SF-1121 1 DESCRI PTION HOT- MELT ADHESI VE COVPOSI TI ON 5 TECHNI CAL FI ELD The

present invention relates to an adhesive conposition used for fixing a
sem conduct o$F-d42kr onto a substrate in the processing of the wafer. Mire
particularly, the invention relates to an adhesive 10 conposition which
exhibits satisfactory adhesion at a processing tenperature in the wafer
processing stage, enables easy peeling of the wafer fromthe substrate
after the processing of the wafer and can be easily renoved when it has
stuck and remain on the wafer after 15 the processi ng. BACKGROUND ART In
t he manuf acturing process of senicogggekg% 19Ryi ces, a great nunber of

| attice-like circuits such as 20 |IC and gl are formed on a surface of a
sem conductor wafer that is in a substantially disc form and each region
where the circuit has been fornmed is subjected to dicing along the given

cutting lines to manufacture an individual sem conductor device. In the

5 TECHNICAL FIELD

The present invention relates to an adhesive
composition used for fixing a semiconductor wafer onto a
substrate in the processing of the wafer. More
particularly, the invention relates to an adhesive

10 composition which exhibits satisfactory adhesion at a
processing temperature in the wafer processing stage,
enables easy peeling ¢f the wafer from the substrate
after the processing of the wafer and can be easily
removed when it has stuck and remain on the wafer after

15 the processing.

BACKGROUND ART

In the manufacturing process of semiconductor
devices, a great number of laittice-like circuits such as
20 IC and LSI are formed on a surface of a semiconductor
wafer that is in a substantially disc form, and each
region Where the circuit has been formed is subjected to
dicing along the given cutting lines to manufacture an

individual semiconductor device. In the manufacture of

{




t he sem conductor device in this manner, it is desirable to nake the

t hi ckness of the sem conductor device as snall as possible in order to not
only all ow Shell2dem conduct or device to have favorable heat dissipation 5
but al so realize downsizing and | ow cost of nobile equipnment such as

cell -phones. On this account, a grinding step wherein a back surface of the
sem conductor wafer is ground to a ghven thickness is taken before the

sem conductor wafer is divided into individual devices. 10 In this grinding
step, the sem conductor device needs to be firmy fixed onto a substrate

such as a table ; i.hdi.n hi ne w.t.h an adhesive for_ te rary

bondi ng, bg St ﬁghﬁpggﬁﬁgg ngeg@%g 6gleltg)&sfrmoarﬂrieﬁé sjlfbsjtsr aq%szg%(ﬂ% " the
grinding is conpleted. 15 As such a tenporary adhesive for, the sem conduct or
vaf er, waxe$ChB9&ChéaR hertEkBREFeCh dBISy SEHHIGEHCTald d8MkGoUaS waxes have
been proposed. For exanple, in Japanese Patent Laid-Qpen Publication No.
224270/ 1995smegpat enst pdecihiat in) prdewaxccomttaionlng adslcacttihee 20 i ngredi ent s
pol ygl ycerols having a HLB value of 7 to 13 is disclosed, and in Japanese

Pat ent Lai ds@pgaonBubkbeatieonchotclhZ628/fE9k {Nat enda dotieiaP)on a wax
contai ning one or nore substances selected froma rosin resin having an

acid valge gftngt shesgaiNan 490nsPE1442knd 10w cost of mobile

equipment such as cell-phones. ©On this account, a
grinding step wherein a back surface of the semiconductor
wafer is ground tec a given thickness is taken before the
semiconductor wafer is divided into individual devices.

10 In this grinding step, the semiconductor device needs to
be firmly fixed onto a substrate such as a table of a
grinding machine with an adhesive for temporary bonding,
but the wafer needs to be peeled from the substrate after
the grinding is completed.

15 As such a temporary adhesive for tThe semiconductor
wafer, waxes have been heretofore widely employed, and
various waxes have been proposed. For example, in
Japanese Patent Laid-Open Publication No. 224270/1995
(patent document 1), a wax containing as active

20 ingredients polyglycerols having a HLB value of 7 to 13
is disclosed, and in Japanese Patent Laid-Open
Publication No. 157628/1997 (patent document 2), a wax
containing one or more substances selected from a rosin

resin having an acid value of not less than 100,



3 derivatives of the rosin resin, nodified products of the rosin resin and
a styrene/acrylic copolyner is disclosed. Such conventional waxes, however,
have | ow heat resistance, so that there are various problens. For 5
exanpl e, theSBdAdlstrength cannot be retained at the processing tenperature
in the wafer grinding step, the in-plane dispersion accuracy of the

t hi ckness of the ground wafer is not satisfactory, when a thin-ground

sem conduct or wafer or sem conductor dgvice is peeled, 10 the wafer or the
device is liable to be broken because of bad releasability, if bubbles
remain on the bonded surface, irregularities are produced on the back

surface of 8Q§i$@£§ﬁe3389 theOLbBYhNGelsS nCARLHESF 1@ Jridchfis o gl the

wafer is liable to be broken. 15 Patent docunent 1: Japanese Patent

i d- bl i ' . ,224270/199 d 2:,
[ai G Cpen_ PBFdat PO NBic 1878567 1587 250 /b1 St CBOREIGE THE RVARAGN

<PROBLEM TO BE SOLVED BY THE I NVENTION> It is an object of the present
i nvention to provide! GeneEmesPyelcuaesit hereRRrechhpgeudow fieatixing a
sem conductor wafer or the |ike onto a substrate, SF-1121

resistance, so that there are various problems. For

5 example, the bond strength cannot be retained at the
processing temperature in the wafer grinding step, the
in-plane dispersion accuracy of the thickness of the
-ground wafer i1s not satisfactory, when a thin-ground
semiconductor wafer or semiconductor device is peeled,

10 the wafer or the device is liable to be broken because of
bad releasability, if bubbles remain on the bonded
surface, irregularities are produced on the back surface
of the wafer, and if grinding is carried out in this
state, the wafer is liable to be broken.

15 Patent document 1: Japanese Patent Laid-Open
Publication No. 224270/1995

Patent document 2: Japanese Patent Laid-Open

Publication No. 157628/1997

20 DISCLOSURE CF THE INVENTION

<PROBLEM TO BE SOLVED BY THE INVENTION>
It is an object of the present invention to provide
an adhesive composition which is used for fixing a

semiconductor wafer or the like onto a substrate,



4 exhibits firmadhesion with high heat resistance in the wafer processing
stage and enabl es easy peeling of the wafer fromthe substrate after the
processing i SFgaapl eted. 5 <MEANS TO SOLVE PROBLEM> In order to solve the
above problem the present inventors have earnestly studied, and as a
result, they have found that a hot-nelt adhesive conposition containing as
a mai n conponent a crystalline organicy10 conpound having a nelting
tenperature of 50 to 300C has higher heat resistance than conventional
waxes, exhibits firmadhesion at a processing tenperature in the wafer

Pl ocesst ng sk2ng.apd suapl exngavk pesting g a1 adierand by heating the

conposi tion enpera uré of “not Tess t he e g tenperature
after the proc SS|ngPof the adherend.. That is to say, the hot nmel t adhesi ve

conposi tion BfLSEhE REERLNENSEBACaPRE §82 LRSI RASINPSTE% X yistal | ne
conpound having a nelting tenperature of 50 to 300C, and 20 the conposition
has a neltlngaf@ﬁpéramutbemﬁdbﬁt@ﬁtﬁoaftﬁﬁréhﬁh@mqaa§ShEQn¥ﬂ vi scosity of
not nore than 0.1 Pas at a nelting tenperature of the conposition and
adhesi on streagbhedédsmal | tenperature dependence. SF-1121

5 <MEANS TO SOLVE PROBLEM>

In order to solve the above problem, the present
inventors have earnestly studied, and as a result, they
have found that a hot-melt adhesive composition
containing as a main component a crystalline organic

10 compound having a melting temperature of 50 to 300°C has
higher heat resistance than conventional waxes, exhibits
firm adhesion at a processing temperature in the wafer
processing stade and enables easy peeling of an adherend
by heating the composition tc a temperature of not less

15 than the melting temperature after the processing of the
adherend.

That is to say, the hot-melt adhesive composition of
the invention contains as a main component a crystalline
compound having a melting temperature of 50 to 300°C, and

20 the composition has a melting temperature width of not
more than 30°C, a melt viscosity of not more than 0.1
Pa-s at a melting'temperature cf the composition and

adhesion strength of small temperature dependence.



5 The crystalline conpound is desired to be an organic conpound conposed
of elenments of C, Hand 0 only and having a nol ecul ar wei ght of not nore

t han 1000, pgﬁﬁ?ﬁgbly an aliphatic conmpound or an alicyclic conpound, 5
particularly preferably a conpound having a steroid skeleton and/or a
hydroxyl group in a nolecule or a derivative thereof (except an ester
derivative) The ester derivative is undesirable by reasons that its
melting point is low and there is a pos%ibility that it 10 becones acid upon
t hermal deconposition and thereby corrodes the bonded surface. The hot-nelt
adhesi ve conposition preferably contains a surface tension nodifier,
specifically at |%astconetsubstancenselindt éd Hesmrtese tgr ddp HonsiEALhy of
15 fluori ne-based surface active agents having a fluorinated alkyl group

and pol yet hercahkyhinbaseflpsyefiace ateingtsagencs brwin arrdgyaldy! group.
The hot-nelt adhesive conposition is preferably used in the formof a

tablet. 20 <ﬁ§§g§%¢ggﬁg _%éyy adﬁéggegcggrgbggmb%et %F%LqiﬁﬂL i nventi on,

there is provi _ e conposition is capable of
Ly L xd g B pETLEPIdAEton el et OF S L1 0L 211 BPLEL S,
S particularly preferably a compound having a steroid
skeleton and/or a hydroxyl group in a molecule or a
derivative thereof {except an ester derivative). The
ester derivative is undesirable by reasons that its
melting point is low and there is a possibility that it
10 becomes acid upon thermal decomposition and thereby
corrodes the bonded surface.

The hot-melt adhesive composition preferably
contains a surface tension modifier, specifically at
least one substance selected from the group consisting of

15 fluorine-based surface active agents having a fluorinated
alkyl group and polyether alkyl-based surface active
agents having an oxyalkyl group.

The hot-melt adhesive composition is preferably used
in the form of a tablet.

20 <EFFECT CF THE INVENTION>

According to the present invention, there is

provided a hot-melt adhesive composition which is capable

of firmly fixing a semiconductor wafer or the like onto a

substrate when heated to molten and cooled and which



SF- 1121 6 enables easy peeling of the sem conductor wafer or the |Iike
fromthe substrate when heated to nolten again. In the case where the
hot - mrel t adhggijy®e] conposition of the invention is used, the adhesive
conponent 5 renmaining on the surface of the wafer or the like after the
wafer or the like is peeled fromthe substrate can be -easily cleaned or
renoved. Because of the above propertigs, the hot-nelt adhesive conposition
of the invention can be favorably 10 Used as an adhesive for tenporarily
bondi ng a substrate in various processing stages necessary in scenes of the
econom cal activities of the present day, for exanple, extrenely thin
grinding of %%%?%%ﬁd%%%%rp%%b%¥ga?§ BRE SEMAEOPASEEST g I Qi fidves of
various materials. 15 BRI EF DESCRI PTION OF THE DRAWNG Fig. 1 is a group of
schemati ¢ vi eunke shoomngha swes hoalt & owheraseritegl aobowd tstr engtim i n wor ki ng
exanpl es. 20 BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON The hot-nmelt adhesive

conposi tion of theifwention wisrdessei hed-ha1dekaik shereiRaidsern tidh
priority given to wuse of the conposition for tenporarily bonding a

sem conduct of a1 , Jg: NOY - B! s agheghue ,aamesit 98 nonent

5 remaining on the surface of the wafer or the like after
the wafer or the like is peeled from the substrate can be
easily cleaned or removed.

Because of the above properties, the hot-melt
adhesive composition of the invention can be favorably

10 used as an adhesive for tTemporarily bonding a substrate
in various processing stages necessary in scenes of the
economical activities of the present day, for example,
extremely thin grinding of semiconductor substrate and

fine processing of surfaces of various materials.

