon wafer was uniformy
sprayed with 0.5 g of docosanoic acid (heghenic acid) in the formof a solid
powder, heated at 150 C, stuck on the h pl ate of a comrercially

avail abl e 0 s e e pl at e
at a press%%f@%ﬁ ereaﬁ-'terCE %‘ﬁ%tr;%%r ace %g'oggt Ee’Q.t 89§§§ Tsurface
st uclk gln thg:mar dihplmaébtnig mmbelrtm%ai|undSbfylsamb1:c®n@mn1ﬁreL Thaks! yh
avai |l abl e abras i on _was ie Af ter polishing, the
6-inch sili &P e\f\'ﬁ’ﬁ&“ﬁ/&? é‘lréd ﬁypﬁ? BEXEG@W&% ™o ?hg)

pol i shed surdaqeetiid)y Pyintenansioed )f,r aivreh@radedapigt Qme_ﬂ%gnb' pbAgragent

adhered to the separated 6-inch silicon wafér was refmoved by ¢l eaning with
t et r ahydrdf dr af° é%l(ﬂ!@i}ﬂ@%(ﬂm + M8 Ckhe cl eaned surface of the

6-inch silicon wa r I t rlbuted
to the organic subs aﬁ%gs%gggngggo%gse%@égfﬂg ElII? V%v%&gﬁagn%ahvgg%c ﬂ&%
fixing agentwﬂﬂedhéosulas’smbé wwsnawaﬁ/ed ﬂsynotq&&n'mg:u]%ﬂ@l&m&taa The
surface of . 6-j.Nnc con wafer ol ished in the sane nmanner as in
Exanpl e 5 e%éeﬁldhﬁ'?gio %‘ié’hof“'a? iﬁaﬁad&%n%’a?%%ﬁm@/l‘?%% YakeT @Sed in
pl ace of 0.2 WolGARSAIAS A dlneliad s Ranas &t TGk Wcdde 6-inch
silicon wafer was observed through FT-1R in the sanme manner 30 as in

Exanpl e 1 afaqgopding i dtheadslaryhid @iryatal sonppund tysedr gani ¢ subst ance

hasenly wos 1 omousy Byeel SeHedFROE JtE chTalh At 00: Q00 aliBPrtlho, o

silicon waf etrhe/vaﬁafpmi ishsdbjectéd sanspechfite procesddrmyraplozordineetb t hat

10 f 5 t r ahydr of /10l | ut I ti f 5
80/ 90) of ddAR 5 BUAPPRSAE TR AARPDI: £13r SHROLIho! R PRCHRI Y d o

the wafer by R a{pgubed iRt WreatRd wilidrae10h Ts@ﬁ:i@bhﬁﬁ@t%!r' i con
waf er was observed through FT-IR in the same manner as in Exanple 5 after

pol i shi g R5EkqGa Aenthetrearsarfiase havéngane @W@W%@lﬁa\pnm

observed at leh ac% | asgetg; é!é.ﬁ&gf y was
renoved by c eam ng. anp| St%é]%teégga:{ eﬁ% I 'nc |con warer was
pol i shed i n pkilLighelrapoé ttairmeeaassurfdi:anphec@xﬂmgpto chacu8tgneksa 5 %
n- hexane sol on of 1 12-dodec di l.ic acid i ed b sSpi n
coati ng insttghed w5Ee §p?‘§§?ﬂgi 8 %Bfﬁb% 6’@%1‘:&3&:3015 &\A@f}he‘% Qﬁed
surface of tdrtddchinl bliQ:ﬂ@rW@E%"e,W%heO%@’e‘ie(ist brodedsed: hB an the sane
manner

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 step (4) by heating at least one of
the wafer as the workpiece 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 vpoint + 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 ligquid 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) 1is



20 as in Exanple 5 after polishing, absorption attributed to the organic
subst ance was not observed at all, which neans that the fixing agent used
for assenbly was renoved by cleaning. 25 Exanple 9 After the entire surface
of a 6-inch silicon wafer was unifornmly sprayed with 0.5 g of docosanoic
acid, the wafer was heated in a clean o¥én at 120 C for 1 hour. After
heatlng, t he waf er mai taken out and the docgsanoi c acid coated surface 30

of the 6-i ndi&PPLEBRINAEIL, thesT e’ SMtarannt the Yatem xthe ARy 3s
substrate Wy sitRAlae @ i3t nd?@apeehar 2hel bolEQhEEeﬁreai} 30reged 3@ cm

gl ass substrate was placed on the docosanoi c acid (behenic acid) uncoated
surface (to the prfersten)a semiconsucdion dgvicents caryierh onds betweenei ght

46 of 50 g rg};ég)t 0 RIS tr ﬁ{ﬁ) s |left at
roomterrpera% ur e et%)ho%t?réﬁeti?%t er f hto %[tnﬁ‘]: tai\ass su%'%tra aced on

- the unco& edesirdatmdtor Hevicec essede @‘eﬁdmtﬁad rﬂbnﬁlﬁh&@tbﬁ‘ﬁtex\as
renoved, and the S%gl ass substrate assenmbled with the 6-inch silicon wafer

was hel d on HP9fddeaidihgbhe d4¢ing Fane inTF’é?e'a‘F?%r(“t heThergreft®afer was

pol i shed by hePphESRifit mi%ry&ué&@deemrﬂ éhé&n@&aﬁéfaﬁe@%ﬁﬁ' ve was
applied to the wafer. After polishing, the 30 cm X cm gl ass substrate

aszeﬂbl eddld:hﬁ diaing dapechnsthecshepal®) and &mm ftometthd@ifidrgng ji g
nafer vas. r S HEBP Y Ble bt dialtSt aila et Sl Fn8 ARG pbE?" o

fixing dgenthasdheesd atfdfib:l&d 6ahnbé Suarthen mﬂed\/amﬁmeadtm sltepni ng

with.a 15 tetrahydrofuran/toluene m xed solution (volune ratio of 80/20) as
a cl eaning dANent. Wen the cleaned surface of the 6-inch silicon wafer

was observed throggy ekamBleabsdieh! ithe Procelddliad 4o the %‘t@i’”é@f)S!QSt ance
was not observed at all, whi ch neans that the fixi ng agent use

assenbly wa§h=eeMé@hwgcpﬁahhﬁgremmf@cpoothéhgwm%@ ag weld. tbe
S b SO0, " SRRy Bbhei i RPN Sh Aol BATRSS SUPRG 10
docosandikx daheal defshetdﬂe-eah:eaneﬂasarbﬂcmafwa_fear Eomah semiliconduesaber was
a3 o AR e SO oL At o e B "
whi ch neans céhgdmsiddendird £t 43 nipunTEE HAE1\WISol € BRt G eBY
cleanlng Exanpl e 11 The sur ace of a 6-inch silicon wafer was polished in
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 semlconductor device is
cleaned while the organic polymer £film is fixed to the wafer
in the step (5) and the step (6’') of dicing the wafer for
a semiconductor device to which the organic polymer £ilm 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 light 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-220M-120 of the Furukawa

Electric Co., Ltd., Riva Alpha No. 3193M, 3193MS, 3194M,



47 the same manner as in Exanple 9 except that 10 g of a 5 %

t et rahydr of uran/tol uene m xed solution (volune ratio of 80/20 ) of
docosanoi c acid was applied by spin coating in place of 0.5 g of docosanoic
acid. Wen the cleaned surface of 5 the 6 inch silicon wafer was observed
through FT-1R in the same manner as in anple 9 after polishing,

i ch moans SERAISe nat PRl dFaBiR et FIES Sl o s TR BhoBs”

cl eaning. 181Bs3npiesig, Biman Baogms!, 3uésH ala snbegsrbwietrtd/\eénnel i shed
in the same _manner as in Exangl e 10 excegt that 10 g of a 5 %

n- hexane/ buCPFPREatd L8 nARED 161G | TAPg qanEg gna S@ON&@POOPf

1, 12- dodecagggi ¢kl O)Q&htle(j_i%gl govas rap! ied by spin coating in place of 0.5
g of 1, 12-dodecanedi carboxylic aC|cIf When t he cl eaned surface of the 6-inch

silicon wafer wasAﬁlbeertkwdlhingg:lagéTm REifd xeldct ¢ &he prliehedisurfiaBranpl e
10 after |ISh absor t|o trlbu to.the_ qrqa ubst ance was
not observe&naF ib Whi 2 Q?Hs t hekte "ff’gfqﬁ ﬁ%&’%%hﬁségcﬁ' iig'ggnbl y
was renovednlyg Bé@ﬁ%ﬂﬂixé@wl’sébbﬁtﬁﬁaﬂ?bﬁ £hd used e 1yf haasithgcon
waf er was polished in the sane 25 manner as in Exanple 5 except that 0.2 g

of a conmer &taPl femparphpre e@gesl &G ihighas tll‘;ﬁé’dtlhﬁ pedtdngf padeEsanoi ¢

aci d. \Wen ::?&eat | i co romthe
hard pl ate ?’% tﬁ%e:gg(ﬁrewrrg:n er ei]'s |n \ﬁ% P'Hegﬁaf er 6'1)| sh?ﬁé?ggér\%és
br oken. 19hema ﬂheiepox)apeehaniaqhheadt %esisrl:faace &b tthe bbokenhbatipgrt!|y

d f d h FT-IR b | but ed
o the or gaemoaTaitaR: + e LRRERS o A H b eRATIE AR BRE=RREEnEoRgont

used for asaﬁhmn\gashaouéa@mepa&al ehetybhy sémemaccoé&:@gaﬁal e 13
0. 075 g of docosanoic acid (behenic acid) in the formof a solid powder was

wei ghed and tHead@gcifigatdionsnof thes selechedyidigiahdaRes having a
di ameter of 10 mMmphangazelr $3SWhEch Qﬁezgﬁckﬂ % 5 Was BRBhI 8¢fliQelNe

solid powder for 5 mnutes to obtain a c | et having a di aneter of
10 mm add aitShldd-lqedsdmfth:e wrhepTHi69 .peThet d:lvaingl aeeuodnandechaauipgat e of

a commerci al bl e rat us inch_s con waf unt ed
o ohe bl FacteRy BLpiRe ene iR #eadren A6Ra2tha e Hitos 3all Mar e
heat ed by bhot partiilalyeilimibed.pel | et ~began to nmelt at around 80C so
that the nolten docosanoic acid sgread over the entire surface of he

4-inch wafer in 1A9eSCHIREIRR 15 puPsagrentdy ghver of the ShaR 48ur

returned to rhO@He! EE’BPV @’BU’F 1he gL P RRAOS 116y ti% EQﬁpéHEﬁ:ii@ St uck
to the hard plate of the silicon wafer was polished while a commercially

avai | abl28 alﬁié@idvéosctlhﬁ ipod ishe dapigiare s unfacee qfadhermagemdassia ng, t he
dinch sil SUhuRla s BeRted LA NE! PO (ol ALbnb L O JIF cRY! 1 SPOC

surface side an separate om ar
composition comprising the liquid crystal compound.

Thereafter, in the step (4), the wafer for a semiconductor
device 1s 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 is suitably selected
according to purpose and not particularly limited. The
dicing method in the step (6) and the subsequent cleaning



20 fixing agent adhered to the separated 4-inch silicon wafer was renpoved
by cleaning with tetrahydrofuran as a cl eaning sol vent. \Wen the cl eaned
surface of the 4-inch silicon wafer was observed through FT-1R, absorption
attributed to the organi c substance was not observed at all, which neans 25
that the fixing agent used for assenbly%as renoved by cl eaning. Exanple 14

A 4-inch siljico fer. .was st.u on the hard plate of 30 a commercially
avai l abl e G@I;ea%bl\aq&ﬁ%&g i%ﬁee%;é’r?g: r?gﬁr?é:?{ it %58'13 except that
0.070 g of 1, 12-dedecnaedirialborythé cdgdhi®pdiSaibrt Fillmesed 18- €8 g of
docosanoi ¢ acid and the tenperature of hot air for nelting

1, 12- dodecarf®édiPcdrdboxy ik ned Pasitiavd ardyy gmitedbanha@ay be @omercial |y
avai | abl e ManieRliahs, WA NN Gl rii0odddld it e Suirhagea gl the

4-inch silicon wafer. en t sur Inch™srli con wafer
was obserSvedhehongganiEl poRymer Hd lsawbhichnecan he useBxdnpthelfrabent 5

l'i shing, ah ti ttributed to th i ‘ d
a1 o o Ay 4 8tk O edp Lo Baivied t+ B T EB dRn WisEStaRtved by
cl eani ng. BExae temporyl Fi%kialg @w%araﬂemaﬁny( Referine aeidhngd the form

of a solid powder was heated at 120 C to be nolten, the nolten docosanoic

aci d was poleBpenatyire Of thraroRBLdi EFAML RIS the Megexrialanét heof 10
nm the te g%tnqr d t , t olid
docosanoi Cng,g mcgp%ﬁ%?ogggﬁf%%%%ﬁ%rpc%iiﬁmxl %ﬁ(ﬂzﬁ'g%%ép g?}g%ggyio

obt ai n ddl uraiarohsdco pedgyvingd cadehatey odiyertdtydrensl, Holyprapylzneengt h of
about 10 cm_ Thi g.cal ummar do anoi.c aci cut into a pellet having a
t hi ckness ofpo}yﬁ%wqt%eaq;ﬁrﬁ%’%g‘ag@t ar P#Pf\gatz’l?ﬁ §B&¥8Pea B9ill'ﬁgﬂigﬁ'i con
waf er was p@dizhad 2butadl M@ icidI A \Glid Mkl -Hawld Pylmerachi ne in the
same nmanner as in_Exanple 13 using this pellet havi n%ﬂa di aneter of 10 mm

and a thickness ofxemphesaofe@ Fomoners§ormdaa, thec |jbovie; €¥ELAEf er was
processed i i I@@grg h ke _]u ce of
the 4-inch glﬁﬁéﬁ%ﬁéﬁﬁﬁbgg fE)rB?sler ve k?ﬁ%é&gﬁqlf?iﬁlkﬁ Aggggp?i éir}a' ’
attributlsd tlomethwrtyddyelnisthicd wHdew3-@mer ved at all, which nmeans
that the fixil ent, used far entl i s yenpved by cl eaning. Exanple 16
30 Caol umarﬁl?%f%ﬂgféhcé’(ﬁjt@r%‘%'iqg egc‘#l\e%: a\ﬁnf?g a dianeter of 10 nmand a
| engt h of almute tHy Iup e 1340 Naxl, 1P Jides -svdne@nner as in Exanple 15

except that 10 g of 1,l2-dodecanedi gayboxylic acid was heated at 150C to be
nol ten in plAEeIYIFIFcvFlddocsdrdi c 1995 3-BRe col umar 50 :

1, 12- dodecanegeddhi el dyc @i 4 Iap, 18] ddd-O3 ke MM thick pellet with a
di anond cutter. The surface of a 4-i1nch silicon wafer was polished in the

same mardfer Grethyltehgialalb Scbit’ tidectdveneel | et was used and the
tenperature iy N3l Wi 014.3.0.1%°]dec-3-ene,
9-ethyltricyclo[4.3.0.1%5]dec-3-ene,
10-methyltricyclo[4.3.0.1%5]dec-3-ene,
-10-ethyltricyclo[4.3.0.1%*%]dec-3-ene,
25 10-phenyltricyclo[4.3.0.1%*]dec-3-ene,
10-cyclohexyltricyclo[4.3.0.1%5]dec-3-ene,

tricyclo[4.2.0.1%*%]non-2-ene,
2-methyltricyclo[4.2.0.1%°Inon-3-ene,

~ 7-methyltricyclo[4.2.0.1%5Inon-3-ene,

30 tricyclo[4.4.0.1%°]undec-3-ene,

l-methyltricyclo[4.4.0.1%°]Jundec-3-ene,
2-methyltricyclo[4.4.0.1%%jJundec-3-ene,
2-ethyltricyclo[4.4.0.1%°]Jundec-3-ene,
8-methyltricyclo[4.4.0.1%%]undec-3-ene,



5 changed to 150C. When the cl eaned surface of the 4-inch silicon wafer was
observed through FT-IR in the sane manner as in Exanple 15 after polishing,
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 10

cl eani ng. Exanple 17 10 g of docosanoi c 32ci d (behenic acid) in the form of

a solid po f. palss,s tylene were wei ghed and 15 di ssolved in
B o e

60 g of tetr ran.’ 'v?é’se’appl ied to a glass substrate

wi th an appla-eastiylaird olfdled enid.lo .a%r® fivrffaydnza-ede pmthick film Further,
this filmwas cut into a 5 c S cmppiece to make tetragonal pillar-1ike

X
pellet . A Aﬁ'lwyéiqziiﬁifﬁ’]\&i%ﬁ Had “stltdddes3ren®r d plate 20 of a
comer ci al | &) 'Alq;{lﬁmlamqe@#%’uﬁ@,%ﬁi s pellet in the sane manner

as in Exanple 13 to polish the sur ace of t € 4-inch silicon wafer. Wen
t he cl earfed lsmetiwd tofiayad of-4 (310 .50° | ldecans - ddeneabser ved t hrough FT-1R

inthesamezma_[l [ 13S.4 N I 28 ter pqlishing absorption 25
attributed to nglyc}r d‘:él'rﬁygﬁéo @tagr?gé \A/&Jsdeerﬁﬁo'cgdg:'gj\%be’at all, which neans
that the fixiermgamicysab fors3.as.98rlaecss ek by cl eaning.
Conpar ati ve Exanpl e 3 30 The surfacqf f a silicon wafer was polished in the

same manner dethydtadaveled £dhil 't Hdeqr -8 o Hapeonmerci al | y avai |l abl e
epoxy adhes@’-ﬁ‘né’*%égl“lﬁ;":l.‘i:;}dqulécﬁ&f12®m§ G; Afidhe VWEN an attenpt was
t

made to renove 4-inch silicon wafer fromthe hard plate in the same
manner dd i r6-R&hylltrixycifaler. 3. 61 pHldextd 1Ry, 7id1ames, br oken. Wien the epoxy

resin adher sur,f.a f the bBug., partl eparated silicon wafer was
observed thfl(;%u'é‘het&?iqﬁ%c C;borlg‘{'%?'aﬁtr]i%ﬁae' 1’0 T %r gani ¢ subst ance was
observed, wiictetartriidywildhe F.iokirte® jawu- 5, vsrbier assenbly was not
renoved conpletely by cleaning. Exanplg 18 10 g7of docosanoi ¢ acid (behenic
acid) in the& Wl?jﬁﬂq@@m&}@r- Iand Serar Hf7 15518R&/ hyl ene- co- vi nyl
acetate) 10 i égh' ;]y‘._l nts ) 0 nintrinsic

Vi scosity Ofl*t%—?@ 0 v@re \Aeirgi%(eiﬁél?n[? 'coﬁ)'gs'o velgie}c?lé)B%\ﬁt% org}ltég'trahydr ofuran. 1
g of thd¥ esinttavaiald 4.0l Wikindedarv?-Gimsd.ed to the entire surface of

a 4-inch silj f S tiangy and he: | at 100 C to scatter the
sol vent . Th]i gf%\g@iﬁe%’ic%cl\/ﬁf‘g’rﬁ%sl ﬁr‘ﬁg C’af1::JIa't(a‘;ej 17950 C, stuck on the
hard pl at e &-neettyItaricydlof Avnid Ak uida e atdiserssd pressure cont act ed
to a pad on the base plate at a prgssure of 200 g/cnP. The surface opposite

to the surf & QI 4ry-f i atngedara® <1148 maf er was pol i shed

while a commperdyrdotAlyavial | AR & A Bsinde il 3117 ugms, applied to the pad.
After poli Shl% the 4-inch silicon 2v\@f er was heated by bl ow ng 150 C hot
(v]

air from@he ot imwdladdd o (e land undegant o fddenahe hard plate. The
fixi t t.ets 4- | j 14 f db
i Xi ng agen %_q,%q,{ﬁ[q:zt%yéléﬁﬁgﬁr& £ ]é}.]ﬂ&c&_sg + S8 er was renove y

cleaning wt etra ran as a ‘cleani ng ‘'solvent.’” Wien the cl eaned
surface of ttelclrdleod 54 .0.cdn° Wafdscanss, Sakined t hrough FT-1R, absorption

B, B tr e
2-methyltricyclo[4.4.0.1%**]undeca-3,8-diene, '

25 2-ethyltricyclo[4.4.0.1%*5Jundeca-3,8-diene,
8-methyltricyclo[4.4.0.1%%]undeca-3,8-diene,
tricyclo[6.4.0.1*%1trideca-3,11-diene,
2-methyltricyclo[6.4.0.1%5]trideca-3,11-diene,
8-methyltricyclo[6.4.0.1%3]trideca-3,11-diene,

30 tricyclol[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%°]trideca-3,9-diene,
2-methyltricyclo[6.4.0.1%°]trideca-3,9-diene,

HJ




Exanple 19 A solution was prepared in the sane manner as in Exanple 18
except that 10 g of 1, 12-dodecanedi carboxylic acid was used in place of 10
g of docosanoic acid and used to polish 52 the surface of a 4-inch
silicon wafer. When the cleaned surface_qgf the 4-inch silicon wafer was
observed through FT-1R after the polishé silicon wafer was separated and
¢l eaned in th I 1,N am! ~aksQrption 5 attributed to the
organic sub%tgﬁgggaég§%§%18§§é#Vggﬁa?ﬂ5%?%%Wﬁrghgﬁ§&ﬁ?%7mu the fixing
agent used bdeyedsdizhl2y 1Jheptezeend by cl eaning. Exanple 20 10 A solution
was prepared in the sane manner. as_in Exanple 18 except that 10 g of

pol yi sobut yPsRetRYY-Rd Y Hekser - dI8eRFs 2r18Mul ar wei ght of 250,000 and a

mel ting poi BLe@hy446108%1630d 2.0 |Rledte 22fenkl g of poly ( ethyl ene-co-vinyl
acetate ) and uséed to polish the surface of 'a 4-inch silicon wafer in the
15 sane PanfePrapyilnbiteyediod 212 . \ihep tt-2e-edlesaned surface of the 4-inch
silicon waf r o) v hr,o ET- LR after the polished silicon wafer
was separ at g’db\g%%lc:gg%ﬁ{gg%[t% 'tzﬁgqglgﬁ-é[' r‘?ar?ﬁ’@r' as in Exanple 18, absorption
attributed 56pehtyl-piaiyelafesandahepas 2r@neqbserved at all, which neans
that 20 the fixing agent .used for _assenbly was renoved by cl eani ng. Exanple
21 A sol uti OTRREY LrPdcFcd® li2n 24-Hd heRbs 2n8Rfer as in Exanpl e 20 except that