15
BRIEF DESCRIPTION QF THE DRAWING
Fig. 1 is a group of schematic views showing a
method for measuring a bond strength in working examples.
20 BEST MODE FOR CARRYING OUT THE INVENTION

The hot-melt adhesive composition of the invention
is described in detail hereinafter with priority given to
use of the composition for temporarily bonding a

semiconductor wafer. The hot-melt adhesive composition



SF-1121 7 of the invention can be applied not only to uses for wafers but
al so to uses wherein planes, such as glass substrates, resin substrates,
metal substragpesjzimetal foils and plate el astoners (e.g., abrasive pads),
are 5 easily bonded to each other with a given gap and easily peeled from
each other. The hot-nelt adhesive in the invention nmeans an adhesi ve which
is asolid at ordinary tenperature bu% which is nelted by heating to all ow
an adherend to adhere and then cool ed ‘to enabl e bonding of 10 the adherend
and which is nelted by heating again to enable peeling of the adherend. The
peeling may be carried out by interposing a wedge or the |ike between the
bonded surf acds.thEhe THEN eI Giheas \@PRbhpdsiet op by FReUFAFefibFon 15
contains as a nmamin conponent a crystalline conpound for inparting cohesive
force to the veoiyposithitonlsandd hesesmsitd ngit enpenas ureuoh tbegtaystal | ine
conpound is in the range of 50 to 300C, preferably 55 to 250C, nore

preferably 10042006, Thes terdapdmldddg, LePLT abuk et r2PeHsedehglei n means
a peak tenperature in a main nelting peak curve determ ned by a

G LTerenti ol SEIng, ool | IR0 Wen b el plal gLt ure of
5 easily bonded to each other with a given gap and easily
peeled from each other. The hot-melt adhesive in the

invention means an adhesive which is a solid at ordinary
temperature but which is melted by heating to ailow an
adherend to adhere and then cooled to enable bonding of
10 the adherend and which is melted by heating again to
enable peeling of the adherend. The peeling may be
carried out by interposing a wedge or the like between
the bonded surfaces.
The hot-melt adhesive composition of the invention
15 contains as a main component a crystalline compound for
imparting cohesive force to the composition, and the
melting temperature of the crystalline compound is in the
range of 50 to 300°C, preferably 55 to 250°C, more
preferably 100 to 200°C. The term “melting temperature”
20 used herein means a peak temperature in a main melting
peak curve determined by a differential scanning

calorimeter (DSC). When the melting temperature of the

crystalline compound is in the above range, heat



SF-1121 8 resistance of the conposition in the bonding step can be
enhanced. The crystalline conpound desirably has a nol ecul ar weight of not
nmore than 10Q@.jpreferably 150 to 800, nore 5 preferably 200 to 600. If the
nol ecul ar wei ght of the crystalline conpound exceeds the upper limt of the
above range, solubility of the crystalline conmpound in a solvent is

| onered, and therefore, peeling and clganing with a sol vent sonetines
beconme insufficient. 10 Fromthe viewdints that the crystalline conpound
shoul d not do danage to wiring and an insulating filmto be formed on the
sem conduct or wafer, should not beconme a source of contam nation and shoul d
not cause nodEELGAENGR Odf Thife CRERESILE O HhehelRITHE BT TIRD aeiesPee, the
15 crystalline conpound is desirably a neutral conpound having no active
functi onal geabpnsech as a carboxylic acid group or an am no group, and is
desirably a conpound having been subjected to netal-freeing treatnent until

the total of conteRks e swataliset eaﬁnpauhfdua%sll&ta%lqz A gediganda: exert evil
i nfluence on the insulafing properties, such as alkali netals (e.g., Na, K

Ca, Fe, ’ welrglh? bfAkRyt R%%%”‘Eiaﬁoﬁ offRY, € gL A0 PR Y & & Akl oot

nore than 10 pp case whe
5 ©preferably 200 to 600. If the molecular weight of the

crystalline compound exceeds the upper limit of the above
range, solubility of the crystalline compound in a
sclvent is lowered, and therefore, peeling and cleaning
with a solveni sometimes become insufficient.

10 From the viewpoints that the c¢rystalline compound
should not do damage to wiring and an insulating film to
be formed on the semiconductor wafer, should not become a
source of contamination and should not cause modification
of the adhesive in the melting of the adhesive, the

15 crystalline compound is desirably a neutral compound
having no active functional group such as a carboxylic
acid dgroup or an amino group, and is desirably a compound

. having been subjected tc mefal—freeing treatment until

the total of contents of metals that diffuse into a

20 medium to exert evil influence on the insulating
properties, such as alkali metals (e.g., Na, K, Ca, Fe,
Cu, Ni, Cr, Al), becomes not more than 100 ppm,
preferably not more than 10 ppm. In the case where

metals are contalned in a stable state such as a state of



metals are contained in a stable state such as a state of SF-1121 9 a netal
oxide, the total of the netal contents is not |imted thereto. Such a
crystal line ggopeynd may be a nitro conmpound, such as
1,3,5-trinitrobenzene, 2,3,6-trinitrophenol or 5 2,4,5-trinitrotoluene, but
fromthe viewpoints of high safety in handling, excellent heat resistance
inthe nelting step and |ess coloring, preferable is an organic conpound
containing no N el enent and conposed of elenments of C, Hand 0 only.
Specifically, there can be nentioned 10 aromatic conpounds, aliphatic
conpounds and alicyclic conpounds exenplified bel ow. Exanples of the
aromati ¢ conpolidsli RYLGGe gﬂs kfareHens Wenbitaarcaeytonks not

1, 5-di phenyl - 2, 4- pent adi ene-1-one, di-2-naphthyl ether, cis-I,8-terpinene,
15 2, 3-di net Ayknageht halkerep .1, 2- napt hal enedi ol , di - 1- napht hyl et hane,

bi phenyl -2, 2'-diol, di-I-naphthyl ether, bis(diphenylnethyl) ether,

9, 10- di hydroant hr ageRea ry3ta2libz=t bRy mdyy BRNZOqU NaNesodpand,
di met hyl napht hal ene, syri ngal dehyde, vanillyl alcohol, 20

1, 3-di phenyl i 2.3 di b o b in,
b3 diphenyl Lasenzobunan. 2,8l Ut dhenzophenan, | SAIg obspzol
3,3-diphe9yI8?%?%Lide,

trinitrotoluene, but from the viewpoints of high
safety in handling, excellent heat resistance in the
melting step and less coloring, preferable is an organic
compound containing no N element and composed of elements
of é, H and 0 only. Specifically, there can be mentioned
10 aromatic compounds, aliphatic compounds and alicyclic
compounds exemplified below.

Examples of the aromatic compounds include 9H-
xanthene, benrzofuran-3(2H)-one, 1,5-diphenyl-2,4-
pentadiene-1-one, di-2-naphthyl ether, cis-1,8-terpinene,

15 2,3-dimethylnaphthalene, 1,2-napthalenediol, di-1-
naphthylmethane, biphenyl—2,2'-diol, di-l1-naphthyl ether,
bis{diphenylmethyl)} ether, 9,10-dihydrcocanthracene,
2,3,5,6-tetramethvl-p-benzoquinone, 2,6-
dimethylnaphthalene, syringaldehyde, wvanillyl alcohol,

20 1,3-diphenyliscbenzofuran, 2,3’ -dihydroxybenzophenone,
isohydrobenzoin, 4,4’-dimethylbiphenyl, 1,3-
naphthalenediol, 4-phenanthrol, 3,3-diphenylphthalide,

pentamethylphenol, hexaethylbenzene, 3,4-

dihydroxybenzophenone, 2,4-dihydroxybenzaldehyde, p-



pent anet hyl phenol , hexaet hyl benzene, 3, 4- di hydroxybenzophenone,

2, 4-di hydr oxybenzal dehyde, p SF-1121 10 hydroxybenzophenone,
4,5,9,10-tetgﬁﬁy jopyrene, 2,3,4- trihydroxybenzophenone, hematoxylin,

2-i sopropyl -5- methyl hydroqui none, 1, 9-di phenyl -1, 3,6, 8-nonat et raen-5- one,
9- phenyl fl uorene, 1,4, 5-naphthal enetriol, 1l-anthrol, 5

1, 4-di phenyl -1, 3- but adi ene, gal vi noxyl, pyrene, 9- phenyl ant hracene,

tri phenyl methanol, 1,1'-binaphthyl, mlOylene-2,4,6-triol,

4, 4" - met hyl enedi phenol, hexanet hyl benzene, di benzo- 18-crown- 6,

di phenoqui none, bi phenyl -4-0l, 1H phenal ene, 10-hydroxyant hrone, fl avonol,

10 benzoant higme,o:9fexanthemdicond , 3,6 r dpheayt dluydneoprene, 2,3, 4-
met hyl ant hr aqui none, 4-hydroxy- I -napht hal dehyde, 1,7- naphthal enedi ol ,

2, 5- di et hoxy -{3-iEREQHROIR p e (HAT memazt@;&ypizmﬁpmhydépropyl-5- _
1, 8- di hydr oxyant hr aqui none, 1, 4- napht hal enedi ol , 1-hydroxyant hraqui none,

3,4 15 di hyd h .- AR 51 hyd [
ant hr acene. 2o B T e Sor g ol okt B e ang B faeRes
t et raphenyl et hyl ene,

epi cat echi n, %&ri g@ﬁ#ﬁ&ﬁg&g%§%§§¥:%3§gq%2§£§§§%ﬁﬁ%ﬁ%ﬂ%ﬂgipyi995@598 Pe’

benzyl i denepht hal i de, 2- phenyl napht hal ene, ci s-decahydr o-2-napht hol

(cisoid),5 1,4-diphenyl-1, 3-butadiene, galvinoxyl, pyrene, 9-
phenylanthracene, triphenylmethanol, 1,1’ -binaphthyl, m-
xylene-2,4,6-triol, 4,4’ -methylenediphenol,
hexamethylbenzene, dibenzo-18~crown-6, diphenoquinone,
biphenyl-4-0l, 1H-phenalene, 1l10-hydroxyanthrone, £flavonol,

10 benzoanthrone, 9H-xanthen-8-one, tetraphenylfuran, 2-
methylanthragquinone, 4-hydroxy-l-naphthaldehyde, 1,7-
naphthalenediol, 2,5-diethoxy-p-benzoquinone, curcumin,
2,2’ -binaphthyl, 1,8-dihydroxyanthraquinone, 1,4-
naphthalenediocl, 1-hydroxyanthraquinone, 3,4-

15 dihydroxyanthrone, p-terphenyl, 4,4’-
dihydroxybenzeophencone, anthracene, 2,4, 6-
trihydroxyacetophenone, 1,8-anthracenediol,
tetraphenylethylene, 1, 7-dihydroxy-%9-xanthenone, 2,7-
dimethylanthracene, epicatechin, naringenin, 2-anthrol,

20 1, 5-naphthalenedicl, benzylidenephthalide, 2-
phenylnaphthalene, cis-decahydro-2-naphthol (cisoid),
(2R, 3R) -2, 3-bis (diphenylphosphinc)butane, trans-1,2-
dibenzoylethylene, trans-1,4-diphenyl-2-butene-1,4-dione,

bis(2-hydroxyethyl) terephthalate, fluoranthene,



(2R, 3R) - 2, 3- bi s(di phenyl phosphi no) but ane,

trans-1, 4-di phenyl - 2- but ene- 1, 4- di one,

fl uorant hene§FSF21121 11 bi phenyl ene,
phenyl ene di acetate, trans-stil bene, bip
2, 5-di hydr oxybenzophenone, pi nol hydrate
1, 2- bi s(di phenyl phosphi no) et hane,

1, 8- napht hal enedi ol , 1, 2- naphthqu|n$
5- hydr oxy- 1, 4- napht hoqui none, 1-phenant
tri phenyl phosphj ne oxi de, 'benzo ant hr
2,3-naphthal€§€ﬁ?8yle§e4 659§39£3h98r0f3
3, 3" - di hydroxybenzophenone, arbutin, 1,
di phenyl qui nphenhaane QipheﬁaﬁﬁhrétﬁanS
capsanthin, 1,3,5- triphenyl benzene,
benzo[ a] pyr epes-#thphesylpenkybhpabaxi de
1,1,2,2-tetraphenyl -1, 2-et hanediol, 1, 8-

Canphorqu'noﬂ drépénz3if), - 11 8LEaR
dlhydoxybenzoghgnoﬁgZ %, -trlhyg

phenant irenegyy 0ang, .4, 8,3=hShL
2,47

roxyac
p9§§zl

naphthoquincone, -dihydro

i,4-naphthoquinone, l-phenan

triphenylphosphine oxide, be

anthracenediol, 2,3-naphthal

10 trihydroxybenzophenone,

dihydroxybenzophenone, arbut

diphenylguinomethane, 2-phen

trihydroxyacetophenone, caps

triphenylbenzene, 3,4,5-trih

15 benzolalpyrene, triphenylmet

1,1,2,2-tetraphenvl-1,2-etha

methylanthraquinone, camphor

tetrahydroxybenzophenone, es

dihydoxybenzophenone, 2,4,5-

20 phenanthrenequinone, 1,1,2,2

)~hesperetin, 2,3',4,4’,6-pe

hydroxycoumarin, dl-hesperet

fluorescin, chrysene, diethy

dibenzo{a,hlanthracene, pent

3, 4,

H&Bﬁ%ﬁ%@éﬂ%@%ﬂ@%& é%ﬂ%ﬂ

nap

di-2-

trans-1, 2- di benzoyl et hyl ene,
bi s(2- hydroxyet hyl) terephthal ate,

sovanillin, fluorene, 9-anthrol, p-
henyl - 3, 3' -di ol ,
benzoi n, hydrobenzoi n,

di hydr oxybenzophenone,

e, 2,4 -di hydroxybenzophenone,
hrol, anthrone, 9-fluorenol,
cene, 1, 2- anthracenedlol