10 g of 1, 12-fadeqanedicciyyeyd.q et - Wasme used in place of 10 g of
docosanoi ¢ acid and used to polish the surface of a 4-inch silicon wafer in

t he sanmdOmadnectyd -ibdcpedodi2s 223. 1 neipdr 2-lemec| eaned surface of the 4-inch

silicon wafgr was .observed thro ET- IR after the polished silicon wafer
was separ at g’dd\éﬁglcfgggﬁ’gg'ol[?‘tzh@q?‘ﬁ% r%ar?r?@r' as in 30 Exanple 20,
absorption St-doidediydd bieydle [@.2ani|hePpBHA-Ries, Wwas not observed at all,

whi ch means _that..the_ fi_xing agent used for assenbly was renoved b
cl eani ng. E?aﬁﬁpémfth;'h¥%Yc o[2.2.1]hept-2-ene, y y

5-methyl-5-ethyl-bicyclo[2.2.1]hept-2-ene,
15 5-phenyl-bicyclo[2.2.1]hept-2-ene,
5-cyclohexyl-bicyclo[2.2.1]lhept-2-ene,

5-cyclooctyl-bicyclo[2.2.1]hept-2-ene,
5-fluoro-bicyclo[2.2.1]lhept-2-ene,
5-chloro-bicyclo[2.2.1]hept-2-ene,

20 tetracyclo[4.4.0.1%°.17''°]dodec-3-ene,
8-methyl-tetracyclo[4.4.0.1%5,17'1%1dodec-3-ene,
8-ethyl-tetracyclo[4.4.0.1%5%,17'1%°]dodec-3-ene,
bicyclo[2.2.1l]hept-5-ene-2-carboxylic acid, methyl
bicyclo[2.2.1]hept-5-ene-2-carboxylate, ethyl

25 bicyclo[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-methyi-b1cyclo[2.2.l]hept-5-ene-2-carboxylate,
ethyl 2-methyl-bicyclo[2.2.1l]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]hept-5-ene-2-carboxylate,
trichloroethyl
2-methyl-bicyclo[2.2.1]hept-5-ene-2-carboxylate, ethyl



A solution was prepared in the same manner as in Exanple 18 except that 10
g of polyvinyl chloride having a nunber average nol ecul ar wei ght of 350, 000
and a nelting point of 200C was used in place of 10 g of

pol yet hyl ene-co-vinyl 5 acetate ) and used to polish the surface of a
4-inch silicon wafer in the same manner 3ds in Exanple 18. Wen the cl eaned

surface of the 4-inch silic fer was observed through FT-1R after the
pol i shed si I%'ﬁ%'@%%ﬁaﬁ&?%&'(ﬂnédr?e'(?ﬁyr‘?'al aksre aFE¥IEC as in
Exanpl e 18, safigoriinethylil wildydidited .o Hei 0503 C nidthHcaiaa gvas not

observed at all, which neans that the fixing agent used for assenbly was

renoved by @cddériZrgehydmhicyrdof? & JddhentorPene prddmetdyli n t he sane

manner as i Edgﬂ.‘rmj (‘Egpct_ hat. f E cangdi boxylic acid
was used inri)ST ce o[?z'%g'lg)ho desfzroéglaen(])z?'(?g'géicc#ran ugde t orﬁ%&%gslh t he surface
of a 4-i rich bdidyicd@{ v .Ar]Hepti15e e [Brdiyarosiyladbeanpl e 22 . Wien the
cl eaned surface of the 4-inch silicon 205 wafgr was observed through FT-1R

after the pdT 48T EAPKREEA Maf -deparkai ed 2948 Ps8R€A3 N the same

manner as i kAPpYRiIRAc@aPsorption attributed to the organic substance was
not observed at all, which negns t_,hl%t the fixing agent used for assenbly
was renoved tatracyediaid . £9 Biandl & 2dodecoBuenen 3neerpeasyaledacads he sane

manner as i £ cent of |l2yd s;@bist, ¥l _having.a nunber
aver age nol @a"jﬁﬁ%{?mﬁinﬁh@% q%attff%%t(?lgbr{g‘ 'a4 'r?g'lqtzi n'sl poitléf’(agg 54‘&‘*3% 30 5 ¢
of pol ydithylcarboxylate),] ettatlate) were used in place of 10 g of

Surface of | 9FaEE -4 RART SR 4 9 e sar 1HadeGr s3enBrSExanpl e 16, W
surface o - *J+7 *the *sane r2as*PA~Exanpl e 18. en
the cl eaned M@mﬁet@&ﬂmoﬁéﬂ%wﬁfcm SDsemet Aediggh FT-1R

after 54 the polished silicon wafer was separated and cleaned in the same
manner as i @ Bimghhoxyrhlaragidmlobiavalidlia ¢ klheapte Zorefeni ¢ subst ance was

P
not observed i & [ t..used for assenbly
was rermved%b?{eﬁégma%&% Eﬁa%lstejh?g' #}gc%do#gﬁ'ozrafqgrq‘ee a%fgzg e|n(r?15'ExarrpI e 18
was applliSed S-climedihassy chillvatosatley wvilcyarl o3l 2 .Celihmpt 4 B2{eénegt room
tenperature for .24 hqur rie t 1.0QC for our.s d renpved from 10 the
gl ass subst rat® 9% Yrﬁsfél"g@‘q;gwﬁt% THARHAL F 12 Reptg&ne This film
was af fi xed g-@inetind:6Mydraicys insat-ad fc 1R G . 1 Hdhrerz fgat ed at 150 C,

stuck on the hard plate of a commercially avail abl e CVP apparatus, and

press cont ad-@ethexy e By isid Wadd quadiad %2 & rapfsidenst, 200 15 g/cnZ to
be fixed. T |4 shi i t hard pl at d
e Tixe fﬁﬂ?ﬁ&%ﬂw 5 Sll}jﬁl.iﬂ%\ﬂvlac?l.%qai.azt.'lnﬁxérﬂto-@- ard ptate an

cl eani ng of the con er ‘were carried out’ in the sane nmanner as
i n Exan@dte B5-di¢ihoxyohlsdmemidgr sirifeyed off2 t2hel Yhepicte s8rd,con waf er was

- observed thrpou FT- |.R,__absarpt.i ttrjbute t Qr i ¢ 20 substance
was not obses(r)-\fg%fodiyc ,rm%ﬁ%%gl‘%ﬁﬂ?&#ﬁ St Tor* ¥senbl y was

renoved by @-eHtMbxyRATRdesA0 YA -BAdyeldixle filHegwr2fdnd ng a wafer was

manuf actured 25 .in the sanme manner as in Exanple 25 using the solution

prepar ed i n DR ety kHAY LrRdFHD PA 124 P dfai® of a wafer,
separ at e t hes MRy ARG RN 1¥1 WL GRE S t 25 ddp Exanpl e 25. WWen

the cl eaned surfacé of the 4-i'nch silicon wafer s ‘obser'ved through FT-IR,
absor pt iZdh &-tpudpexxfiimethylsilyl-bicyclo[2.2.1]hept-2-ene,

5-tripropoxysilyl-bicyclo[2.2.1]hept-2-ene,

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



30 the organi c substance was not observed at all, which neans that the film
used for assenbly was renoved by cleaning. Exanple 27 A 26 pmthick film
for fixing a wafer was manufact ured 55 in the sane manner as in Exanple
25 using the solution prepared in Exanple 22 and then used to polish the
surface of a wafer, separate the wafer @% clean it in the sane manner as

rn Example Z5., W e ¢l eaned surf.ace.of e . A iJ4.CO waf er was
observed th%ﬁd&*uﬁ$?ﬁ&°%¥? %ﬁﬂ%ﬁ#ﬂﬁﬁéﬁ%ﬁhiﬁ}%%9¥ﬂ@n&ﬁdém%§££%i ce was
not observe$4ﬂ14ﬂﬂimedﬂdﬂysmwylsdﬂﬁyliﬂﬂbﬁﬂﬂdF2ﬁﬁ¥iFuﬁpﬁﬁﬁﬂaﬁdy'Mﬁs
renoved by cleaning. Exanple 28 10 A 24 pmthick filmfor fixing a wafer
was manuf acturEr trmetdaxys lenRsoryd b axedad % 24 Ianty 248050l ut i on

prepared in fFEXaTRA A R 48R )ﬁ%@qggggc% (e .slwrﬂeygzgfr?p vaf er,

separate the wafer and cleéan It in t manner as | € 25. \Wen
t he cl earfed Sstifisatdhosdy stidar 1e iy belidyvicder 21.2 Jalfhep twets-esles.er ved t hr ough

FT- 1R absorgtd,on ttrib%:e t.a_t.he organic substanc s ,nqt observed at
all, which riarﬂ“ﬁ%ﬁ%ﬂ'ﬁehﬁ%#lﬁ@@%%&?&%oj ﬁ%sﬁr]&%ﬁfe' Pl eani ng.
Exanpl e 29 20 tirfinte thoXypiepSaidiya asicdien 4 Rdph-dfeddie formof a

solid powder was sprayed on the base plate of g conmngrcially avail able CW
appar at us ( BroEie dosdly Icheidaaydl 4 - et lan Jr et HdrEegad-enpc1000 of

Rodel hﬁtteid}hﬁFh§fd¥ﬂ€£§§%§%ﬁ%ﬁ}4ﬁé¥§g€?'fg[éﬁiz TR2and 7 i gkpess of 2.5

nm 25 from which an a e- coat tape on the Tear "surtface had
been r enldyed e plSaddd -are tthiyel -('c.ds'anddioxxaadi ‘d- sarlca dyestoperiyy 19 -owi ng 100C

hot air wth a _heater. sql i, d powder began to nelt at around 80C so that
the nolten (*ﬁ%é%ﬂﬁif%%ﬂﬁ?%ﬁh?ﬁiéj iformy over the entire surface of the
pad by 30 t s [ei-gletiafl {316, 30ad i 4 2 tet raphaife '  Brer@aidary ' 4 he pad was
|l eft to be coqled to roomtenperature so as to be fixed on the base plate.

The t hi ckneSEHFECYHERENERY -Riemclodter? HdhaRrdit 2187 9ad and the base plate
was 0.030 (¢ d qval Yy il jd i 24 mas pol i shed
I s

on the CWP pad fixed on the base pla e present
i nventi &b wigdilacydldpen tytll+bA YONRI[RO R .Jf 1 gt -Qoreeue at i on) cheni ca

nEChanile363f¥kybﬁék§ffﬂJfgngié:J¥¥JJ§¥E%G§%fé§g£f¥lfﬁrrier: 300 g/cne
bicyclo[2.2.1]hept-2-ene,
5-[1'-ethyl-2',5"-dioxa-1'-silacyclopentyl]-
bicyclo[2.2.1]hept-2-ene,

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

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

30 5-[1'-methyl-4',4’-dimethyl-2',6'-dloxa-1'-
silacyclohexyl]-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"'-



Revol ution of carrier: 50 rpm Revol ution of base plate: 100 rpm Feed rate
of slurry: 200 m/mnute Polishing tinme: 3 mnutes 10 Polishing
tenperature: .25C During polishing, the CVMP pad was kept fixed w thout being
separated fromthe base plate. After polishing, the CVW pad was heated by
bl owi ng 120 C hot air to be separated f 3m t he base pl ate. Thereafter, the

€VP pad fixi t .15 her e and r I nin n 1 he base plate was
separ at ed bysrl %agg%&r?él N et%&yﬂ.a-%rygﬂ&@”mzag.]g%a%e— ‘lef’l'be'sol vent. The CWP
pad fixed ors-{[he -phemyll-at's 4y die tgihaed 6 tdlickd=npl e coul d be easily
separated by heating. The o | ¢ substance was not observed on the base

plate from f@-mY&*W@P%%%@eﬁ 1hepti-Z-&he Exanpl e 30 A CWP pad

was fixed omtiRe hrsewl-ate Jnanie ssage | .12s in Exanple 29 except that
14.9 g of 25 f,lZ-dodg@énedFtagﬁgky i'c acid was used in place of 14.S g of

docosanoisc adilacaed ohiesty 1tIhd tayrgier . 2.4 Jdvepini2 -@wime f or nel ting

1, 12- dodecanedi,carb li ¢, ,acid was changed .t q ,150, . _The thickness of the
pad fixing dgr%t _I"%ﬁ%% Sk W rt(’ffézyﬁg’(?h%ﬁgjt'%e 't?as'gi[ﬂ’%ﬁ'g‘ was 0.030 mm

(cal cul at ed ~sal1eR)yc1Ph ey -balcyBianiCal | Hegit -Pidie was carried out on the

fixed CWP pad in the same manner as in Exagﬁle’zg. During- polishing, the
CWP pad was Xdt’ ety L4 rQfhWeidh g bsdiydr2'ed Tdadamd ‘tase plate. After

e e SRR ARG A ol 1 Lo be seper el o

remai ni A@® oP+He -neddydl-2t'a larsd imerhingdd 55y mel thayrlienge 4 't 16 ‘t-atdratasdr of ur an
1'-silacyclohexyl]-bicyclo[z.2.1]hept-2-ene,
5-[1'-phenyl-2',6'-dioxa-1’'-silacyclohexyl]-
bicyclo[2.2.1]hept-2-ene,
5-[1'-methyl-3'-phenyl-2',6"'-dloxa-1"-silacyclohexyl]-

15 bicyclo[2.2.1]lhept-2-ene,
5-[1'-methyl-4',4'-dimethyl-2',6'-dioxa-1"-
silacyclohexyl]-7-oxa-bicyclo[2.2.1]hept-2-ene,
5-[1'-methyl-2',6"'-dioxa-1'-silacyclohexyl]-7-oxa-
bicyclo[2.2.1]hept-2-ene,

20 5-[1'-methyl-2',7'-dloxa-1'-silacycloheptyl]-
bilicyclo[2.2.1]hept-2-ene,
3-[1'-methyl-4',4'-dimethyl-2',6'-dioxa-1"-
silacyclohexyl]-tetracyclo[4.4.0.1%°17'1°]dodec-8-ene and
3-[1'-methyl-2',6'-dioxa-1'-silacyclohexyl]-

25 tetracyclo[4.4.0.1%%17%1dodec-8-ene.

The cyclic olefin-based polymer may be a copolymer
comprising a specific oa-olefin compound such as ethylene,
propylene, l-butene, l-hexene, 1-6ctene,vtrimethylsilyl
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},



as a cleaning solvent. The CMP pad fixed on the base plate by the nethod of
5 Exanple 30 could be easily separated by heating. The organi c substance on
the base plate fromwhich the CVWP pad had been separated was not observed.
Exanpl e 31 10 14.8 g of docosanoic acid (behenic acid) in the formof a
solid powder was wei ghed and placed inh #9ol umar pressure nol ding

appar at us havi r}}g a dianeter of 50 mm and a pressure of 200 kg cnml 2 was
applied to PRIVADLCYSIQlder Fdheptnarenes qos eyt od o -Pmiar 189 et

having a di a3mhRy- ¢of- s2Q rT8tHekykd 13 1-H1eka%T £l ,zlj]%dg%zﬂéin%}p%!ﬂdet was

pl aced on the base plate of a Conmércial 'y avail abl'e apparatus (EP0112
of Ebara CoPed¥dbiisyclodiRd 2ard lhe@thrrengado-5che0ylof Rodel Nitta Co.

Ltd. ) havi [ er. .af 187 | nd ' qf fro ich an
adhesi ve dou cgcg'ggt@g 'tle;glee p(Y)tht @630 rga%ﬂsﬁér&}géc%iﬁ'é“ﬁ%géonrgn%%ﬁggéﬁms
mount ed é&n tfhrenpearony e sec Fidthsbaddonding M GIwpuiposs.t h a heater. The
pell et began to nglt at around 80C so that the nolten docosanoic acid

spread unifornly OV 3FREMEIHIGe teiPPIREUSE £RE Pdefing EheooFgaPdGies . The
thi ckness ofpdiReeads it &G HAOBBE 1 EA¥A %ﬁ%%gﬁtlxggl%%gf(we)base

pl ate was 0.030 nm (cal cul ated” val ue) . em cal nec I shing was
carried out wichhdepensis OvP hied med tiing pain thwfhahead liquilk amylsealo.

During pol i shi t kept, fi Lt ho bei renoved 30 from
the base. pl SemESgAdSr chie BEF LIRS iheq b BT h e e ST TP RERFREPR20
hot air 100 lamdseharatganic polymedbads praferablctRefmeltidd®odM? pad
-fixing agent _adhered to and renaining on the base plate was renoved by

cl eani ng wi tHe FEFERT gompaund, 9T, Fhey Medidilng poisds of the
liquid crystal compound and the added organic polymer to

(melting point + 300°C), more preferably (melting point +
5°C) to (melting point + 250°C), particularly preferably
15 (melting point + 10°C) to (melting point + 200°C). The
assembling time is preferably 1 to 120 minuets, preferably
2 to 90 minuets, more preferably 5 to 60 minutes.
The pressure for assembling the polished wafer with
the organic polymer f£ilm is not particularly limited and may
20 be sulitably selected according to the liquid crystal compound
or a combination of the liquid crystal compound and the
organic polymer.
In the step (4), the wafer assembled with the organic
polymer f£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 i1s the front surface having
semiconductor elements of the wafer, the temporary fixing
agent contained in the elements must be washed away
30 completely. The solvent used for this purpose 1s suitably
selected from solvents which dissolve the liquid crystal
compound of both the liquid crystal compound and the organic
polymer. Examples of the solvent are the same as those listed

above.



The CMP pad fixed on the base plate by the nethod of this Exanple could be
easily separated by heating and the organi c substance was not observed on
the base plate fromwhich the CVWP pad had been separated. 5 Exanple 32 A
pad was fixed on the base plate in the same manner as in Exanple 31 except
that 15.0 g of |, 12-dodecandi carboxylic id was used in place of 14.8 g 10
of docosanoic acid, the dianeter of the columar pressure nol ding apparatus
WAas changed to 20 mm and the tenperature of hot air for nelting

1, | 2- dodecarBsgingelrd®xoxyl i ¢ aci d was changed to 150 C. The thickness of the

pad fixing agent | ayer tween the d and the base plate was 0 . 030 mm (
cal culated 15 val J‘g‘)e f@igﬁwéﬁg ! ieéalarﬁoplrgl’fiiﬁ&dvﬁgrcﬁplai BYT8AFSoN t he
fixed CVP pagk ierithRrS8IBuSRPARIngSthd PR 14%enPibh"BulUré hido the
CWP pad Was kept fixed Wthout berng séparated fromthe base plate. After

pol i shind tWay P head-aken rastldanitolng. bl owi ng 150 C hot air to be renoved
fromthe base plate. Thereafter, the CW pad fixing agent adhered to and

remai ning on the base plate Was renoved by cleaning with tetrahydrofuran as
a cl eani ng ®|xdamplte IThe CVP pad fi xed on the base plate by the nethod of 25
this Exanpl e coul d be easily_ separated by heati ng and the organi ¢ substance

was not observed &yﬂegbﬁgﬁﬁﬁ eie@ dRehgbig\pcid) imFhsefprm
separat ed. (HRIAUAFowdEFRaS weiithdd &R obefsn d dSfuiat Beelddeep! at e

in the sane manner
10 molding apparatus having a diameter of 20 mm, and a pressure

of 200 kg’,cm‘2 was applied to the solid powder for 3 minutes
to bobta:l.n a columnar pellet having a diameter of 20 mm and
a thickness of 0.7 mm. This pellet was placed on a 20 cm
X 20 cm glass substrate having a thickness of 0.7 mm, a 6-inch
15 siliconwafer (thickness of 650 pm) was mounted on the pellet,
and the substrate was heated at 120° C by blowing hot air with
a heater. 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 tvemperature
20 was returned to room temperature, the silicon wafer was
polished by a commercially avallable polishing machine.
After polishing, the silicon wafer was heated by blowing
150°C hot air from the polished surface side with a heater
and separated from the glass substrate, and the fixed surface
25 of the silicon wafer was cleaned with a 2 % agqueous solution
of tetramethylammonium hydroxide containing 10 % of
isopropyl alcohol as a cleaning solvent. When the thickness
of the 6-inch silicon wafer was measured, 1t was 250 um
compared with 650 pm before polishing and variations in
30 thickness within the plane were =5 nm, which meanvs that the
- sllicon wafer was well polished. When the cieaned surface
of the 6-inch 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



as in Exanple 29 except that 15 . 0 g of a conmmercially avail abl e epoxy
adhesi ve was applied instead of spraying docosanoi c acid. Chem cal

mechani cal polishing was carried out on the r 59 fixed CVP pad in the
same manner as in Exanple 29. During polishing, the CW pad was kept fixed
wi t hout being separated fromthe base pl4#te. \Wen an attenpt was nmade to
Separate the CVP pad.fromb5 the bas | at.e after chem cal nechani cal ‘
pol i shi ng, %ﬁ’g @8 SR Yo SRSy TR 595 -at ed. Exanpl e 33 The entire
surface of a 6-inch silicon wafer (of SKW10 Co., Ltd.) nmanufactured by
formng a 0.9 umthick TEOS ( triethoxysilane ) filmon a silicon substrate
havi ng gr oo¥&ampleh 23 wi dth of 250 pm and a depth of 0.8 umat a pitch of
500 um obt ai ned byg,a 0 upj.for, r i th §.5247 g of
docosanoi c acid (éghgrll'iﬁé&g?:‘?‘d)% ?}%ﬁii%?& glg‘lfsnta@ggﬁ 5??%1:344%@9916%% he form
of a sol i5d pubddrate dnt adhel shmkenmahneknas simnfEstampire hestaeptatthh20aC,

stuck on th ard plate of a commerci al vai | abl e CVP appar at u nd press
contacted t "g‘nﬁg‘d a&h"‘ﬁﬁémbfé"g’sgﬂrﬁt@ gttlhé' S %o%/ Eﬁ@%‘ in
Thereafter, gifaes W atR GAYFIH &119 ddif waHdrac® H4ickg @ the 20 hard plate
of the silicon wafer was Eol I.shed while a comrercially avail abl e abrasive

sol uti on wad -dFpidodecan FFRPxdId Aaldy weshdiseidods pPAeicedeod Oh&4TNVE1101

slurry of J r ion .t P erp [ ld.shi ng

machi ne, a gqt?%yfi%%oee%llrace #gowlﬁéﬂ?eﬁﬁo 'S |ng§3@o§ge% 400

g/ cnk, dobade 42 -atodecandditdanbofy 1A rqamhdamvhsa el itshi Igpedept IPhier om t he
surface of 100 nm After polishing, .th -inch silico fer,_ was_heated by -
bl owi ng | 20 v F“gﬁﬁﬁf"%ﬁe"%%f’&ﬁégegﬁ?‘gé@% egsng%g@pg?%ﬁéasﬁr omthe
hard pl ate .subrdtd.ngragenbradittecdikedt Bargapar ¥asdcieaned #ikhcan wafer

30 was renoved by cleaning with a 2 wt % aqueous sol ution of
. 5 % aqueous solution of tetramethylammonium hydroxide. When

the thickness of this 6-inch aluminum substrate was measured,

15 it was 2.5 mm compared with 3 mm before polishing and
varilations in thickness within the plane were *0.01 mm, which
means that the aluminum substrate was well polished. When
the cleaned surface of the 6-inch aluminum substrate was
observed through reflection type FT-IR, absorption

20 attributed to the organic substance was not observed at all,
which means that the adhesive used for assembly was removed

by cleaning.