H@ﬁf@ﬁheﬁbﬁ@-hﬁo 2- ﬁhphthyl ket one,
2, 3, 5-benzenetetraol,
FAibﬁHEhydﬁ@ﬂyanétdbﬁﬁnoﬁéql,

5-tri hydroxybenzophenone, 15
inkexesiarelte, benzoin,

di hydr oxy- 3- net hyl ant hr aqui none,

2,34 -
§4 %“2%

Nangn hddi (1 2-

5-hydroxy-

et ophenone,
et

xybenzophenone,

throl, anthrone, 9-fluorenol,

nzolalanthracene, 1,2-

el’lediOl, 2, 4f 6_

naphthyl ketone, 3,3'-

in, 1,2,3,5~benzenetetracl,

anthrol, 2,3,4-

anthin, 1,3,5-

ydroxybenzophenone,
hyl peroxide, hexestrol,

nediol, 1,8-dihydroxy-3-

gquinone, 2,2',5,6'-

culin, 3,4"-

trihydroxyacetophenone, 9,10-

-tetraphenylethane, rutin, (-

ntahydroxybenzophenone, 7-

in, ninhydrin, triptycene,

lstilbestrel,

acene, 1,6-



)-hesperetin, 2,3 ,4,4",6-pentahydroxybenzophenone, 7- hydroxycoumarin,

di - hesperetin, ninhydrin, triptycene, fluorescin, chrysene,

di et hyl sti | b&$ttid1, di benzo[ a, h] ant hracene, pentacene, 1,6 SF-1121 12

di hydr oxyant hr aqui none, 3,4',5,7-tetrahydroxyflavone, 2, 6-anthracenedi ol
and genistein. Exanples of the aliphatic conpounds include ribitol,
D-arabitol, furyl, y-carotene, a-carotigne, cantharidin, 5 pentaerythritol,
trans, trans- |, 4-di acet oxybut adi ene, glucitol, D-mannitol, idose,
decanal, a-carotene, 2,4,6- trinmethylfluoroglucinol, galactitol, equilin,
equi lenin, trans: 1, 2-cyclopentanediol,, | .. 1-hept adecanol , 1-
octadecanol,(%ﬁe¥q§%§¥ﬁﬁahﬁﬁ &F@fyaé%f%nb,If%ﬁ%ﬁfﬁ9¥§k?xyﬁgag9ﬂ8kacosanol,
1-hentriacontanol and stearone. Exanples of the alicyclic conpounds include
copr ost anol , 2z \ATEtEFACETE Y6 alrdic diediisTeidit osterol, | anosterol,

11- deoxycorticosterone, chol estanol, cholesterol, testosterone, ergosterol,
stigmasterol, 15 &stamgdiesl ofcdahei eddpdredne; ammhuldastianmolydandibsteipne,
17a- hydroxy-11- deoxycorti cost erone, gitoxigenin, epicoprostanol,

calciferol, progestierone rurd4ahydroapbandeosheransrcfiedehyueiochal£sterol,
agnosterol, 11-dehydrocorticosterone, prednisolone, digitoxygenin,

5 pentaerythritol, trans,trans-1,4-diacetoxybutadiene, D-
glucitol, D-mannitol, idese, decanal, o-carotene, 2,4, 6-
trimethylfluoroglucinol, galactitol, equilin, equilenin,
trans-1,2-cyclopentanediol, manocol, l-heptadecanocl, 1-
octadecanol, l-eicosanol, dihydroxyacetone, y-terpinecl,

10 l-hexacosancl, l-hentriacontanol and stearone.

Examples of the alicyclic compounds include
coprostanol, zymosterol, ergccalcifercl, f-sitosterol,
lanosterol, ll-deoxycorticosterone, chelestanol,
cholesterol, testosterone, ergosterol, stigmasterol,

15 estradicl, corticostercne, epicholestanol, androsterone,
17a-hydroxy=-1l-deoxycorticosterone, gitoxigenin,
epicoprostanol, calciferol, progesterocone,
dehydroepiandrosterone, 7-dehydrocholestercl, agnosterol,
11-dehydrocorticosterone, prednisolone, digitoxygenin,'

20 estrone, P-estradiol, cortisone, D-~fructose (o form), D-
lyxose (o form), D-lyxose (B form}, iscmaltcse, D-talose
(B form), D-talose (o form), D-allose (B form), D-mannose

(B form), D-manncse (o form), D-xylose {a form), D-

galactose (B form), L-fucose (a form), D-glucose (o form),



20 estrone, R-estradiol, cortisone, Dfructose (a form, D |yxose (a form,
D-lyxose (Rforn), isomaltose, D-talose (f3 forn), Dtalose (a form,

D-all ose (J3SF4i2), D-mannose (p form, D-mannose (a form, D xylose (a
form, D galactose (Qform, L-fucose (a form, D glucose (a form, SF-1121
13 2-deoxy-D-glucose, nmaltotriose, D-altro-heptul ose, L- arabinose
(pyranose a form, D arabinose, cafes:pl, L- arabinose (pyranose p form,

D-gal actose (a form), |ycopene, aucubin, sucrose, friedelin, cis-1,3,55
cycl ohexanetriol, D-i nosi tol, lutein, diosgenin, tigogenin, zeaxanthin,

nyo-i nosi toI eI I 0%5 | bher n.A3, hemn bet ul.i D-fructose (R
form, D-al? %% { %’i b%%ﬁ) 151&18?8%58‘5‘&%%9@% léﬂ ogyr anosi de (a

form, D-dlgltalose sallnonyC|n 10 net hyl - D- gal act opyranoside ((x form,
a, a-trehal osaralinese (RYianose ame%mh) , Dparabhnaese, cerfarsddl,4-lerpin, D
qui novose (a form, D-glycero-D gal acto-heptose, D-fucose ((x form,

D-gl ucose (RufasMosd- mnrondeptfll Dsen) P-Dgbytet oo Bagliucdolent ose,
sophor ose, sarsasapogenin, L 15 sorbose, D altro-3-heptul ose, tw stane,

(+)-borneol ,1 ¢c5p§méplauc£uam,soméfr@gé Eracabingsecikunangse form, L-
gal actose (a 3f/orr‘r) a-santonin, nethyl-D gal actopyranoside (R form |,
CyClOpen%adQQﬁﬂﬂgﬁéxéietrlol, D-inositol, lutein, diosgenin,
tigogenin, zeaxanthin, myo-inositol, cellobiose,
gibberellin A3, hematein, betulin, D-fructose (f form),
D-altrose (f§ form), dibenzo-24-crown-8, methyl-D-
glucopyranoside (B form), D~digitalose, salinomycin,

10 methyl-D-galactopyranoside (o form), o,a-trehalose, bixin
(total trans form), parathinose, trans-1,4-terpin, D-
quinovose {a form), D-glycero-D-galacto-heptose, D-fucose
(a0 form), D-glucose (B form), d-manno-heptulose, D-
glycero—-D-gluco-heptose, sophorose, sarsasapogenin, L-

15 sorbose, D-altro-3-heptulose, twistane, (+)-borneocl,
inositol, ({(-)-isobornecl, L-arabinose (furanose form), L-
galactose (o form), o-santonin, methyl-D-
galactopyranoside (B form), cyclopentadecanone, 8-

valerolacteone, cis-Z-methylcyclohexanocl, and compocunds

20 represented by the following formulas (1) to (8).



val erol act one, ci s-2-nethyl cycl ohexanol, and conpounds 20 represented by the
followng formulas (1) to (8 SF-1121 14 HOHO (1) OHOH {7J OH HD HO HO
NO (3) (4) SHaIBflf NOHOHD OH Qi (5) (6) HONOA Hoj OHOH (7) (8)

O the above compounds, conpounds having a steroid skel eton, such as

chol esterol, coprostanol, zynosterol, SF-1121 15 ergocalciferol,
Qsitosterol, lanosterol, 11- deoxycoryy costerone, chol estanol

testosterone,
HW
¥ Tho
1) LU
@
Ho :
Ho o
@
0H

kX

3

HO HO

HO "
) (6)

HO o WW
OH
(8)

N

E

0f the above compounds, compounds having a steroid

skeleton, such as cholesterol, coprostanol, zymosterol,



ergosterol, stigmasterol, estradiol, corticosterone, epicholestanol,
androsterone, 17a-hydroxy-11 5 deoxycorticosterone, gitoxigenin,

epi coprost angF-112tal ci ferol, progesterone, dehydroepi androsterone, 7-
dehydr ochol esterol, agnosterol, 11-dehydrocorticosterone, prednisolone,
di gi toxygenin, estrone, a-estradiol, cortisone and the conpounds
represented by the above 10 fornul as §§) to (8), and hydroxyl
group-contai ning comnpounds or derivatives thereof, such as trans-1, 2-
cycl opent anedi ol , manool , 1-heptadecanol, 1-octadecanol, 1-eicosanol,

y-terpineol, 1-hexacosanol apd 1- hentriacontanol, are _particularly
preferabl e f?5%??%@C1§85?LMp@Tﬁft%?t?ﬁﬁ et 6P85£§§8@PI#59. However, ester
derivates are undesirable by reasons_that their nelting points are |ow and
there is a poRFVFPTEVCPRRETPRRY Chetsfbaneild GFSHOSHerREE deconpositi on and
thereby corrode the bonded surface. 20 The above crystalline conpounds nmay
be used singtygostensla stkgueastefolwoestradielki ndstiThetterysteal |ine
conmpound is used in such an anount that the content of the crystalline

conpound i n i¢hecrRENest ¥€cCOMPRSHEE PBroRECOMRE-ROHrbegs 1hhan 70% by wei ght,
preferably not |ess SF-1121 16 than 8096by wei ght, particularly preferably
not |ess §Nafeoxycorticosterone, gitoxigenin, epicoprostanol,
calciferol, progesterone, dehydroepiandreocsterone, 7-
dehydrocholesterol, agnosterol, il-dehydreccorticosterone,
prednisolone, digitoxygenin, estrone, B-estradioil,
cortisone and the compounds represented by the above
10 fermulas (1) to (8), and hydroxyl group-containing
compounds cor derivatives thereof, such as trans-1,2-
cyclopentanediol, manocl, l-heptadecancl, l-octadecanol,
l-eicosanol, y-terpinecl, l-hexacosanol and 1-
hentriacontanol, are particularly preferable from the
15 viewpoint of tablet processability. However, ester
derivates are undesirable by reasons that their melting
points are low and there is a possibility that they
become acid upon thermal decompositicn and thereby
corrode the bonded surface.
20 The above cryétalline compounds may be used singly
or as a mixture of two cor more kinds. The crystalline
compound is used in such an amount that the content of

the crystalline compound in the adhesive composition

becomes not less than 70% by weight, preferably not less



90% by weight. If the content thereof is less than the lower [imt of the
above range, the nelting tenperature does not becone sharp, and the nelt

vi scosity sohetlides 5 becones hi gh. The adhesive conposition containing the
crystalline conpound as a main conponent has a nelting tenperature wdth
of 1 to 30C, preferably 1 to 20C, particularly preferably 1 to 10C, and a
melt viscosity, at a nelting 10 tenpejature of the conposition, of 0.0001 to
0.1 Pa-s, preferably 0.001 to 0.05 Pa-s, particularly preferably 0.001 to
0.01 Pa-s. The term"nelting tenperature wi dth" wused herein neans a

i Terence bekugenpa borResahyy cuat s Ls oy g okl apd 8 dematglu e o
Tho el ¢ vi sSB&i B TRLERE. abkviE2q ACET babsebFOpeet] AGSP CoRRanDs, and
therefore, an external force that is applied for peeling the wafer from 20
t he substrat&odan béngbceéased. 2Speerehgenelthiengetlédper dtanre ngdite and t he
melt viscosity of the conposition greatly depend upon the nelting
t enper at ur e abds hnandbébensesham scasdt yhef mkhe visystaltlyi menmecposnd, it is
desirable to use a SF-1121 17
S becomes high.
The adhesive composition containing the crystalline
compound as a main component has a melting temperature
width of 1 to 30°C, preferably 1 to 20°C, particularly
preferably 1 to 10°C, and a melt viscosity, at a melting
10 temperature of the composition, of 0.0001 to 0.1 Pa-s,
preferébly 0.001 to 0.05 Pars, particularly preferably
0.001 to 0.01 Pars. The term “melting temperature width”
used herein means a difference between a temperature at
the starting point and a temperature at the end point in
15 a main melting peak curve determined by a differential
scanning calorimeter (DSC). By virtue of the melting
temperature width and the melt viscosity in the above
ranges, ease of peeling is enhanced, and therefore, an
external force that is applied for peeling the wafer from
20 the substrate can be decreased.
Since the melting temperature width and the melt
viscosity of the composition greatly depend upon the