Example 3

25 A plastic 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 in

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



t et r amet hyl anmoni um hydr oxi de as a cl eani ng sol vent. When the cl eaned
surface of the 6-inch silicon wafer was observed through FT-1R and ESCA,
absorption attributed to the organi c substance was not observed at all,

whi ch nmeans that the wafer 60 fixing g%ent used for assenbly was renoved
by cl eaning. Thereafter, when the secti havi ng a pattern of the wafer was

tbserved thr Eg@ﬂ: remain
in the patterlr#@aacg% ﬂth%e enlt“gﬁzg S rgpg’rsggg% %é Iz’&ﬁen an g%ﬁﬁ) ﬁ%to of
the patter nxb@ﬂmc&imstypéwmpm@m@dim atapnibhbeahod ahef ofb&npet tern
after assenbl was conflr d t hat theﬁgﬁ;tr ction and deformati on of

the patternS (‘Ttﬁﬂtceo&?ﬁr not IseﬂﬁYredn&tt i M§ango tBatn e 34 The
surface of AdkelsN9R Hskldc O AsRemtAy RAls TRV ©LYE CAERIMRINEr as in
Exanpl e 33 except that 0.547 g of 1,10-decanedi carboxylic acid (dodecanoic
diacid) Gnelting point = 128 to 131 C) was used in place of 0 . 547 g of
docosanoi c #; ?Jl% gnd a 6-inch silicon wafer was heated at 150 C. Wen the
cl eaned surface“having a pattern of the 6-inch silicon wafer was observed

t hrough FT-1 R andAESCAL cont waf enneasreassembled wittnpabdarakheetpohi shi ng,

absor ption tributed to the ani ¢ substance was not observed_at all,
o oh means tB6 AP THRAST s dnIERED L o1 SROPPES CoRD % S P RbYLEoy

cl eani ng. Theyreal hakinghs Nthieksesd g 6%V¥1fhgw§s P@sd & ih Phadecoratre was

observed through SEM 1t was confirmed tha fixing agent did not remain
in the A&t &ringhdaduminumesubstrateandia 28t cal X.20wammgddgANrpbbes of the

pattern 25 nb%?’{/e%rte (ﬁ?\gﬁg%y ataettq'f?w )t Ba@g.n EQ./I ﬂ@fé@a%ée? o@e 2P tern

after asse S conflrne destiuctrion ormatt on of
t he patter nwiisdused imcpnacatomthe@ersfsgstbstpaﬂeesgﬁsmhe’iﬂ Espapaeed5 The

surface of a _6-inch s olis i n_the manner _as in
Exanpl o 53 Rchptoengt: 1 ipe P8 wilioltan PETML SRR AN D FoBREme
rati o = 80/ 3As Meadthred wiEter 9b1dannaNoi¢ aaisd 4W@Spﬁ\pébhﬁﬁréa MEhwaf er
by spin 61 coating in place of docosanoic acid, dried at 120 C for 30

m nut es &nd 5I$<9aP@db9§9Fﬂ pelb%hh%seﬁnﬂ anrjatilange Imthigkaess whthinhe
cl eaned surf n pattern of 6 |nch r._\was bserved
t hrough FT- I g'gl\é C&e?.‘e ?@legs'%“nb nne q%ﬁ%%%ﬁpm’gaggogfyg

pol i shi ng, mmmmodﬁishelmt edhen the ﬁﬂ.gedl andubitaneéd sasfaoce oBserved
at all, whi %tl]\engaf 3 thi&itc%% v]:ral. er %a%goebnste#\?ee ggug rg:h.l.élctviaon 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.

Cbmparat:l.ve 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
silicon wafer from the glass substrate in the same manner
:_%0 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,



renoved by cleaning. Thereafter, when the section having a pattern of the
10 wafer was observed through SEM it was confirned that the fixing agent
did not remain' in the pattern and on the entire substrate at all. Wen an
- SEM phot o of the pattern before assenbly was conpared with an SEM phot o of
the pattern after assenbly, it was conf i44red that the destruction and 15

def ormati on | I L the Qcessing.
Exanpl e 36 (?gfﬁb(g%‘ ig:?’t %gég%g{ﬁglegqfc?gg%reﬁ% csgglggfrﬂl%ﬁ "{‘%,Segg’gﬁﬁ,vf ‘of a
sol i d powdemwhdash \wesagize cthartd fHeaerthegivee adedTBIr sty M dling:
apparatus havin di aneter of 20 mm and a pressure of 200 kg cm 2 was
applied to t"”t?é“"g’cﬁaq FPRAFTe D PE GHeARIAT 1 0 obtain a col umar pel | et

having a diameter of 20 nmm and a thickness of 1.7 nm This pellet was
pl aced on the wafer 25 used in Exanple 33 and assenbled with the hard plate
in the sdre Example & in Exanple 33. The pellet began to nelt at around 80C

so that the nolte 0 i I_d,_spread over .t h ntire rface of the

6-inch wafer in Z%th% %%%i%%t %é‘&%,g?:tee%ff%e 6?'eir%c §W§%¥a%ruﬁﬁ§d to room
t enper at ur e, urtiforly Whrayed it (e 8§ @ tdf ddetdarold arel Of (Bdrend er was
polished in the same manper as_in Exanpl e After polishing, the 6-inch

le 33 . )
silicon waf &4Hs ReihesEormmhd #9lisopewdst  heated it O, sk8&ksurf ace
si de and sepgy %%%dht&.‘:gfz‘bi@@e ¥ d ebmsrcawgliﬂ %&&ﬂléﬂf&tcrfg‘ﬁ%%%a%st he

separated 6-inc waf er was renoved by cleaning wt wt % aqueous

sol uti ort®f angt pxesshgpatachedritnyadped or the basecpinbg abla/pressviiren t he

cl eaned surf V] 2a th -1 Llicaon fe observed
t hrough FT- 'Iog:gzn I%%%‘ 'agg%é%%iggﬁég' aﬁ‘?i %@?gaé?fﬁﬁgsﬁ aﬁ?\(lz\@éﬁbst ance
was not obsesurfthod stiuck win dhemhmisl iplaitd E fthe nafegeasupodished

assenbly was renoved by cleaning. Thereafter, when the section having a
pattern of DUV PGOMIRF RN, BiaL A ABIGIREEARLTS SRISTLGRYIHBRPLASE { he

fixing agentedlithe'Plad.eNREfet péEsAlg €T ¥hd Gb AULR BN AN WaFeSWast rat e
at all. Wen an SEM photo of the pattern before assenbly was conpared with

an SEM phot destedhdprkewinaflisd’ Gdwdmaiy, fnomddec poflilsied swaitacee
dest ructi on g def P dBd ULl 4l A Hdkdl ghaWL. OFRY' £kl a9 the

pr ocessi ng.
adhered to the separated 6-inch silicon wafer was removed

by cleaning with tetrahydrofuran as a cleaning solvent. When

the cleaned surface of the 6-inch silicon wafer was observed
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 s:l.lic‘on wafer was polished in
the same manner'as in Example 5 except that 0.5 g of
1l,12-dodecanedicarboxylic acid was used in place of 0.2 g
of docosanolc acid. When the cleaned surface of the 6-inch
silicon wafer was observed through FT-IR in the same manner

30 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.



Exanmpl e 37 A 6-inch silicon wafer was stuck on the hard plate of a
commercially avail able CVP 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 car boxyl i c acid was used in"n'ﬁl ace of 0 . 547 g of docosanoic
acid and the tenperature of hot air for lting 1, 10-decanedi carboxylic

aci d was chaﬁ%té) 450 C. Wen the cleaned surface having a pattern of the
6-inch silicon er was observed through FT-1R and 25 ESCA in the sane
manner as in Examihe 8Grfhcer opcd iGsHinuh sdlideont wafentwas polekbHen tine
organi c substance was not observed at all, which nmeans that the fixing

agent used fOt® fANGMAPRE 3% Ad FXARPE SafXeePtrHdAdarkOg ofhén 5 e
section havi @k ralpddciurad/ tdMdred a1 MaP SPRHF I ﬁm:ﬂﬂﬁ&" 2k iFMeit was

confirmed that the fixing agent did not remain in the pattern and on the
entire subst&®i30 htofldocoganpish asHMd wast mssd tlive pd@aeeof ifoicosangdsenbl y

was conpare j ter f It

confi rmed  Rartd ApRTAsEEB G lede By MBSt CHBEH e st 6
occur at allsukface dfhethm celaseingsiBaon waildr Mhgy cbsadead attreudgiei d
(beheni c am_# the formof 5 a solid powder was molten by heating at

120C, the ddt d8eh Fame, Japneks a5 die F¥ampd-&, 5 AERaFaPotdsiing
apparat us habddrgt PteF1nitdd t8N thd OF FUPES Al S e rﬁﬁrﬂ@@ to room

tenperature, and the solid docosanoic acid was renoved from the col umar
mol di ng Hppahaerved athediln whichmeany thatotheoftxingdagent mped dicanet er

of 10 mm an qgﬁ Thi ol unmmar docosanoi ¢ aci d was cut
into a pell cej?%éaw %%‘-P% hiT éri‘;eesés.%&?r%lemiﬁi\?\}ih a dianond cutter. This pellet

havi ng a dianeter of 10 mm and a thickness of 3 nmwas used to polish the
surface of g 6-igch ilicon wafer by 15 a commercially avail abl e polishing
machine int nner as in Exanple 36. After polishing, the 6-inch

silicon wafer was mHePgasEacde Bt LG -SHEh BANARLNIFaEBr Bf A A 3hed W@ the
cl eaned surface having a pattern of the 6-inch silicon wafer was observed

t hr ough ¥97- | they rRpMSsS@RNNER A tih Examnle i @xcrpt dhate 18 gadfc as$bdt ance
was not obsefMag ' i £8aNns, i 'lngi gpﬁm H§ﬁij

assenbl y vvagl{renoa\?{eeda%)%/l%%gar%irbng. erdé%?éeér]?e%ae%n sect10n F%E\E/gl ng a
pattern of tdapplidd rbyespiobsmwattihg himeigadkdf sprawydng onfs rgresf t hat t he
fixing agent_did not, remajn ipn the pattern and on the 2 tire substrate
at all. mend%%”:ﬁﬁ’p‘hcﬂr%‘gf ?’R&“p e CeRERG Surfastn %&s‘ééﬁﬂ-ﬁ'&%ed Wi th
an SEM phot as 0f1ddie waEere Wl s2bbSered UHY olagh FTUAR €8NEhé NFithd Rinnlee
destruction and deformation of the pattern did not occur at all during the

processi4fy. 3D I FRAP L CARfkaRaPoLiERifGapb@orR e atdrddutedationg a

di ameter of &l PRARA A hupathcef wﬁQOHEtlg?QQ]:V‘@& 2PtA NeGH ity a2
manner as in Exanple 38 except that 10 g o
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 docosanoic 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-inch 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 pladed on the
docosanoic acid (behenic.acid) uncoated surface (to be

processed) of the assembled 6-inch silicon wafer, a weight



64 1, 10-decanedi carboxylic acid was nolten by heating at 150 C in place of
10 g of docosanoic acid. This columar 1,10-decanedi carboxylic acid was cut
Fnto a pellet having a thickness of 3 mmw th a dianond cutter. This pellet
was 5 used to polish the surface of a 6-inch silicon wafer in the sane

manner as in Exanple 35 except that the 4t6errperature of hot air was changed

to 150 C . t he cl eane urface having a ttern of the 6-inch_.silicon
waf er was o\béysigr%\(/)eﬁ k& g\?é’ﬁ&ﬁ% ?ﬁa’%h%l %ﬁg?ﬁbgﬁﬁagﬁma%ﬁnﬁ a§§ef“PflExanpl e
38 after 10wed ileifithgt fb6Rrpdmperatire Bored heukhe Rfgari © hoHst ahee was
not observed at all, which neans that the fixing agent_ used for assenbly

was renoved DYPST SHRFIF2 R Aga%On Bih unroalad i IRAR id R Yattern of
the vafer vasrqiaaiae( dhtausd. SR Ji1 M GaRklr ¥B0 Ldfbyddle dildkag agent

did not remain 15 in the pattern an strate at al When
an SEM pHot gl@sg subsdiradenabsénbied sektiblthenés inchpst kiicon wafer 8BE phot o

f th tt ft ly, it fjrmed_t hat the dest i d
et or mat | on 114 Rb BREFA Catelans BixiREALdlr: ThaTeas tone Miosstathy 20
Conpar at i ve wagsplvwad pdieLsied ase Hfpcl KsHIHd nfddriG wiefrs avas polished in

the sane manner as in Exanple 33 except that 0.547 of the EP160 , a
comer ci al | FORMAY Rl Rl it iaRr afdiie Jasuappliedyrocdhedvagetn. |

Ltd. , was ysge 5gla'rt§ﬁ&ngf, & OSPRR £ FF icth %i/%§9 ﬁ%ﬂfagﬂe@%s%ﬁ.bﬁaﬁe to

renove the 6-inc icon"warer fromthe har ate 1nt sane nanner as
in Exanpl® 38t tidre foldingdii g, liidonvam fiem s, rénevedhErepother €dxdngdher ed

surface of the br n_but. partly separated,sili n_waf e s .30 observed
t hr ough FT- I:ﬁjg 561?3?’8??89 g?t?i%][ﬁ e RE é)% gﬁi%"’éuﬁéf’%%ﬁas%gﬁserved,
whi ch neans g-hiaich e ladbaswater st Femovsacrion theUB0 dRk BE dfgR4ed

conpl etely by cleaning. Exanple 40 65 0.547 g of docosanoic acid gbeheni C
aci d) (mel t iSHPdate —ard fyrgwecrhe £ g sgppsradhersd foptheibring

uni form'y applijgshd | T, ' | 1J con wafer, heated
at 120C and assenbl gvc#vl\frt ?Eaénoﬁ"zdr{;%?i%r?cgl’sl lﬁ_:ﬂoq} t\%}afaler. Thi s assenbl ed
si | i con Maf dretmahysdrafyirah ttolueatspmitxdd Isilybdyy (ol e dopofer ci al |y

avai [abl e O plipm5Pl, TREUAThE"boRPbhE VhIRTUS S5k N +RR1 0!
the 6-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

20 assembly was removed by cleaning.

Examplello
The surface of a 6-inch silicon wafer was polished
in the same manner as in Example 9 except that 0.5 g of
25 1,l2~dodecanedicarboxylic acid was used in place of 0.5 g
of docosanolc acid. When the cleaned surface of the 6-inch
silicon 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
:}0 that the fixing agent u_sed for assembly was removed by

cleaning.

Example 11

The surface of a 6-inch silicon wafer was polished in



Corporation at a slurry feed rate of 200 m/mn, a polishing | oad of 400
g/cn2 and a base plate revolution of 70 rpm After 10 the polished surface
was rinsed in water and dried with air, the Riva Al pha No. 3195M di ci ng
tape of Nitto Denko Corporation was affixed to the polished surface. The
surface opposite to the dicing tape affi4led surface of the 6-inch silicon
waf er was heated by blowing 90 C hot air to separate 15 the unpolished

waf er from tHe FaMe MIRRSTY Ahd-7d EaTR Lea e SRRt FhEteldt & Wt Rodt *
breaki ng anq Aefar/a e MY 1R che Hl%:{]d @c?l%ﬁ%%i‘t(@di ee%#aaf]f}ﬁe
e i xed Thereto was

separated surface of the wafer having t Icling tape a
renoved by @024 )Ingt diodesanpig 8613 wasuappbled bynspin ceartdmgt iy pdmoeni um 20

hydr oxi de as cl [ ol vent .. We he_cl eaned surface of the 6-inch

si licon waf é)rfav(\’/dsse?gg r VO BEFSIh al—crﬁ“iR 8“E§8ﬁ, Cxb588F isb‘ﬁtf r Put ed to
the orgams c théds-dneh va3ieoh waser\Vwéds abbsérvedhtrFougaFr 1Rt kaef i Xi Ng
agent used for assenbly was renoved by cl eaning. Wien dicing was carried 25

out based orf&Mfe MANNEY @8y titp kP ke AftaR RAEHRG, AheRTRG kN yd
e g ! !
o thout br edk e uFed 6 tiRr gl 60 atahls WS HorGfsrilq Y 311

docosanoi ¢ atiicch imsleers cheadi dhe fittlnd agendf wsexblfiak pmstnblwsvaei ghed
and placed in_a cg &rmar ressure nol di ng apparatus having a dianmeter of 20
mm and a préSSRe &N QI‘g'ng‘cmZ was applied to the solid powder for 5
m nut es 10

Example 12
The surface of a 6-inch silicon wafer was polished in
the same manner as in Example 10 except that 10 g of a 5 %
n-hexane/butyl acetate mixed solution (volume ratio of
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 fixing

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 in Example 5 except that 0.2 g of a commercially
available epoxy adhesive was used in place of docosanoic 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
substancevwas observed, which means that the fixing agent

‘used for assembly was not removed completely by cleaning.



66 to obtain a columar pellet having a dianmeter of 20 nmm and a thickness

of 1.7 mm 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 pellet began to.
melt at around 5 80 C so that the nolten docosanoic acid spread over the

entire surface of the 6-inch wafer in 2480 3 minutes. After the tenperature
was returned to roomtenperature, the surface opposite to the stuck surface
of the siligﬁﬁmR&PeHBwas polished to a depth of 100 pmin the same nmanner

as in Exanple 10 60078 §igt MDJRRAMRS adlilll (6EnER1E N ALY 1GORNWRESFMI N the
same manner as in Exanple 40 after polishing and then separation, cleaning

and di ci ng ®&r@seaddinavdan vasweilighsideard pdpcedmaiaalusnanipbessbrai ned
wi thout bregkihRg aﬂgﬁgéghggr}én{lﬁx f §{ahb Sr%?%'xﬁm”‘oa%qlg dﬁgé‘@ﬁ%“z A

6-inch silicon wafer asSs warer were asSe oge rin

t he sane Smawife?0askd norir¥awgs eappllvad ot thbaso D1i&poviler fardedetaates di aci d
(nelting point =128 to 20 131C) gelfet was used .in place of docosanoic

aci d, the h&& PREalBnpefaiurRay Reliel RAVIRG addamerer ofahfetmidnd 40 C,
and the Riva HhDERndYs o2 .Of Thit il DEOK @aG0s PAESH Nt NEh4eF 1466 he

dicing tape . The silicon water was polisnea to a depth of 120 pm and the
di ci ng t apeofas commexcilably iiyaidabdlei CMBdapprrates, \thdninepashiicon

“cl eani ng an I CJ t he | o] ' e as_Ln
Sxanpl o a1, Heter s Hiodnigd i EnEhol £65 " dnd BEHoPRE Tgl R3Gk LS00 ng or
def orm n@9 t thewaf-danch3gifiaopn wafdrTwere- haaked biycbhowdhgr $20eCcehassenbl ed

together in the s mapner as in Exanple 41 except that 0.547 of a
palmtic aCP&I(neﬁggnBegﬁ?ﬁfbggﬁﬁ 9 %81E3a5e?F%? Qa§0h9e8°iﬁh%€a5 e of
docosanoi ¢ g1¢en! 86c688h618 dAW8pREHECOTEOF the entire surface of the
4-inch wafer in 1 to 3 minutes after melting. After the
temperature was returned to room temperature, the surface
15 opposite to the surface stuck to the hard plate of the silicon
wafer was polished while a commercially avallable abrasive
solutilion was applied to the pad. After polishing, the 4-inch
silicon wafer was heated by blowing 150°C hot alr from the
polished 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 obsérved through FT-IR, absorption attributed to
the organic subétance 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 1in Example 13 except that 0.070 g of
1l,12-dodecanedicarboxylic acid was used in place of 0.075
g of docosanoic acid and the temperature of hot air for melting
1,12-dodecanedicarboxylic acid on the hard plate of the



67 assenbling wafers was changed to 75C, and the Riva Al pha No. 3195 of
Nitto Denko Corporation was used as the dicing tape. One of the silicon

waf ers was polished to a depth of 175 pm and the dicing tape was affixed to
the polished surface. 5 Wen separation, cleaning and dicing were further
carried out in the same manner as in Ex&%le 41, snmall pieces of the wafer
coul d be obtai ned w thout breaking or deformng tha waf er . 10 Exanple 44

0.54? g of FSEhdiallatiayaldands CMEc pPpaEadius r‘t’g’lspéfrhﬁlnged7$°t é590CC) in
the formof & pehidnPENE uMBRd'Biel OEET4L 130 e&shbe ﬁf&?t' hett'thace of a
6-inch silicon wafer and heated at 120 Cto assenble the silicon wafer with
anot her 15 &l&mﬁérﬂumﬂmﬂerthérrﬂemmﬂéd:m |wacker weefserobsesrvead | shed

to a depth the 0 C rcially,.avail abl e hem cal
mechani cal qu ng rra%r nr}le ﬁgr %%g'{gé%ﬁ:ll% 5 u\rlpa*"'" i%ﬁp ation at
aslurry § eepb]r:ladiﬂrcj A3 odption aztu&aJﬁxﬁie'mgd and @rg%@.og/s@lmﬁtaﬁi@ea base
plate 20 revolution of 70 rpm After the polished surface was rinsed in

wat er and drfasy DGt ﬁ:bgppveg. EGH%;CIW*%MIP%H}}@%CF%MD@(aQGnt

pol yet hyl en%gﬁ%@%ﬁ (=N flré i f ]gge& the polished surface
wi th 0.547 of dodecanoi c &Pacrsd (ma tr ng poAT nt %28 to 131C) by heating
at 140C. 25 Thereafter the 6-inch silicon wafer was heated by blowing 90 C

hot air r f opposite to the PET filmaffixed surface to separate
t he waf er frrﬁé%“ﬁ#e ng‘Jle' filmaffixed wafer w thout breaking and deform ng

the waferes . Ther aaf geof ddcodanoly aageni( veteniedatdalhen separsirar ogur f ace
of the wafer 30 _having _the PET filmaffixed thereto was renoved by cI eani ng

with a 2 w R SQddGuBo¥8rEt Vad heated atdfly CafRobe UheiiRR o medte
cl eani ng solgg¥¥sanbiy Eéﬁ.ﬁeﬁas %%Q’ehhfn@o 'd"EBl%B?E rﬁ@i’dﬂgg taB‘ﬁaEE‘Eug' I m

affixed thereto was carried to the dicing stage o dicing imachine, it
coul d be cahawdmava: AbametesgoHdlhgmbr @hentenpdnabumdﬂamﬂumeﬁto 547 ¢

of docosanoi [ ac d 0 a solid po

vei ghed: and HAESPREEs HAa Srbd e HfRs Hodhdiodr MR e

di anet er1sf n’.éhovfad b e SO lnBareir mcmg Eppar@tufify icstdin t he sol id
powder for 5 minutes to obtain a columar pellet having a dianeter. of 20 nm

and a t hi ckifSumpyan dpggiangiic agdid daving & ddapedexn ipf Wl 8 899,8ed in

Exanpl e 1 a%r@@er&l bt L@ ”Q‘hi%' L:bqeﬂm\aef %doeah%ecsaﬁ&arr%eer as
i n Exanpl e 44 he pellet began to nelt at around C so that the nolten

docosanoi ¢ &4 1@6Pe§dpei‘/b¢tt1h@VM|ar ethshqxlmaes of ﬂ-rmnﬁflimhl ddamondn 2 to
3 minutes . A{fdr ! NenECUREESLY" S WP -AREN 8891 58n" 9LRL L P HALYERedO e

20 by a commercially available polishing machine in the same

manner as in Example 13 using this pellet having a diameter
of 10 mm and a thickness of 1 mm. After polishing, the 4-inch
silicon wafer was processed in the same manner as in Example
13 and the cleaned surface of the 4-inch silicon wafer was
| 25 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.