melting temperature width and the melt viscosity of the

crystalline compound, it is desirable to use a



crystalline conpound having a narrow nelting tenperature wdth and a | ow
nmelt viscosity. That is to say, the crystalline conpound used as a nmain
conponent i sSFdAéterably a conpound having a nelting tenperature of 50 5 to
300C, a nelting tenperature width of 1 to 30C and a nelt viscosity, at the
melting tenperature, of 0.0001 to 0.1 Pa-s. To narrow the nelting -
tenperature width of the crystallinejgonpound, to lower the nelt viscosity
thereof 10 and to decrease the anmobunt of free netal ions therein, it is
preferable to carry out purification of the crystalline conmpound. Exanples

wherein the CFYeralTTre Gamaguna ne1b oA SARIOY Rkl Fanste A 101

wherein the crystalline cor ma“sol vent an n the
the puri ty BrobRe¥y 8t oY i HELkORBEGRE Y | nEFeacty, Eandofo) Laoret hod
wherein the crystalline conpound is dissolved in a solvent and then the
solution is Brpaghtlinge ¢omeoeont aeedwash cafailoncexphargéd riésin to renove
free metals, whereby the content of the free netals is lowered. |In order to
control wettpbefetyobdy a substwatehandhor zadkeésian temdesulisireatesf A0 i N
order to control nelt viscosity of the hot-nelt adhesive conposition of
SF-1121 5 o 300°C, a melting temperature width of 1 to 30°C and a
| melt viscosity, at the melting temperature, of 0.0001 to
0.1 Pa-s.
To narrow the melting temperature width of the
crystalline compound, to lower the melt viscosity thereof
10 and to decrease the amount of free metal ions therein, it
is preferable to carry out purification of the
crystalline compound. Examples of methods for purifying
the crystalline compound include:
(a) a method wherein the crystalline compound is
15 dissolved in a solvent and then the solvent is gradually
distilled off tc perform recrystallization, whereby the
purity of the crystalline compound is increased, and
(b) & method wherein the crystalline compound is
dissolved in a solvent and then the solution is brought
20 into contact with an ion-exchange resin to remove free
metals, whereby the content of the free metals is lowered.
In order to control wettability of a substrate

and/or adhesion to a substrate or in order to control

melt viscosity of the hot-melt adhesive composition of



18 the invention, a surface tension nodifier such as a nonionic surface
active agent can be added to the adhesive conposition when needed, within
limts not &EtlZhental to the desired functions. 5 The nonionic surface
active agent which can be added 1is, for exanple, a fluorine-based surface
active agent having a fluorinated al kyl group such as a perfluoroal kyl
group or a polyether al kyl-based surfgage active agent having an oxyal kyl
group. 10 Exanples of the fluorine-based surface active agents include
COF19CONHC12H25, C8F17S2NH- (C2H40) 6H, "Eftop EF301", "Eftop EF303" and

"Eftop EF352%y aygbéﬁghgﬁfrgnE§PEQCEA%Fh%EE%§%1ngﬁféiq§hah 'Epg?afac F171"

and "Megaf ac F 73" “(avai l r om Dai em cal nc.), "Asah
15 Guard AGr10".(avail ablL.e from Asahi G "Fluorade FC-170C",
" Fl uor ade Fcﬁﬁﬁlgﬁhﬁ S&FE%nggn%éX§lageF §Fpa9 ﬁéa%ﬁf§ﬂnq%ﬁn 3M Lt d.
Japan), "Surflon 5-382", "Surflon SC- 101", "Surflon SC 102", "Surflon
SC-103", "Supfh6Ri%E 20EPOSLEiPR| ThesCchegsedand Itoder [lgmise Tog” 20
(available from Asahi dass Co., Ltd.), "BM1000" and "BM 1100" (avail able
fron1B.NFChedééyimé&taﬁego-Ehaodési@adaﬁbabtéohmon1Schmegnann), and "FS1265"
(avail able from Dow Corning Toray Silicon Co., Ltd.). SF-1121
5 The nonionic surface active agent which can be added
is, for example, a fluorine-based surface active agent
having a fluorinated alkyl group such as a perfluorcalkyl
group or a polyether alkyl-based surface active agent
having an oxyalkyl group.
10 Examples cof the fluorine-based surface active agents
include C9F19CONHC12H25, CBF17SOZNH"(C2H4O)6H, “Eftop EF301”,
“Eftop EF303” and “Eftop EF352” (available from Shin-
Akita Kasel Co., Ltd.), “Megafac F171” and “Megafac F173”
(available from Dainippon Ink & Chemicals, Inc.), “Asahi
15  Guard AG710" (available from Asahi Glass Co., Ltd.),
“Fluorade FC-170C”, “Flucrade FC430” and “Fiuorade FC431"
{available from Sumitome 3M Ltd., Japan), “Surflon $-3827,
“Surflon SC-1017, “Surflon SC-—lOé”, “Surflon SC-1037,
“Surflon $C-1047, “Surflon SC-1057” and “Surflon SC-106"
20 {available from Asahi Glass Ceo., Ltd.), “BM-1000"” and
“"BM-1100” (available from B.M-Chemie), “Schsego-Fluor”

(available from Schwegmann), and “WFS1265” (avalilable from

Dow Corning Toray Silicon Co., Ltd.).



19 Exanples of the pol yether al kyl-based surface active agents include
pol yoxyet hyl ene al kyl ether, polyoxyethylene allyl ether, pol yoxyethyl ene
al kyl phenyl _ether, polyoxyethylene fatty acid ester, sorbitan fatty 5 acid
ester, pol yoxkdt&YI ene sorbitan fatty acid ester and

oxyet hyl ene/ oxypr opyl ene bl ock polyner. More specifically, there can be

menti oned "Enal gen 105", "Emal gen 430", "Emal gen 810", "Emal gen 920",
"Reodol SP- 40S", "Reodol TWL120", "Hranol 3199", "Emanol 4110", 10 "Excel
P-40S", "Bridge 30", "Bridge 52", "Bridge 72", "Bridge 92", "Arassel 20",
"Emasol 320" "Tween 20", "Tween 60" and "Merge 45" (avail able from Kao
Cor poration), "Nomihable554f(amai %@@%@tfné@”‘a:‘@@ ¥ 0 baGReMsealr alRdysiiiies,
Ltd.), and "SH 28PA", "SH 190", "SH 15 193", "SZ-6032" and " SF-8428"

(avail able f ggkggm%g@iﬂaggﬁ?ggggﬁgf%ghggg R, lL%%P%r Exanpl es of ot her

noni oni ¢ surface active age € pol yoxyét hyT'ené fatty acid ester,
pol yoxyet hyl en sorpjtan fat cid ester and pol yal kyl ene oxi de bl.ock 20
copol yner. NB?@Ygﬁgﬁg?Yiﬁp?y?E{Hzr%géﬁﬁ'bBoiﬁﬁﬁgﬁﬁ leﬂéhé%&ﬁiﬁb%ﬁﬁﬂr
(avail abl'e from Sanyo Chemi cal Industries, Ltd.), ""SN EX9228" (avail able
f rom San- NopebheLi npedpzvardylnpralfabl8y” acadaekablre BSoghitelno fatdn cal

I ndustry Co., Ltd.).
5 acid ester, polyoxyethylene sorbitan fatty acid ester and

oxyethylene/oxyprepylene block polymer. More
specifically, there can be mentioned “Emalgen 1057,
“Emalgen 4307, “Emalgen 810”7, “Emalgen 920", “Reodol SP-
408", “Reodol TW-L120”, “Emanol 31927, “Emanol 411C",

10 “Excel P-408”, “Bridge 307, “Bridge 527, “Bfidge 727,
“Bridge %27, “Arassel 207, “Emasol 320" “Tween 207,
“Tween 607 and “Merge 457 (avallable from Kao
Corporation), “Noniball 557 (available from Sanyo
Chemical Industries, ntd.), and “SH-28PA”, “SH-1907, ™“SH-

15 1937, “S§Z-6032" and “SF-84287 (available from Dow Corning
Toray Silicon Co., Ltd.).

Examples of other nonionic surface active agents
include polyoxyethylene fatty acid ester, polyoxyethylene
sorbitan fatty acid ester and polyalkylene oxide block

20 copoclymer. More specifically, there can be mentioned
“Chemistat 25007 (available from Sanyo Chemical
Industries, Ltd.), “SN-EX92287 (available from San-Nopco

Limited}, and “Nonal 5307 (available from Toho Chemical

Industry Co., Ltd.).



SF-1121 20 The surface tension nodifier can be used in an amount of 0,1 to
50 parts by weight, preferably 1 to 30 parts by weight, based on 100 parts
by weight of the <crystalline conmpound. If the ambunt used exceeds the 5
upper limt &F-1hid above range, hardness of the adhesive at ordinary
tenperature becomes too |low or viscosity thereof at ordinary tenperature
becones too high, resulting in a problemof difficulty in the tabl et
preparation. If the amount used is |lesg than the lower 10 linmit of the above
range, the effect of inproving wettability and/or adhesion is not exhibited
occasionally. In order to control a gap between substrates to be bonded,

the hot-nelt adhesive Qsi tion. he,. tnvention may contain_fine

particl es having zﬂhr‘lears(r%%vrgéc%s tgglrstl%g“l %nosq]z%el%]f stTH B%?i%ﬁ?gf or ag}anpl e, netal
oxi des, such as al um num oxi de, zirconium oxjde, titaniumoxide and silicon
oxi de, and p&BRHHT &fe Lrlodsl Pk @G TFa Bl ditle, gorefigrabsBear FOSPR' and

"M cropear|l SPS Series" available from Sekisui Chemcal Co., Ltd.) in
anount s of 2@a0th ty %I  wWhiagled, opr &fET ayt 9. My twebghbyodethht, based
on the total anobunt of the conposition, when needed. |If the amobunts of the

fine particl esyexcagad ddheotpeend.! | TEt tak tLhewabovsdangeeddie dfhiae
particles hardly
5 upper limit of the above range, hardness of the adhesive
at ordinary temperature becomes too low or viscosity
Lhereof at ordinary temperature becomes too high,
resulting in a problem of difficulty in the tablet
preparaticn. If the amount used is less than the lower
10 limit of the above range, the effect of improving
wettability and/or adhesion 1s not exhibited occasionally.
In order to contrel a gap between substrates to be
bonded, the hot-melt adhesive composition of the
invention may contain fine particles having a narrow
15 particle gize distribution, for example, metal oxides,
such as aluminum oxide, zirconium oxide, titanium oxide
and silicon oxide, and polystyrene crosslinked particles
(e.g., “Micropearl SPN” and “Micropearl SPS Series”
avallable from Sekisul Chemical Co., Ltd.) in amounts of
200 0.1 to 10% by weight, preferably 0.1 to 5% by weight,
based on the total amount of the composition, when needed.
If the amounts of the fine particles exceed the upper

limit of the above range, the fine particles hardly

spread out on the adherend surface and are aggregated



spread out on the adherend surface and are aggregated SF-1121 21  when the

conposition is nelted, sonetines resulting in a problemthat the gap

bet ween t he gpgﬁQEates cannot be <controlled. If the anounts thereof are

|l ess than the Tower |limt of the above range, the effect of controlling 5
the gap is not exhibited occasionally. The bond strength of the hot-nelt
adhesi ve conposition of the invention is not less than 0.5 MPa, preferably
not less than 1 MPa, particularly pre?érably not less than 5 MPa, at a
tenperature of 252C. If the 10 bond strength is less than the lower limt of
the above range, the bonded surfaces partially peel off fromeach other
dependi ng upbheih&hpr eeeB8FhGlebndst eAS calt somsid mdsondi Figlt g Bs a
result, in-plane uniformty of the processing is sonetinmes inpaired. In the
case where tpeobhehohdzst thegyhpabe2m26nt hale isuibgitretahemmowfiles and a

gl ass substrate are bonded using the hot-nelt adhesive conposition of the

invention ischakep)asaA (MPajhangndiher s bendrabrengthiaksachemperat ure | over
than the nelting tenperature of the conposition by 20C is taken as B 20

(1) ne bonlst SROLIE AR 80l LSkt he ol Bn s T g
small, aqg aghe gap is nct exhibited occasionally.

The bond strength of the hot-melt adhesive
compésition of the invention is not less than 0.5 MPa,
preferably not less than 1 MPa, particularly preferably
not less than 5 MPa, at a temperature of 25+2°C. If the

10 bond strength is less than the lower limit of the above
range, the bonded surfaces partially peel off from each
other depending upcon the processing conditions after the
bonding, and as a result, in-plane uniformity of the
processing 1s sometimes impaired. In the case where the

15 bond strength at 25+2°C that is given when a wafer and a
glass substrate are bonded using the hot-meli adhesive
compositicn c¢f the invention is taken as A (MPa) and the
bond strength at a temperature lower than the melting
temperature of the composition by 20°C is taken as B

20 (MPa), the bond strengths A and B satisfy the following
relatiocnal expression (1), whereby the temperature

dependence of the bond strength is small, and an

aexcellent bonded state can be maintained in a wide



excel | ent bonded state can be maintained in a wde SF-1121 22 tenperature
range of not nore than the nelting tenperature. 0<A-B<O 5 ...(1) The nethod
for processingF-di3kem conductor wafer 5 using the hot-nmelt adhesive of the
invention conprises a step of fixing the sem conductor wafer onto a
substrate, a step of processing the sem conductor wafer fixed onto the
substrate, a step of peeling the proc ed sem conductor wafer fromthe
substrate, and a step of 10 cleaning e peel ed sem conductor wafer. In the
step of fixing the seniconductor wafer onto a substrate, the hot-melt

adhesi ve conposjtio f the invention is_ a to_a.surface of the
sentconductorg ﬂ% |%%n 2 gsu ?e%?éﬁ ?gagugpgcge égﬁhent when 15

needed or to a surface of t he substrate and the sem conductor wafer and
the substrat etSBrerdaifated and then cool ed, whereby the seni conduct or
wafer can be fixed onto the substrate. In the application of the hot-nelt
adhesi ve 20 conposi€tA-cd®f5t he i nventlijon to the sem conductor wafer or the
li ke, the wafer surface is preferably subjected to hydrophobicity-inparting
treatnment in advanmes imetHE®r£d® processing a semiconductor wafer
5 using the hot-melt adhesive of the invention comprises a
step of fixing the semiconductor wafer onto a substrate,
a step of processing the semiconductor wafer fixed onto
the substrate, a step of peeling the processed
semiconductor wafer from the substrate, and a step of
10 cleaning the peeled semiconductor wafer.

In the step of fixing the semiconductor wafer onto a
substrate, the hot-melt adhesive composition of the
invention is applied to a surface of the semiconductor
wafer having been subjected to surface treatment when

15 needed or to a surface of the substrate, and the
semiconductor wafer and the substrate were laminated and
then cooled, whereby the semiconductor wafer can be fixed
onto the substrate.

In the application of the hot-melt adhesive

20 composition of the invention tc the semiconductor wafer
or the like, the wafer surface is preferably subjected to
hydrophobicity~imparting treatment in advance in order to

allow the molten adhesive composition to uniformly spread

out on the surface of the wafer or the like,



all ow the nolten adhesive conposition to uniformy spread out on the
surface of the wafer or the like. SF-1121 23 The hydrophobicity-inparting
treatment neSkdd2is, for exanple, a nethod of previously applying a surface
treatment agent to a wafer surface. Exanples of the surface treatnent
agents include coupling agents, such as 5 3-am nopropyl trinethoxysil ane, 3-
am nopropyl triethoxysilane, 2-am noprepyltrinmethoxysilane,

2-am nopropyl tri et hoxysilane, N-(2-amhoethyl)- 3-

am nopropyl tri nmet hoxysi | ane, N-(am noet hyl)-3-

am nopr opyl met hyl di meg hexysi lane, .3 10 _urei.dopropyltrineth si l.ane, 3-
ureidopropyltrietﬂ%ﬁy@ygﬁégbo E}ngiggggiﬁyg;§;e%tmen%emé%ﬁéd 15/

am nopropyl tri met hoxysil ane, N-ethoxycarbonyl-3- am_nopropyltriethoxysilane,
N triet hoxysFPyI prappl-eri et kgFeret PfaRrR¥FioNsly5applying @ surface
trimethoxysilyl propyltriethylenetriam ne, 10- ‘
trimet hoxysityeallmdn?- agenazadecaneaff- snrdbhexyskkyhplésdp?- thiekazadecane,
9-trinet hoxysilyl -3, 6-di azanonyl acetate, 9-triethoxysilyl-3, 6-di azanonyl

acetate, N bepzyte3cashneprepybéntsethexysel adep1inBergdnts 2Guch as

am nopropyl tri et hoxysil ane, N-phenyl-3- am nopropyltrinethoxysil ane,

N-phenyl -3 3_aminopropyltrimethoxysilane, 3-
aminopropyltriefthoxysilane, Z2-aminopropyltrimethoxysilane,
2-aminopropyltriethoxysilane, N-{Z-aminoethyl)-3-
aminopropyltrimethoxysilane, N-(aminocethyl)}-3-
aminopropylmethyldimethoxysilane, 3~

10 ureidopropyltrimethoxysilane, 3~
ureidopropyltriethoxysilane, N-ethoxycarbonyl-3-
aminopropyltrimethoxysilane, N-ethoxycarbonyl-3-
aminopropyltriethoxysilane, N-
triethoxysilylpropyltriethylenetriamine, N-

15 trimethoxysilylpropyltriethylenetriamine, 10-
trimethoxysilyl—-1,4,7-triazadecane, 1C0-triethoxysilyl-
1,4,7-triazadecane, 9-trimethoxysiiyl-3,6-diazanonyl
acetate, 9~triethoxysilyi-3,6-diazanonyl acetate, N-
benzyl-3~aminopropyltrimethoxysilane, N-benzyl-3-

20  aminopropyltriethoxysilane, N-phenyl-3-
aminopropyltrimethoxysilane, N-phenyl-3-
aminopropyltriethoxysilane, N-bis{oxyethylene)-3-
amincopropyltrimethoxysilane, N-bis(oxyethylene)-3-

aminopropyltriethoxysilane and hexamethyldisilazine.



am nopropyl tri et hoxysil ane, N-bi s(oxyethyl ene) - 3-

am nopropyl tri nmet hoxysi |l ane, N bi s(oxyet hyl ene) - 3-

am nopr opyl t $¥-@ibbxysi | ane and hexamet hyl di si |l azi ne. SF-1121 24 Exanpl es of
met hods for applying the hot-nelt adhesive conposition of the invention
include: (1) a nethod wherein the adhesive conposition is dissolved in an
appropriate solvent to give a solutiogy 5 then the solution is applied onto
a substrate in an anount corresponding to a given filmthickness, and the
solvent is distilled off, (2) a nethod wherein the adhesive conposition is

mel ted, and the n, C i ti.on.is-applied onto Q.substrate in a
gi ven anount, (3;?%‘%1@%%%%?%?{&%%% hfeogdﬁgegx\?éngoﬁ%& Pitoﬁleiig applied onto
a PET film having, been subjected to release treatnent, in a given thickness

to forma fidPHeahee tFERPOTHe 3% 194 i sher AR¥PBELGE dAFCdUESSubstrate by

| am nating, 15 and (4) a nethod wherein the adhesive conposition of a

gi ven anount is nblded nefttood whabtestn tined adleesabketomposmelibed ien a
substrate, followed by casting. O the above nethods, the tablet nethod (4),
which 20 cadtseso need@dhesdy et ashi fige WoeveRe €6NMROSEt BOROIIS tUSe]

5 then the solution is applied ontc a substrate in an
amount corresponding to a given film thickness, and the
solvent is distilled off,

(2) a method wherein the adhesive composition is
melted, and the molten compeositicon is applied onto a

10 substrate in a given amount,

(3) a method wherein the adhesive composition is
applied onto a PET film having been subjected to release
treatment, in a given thickness to form a film, and then
the film is transferred onto a substrate by laminating,

15 and

(4) a method wherein the adhesive composition of a
given amount is molded into a tablet, and the tablet is
melted on a substrate, followed by casting.

Of the above methods, the tablef method (4}, which

20 causes no adhesive splashing when the composition is used
and is a simple and easy method, is preferable taking it
into consideration that the adhesive composition of_the'

invention is used mainly in the processing of a

semiconductor wafer.



and is a sinple and easy nethod, is preferable taking it into consideration
that the adhesive conposition of the invention is used nainly in the
processi ng ofsg113em conductor wafer. SF-1121 25 The solvent for dissolving
t he adhesive conposition, which is used in the nethod (1), is not
specifically restricted provided that it can dissolve the adhesive
conposition. Exanples of the solvents ed include: 5 al cohols, such as

i sopropanol, butanol, hexanol, ethanof-, nethanol, ethylene glycol,

di et hyl ene gl ycol, propylene gl ycol, dipropyl ene egcoI and phenol ;

hydr ocar bon sol ven clo ent n- hexane,

ent ane
cycl ohexane, n- hepr-ﬁlef?u-:f‘f“él-L yﬁ? H%b?%ﬂeVlﬁgoE? 6?&W§o@9§ﬁ851ﬁ18§bane
cycl odecane, hydrogenated dlcyclopentadlene benzene t ol uene, xyl ene,
durene, indenéhicechsitsed et afhe met@@dahyﬁronaphDhaBen@lflcallY
decahydr onapht hal ene, squal ane, ethyl benzene, t-butyl benzene and

trimet hyl benzese; r ISt ketpnesi dedicthas aceteanedi pethyk ehbBybdkelsare, met hyl
i sobutyl ketone, cycl opentanone and cycl ohexanone; ethers, such as ethyl

ether, ethyl eagygdycol ol Metdyl, 1QINe]s ﬁ@yg@.ﬂﬁ‘ezgés}’clﬁ’ée@' fﬁ@!ﬁd ther
dlethylene gl ycol dlnethyl ether di et hyl ene glycol diethyl et

5 alcohols, such as isopropancl, butanol, hexanol,
ethanol, methanol, ethylene glycol, diethylene glycol,
propyiene glycol, dipropylene glycol and phenol;

hydrocarbon sclvents, such as n-pentane,
cyclopentane, n-hexane, cyclohexane, n-heptane,

10 c¢cycloheptane, n-octane, cyclcooctans, n-—decane,
cyclodecane, hydrogenated dicyclopentadiene, benzene,
toluene, xylene, durene, indene, decalin, tetralin,
tetrahydronaphthalene, decahydronaphthalene, squalane,
ethylbenzene, t-butylbenzene and trimethylbenzene;

15 ketones, such as acetone, methyl ethyl ketone,
methyl isobutyl ketone, cyclopentanone and cyclohexanone;

ethers, such as ethyl ether, ethylene glycol
dimethyl ether, ethylene glycol diethyl ether, diethylene
glycol dimethyl ether, diethylene glycol diethyl ether,

20 tetrahydrofuran and dicxane;

esters, such as ethyl acetate, butyl acetate, ethyl
butyrate, ethylene glyccl moncmethyl ether acetate,
ethylene glycol monoethyl ether acetate, ethylene glycol

monoacetate, diethylene glycol monomethyl ether acetate,



20 tetrahydrofuran and di oxane; esters, such as ethyl acetate, butyl

acet at e,

eth

butyrate, ethylene glycol nononethyl ether acetate,

I
et hyl ene eggEﬂlﬁbnoethyl et her acetate, ethylene glycol nonoacetate,
di et hyl ene gl ycol nonomet hyl ether acetate, SF-1121 26 diethylene glycol
nmonoet hyl
propyl ene glycol nonoethyl ether acepate, dipropylene glycol nononethyl
et her acetate and di propyl ene glycol nonoethyl ether 5 acetate; and polar
sol vent s,

but yr of act one: > ERToF BFocReaRd ARLAYTENG GhFor 4o T HRE SROVE <ol vent s,

preferable ar

et her acetate, propylene glycol nononethyl ether acetate,

such as di net hyl formam de, di nethyl acet am de,

et hanol , t hanol , acetone, nethyl ethyl

ket one

|
and tetrahyﬁf%%%ggﬁg %ﬁgtggévgtE8Fv@ﬁ? athy BE W, Qﬁrﬁﬁ%FJin as a mxture

of two or
washi ng out Epecethidheshes SEEERLAg EHPERPYSEDSt dtveodf emanstigeel ing. I n

order to nold the adhesive conposition of the

nmore kinds. The solvent can be wused also as a cleaning liquid for

invention into a tablet,

hi t hert o knoanhaet aodsatsuehdadipiropgtthen giwlodilngormeltth yietdtddkr t abl et
casting

maki ng,

5

10

15

20

acetate; and

polar solvents, such as dimethylformamide,
dimethylacetamide, N-methylpyrrolidone,
hexamethylphosphoramide, dimethyl sulfoxide, y-
butyrolactone, chloroform and methylene chloride.

0f the above solvents, preferable are isopropanol,
ethancl, methancl, acetone, methyl ethyl ketone and
tetrahydrofuran. The above scolvents may be used singly
or as a mixture of two or more kinds. The solvent can be
used also as a cleaning ligquid for-washing out the
acdhesive sticking to the substrate after the peeling.