Example 16

30 Columnar 1,1l2-dodecanedicarboxylic acid having a
dlameter of 10 mm and a length of about 10 cm was obtained
in the same manner as in Example 15 except that 10 g of
l,12-dodecanedicarboxylic acid was heated at 150°C to be

molten in Iplace of 10 g of docosanoic acid. This columnar



15 of the silicon wafers was polished to a thickness of 100 ~.un in the
sanme manner as in Exanple 44. After polishing, a 50 pmthick PET fil mwas
affixed to the silicon wafer in the sane manner as in Exanple 44, the
silicon wafer was separated fromthe other silicon wafer, cleaned and
carried to the 20 dicing stage of a dicﬁﬂb machi ne . The wafer could be

Carried without ' elL..Q f.0 L like | & 44, aml.e. 46 A
6-inch sili t(;io'hﬁ'zmbfdeégﬁ{f%é%bﬁoc’ﬁﬁg%%g&v%f@s V\E(/geﬂ;p °asaseirixbnllmen%1%io°§%t her in

t he samre maperletswibhExdatahend cubtesnt tThatsurfabe gf @f 4 ainehedaieon di aci d
pell et was used in place of docosanoic acid, the heating tenperature for
assenbl i ng WERESS YREPAESRRY npthaFame,fgnaer as in Example 15 except

ly{7, 9-(4- - Ry \ j
E)go}/{et hyl (ene%}mbﬂc;l%mnérﬁfsiilb%f%i ckneéédﬁﬂ%ét%ﬂéfg% gfQ %%E%O%?g]g%sat i on)-

was used s qhangadjdin ¢ 351G reWhien kheAtileanelde syirifiacen ofattiie wadnedl i shed

to a depth e t ' ( n -Rased, resin filmaof JSR
Cor porat i on;gj\'/\]/a]iggoa ﬁa}ée% ‘f’é\gt‘ﬁgs%#% hﬂei%rog‘ﬁ}* gﬁ:‘g.ﬁvigntl?%esam%@agﬂe?con
waf er was separial Gstample tLbeaftesspobistiing) etisskpibr avtabdted ke di ci ng

stage of a di,cing nachine_in the same manner as in Exanple 45, it could be
carried witHdf g D SyPStance WS, Rell. obsexyed) at Al nwhd.shh&eagis| | con

waf ers were it | | except
ARACT & (EL00R] IRferl € i SUT JENARILASd SRR 1P

that 0.547 g of a palmtic acid (nelting point = to was used
10 i n pllfre wleamnganoci ¢ acid, the heating tenperature for assenbling
wafers was changed to 75C, and the Arton filmof JSR Corporation was used
as the organic polyner film After one of the silicon wafers was polished
to a depth dxdmitlepm7 the Arton filmwas affixed to the polished surface.
15 When the silicqn wafer_ was separated fromthe other silicon wafer,

cleaned and carri dd 90°‘FI‘R§°%‘?%? Qafe cffbeéleﬂlli& ﬁﬁiﬁ'ﬁcmn@‘? e oLa e
manner as iy BeAN Potider bn@CY! § & FAUYiSShtFTENE WRidd WelgHERD adla
15 dissolved in 60 g of tetrahydrofuran. This solution was
applied to a glass substrate with an applicator and dried
with air to form a 20 pm-thick £film. Further, this £ilm was
cut into a 5 ecm X 5 c¢m plece to make tetragonal pillar-like
pellet. A 4-inch silicon wafer was stuck to the hard plate
20 of a commercially available CMP apparatus using this pellet
in the same manner as in Example 13 to polish the surface
of the 4-inch silicon wafer. When the cleaned surface of
the 4-inch silicon wafer was observed through FT-IR in the
same manner as in Example 13 after polishing, absorption
25 attributed to the organic substance was not observed at all,
which means that the fixing agent used for assembly was

removed by cleaning.

Comparative Example 3

30 The surface of a silicon wafer was polished in the same
manner as in Example 13 except that 0.2 g of a commercially
avallable epoxy adhesive was used in place of docosanoic acid.
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



70 CLAIM5 1. A nethod of tenporarily fixing two solids, conprising
tenporarily fixing the two solids to each other with a liquid 5 crysta
¢onmpound or a conposition conmprising the liquid crystal compound. 2. A
tenporary fixing conposition conprisingf%.liquid crystal conpound as a
tenporary fixing agent for tenporarily fixing two solids to each other

7 g TP 1 € YD B B BBl gt BRI,

liquid crys conp as a nel'ting It
tenporary fisdrfacoEobhé ibokeerbudi purt Dy Glepabated s311b8ba wdfbr has
conprises an _organic ggg ner_as a tenporary fixing agent for tenporarily

fixing two SRIFYedt IBtHETIR 2 8LEOTRPRIORAM K YL e kPrlhe 8%FF88AEi on

accordi ng t GuAldich wad Pridivide, WX MRl Prlathdhe? sTR1bigNAgRAILNT Of
35 C or higher. 25 6. The tenporary fixing conposition according to any one

of clai n® 2 used fon @sdembly mas hortmremoyede dospletedyabli kcAeaninghe
tenporary fixing conposition according to any one of clains 2 to 5 which
further conprises a solvent and is 30 in the formof a solution. 8. A
met hod of t &aWemplld IH8 fixing two solids, conprising tenporarily fixing the
two solids to each other with a liquid crystal conmpound or a conposition
conprising the Ii d“»ﬂ g of docosanoic acid (behenic acid) in the form of
a solid powder and 10 g of poly(ethylene-co-vinyl acetate)
10 having a vinyl acetate content of 40 wt% and an intrinsic
viscosity of 0.70 were weighed and dissolved in 80 g of
tetrahydrofuran. 1 gof the resulting solutionwas uniformly
applied to the entire surface of a 4-inch silicon wafer by
spin coating and heated at 100° C to scatter the solvent. This
15 silicon wafer was further heated at 150°C, stuck on the hard
plate of a commercially available CMP apparatus and pressure
contacted to a pad on the base plate at a pressure of 200
g/cm?. The surface opposite to the surface stuck on the hard
" plate of the silicon wafer was polished while a commercially
20 available abrasive solutlion 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. The 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 solutilon 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



J 71 crystal conpound by positioning the liquid crystal conmpound or the
conposition between the two solids. 9. The nethod of tenporarily fixing two
solids according 5 to claim8, wherein the liquid crystal conpound or the
conposition conprising the liquid crystal conmpound is heated at a
tenperature equal to or higher than thesﬁblting point of the liquid crystal

¢conpound and.,th e | er at.ure | Q t han.t he ltin int to
achi eve cl og:élelgﬁcon%aecg)ft)(e%[ %etej'(rii1 eS%Tlvq\bcosnoIW se.r'lo%'?ﬁetﬁgt ﬁ‘gag&gg

tenporaril y sirfawg of0 thel iddnttc idiirgnd wadett Wak oBRIBIdl HrduyFposi ti on
conprising the liquid crystal conpound is a solution of the liquid crystal
conpound 15 Fdi~d&oiafd®n Palished sidiqar WAERIVAS SARARALPS AR t he

sol ution betyegmddan Whes Yantds ﬂﬁﬁ&hia%vaflﬂ%nfﬁf@ i drf1€ two

solids. 11. The nethod of tenporarily fixing two"s according 20 to
cl ai m 8, Swh@tdinibuted o e icdgamie subatandepeasiact gbseteedratmadlyat eri al

selected fr t he arou onsi,sti f metal ,, siligco | ass.. .ceramc,
magneti c nat?@ril a ,n%p nésgt ?-tanc rtlsf’t?ore{%x &ge&‘tpé‘}.sea;ﬁf% %tsrﬁe%ylﬂasA net hod
of separati n@nioved Wy dddamamgeach ot her, conprising separating the two
solids which are tenporarily fixed to each other by the fixing nmethod of
claim8 by nelting the liquid crystal conpound therebetween from each

ot her. 30 1%xaﬁ1ﬂ1"etw of tenporarily fixing a pad for chem cal nechani cal
pol i shing, conprising: (1) positioning a liquid crystal conpound or a
conposi tlin conpr Assetutien Wagprepaysd 4n tegamednaanexas imExampilace of

the pad for lngggﬁmt?%lt f@ %héap ip%i'yi%@bh%@l%%e%a@ir‘f@ faergumber average
molecular weight of 250,000 and a melting point of 44°C was

used in place of 10 g of poly(ethylene-co-vinyl acetate) and

used to polish the surface of a 4-inch silicon wafer in the

15 same manner as in 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

organic 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 prepared in the same manner as in Example
20 except that 10 g of 1,12-dodecanedicarboxylic acid was
25 used in place of 10 g of docosanolc aclid 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 thrbugh 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 substance
was not observed at all, which means that the fixing agent

used for assembly was removed by cleaning.

Example 22



72 for a sem conductor device and the surface of a base plate for fixing
the pad; and (2) heating at a tenperature equal to or higher than the

el ting point of the liquid crystal conpound and then cooling 5 until the
liquid crystal conmpound is solidified t%ﬁflx the pad for chem ca
mechani cal polishing on the surface of e base plate 14 . The net hod

dccording to clai | Lie :

sprayi ng the | |qU|wdg.&lfys F”% %E%Eadé%‘f Phte corrpom%n on 08 ﬂﬁw n XFhe
liquid crystlsd e:mqmrtdhaas 1@ spoloifd pmw&nyanchtleridef haeinb at n’umbai: one of
the pad for the chemjﬁ chani cg gg ﬁgh n(? of a wafer for a

senm conduct GVHAASE BOLTE Bedaht) 9f 399,099,308 a melfddr9 P9iB¥ Bfaci ng
it as a pel |lRjo°@ vid¥e usdd A%E p1RAcePwranpl ¥ BE bBl?%e%h?QEHELQB-QQH aining a
solvent to the surface and then renoving the sol vent he net hod
accordi nd t dagtata)iand uaedeto nadd sh éige( surfage ¢f ad-dinedh séidibpnpl aci ng

a filmof t SiLLl0 0 LSl the JJ_aui yst d_on.the
surface of g{%ﬁég:ggg %lrrllée gobf“?? F?e%lh[&)%gng%r{h k]{'J'éé C el% gé r@%%%q{ﬂgafqﬂﬁspeghl ng of
a waf er for surfade @il utierd -dmolc & idAnddrh avdfae wdsaiobdervedd Xinx@udle pad.
25 16. A nethod of separatl ng j(ﬁ%ad for chem cal nmechani cal poljshing,

conpri sing Fegarad Hde AP ahed &hldgonwarer &as Renagatag widkh s
tenporarily &1@@@@& Qrd %é@&@%ﬂn& RS &P Biddle 1 HWIdHPHtAoAny One

of clains
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 acid was
used 1in 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-inch 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 welight of 250,000 and a melting point of 44°C and
30 5 gof pbly(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