In order to mold the adhesive composition of the
invention into a tablet, hitherto known methods, such as
injection molding, mold methed, tablet making, casting
and film cutting, are employable. There is no specific
limitation on the shape of the tablet, and for example,
shapes of cylinder; polygonal prisms such as triangular
prism, tetragonal prism, pentagonal prism and hexagonal
prism; circular cone; polygonal pyramids such as

triangular pyramid, tetragonal pyramid, pentagonal



and filmecutting, are enployable. There is no specific 20 limtation on the
shape of the tablet, and for exanple, shapes of cylinder; polygonal prisnms
such as triaBgulll&@1 prism tetragonal prism pentagonal prism and hexagonal
prism circular cone; polygonal pyram ds such as triangular pyram d,
tetragonal pyram d, pentagonal SF-1121 27 pyram d and hexagonal pyram d;
footbal I ; polyhedrons such as cube; gphere; and grain are available. O

t hese shapes, preferable are shapes of cylinder and pol ygonal prisns
because the gap between the surfaces of the wafer 5 and the substrate to be

fixed can be_k .hor. | zont al rii.cul arl r.ef erabl e | h of
cyl i nder takpxgg%é§33n§fﬂfgépggggrgggF%Ff%n%%ﬁﬁggggﬁsﬁ%£¥€&?%ﬁ8n$h§8§Pze
the tablet is not specifically restricted provided_  that it can be

practical |y @Se§'PBit SPReEerarhe AGRHEr 26F BV @il d-abPdt $H&5% used for
bonding, it is necessary to pay attention to deaeration of bubbles
renmai ni ng onshhpesadbesifeszbagenreThhérpker @ iayliidmefaralpel yoouse a
smal | nunber of tablets corresponding to the thickness of the adhesive
| ayer. 15 Foprappkybegatibe adbeghyebetnpesi then ofr e s idqwenid omafart he

formof a tablet onto a wafer or the like in the aforesaid nethod (4)

(tablet mpthod), (kR supstrate to be fixed can be kept horizontal, and
particularly preferable is a shape of cylinder taking
case of tablet preparation into consideration. The size
of the tablet is not specifically restricted provided
that it can be practically used, but if a large number of

10 small tablets are uéed for bonding, it is necessary to
pay attention to deaeration of bubbles remaining on the
adhesive layer. Therefore, it is preferable to use a
small number of tablets corresponding tec the thickness of
the adhesive layer.

15 For applyving the adhesive composition of the
invention in the form of a tablet onto a wafer or the
like in the aforesaild method (4) {(tablet method), the
adhesive composition is heated at “a melting temperature
of the composition + 2°C” to “a melting temperature of

20 the composition + 50°C”, preferably “a melting
temperature of the compesition + 2°C” to “a melting
temperature of the composition + 30°C”, particularly

preferably “a melting temperature of the composition +

5°C” to “a melting temperature of the composition + 20°C7.

of



adhesive conposition is heated at "a nelting tenperature of the conposition
+ 2C'" to "a nelting tenperature of 20 the conposition + 50C', preferably "a
melting tenpErid2lre of the conposition + 2C' to "a nelting tenperature of
the conposition + 30C', particularly preferably "a nelting tenperature of
the conposition + 5C' to "a nelting tenperature of the conposition + 20C'
SF-1121 28 If the heating tenperaturggis lower than the lower Iimt of the
above range, spreading of the adhesive on the adherend surface is
insufficient to sonetines cause non- uni formbonding. If the heating

tenperature ig hi,ghers5ihhanchie URPeL Lisvily Rl the Ahave 14Rge. 1 e¥aporation

a
or deconposition of the adhestve partially proceeds, and desired bond
properties ar% n % oBtagned occasiogal& ) Egg %%qu%ggg.the hotﬁnelt
adhesi ve confBositFoR°8fe tRRIFAVEREGIT &ﬁbl|e§ art B Hr 6T t9Ar 1y sel ect ed
10 according to the size of the bond area of the wafer used and the bond
properties régbereads ErfpecwaferNsddéssiong, thROMStine a3 t3hIeCR0 appl y
the conposition in such an anount that the thickness of the adhesive |ayer
becones 0. Otnmfoom2bomyipgef efAbtlye Oh@5tgnyt bethprranore 15 priefermably 0.1
pmto 0.5 mm If the thickness of the adhesive layer is smaller than the
lower limMt ehahh€he upper limit of the above range, evaporation or
decomposition of the adhesive partially proceeds, and
desired bond properties are not obtained occasionally.
The amount of the hot-melt adhesive composition of
the invention applied can be arbitrarily selected
10 according to the size of the bond area of the wafer used
and the bond properties required for the wafer prccessing,
but it is desirable to apply the composition in such an
amount that the thickness of the adhesive layer becomes
0.01 pm to 2 mm, preferably 0.05 um to lmm, more
15 preferably 0.1 um to 0.5 mm. If the thickness of the
adhesive layer 1s smaller than the lower limit of the
above range, the wafer or the like is not sufficiently
bonded occasiconally. If the thickness is larger than the
upper limit of the above range, bond strength is lowered
20 to sometimes cause peeling from the bonded surface or
material breakage of the adhesive. The thickness of the

adhesive layer can be controlled by the amount of the

adhesive and a pressure applied for laminating.



above range, the wafer or the like is not sufficiently bonded occasionally.
If the thickness is larger than the wupper limt of the above range, bond
strength is |$mi2d 20 to sonetimes cause peeling fromthe bonded surface or
mat eri al breakage of the adhesive. The thickness of the adhesive |ayer can
be controlled by the ambunt of the adhesive and a pressure applied for

| am nating. SF-1121 29 Exanpl es of dods for lamnating a wafer and a
substrate include: (i) a nethod wherein the adhesive conposition is applied
onto one of the wafer and the substrate or both 5 of themand they are

of a tabl et 15 | ntLYRRLat Bet vaen the baF oy et cr i BuRerPd 6 g the
adhesive conposition in this state is nelted by heating to thereby |am nate
the waf er anos“slk?ftﬁ'?encesdﬁ%‘jt 4%’ In the method (ii), it is preferable to
carry out nelting under reduced pressure of not nore than 200 Torr, in
order to renove bubibl és mathark vdekiesivethe aydheahvet ferpbyifake tie
t hi ckness of the adhesive |ayer constant. 15 The tenperature for heating
Eﬂg hot - mrel t agiiesid/ entconposidf othof waiher i avnénthenstbsnehktencirs bblté sane as
5 of them and they are laminated, and
{ii) a method wherein the adhesive composition in

the form of a tablet is interposed between the wafer and

the substrate and the adhesive composition in fthis state

is melted by heating to thereby laminate the wafer and

10 the substrate. In the method {ii), it is preferable to
carry out melting under reduced pressure of not more than
200 Torr, in order to remove bubbles in the adhesive
layer and thereby make the thickness of the adhesive
layer constant.

15 The temperature for heating the heot-melt adhesive
composition of the invention to molten is the same as the
aforesalid melting temperature used in the application of
the adhesive composition in the form of a taklet. Since
the melting temperature width of the adhesive composition

20 of the invention is narrow, it is necessary to accurately
contrecl the temperature of the wafer and the temperature
of the substrate, and they are desirably controlled so

that the temperature difference betwesen them should be

not more than 5°C, preferably nct more than 3°C,



aforesaid nelting tenperature used in the application of the adhesive
conposition in the formof a tablet. Since the nelting tenperature w dth of
t he adhesi ve Stehij@dsi ti on 20 of the invention is narrow, it is necessary to
accurately control the tenperature of the wafer and the tenperature of the
substrate, and they are desirably controlled so that the tenperature

di fference between them should be notgnore than 5C, preferably not nore
than 3C, SF-1121 30 particularly preferably not nore than 2C. If the
tenperature difference is larger than 5C, the nolten adhesive conposition

i's solidifieg %'%ZI{'I Sf:‘ig/s'raetfeert%l rl,i n@cploéJt xﬁé&?bifé PF {Qg uniformty of
t he thicknes ag o ?ﬁé dk25|veala er(ﬁ%tmeen E e l'am nated surfaces is

i npai red. After the wafer._, t he substrate are | amin teq%in e above
manner, the ZGABSHFE YL 456G LodiFP 3 @“al} eﬁrp@ra? ?em%BrJgﬁ]Bt nor e
than the nelting tenperature, 10 preferably not nore than "the nelting

t enperat ure 20p@ELVe E@IEOEI Ay isr efcerigbl 5 atbtomoree tHaps txdee nBPt i ng
tenperature - 40C', whereby the wafer and the substrate are firmy bonded.
The processi bgiak thewatehbdiasd,ngroedre fuketbonttoy d5 the slubsknase in the
above manner is preferably carried

5 of the adhesive layer between the laminated surfaces is
impaired.

After the wafer and the substrate are laminated in
the above manner, the adhesive composition is cooled to a
temperature of not more than the melting temperature,

10 preferably not more than “the melting temperature - 20°C”7,
particularly preferably not more than “the melting
temperature - 40°C”, whereby the wafer and the substrate
are firmly bonded.

The processing of the wafer having been fixed onto

15 the substrate in the above manner is preferably carried
out at a temperature lower than the melting temperature
of the adhesive composition used.

After the processing of the wafer is carried out,
the wafer is peeled from the substrate. In this peeling

20 step, at least one of the wafer and the substrate is
heated tc a temperature of not less than the melting

temperature of the adhesive composition used, whereby the

wafer can be peeled from the wafer.



out at a tenperature lower than the nelting tenperature of the adhesive
conposition gq After the processing of the wafer is carried out, the

waf er i s peefel ftom the substrate. In this peeling 20 step, at |east one
of the wafer and the substrate is heated to a tenperature of not |ess than
the nelting tenperature of the adhesive conposition used, whereby the

waf er can be peeled fromthe wafer. SKFL1121 31 Wen the adhesive remains on
the wafer surface after the peeling, it can be renoved by cl eaning the
wafer with the aforesaid solvent used for dissolving the adhesive

conposi tion. 5 Théhehethnengdineshvd rsmafios exabpkewademetshodaafe afirer sing
the wafer in a cleaning liquid or a nethod of spraying a cleaning |liquid

onto the wafegre Abthongh thecat epperahdkedobyt Becgheani rohd il iv9i fot
specifically restricted, it is in the range of preferably 20 to 80C, 10

nore prefer : t- t hasi Lt 0 he, jvens i on
conpri ses ?ﬁ%gh%?gﬁgfggghﬁggf%gec%%%gsF??oﬁiféggﬁghgo%#%bgéy%éiﬂén, a
surface treatnent agent and a cleaning liquid, and can be used as a fixing
agent for tenporarity“bonding a 15 semiconductor wafer or the like to a

substrate. ' ‘
5 The c¢leaning method is, for example, a method of

immersing the wafer in a cleaning liquid or a method of
spraying a cleaning liguid onto the wafer. Although the
temperature of the cleaning liquid is not specifically
restricted, it is in the range of preferably 20 to 80°C,
10 more preferably 30 to 50°C.

The hot~melt adhesive kit of the invention comprises
TLhe hot-melt adhesive composition in the form of a tablet,
a surface treatment agent and a cleaning liquid,'and can
be used as a fixing agent for temporarily bonding a

15 semiconductor wafer or the like to a substrate.

EXAMPLES
The present invention is further described with
reference to the following examples, but it should be
20 construed that the invention is ir no way limited to
those examples.
Prior to use of a c¢rystalline compound in the
following examples, the crystalline compound in the form

df a THF solution was mixed and stirred with 20 parts'by



EXAMPLES The present invention is further described wth reference to the
foll ow ng exanples, but it should be 20 construed that the inventionis in
no way |init8813l those exanples. Prior to use of a crystalline conpound in
the follow ng exanples, the crystalline conpound in the form of a THE
solution was m xed and stirred with 20 parts by SF-1121 32 weight of an

i on-exchange resin for 10 hours to pegform deionization, and it was
confirned that the contents of Na, K Ca, Fe, Cu, Ni, C and Al netals were
each 1 ppm Measurenents of nelting tenperature, nelting tenperature 5

width, nelt yisgesity %E‘di&‘i’ﬂgxéltléﬁ?&t?e\é@hefﬁér hige @ oo tionptﬁfsﬁofﬁl | owi ng

manner. <Melting tenperature and nelting tenperature w dt h> ing a

differential ,scanni ng. cal ori neter (" RDC220" nuf actured by Sei ko

et uront o G2E80NL 08, 68, OLL AT £l s R e IR AR e Sl BB  rate

of 20 mn. A peak tenperature in a main nelting Eeak curve was taken as a
EuP

nel ting tenpRtatlireC2antea ©if f8tentE B8Rt BApBe eWepst ®e6h tthePst-arti ng

point and the end point of the nelting peak curve was taken as a nelting
t enper at ur e Measurements of melting temperature, melting temperature

S5 width, melt viscosity and bond strength were carried out
in the following manner.
<Melting ftemperature and melting temperature width>
Using a differential scanning calorimeter (“RDC220”
manufactured by Seiko Instruments Inc.), a melting peak
10 curve was determined in air at a rate of 2°C/min. A peak
temperature in a main melting peak curve was taken as a
melting temperature, and a difference of temperature
between the starting point and the end point of the
melting peak curve was Taken as a melting temperature
15 width.
<Melt viscosity>
The melt viscosity was measured at a melting
temperature using an E type viscometer {(manufactured by
Toki Sangyo Co., Ltd.).
20 <Bond strength>
A test specimen shown in Fig. 1 was prepared. The
ends of the specimen placed vertically were grasped and
pulled upward and downward respectively under a fixed

load. When substrates were peeled from each other, a



15 width. <Melt viscosity> The nelt viscosity was neasured at a nelting
tenperature using an E type visconeter (manufactured by Toki Sangyo Co.,
Ltd.). 20 <BSHd1girength> A test specinmen shown in Fig. 1 was prepared. The
ends of the specinmen placed vertically were grasped and pulled upward and
downward respectively under a fixed |oad. Wen substrates were peeled from
each other, a SF-1121 33 tensile she strength was neasured, and the
nmeasured value was taken as a bond strength. The neasurenent was carried
out at a pulling rate of 1.67x10-4 ms and at a given tenperature using a

Tensi | on TYPRLension Lest ety Rl Fld: pho dhend efiphand. syde. ypper view i s

a view of a neaslrement. of B from
t he above, and the Ieft &and side_ | ower view.is a V|em10f t he speci men seen
fromthe sid¥21%8 PERabBrENLPESI At ORLYIHERATLal PREsTRAS WEIE g Withi ne
having a dianeter of 10 mm O0.354 g of chol esterol (nDIecuIar wei ght :
386.7, neltingrrésgepatups: 2150¢] imgl tiatg aferdpéatiil é W dt Andler ael t
viscosity: 2 nPas) was

given temperature using a Tensilon type tension tester.

5 In Fig. 1, the left-hand side upper view is a view of a
test specimen for the measurement of bond strength seen
from the above, and the left-hand side lower view is a

view of the specimen ssen from the side.

10 (Example 1)

Ihto a cylindrical pressure molding machine having a
diameter of 10 mm, 0.354 g of cholesterol (molecular
weight: 386.7, melting temperature: 150°C, melting
temperature width: 1°C, melt viscosity: 2 mPa-s) was

15 weighed, and a pressure cof 200 kg cm™? was applied for 3
minutes to obtain a cylindrical tablet having a diameter
cf 10 mm and a thickness of 5.5 mm.
The resulting tablet was placed on a 6-inch silicon
wafer {(thickness: 650 mm}, then a square glass substrate
20 having a thickness of 0.7 mm and a side length of 20 cm
was placed on the tablet, and they were placed in a
vacuum oven and heated to 150°C at 10 Torr. As the 6-
inch silicon wafer to be bonded, a wafer whose surface

had been subjected to hydrophobicity-imparting treatment



15 wei ghed, and a pressure of 200 kgcm 2 was applied for 3 mnutes to
obtain a cylindrical tablet having a dianeter of 10 mmand a thickness of
5.5 nm The 8BddPiing tablet was placed on a 6-inch silicon wafer
(thickness: 650 nm, then a square glass substrate 20 having a thickness of
0.7 mmand a side length of 20 cmwas placed on the tablet, and they were

pl aced in a vacuum oven and heated t@4150C at 10 Torr. As the 6- inch
silicon wafer to be bonded, a wafer whose surface had been subjected to
hydr ophobi city-inparting treatnment SF-1121 34 consisting of spin coating

with a 5%Iseeﬁe@xltlabceffolsplaoEetalt%gomwmhws%@éﬁla%@a%ﬁr yi ng was

used. The tablet was nelted at a wafér tenperature of about 148C. At this

time, vacuundigut 0o uas, LeLOLOALed: 30d B ha sholater ol hayi g been

nmel ted unde press ecte {6 dea m nut es.
Thereafter, _the c sterol ias heated to nolten at a rate of 1C7n1n and

as a result, TRRet éﬁgﬁ sPapoled pread todt Al To ek & TWS th &394 cone waf er

surface. Innedlately after the 10 | am nated sanple was taken out of the
vacuum oven, 14 BEC. chist et b7 of ias €2ygeml drawdngandst hernibsiest egnger e
firmy bonded The bond strength was 5.0 MPa (25C), and it was a sufficient
strength ¥ ortgei odbhgstArdilf hewréngebeen melted under reduced pressure

was subjected to deaeration for 2 minutes. Thereafter,
the cholestercl was heated to molten at az rate of 1°C/min,
and as a result, the cholesterol spread out all over the
6-inch silicone wafer surface. Immediately after the

10  laminated sample was taken out of the vacuum oven, the
cholesterol was crystallized, and the substrates were
firmly bonded. The bond strength was 5.0 MPa (25°C), and
it was a sufficient strength for grinding. A difference
between the bond strength at 25°C and the bond strength

15 at 130°C was 0.2 MPa.

Subsequently, the back surface of the wafer
laminated tc the glass substrate was subjected to
grinding using a commercially available grinding
apparatus. At this time, the temperature of the wafer

20 reached 60°C, but the wafer did not peel off. After the
grinding, the laminated sample was placed on a hot plate
heated teo 160°C in such a manner that the glass substrate

faced the hot plate, to melt the cholesterol again, and



bet ween the bond strength at 25C and the bond strength 15 at 130C was 0.2
MPa. Subsequent | the back surface of the wafer lamnated to the gl ass
substrate ma%Féé%lected to grinding using a conmercially avail able grinding
apparatus. At this tine, the tenperature of the wafer 20 reached 60C, but
the wafer did not peel off. After the grinding, the |am nated sanple was

pl aced on a hot plate heated to 16034 n such a manner that the gl ass
substrate faced the hot plate, to nelt the chol esterol again, and SF-1121
35 as aresult, the ground wafer could be easily peeled from the glass

substrate. Then; $8&10F Ounke Waf &ind husreeekedivasel BRABASIRA Job 1 5 HFARpY!
al cohol at 40C for 1 mnute and thereby 5 cl eaned. The péel surface of the

waf er was obéﬁgv by Sﬁﬁ%{fg{éon type FT-IR As a result, absorption
assigned to an ©Organi c coffpound was not observed at all, and this revealed

t hat the adhesive used for |am nating had been enoved hy the c| eaning.
Further, the thi cKidds 01 (HPURF 673 neh E?FFcBﬁe&EggWaﬁaé%Wﬁgéﬁﬁe&P-and as a

result, the thickness was 30 mthough the thickness before grinding was
650 m and al¥PRpere} onlethahet dpf @neorhickavsse @wad GhsrePYThis reveal ed
that the wafer had been '

5 cleaned. The peel surface of the wafer was observed by

reflection type FT-IR. As a result, absorption assigned
to an organic compound was not observed at all, and this
revealed that the adhesive used for laminating had been
removed by the cleaning. Further, the thickness of the

10 6-inch silicon wafer was measured, and as a result, the
thickness was 30 pm though the thickness beforé grinding
was 650 pum, and a dispersion cof the in-plane thickness
was 0.5 um. This revealed that the wafer had been
favorably ground.

15
(Example 2}

An aluminum substrate was laminated onto a glass

substrate in the same manner as in Example 1, except that
a 6—-inch aluminum substrate (thickness: 3 mm) whose

20 surface to be laminated had been partially provided with
a fine wiring pattern of 10 pmL/S and 5 um depth was used
instead of the 6-inch silicon wafer, a mixture (melting
temperature: 157°C, melting temperature width: 1°C, melt

viscosity: 1 mPa-s) of 0.5 g of ergosterol (molecular



favorably ground. 15 (Exanple 2) An al um num substrate was | am nated onto a
glass substrate in the sane manner as in Exanple 1, except that a 6-inch
al umi num sub3¥aZk (thickness: 3 mm) whose 20 surface to be |am nated had
been partially provided with a fine wiring pattern of 10 nL/S and 5 m depth
was used instead of the 6-inch silicon wafer, a m xture (nelting
tenperature: 157C, nelting tenperaturgwi dth: 1C, nelt viscosity: 1 nPas)
of 0.5 g of ergosterol (nolecular SF-1121 36 weight: 396.7, nelting point:
157C), 0.05 g of a surface active agent "SF-8428" (avail able from Dow

Cor ni ng Tor ayei&hti cdds Cp, ,méldidgapdiNL031976t)si loi.06n dicxidenfidhece
particles (available from Shionogi & Co., Ltd., nmean 5 particle dianeter: 2

m was used jpsiead,olnehobpsgesel, (2and15ReheabinglemReratiY erfa ¢ he
vacuum oven was changed to 160C. The bond strength was 4.6 a (250, and

a difference,between.the bond, strength.at 25C and _the.bond, strength at 137C
was 0.2 NPa.S%ﬁéc?%ﬂ%?lb ﬁ%ds e%?gsgfgﬁgghogfsgﬁécgg %?%ﬁ%ﬁﬁ éF% of
al um num substrate and gl ass substrate, test specinmen_of the same shape as

that for meaR¥FFholPontE St ertf) THel ghpoppgi & Co., Lid., mean

5 particle diameter: 2 pm) was used instead of cholesterol,
and the heating temperature of the vacuum oven was
changed to 160°C. The bond strength was 4.6 MPa (25°C),
and a difference between the bond strength at 25°C and
the bond strength at 137°C was 0.2 MPa. The tensile

10 shear strength of the sample (laminate of aluminum
substrate and glass substrate, test specimen of the same
shape as that for measuring bond strength) was 4.0 MPa
{25°C), and it was a sufficient strength for grinding.

The wiring pattern of the aluminum substrate was

15 observed under a microscope Ifrom the glass subétraté
surface. As a result, the adhesive proved to have
uniformly penetrated into trenches of the pattern, and no
bubble was observed.

After the aluminum substrate was ground, it was
20 peeled and cleaned in the same manner as in Example 1.

The peel surface of the 6-inch aluminum substrate was

. JENPIRTRL

observed by reflection type FT-IR. As a result,
absorption assigned to an organic compound was not

observed at all, and this revealed that the adhesive used



(25C), and it was a sufficient strength for grinding. The wiring pattern of
the al um num substrate was 15 observed under a m croscope fromthe gl ass
substrate sthH-idZk. As a result, the adhesive proved to have wuniformy’
penetrated into trenches of the pattern, and no bubble was observed. After
the al um num substrate was ground, it was } 20 peeled and cleaned in the
same manner as in Exanple 1. The peejysurface of the 6-inch alum num
substrate was observed by reflection type FT-IR As a result, absorption
assigned to an organi c conpound was not observed at all, and this reveal ed

that the adh&?ﬁ%]vfaﬂfxt‘?%teﬁgﬁilﬁéé Blen! %g}r!o%?_d“% hn%gaglggﬁfné?m%‘\?gt%gf he

cl eani ng. Further, ckness of the In um num substra

nmeasured, and as _.a result, the thickness s.2.5 t hough the thickness
before grindihy Ve~ T %%d§%¢5éa?%ﬁér§r@WlBFmtgghﬁﬁ;ﬁgﬁn@aﬁhickness was
0.01 mm This revealed that the al um num substrate had been favorably
ground. (ExafAeimydiand copperreditt(rbhghtheaksrde) wags 2I-&niHat ed onto a

gl ass substrate in the sane manner as in Exanple 1,
though the thickness before grinding was 3 mm, and a

5 dispersion of the in-plane thickness was +£0.01 mm. This
revealed that the aluminum substrate had been favorably

ground.

(Example 3}

10 A copper foil (roughened side} was laminated onto a
glass substrate in the same manner as in Example 1,
except that a square electrodeposited copper foil
(thickness: 25 um} having a side length of 13 cm was used
instead of the 6-inch siliceon wafer. Then, the shiny

15 side of the copper foil was coated with an insulating
film varnish “WPR~1020” (available from JSR Corporation)
in a thickness of 2 um by spin coating, and the wvarnish
was dried at 140°C for 1 hour to form an insulating film.
A dispersion of the thickness of the insulating film was

20 measured. As a result, a mean film thickness was 2.05 um,
and the dispersion was 0.02 um. This dispersion was
equivalent to that in the case of formation of an
insulating film on a usual silicon wafer by spin coating,

and it was found that lamination between the glass



except that a square el ectrodeposited copper foil (thickness: 25 pn) having

a side length_of 13 cmwas used instead of the 6-inch silicon wafer.
t he shiny 18Fdildk of the copper foil was coated with an insulating
varni sh "WPR-1020" (avail able from JSR Cor porati on)

Then,
film
in a thickness of 2 pm

by spin coating, and the varnish was dried at 140C for 1 hour to form an

insulating film

20 neasured. As a result, a nmean filmthickness was 2.05 pm and the
di spersion was 0.02 m This dispersion was equivalent to that in the case

of fOantiOns@EsﬂﬂaténéﬂﬁathégcéFkaoﬁo@luﬁﬁalb%bh'%@&ﬂ@¥ﬁ¥ v e sPidy

coati ng,

and it was found that

substrate ang,the qonRer, | aljo.hadh begd wpl (UM yoGaLri ego-puty ByrLer.

in the drying step at 1430 to

orm an iIn trn m ‘the copper foi

am nati on between the glass SF-1121 38

A di spersion of the3ghickness of the insulating fil mwas

even
did

not peel off_from ass.substrate, and_th d_strength etained 5
even at 140" %ﬁlélﬁ’rﬁfégﬁ)% Hito. gg?eFPBRefrgallit lé)iﬂ‘gldnf)rtaé’ V&ioﬁrﬁoﬁ ner
having a dianeter_of 10 nm and a depth of 10 mm 10 of stearyl
al cohol (nol k&l atasei grpstpabesp, aﬁ@|?hﬁgbpeﬁpé¢aﬁ@@$h wgé nedladingg
tenperature width: 1C, mH

5

10

15

20

even at 140°C,

(Example 4]

Into a Teflon {registered trademark) container
having a diameter of 10 mm and a depth of 10 mm, 0.654 g
of stearyl alcochcl (molecular weight: 270.5, melting
temperature: 58°C, melting temperature width: 1°C, melt
viscosity: 1 mPa-s) was weighed, and the stearyl alcchol
was melted in an oven at 80°C and then solidified by
cooling, to obtain a cylindrical tablet having a diameter
of 10 mm and a thickness of 7 mm.