30 13 to 15 fromthe base plate by nelting a |liquid crystal conpound

bet ween the pad and the base plate. 17. A nethod of processing a wafer for
& sem conductor device, conprising the steps ( 1) and ( 2 ) of claim13
and the 73 1 step (3) of processing the wafer for a sem conductor device
on the fixed pad for chenical nechanical34%olishing at a tenperature | ower

t°h th [.tin i nt _of e liquid crystal conpqund.. 5 18. A nethod of
prggess?nge &Hﬁg@ﬂgﬁg@daséiﬂf’eﬁn‘gqi?ﬁw §F€€FatggﬁpFP§iﬁb?a’%eq 3n the

posi ti oni ng sanld Gidntheds %St ah Eﬁaaﬁyedw,r a?ow%wﬁﬁ | L 1YY d B 10 thige
liquid crystal conmpound between the surface 10 of the wafer for a
sen conduct ArIRNLE substance wasirek difservadhatr ald, fwhich means kbhawaf er; (

2 ) fixingt f ' q¥gp r ' 0, he

substrate by eg?%ﬁ%gagégﬁFéﬁggga ur%ggaﬂaﬁyigggr ?ﬁ%ﬁ%¢4§L§%%Fﬁén 3 ting

point of She liquid crystal conpound and 15 cooling until the

liquid. crystal c ound is solidified; (3) processing the exposed surface
Famihs

of the fixe f a sem conductor device; ( 4 ) separating the wafer

for a sem conduct @hed8vlae ibhoprbBaradbsh BkEmPYe NERIAYW Alp1a depenat ure
equal to or higher than 20 the nelting point of the |i1quid crystal

conpound; arfdssssybgtrateil thanseppticetonaflaftt st rowe terpegatuse devi ce

ith I ' ' t | QU4 h
Composi £ on TeEndt Hodbet Hnieh 1l 1ddle o WO rburs IR Fndel Erom
accor di rig t cched ayladkd substaratien th€oxirea (251 pn-ithiekr Eideth Eor Fixipgayi ng

the liquid crystal co ung r the canposition conprising the |iquid
crystal co Jﬁﬂgﬁ§ agggﬁi ilegas BﬁggﬁédsGPfécéi&FCQP afer bgeted the
Y . . e
wafer for a fenopetdueueitndevheatafdathes6ubsts8h&k o tHeaGd Bea3@ wafer,
by placing it as a pellet on"the surface, or by applying
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 film

- used for assembly was removed by cleaning.

Example 26
A 23 pm-thick film for £ixing a wafer was manufactured
25 1in 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
vExample 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 cleaning.

Example 27

A 26 pm~thick £film for fixing a wafer was manufactured



it as a solution containing a solvent to the surface and then renoving the
solvent. 20 . The nethod according to claim18 , wherein the step ( 1)

74 is carried out by placing a filmof the conposition conprising the
liquid crystal conmpound on the surface of at |east one of the wafer for a
semi conductor device and the substrate f9%r f ixing the wafer . 5 21. The

et hod accordi to claim18, erein th xposed . surface, of the wafer for
a sem condu&%?ﬂaég\ﬁ‘@em??inef ﬁévg’t éﬁaflg;ef%se?ggnggae §?Jf‘F1_é%%n RXFPAF o

sem conduct din ekam@les22 dnd thenpisEE 1Y Po1iLEn! fite RUEIINEE Y Wk, ear
surface. 10 22 . The nethod according to claim 18 , wherein the step ( 3" )

of affixi ng SPRATANRY thpdrafen mndsiaaiedt i e feane @anner if i for a
sem conduct dixdiiid s> fibh! Gl UlleMId'RELER SECtnd £ dndisT13W21 and

the step ( 4 ) , and th sem conduct or device iS Separated
from t he BSub&fient svasogbskeved throhghdifT+ IR, tatpsorpt idre atttapiiubed 23 . The
nmet hod according to ¢laiml wherein the step ( 4 ) Jjs carried out in
accor dance vﬁq}% d‘:lgfirﬁ'chf,@bF%Ehﬁ/&f BASt B?Eﬁbﬁeggﬁﬁgc"ﬁuﬁ;&'oﬁ geans

cl eaned togeithey tid hetiie yhidd Ebrt sl arad eridVed B dTasiey, (6) of

dicing the wafer for a sem conductor device to which the dicing tape is
affixed is further carried out after the step (5). 25 24. The net hod
according tg 'lr’%lz?a wherein the step ( 3 ' ) of tenporarily fixing an
organic polyner f1lmto the polished rear surface of the wafer for a
sem condfxt or deviic@4vm-Hthivk Ifiidm forrfistialg @owpbandvas mahafaetpareid i on
conprising the, Jiquid crystal conmpound.is carried. out be en the step 30
(3) in clai rﬁnzika%ﬂ%aé?%ﬁa ﬁnmﬁﬂﬂp}ﬁe%c Pﬁ%nﬂ&!”@rs?g?%’gg%?ﬁe@&ﬁ&&t or
device is seppexampler pMdne thvhsiséd @ d pERLBARMtNG IShrifae0b s wasRe!,y mer
filmin the step (4). 25 . The nethod according to claim 18 , wherein the
step ( 4 ) 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 avallable CMP apparatus (EPOll2 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

25 from which 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).



v c 75 is carried out in accordance with claim24, the wafer for a

sem conduct or device is cleaned while the organic polyner filmis fixed
t'hereto in the step ( 5) , and the step ( 6' ) of dicing the wafer for a
sem conductor device to which the 5 organic polyner filmis fixed is
~carried out after the step (5). 26. Use®  a liquid crystal conpound as a

t'enporary fixing agent for tenporarily fixing two solids to each other.
CA A9, A{9. A9. A9. ARR A-imcky sidicon wafgr was polished on the CMP pad
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Revolution of base plate: 100 rpm
Feed rate of slurry: 200 ml/minute
Polishing time: 3 minutes .
10 Polishing temperature: 25°C _

During polishing, the CMP pad was kepf fiked without
being separated 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

15 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

20 which the CMP pad had been separated.

Example 30
A CMP pad was fixed on the base plate in the same manner
as in Example 29 except that 14.9 g of

25 1,l2-dodecanedicarboxylic acid was used in place of 14.8 g
of docosanoic 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).

30 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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Comparative Exam f
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0% | & ()3Q3A 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
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The entire surface of a 6-inch silicon wafer (of SKW
10 Co., Ltd.) manufactured by forming a 0.9 pm-thick TEOS
(triethoxysilane) £ilm on a silicon substrate having grooves
with a width of 250 pm and a depth of 0.8 pm at a pitch of
500 pm obtained by an STI process was uniformly sprayed with
0.547 g of docosanoilc acild (behenic acid)(melting point =
15 74 to 84°C) in 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 préss-contacted
to a pad on the base plate at a pressure of 200 kg/cm®.
Thereafter, the surface opposite to the surface stuck on the
20 hard plate of the silicon wafer was polished while a
commercially availlable abrasive solution was applied to the
pad. Polishing conditions included the CMS110l1 slurry of
JSR Corporation, the EPO112 chemical mechanical polishing
machine, a slurry feed rate of 200 ml/in:l.n, a polishing load
25 of 400 g/cm?, 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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10 Example 34
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 docosanoic
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 not 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, it was confirmed that the destruction and
deformation of the pattern did not occur at all during the

processing.

:_’»0 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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() 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
25 used 1ln 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-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
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silicon wafer was observed through FT-IR and ESCA, absorption
5 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 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-inch silicon wafer was stuck on the hard plate of
a commercially available 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 1,10-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 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
30 SEM, it 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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| @10% & () -a pattgrn ofythe ¢~inchosjilicon 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, 1t was confirmed that the fixing agent did not remain
15 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
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 Example 33 except that 0.547 g of the
EP160, a commercially avallable epoxy adhesive manufactured
25 by Cemedine Co., Ltd., was used in place of docosanoic acid.
When an attempt was made to remove the 6-inch silicon wafer
from the hard plate in the same manner as in 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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15 the unpolished wafer from the wafer having the dicing tape
affixed thereto without breaking and deforming the wafers.
The £ixing agent adhered to the separated surface of the wafer
having the dicing tape affixed thereto was removed by
cleaningwith 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 means 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 pleces 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 kg'cm™? was applied to the solid powder for 5 minutes
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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 tape'. 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
pileces 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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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 pm by the EPOll12 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 available 50
pm-thick polyethylene terephthalate (PET) f£ilm was affixed
to the polished surface with 0.547 g of dodecanoic 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 £ilm 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 film affixed thereto was removed by cleaning
with a 2 wt% aqueous solution of tetramethylammonium
hydroxide as a cleaning solvent. Thereafter, when the 6-inch
wafer having the PET £film affixed thereto was carried to the
dicing stage of a dicing machine, it could be carried without
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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 um

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 ecané)-co-ethylene} polymer film (thickness of 25 pm; Arton
of JSR Corporation) was used as the organic polymer f£ilm.
After the silicon wafer was polished to a depth of 120 pm,
the Arton film (norbornene-based resin £ilm of JSR
'Corporation) was affixed to the polished surface. When the
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carried without being broken or deformed.
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10 fixing two solids to each other.

3. The temporary fixing composition according to claim
2, wherein the liquid crystal compound has a melting poiﬁt
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 in 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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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



" #$UR' ()*+,-./0123456789: ; _ _
<=>?@\BCDEFGHI JKLMNOPQRSTUVWKYZ[\]"_ " abcdef gh6Ti mres New RonmanAri al Couri er
New'h ‘Root Ent r yWbr dDocunent I #$UR' () *+,-./0123456789: ;

<=>?@ABCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kIl mopqgr st uvwxyz{| } ~

| " #$9& ()*+, -./0123456789: ; 72

< BRGNS MU P o 200 A L IBOR%0 3 208 e
<=>7 @N\BCDEF Gt KEMNOROREH MY Z[add _ abcdef ghi j kl mo

(2) heating at a temperature equal to or higher than the

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 1is 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 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 1iscarriledout 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 device 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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step (3) of processing the wafer for a semiconductor device
on the fixed pad for chemical mechanical polishing at a
temperature lower than the melting point of the liquid

crystal compound.

18. A method of processing a wafer for a semiconductor
device, comprising:

(1) positioning a liquid crystal compound or a compo'sition
comprising the liquid crystal compound between the surface
of the wafer for a semiconductor device and the surface of
a substrate for fixing the wafer;

(2) £ixing 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

cooling until the liquid crystal compound is 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
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 compqund
or the composition comprising the liquid crystal compound.

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
a2 solid powder on the surface of at least one of the wafer
for a semiconductor device and the substrate for fixing the
wafer, 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.

20. The method according to claim 18, wherein the step (1)
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is carried out by placing a £ilm of the composition comprising
the liquid crystal compound on the surface of at least one
of the wafer for a semiconductor device and the substrate

for fixing the wafer.

21. The method according to claim 18, wherein the exposed
surface of the wafer for a semliconductor device in the step
(3) is the rear surface having no semiconductor elements,

and the processing is the polishing of the rear surface.

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 is carried out between
the step (3) in claim 21 and the step (4), and the wafer for
a semiconductor device 1s 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
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).

24, The method according to claim 18, wherein the step (3' ")
of temporarily fixing an organic pblymer film 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
(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)
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1s carried out in accordance with claim 24, the wafer for
a semiconductor device is cleaned while the organic polymer
£11lm is fixed thereto in the step (5), and the step (6') of
dicing the wafer for a semiconductor deVice to which the
organic polymer film is fixed is carried out after the step
(5).

26. Use of a 1iquid crystal compound as a temporary fixing
agent for temporarily fixing two solids to each other.