The resulting tablet was placed on a SUS plate
(thickness: 50 cm), and the SUS plate was heated to 60°C
to melt the tablet. A sample (5x5cm sguare) having been
cut out from a CMP abrasive pad “suba800” (available from
Rodel Nitta Company) and heated to 60°C in an oven in
advance was placed on the molten tablet. The CMP

abrasive pad was pressed against the SUS plate until the

gap between the bonded surface of the CMP abrasive pad

and the SUS plate became 30 pm, followed by cooling to



viscosity: 1 nPa-s) was wei ghed, and the stearyl alcohol was nelted in an

oven at SOCQﬁggéépen solidified by cooling, to obtain a cylindrical tablet
15 of 10 mmand a thickness of 7 nm The resulting tabl et

was placed on a SUS plate (thickness: 50 cm, and the SUS pl ate was heated

havi ng a di

to 60C to nelt the tablet. A sanple (SxScm square) having been cut out
froma CWVP abrasive pad "suba800" (av3t|able from 20 Rodel Nitta Conpany)

and heated to 60C in an oven in advance was placed on the nolten tablet.

The CMP abrasive pad was pressed agai nst the SUS plate until the gap
bet ween t he hondlechaur f &t oforidhes tCVR |l asly & padipandz s he) SUsnal at e becane

30 m followed by cooling to SF-1121 39 bond them The bond strength was
5.0 MPa (25@;radhte didifptencenbet yegnst hen bond, st pengt Anat 23CHand t he

bond strength at 38C was 0.05 Mra. The tensile shear strength of the

sanmpl e (lam

br v MPa (25C
it was a suf C|éﬁ£ éHfregq%qﬂ£% grin |%g %@%%ﬁxﬁﬁﬁlg%gﬁﬁ%a e mas(hea%ed to
a tenperature of than 60C aln asi ve pad_coul d be
easi |y peel et-refy q%Eﬁﬁ;ﬁ L %@%?%H?l%é?g%$e€iﬁF8 RBAIMG machi ne

havi ng a
g 5

10

15

20

abrasive pad) was 2.0 MPa (25°C), and it was a sufficient
strength for grinding. When the SUS plate was heated to
a temperature of not less than 60°C again, the CMP

abrasive pad could be easily peeled.

(Example 5)

Into a cylindrical pressure molding machine having a
diameter of 10 mm, 0.354 g of a compound represented by
the aforesaid formula (8) (molecular weight: 404.7,
melting temperature: 223°C, melting temperature width:
4°C, melt viscosity: 4 mPa-s) was weighed, and a pressure.
of 200 kg-cm™® was applied for 3 minutes to obtain a
cylindrical tablet having a diameter of 10 mm and a
thickness of 5.5 mm.

The resulting tablet was placed on a 6-inch silicon
wafer (thickness: 100 um), then a é-inch silicon wafer
having a thickness of 650 um was placed on the tablet,
and they were placed in a vacuum oven and heated to 250°C
at 10 Torr. As the 6-inch silicon wafer placed on the

tablet, a wafer whose surface had been subjected to

and



di aneter of 10 mm O0.354 g of a conpound represented by the aforesaid
formula (8) (nolecular weight: 404.7, nelting tenperature: 223C, nelting
tenperat ure Mi-btH: 15 4C, nelt viscosity: 4 nPas) was wei ghed, and a
pressure of 200 kgcm 2 was applied for 3 mnutes to obtain a cylindrical
tabl et having a dianmeter of 10 nmand a thickness of 5.5 mm The resulting
tabl et was placed on a 6-inch silicong 20 wafer (thickness: 100 m, then a
6-inch silicon wafer having a thickness of 650 mwas placed on the tablet,
and they were placed in a vacuum oven and heated to 250C at 10 Torr. As the

6-inch sili qomraite)b il aoedimgie Hheng tabd etmemc WO QL1 WRORE Sur bpes had been
subjected to SF-1121 40 hydrophobicity-inparting treatnent consisting of

spin coati st he @4 iSO Of i . .hexanet hyl di si |l azane
and drying 3%§H%s d. %%Efmo 2%#?%%@%ﬁ§%§ﬁﬁﬁ£rgg?gﬁ%ﬁgté? in the sanme
manner as in 5 Ex |l.e,.1.. The bond strength was 6.0 MPg (25C), and it was a
suf fi ci ent %%qu%gani '¥J?’éq efite u%%‘?we(%h? he"®ond strength
at 25C and the bond strength at. 203C was 0.3 MPa. Subsequently, the wafer
| ani nat e wasisjEcted 4% 1R hnedt it ed 200 ¢ o¥ane hBaRnEA af dten. When
t he waf er

5 Example 1. The bond strength was 6.0 MPa (25°C), and it

was a sufficient strength for annealing. A difference
between the bond strength at 25°C and the bond strength
at 203°C was 0.3 MPa.
Subsequently, the wafer laminate was subliected to
10 annealing at 200°C for 1 hour in an oven. When the wafer
laminate was handled for putting it in the oven or taking
it out of the oven, the wafers did not peel off from each

other.

15 {(Comparative Example 1)

Lamination between a glass substrate and a silicon
wafer was carried out at 110°C in the same manner as in
Example 1, except that instead of cholesterol, 3 g cf a
liquid wax (melting temperature: 90°C, melting

20 temperature width: 35°C, melt viscosity: 50 mPa-s, “Sky
Ligquid KN Series” available from Nikka Seiko Co., Ltd.)
was applied onto the wafer. The wax did not spread out
between the wafer and the glass substrate only by the

seif-weight of the glass, so that a pressure of 0.5



| am nat e ‘was handl ed for putting it in the oven or taking it out of the
oven, the wafers did not peel off fromeach other. 15 (Conparative Exanple
1) Lami nati ofFdd€heen a gl ass substrate and a silicon wafer was carried out
at 110C in the sanme manner as in Exanple 1, except that instead of
cholesterol, 3 g of a liquid wax (nelting tenperature: 90C, nelting 20
tenperature width: 35C, nelt viscosityj 50 nPas, "Sky Liquid KN Series"
avai l abl e from Ni kka Sei ko Co., Ltd.) was applled onto the wafer. The wax
di d not spread out between the waf er and the gl ass substrate only by the

self-veight of/Lhe Massen P04l BoRl eeRLL® Of%&h;g o defdngdn KGere vas

applied to bo engt h was and a erence
bet ween the ho d% trength_a 5C and t he bond Eg gaﬁas 2.5 MpPa.
Subsequently? E ﬁBacEggungég%SFePHS e%W@ﬁn5| gﬁgl %&ﬁ Subj ect ed
to grinding. After the grinding, however, it was found that the wafer and
the gl ass sabsérare Rhd E@Vﬁa?ééeﬂﬁthhétrapaﬁiGﬁfﬂﬁrébﬂﬂﬁh of the grinding
machi ne by about 0.2 mm probably because they were influenced by |owering
of a bond strengtfultfeacentpanythg henkr atirdacef ofedahea m-timelgrsindiaun
operation.
5 wafer was subjected to grinding. After the grinding,
however, it was found that the wafer and the glass
substrate had deviated in the rotation direction of the
grinding machine by about 0.2 mm probably because they
were influenced by lowering ¢f a bond strength
10  accompanying generation of heat in the grinding operation.
Then, an attempt to peel the wafer from the glass
substrate was made in the same manner as in Example 1,
but because of tackiness, the wafer could not be peeled
only by hezt, that is, the ground wafer ccould be peeled
15 by directly applying to the wafer an external force, such
as grasping of en édge of the ground wafer with tweezers.
On this account, the limit of the thickness up to which
the 6-inch silicon wafer could ke ground was 200 um, and

when the wafer was ground to a thickness smaller than

20 +his, the wafer was broken by the peeling operation.



Then, an attenpt to peel the wafer fromthe glass substrate was nade in the
sane manner as in Exanple 1, but because of tackiness, the wafer could not
be peeled only by heat, that is, the ground wafer could be peeled 15 by
directly applying to the wafer an external force, such as grasping of en
edge of the ground wafer with tweezers. On this account, the [imt of the

t hi ckness up to which the 6-inch silicon wafer could be ground was 200 m
and when the wafer was ground to a thiZckness snaller than 20 this, the

waf er was broken by the peeling operation. 42 CLAIMS 1. A nethod for
processing a sem conductor wafer, conprising: a step of fixing the

sem conduct or wafer onto a substrate aseimshot-nelt adhesive conposition

containing as a in co ent _.a_crystalline compound havin mel ting
t enperature of 50n?0 BSDO%%%Q% GO IMPESIEIT R Ravt Onéluﬁ%fjici %@g?refrrper ature
wi dt h of not ¢meitshag:30 C and having a nelt viscosity of not nore than

0.1 Pa s at a nelting te rature_of the conposition, a step of processing
t he seni conduct or ﬁaf%#pF¥£§&X18ﬁt5h?H%m§58§gggf%f 2 1 fGP Peel i ng t he
processed semuonductotsyad afot-fneom adiee Sithsichabesiansh containing

as a main component a Erystalline compound having a
melting temperature of 50 to 300°C, said composition having
a melting temperature width of not more than 30°C and
having a melt viscoesity cf not more than 0.1 Pa s at a
melting temperature of the ccmposition,

a step of processing the semiconductor wafer fixed
ontc the substrate,

a step of peeling the processed semiconductor wafer
from the substrate, and

a step of c¢leaning the peeled semiconductor wafer.

2. The method as claimed in claim 1, wherein the
crystalline compound is an organic compound composed of
elements of C, H and O only and having a molecular weight

of not more than 1000.

3. The method as claimed in claim 1 or 2, wherein
the total of an alkali metal ion content and a heavy metal

ion content in the compesition is not more than 100 ppm.

4. The methced as claimed in any one of claims 1 to
3, wherein the crystalline compound is an aliphatic

compound or an alicyclic compound.



a step of cleaning the peeled sem conductor wafer. 2. The nethod as cl ai ned
inclaiml, wherein the crystalline conmpound is an organic conpound
conposed of elenments of C, Hand 0 only and having a nol ecul ar wei ght of
not nore than 1000. 3. The nethod as clainmed in claiml or 2, wherein the
total of an alkali netal ion content and a heavy netal ion content in the
conposition is not nore than 100 ppm 4. The nethod as clained in any one of
claimse 1 to 3, wherein the crystalli®® conmpound is an aliphatic conpound
or an alicyclic conmpound. 43 5. The nethod as clainmed in any one of clains
1 to 3, wherein the crystalline conpound is a conpound having a steroid
skel eton and/or a hydroxyl group in a nolecule or a derivative thereof

(except an ester derivatrh¥ejettbd ERecIBlihed @s sehabABdof ncBy.sone of clains
1 to 5, wherein the hot-nelt adhesive conposition contains a surface
t ensi on nodi fPef: MEFHE FBENBEY UL A EEnEEPART diSmP6 COMARYRE n the surface

tensi on nodi Hk@lind Sa altdreast sREBSIbSHANEe aseled:Rd Lrenpthe Hgroup
consi sting of fluorine-based surface active agents having a fluorinated
al kyl group BRYSCHE Bt ReFealkJFLtadé@r88Ef ace active agents having an

{except an ester derivative).

6. The method as claimed in any one of claims 1 to
5, wherein the hot-melt adhesive composition contains a

surface tension modifier.

7. The method as claimed in claim 6, wherein the
surface tension modifier is at least one substance
selected from the group consisting of fluorine-bassad
surface active agents having a fluorinated alkyl greoup and
polyether alkyl-based surface active agents having an

oxyalkyl group.

8. The method as claimed in any one of claims 1 to
7, wherein the hot-melt adhesive composition has
properties that a bond strength A (MPa)} at a temperature
of 25+2 C that is given when a wafer and a glass substrate
are bonded using the composition and a bond strength B
{MPa) at a temperature lower than the melting temperature
of the compeosition by 20°C that is given when they are

bonded



oxyal kyl group. 8. The nethod as clainmed in any one of clains 1 to 7,
wherein the hot-nelt adhesive conposition has properties that a bond
strength A (MPa) at a tenperature of 252 Cthat is given when a wafer and a
gl ass substrate are bonded using the conmposition and a bond strength B
(MPa) at a tenperature lower than the nelting tenperature of the
conposition by 200C that is given when they are bonded 44 wusing the
conposition satisfy the following relational expression (1): O<A-B<0.5 (1)
9. The nethod as clained in any one of4<lains 1 to 8, wherein the hot-nelt
adhesi ve conposition is in the formof a tablet.

using the compositicn satisfy the folleowing relational

expression {1):
O<A-B<0.5 (1)
9. The method as claimed in any one of claims 1 to

g8, wherein the hot-melt adhesive composition is in the

form of a tablet.





